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o L OTMOR DAY

1’u€ woe A il ot bt samel 0 % sy

Bt

mh !"‘2 dds uslys

hu eéu ﬁéé ﬁpvi?ft dcu;tg figng Anh \hoi;g buc ngan‘l(k{'ff'ﬁu“_iff n’iﬁy
sikng 4 ng:tcongi phitng: nam ga#idy;i0s B4 p ng.phin nie- nhu odu. 5,
.oking itai biawsosn " 86Ty i Tidng: Amh Ky Toudf! . Njisdung oudin

sich gam Phan mé 6au, Phan thuat ngit va Phan sd lidu. -

- Trong Phin mér 8au ching 15i gidi thidu |3i phidn dm Qude 5 mai
nhit (dva tﬁﬁﬁﬁ&ﬁﬁ%fﬁ@ﬁ%w cia Daniel Jone 1992} duoe
ding 8 phign am cac thuit ng¥ ky thudt, gidi thidu cich doe ocde
thuat ngw va cdu thong thuing trong khoa hoc ky thuit. .

- Phan cac thuit ngit duge phan loai theo ting chi 32 bao quit trong
nganh co khi, tir vé ki thuit, nguyén Iy mdy, ... 8&n cic phuong phip
gia cdng co khi. Mdi thuat ngir Juge trinh by bing tidng Vist, tiéng
Anh ¢ phién am kém theo hinh minh hoa. D3 tign tra siry, sie thuat
ng va cac hinh minh hoa duwoc danh <o thir ty.

- Phin s§ ligu gém cac hinh vé, cic bing tidu chudn, odc cong thire
tinh toan phd bién trong cac nganh ki thust, phan niy duge sip xép
theo cac muc: Nguyén Ij miy, truydn Bng dai, xich, binh ring, &
lan, cac mdi ghep.

Qua quyén sach nay, ban Yo khing nhimg chi tra ciu oac thudt ngir
tigng Anh ki thuit m odn tra citu cdc bing tibu chudn odn thist vé
kich thude, dung sai, 1p ghép, vat lidu v.v... vé mat di tidu lin mgt
thuat ngi gbe tidng Anh.

Bién soan sich niy ching toi dua trén vide chuyén dich o6 chon lge
quyen The Concise Illustrated Russiin - English Dictionary of
Mechanical Englneermg cua Viadimir V. Shvarts [Moscow Russian

https://tieulun.hopto. org
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Languog‘e Publishers 1980); D ligu duge shon loo ti Machinery’s
Handbook ciia Erik Oberg vi F. D. Jones tii bin lan thir 17, vén duve
xem li sich gdi Jau oho ky sv oo khi vi ngudi lim cbng tie kj thuit.

Chiing tdi rit vai mirng va odm kich khi nhin dugo nhing chi din oils
.ban oc xa gin, gop phin ning cao chit lugmg oho nhimng l3n tii bin.

NHOM BIEN SOAN

https://tieulun.hopto.org
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KEY TO PHONETIC SYMBOLS

KY HIEU PHAT AM
Vowels and diphthongs Nouyén 4m va nguyén am dé/
1. i; asinsee /sii/ 11. 3: asinfur  /f3:(r)/
2. 1 asinsit /sit/ 12. o asinago /o'gov/
3. e asinten /ten/ 13. er as in page /perdy
‘4. x& asinhat /het/ 14. v as in home /havm/
5. a: asinarm /am/ 15, ar asinfive /farv/
6. b asingot /got  16. av asinmow /npo/
7. o: asinsaw /soi/  17. o1 asin join /dzom/
8. o asinput /put/* 18, 139 asinnear /n1a(r)/
9, w ,aé intoo /tu:/ 19. e asin hair. /hea(r)/
10. A asincup /kap/  20. 0o asin pure /pjoa(r)/
Consonants Phy ém
1. p asinpen /pen/  13. s asinso /sau/
2. b asinbad /bad/ 14.z asinzoo /zu/
3. t asintea /tii/ 15. [ asinshe /fii/
4.'d asindid /did/  16. 3 asin vision /' vi3n/
5. k asincat /ket/ 17. h .asin how ' /hav/
6. g asingot /got/ 18. m asinman /men/
7. tf asin-chin /tfm/ 19. n asinno /nau/
8. d3yasin June /d3u:n/ 20. n asinsing /sip/
9. f asinfal /fV 21.1 asinleg /leg/
10. v asinvoice /vors/ 22..r asinred /red/
11.0 asinthin /6m/ 23. j asinyes /jes/
12. 8 asinthen /Oen/ 24, w asinwet /wet/
// dau trong am «vd: about /3%bast/

https://tieulun.hopto.org’
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VIII

CACH DOC THUAT NGU TOAN HOC

HOW TO READ THE MATHEMATICAL TERMS
8O DEM - PHAN SO - SO THAP PHAN
CARDINAL NUMBER - FRACTIONS - PERCENTAGE

CACH BOC CAC SO BEM

25 twenty - five

237  two hundred and thirty - seven

409 four hundred and nine
2,653 two thousand six hundred and

fifty - three

CACH BOC NAM THANG
1812 eighteen twelve
1908 nineteen hundred and eight

21 January, 1992

the twenty - first of January,
nineteen ninety - two

CACH BOC CAC SO LE

1/2 a half, one half

1/3 _a third, one third

1/4 a quarter, one quarter; a fourth, one fourth
1/5 a fifth, one fifth : .
110 a tentﬁ, one tenth

1/25 a (one) twenty :ﬁfth

1/100  a (one) hundredth

4/s four - fifths -

https://tieulun.hopto.org



IX

CACH BQC CAC KY HIEU 83 HOC
HOW TO READ THE ARITHMETIC SYMBOLS

0.4
3V120

10x8 feet

i

a square hojdc a squared
b cube hodc b cubed ‘

K,\A b

¢ (raised) to the fourth (power)

f to the minus one
zero (hodc nought) point four

the cube(hojc third) root root of
one hundred and twenty

ten by eight feet

be congruent with; approximately equal
. VI ow ark wmd Wy /-JM L. Y]
equivalent to 1% P \

‘A.Xu W'?h),

https://tieulun.hopto.org



X

CACH DIEN TA CACOPHERUTINKG 83 HOQE HOAD
HOW TOIEXPRESS THEIARITHMETIO SR OT WOH
CALCULATIONS

Y

rinrtiCi eyt &
- 13 f 15

CONG (Addition) E:

bodun d ahod edus d ]
Vidu :3+5=28
Three plus five éqiial’ (Bi bquls)y dightis)) > Fa
‘ . S0 euatiny sl of 1 i
+ is plus sign; 3 and 5 are components; 8 is the sum.
sl andeq fplanon ofol orsy 0
'ﬂlr F L PP N PP RPN Y

- is minus sign; 3 is the difference. S
Yo o0y doot Thatd skor) dey ol aerk™

yeonud e

NHAN (Muftipiication)
:lg Idges yd et o0l 8&&5?

Vidu :3 x5 (hoic 3.5) =

Thres. times: five imake, fifteen. 11ui1gno0n v =
Three multlplled by five is fifteen.

GF Iesiniung

x or . is multiplication sign; 3 and 5 are factors;
15 is the produce.

.

CHIA (Division)

Vidy :21:3=7
Twenty one divided by three equals seven. .
Three into twenty one goes seven times.

: is division sign; 7 is the quotient;
= is the sign of equality.

https://tieulun.hopto.org



0.0

0.1

2.9

ou / zero

g ‘SJ;\sé lﬂtﬁl d
%:41%::‘-5 ou_point ou, ty\{? .
Zero pomf Zero

point nought two

- POINL Z@TO WO msoinr o

omt two

6
_paint;gne six
two_point nine

zero/nought point sixteen - -

CACH BoC CAC s6 LOY THU’A l

Ton boc lay thln

Béc 1y thia Ky higu
10° G . giga
10% M mega
10°. k kilo
107 d deci
1073 m .. milli
10°¢ M micro
107° n nano
1 0'1? p R ;p‘i’co
"~ CACH BOC CAC CHU HY LAP
Chirhoa | Chi thutng ‘:r"l‘éng;_ Anh + Caoh doc
A a alpha - - [aifel, /elfo/
B 8 lbeta o . fewol: /ity
r Y gamma ..[9ama/; /gemal
A 0 delta  /dels/
E - e epsilon  /épillens; fepsatlon/
L =€ zeta:o o fpentef; [zitsf
H Z eta Teval, [ita/
O theta” = Pbiiat TBaiia)

https://tieulun.hopto.org



XI1

CACH DOC THUAT NGU VAT LY
HOW TO READ THE PHYSICAL TERMS

CACH POC CAC KY HIEU CHi CAC PAI LUOQNG
VAT LY :
HOW TO READ THE SYMBOLS OF PHYSICAL
QUANTITIES

| length chitu dai

m mass khi lugng

t time thoi gian

S area dién tich -

\' volume thé tich

v velocity vén t6c

a acceleration ‘ gia téc

P density ti trong, mét d¢
f force lyc '

m moment mémen

P pressure dp sudt

w work oong

P power cong sudt

O  stress #ng suit

v electric potential dién thé

I electric current dong dién

R electric resistance dién tro

t témperature nhiét d6

Q heat nhiét lugng

¢ specific heat nhigt dung riéng

https://tieulun.hopto.org




XIII

CACH POC CAC KY HIEU CHi PON VI cUA
CAC PAI LUONG VAT LY
HOW TO READ THE SYMBOLS OF PHYSICAL UNITS

Btu

foot Ib pound
square foot ) second
cubic foot gal gallon
pound force rad radian
horse-power A ampere
metre g gramme
square metre kg kilogramme
cubic metre min minute
litre N newton
watt \'/ volt
ohm 1 o] coulomb
kilocalorie’

kilogrammeforce

Fahrenheit temperature

Celsius temperature

British thermal unit

CACH PQC CAC PON VI PO LUONG
HOW TO READ THE UNITS OF MEASUREMENT

BO CHIEU DAL (Linsar Measures)

inch
foot

yard
mile

nautical mile (knot)

in. 2.54 cm
ft (12 in) 30.48 cm
yd (3 f) 91.44 cm
mi. (1760 yd) 1609.33 m

naut. mi. (6080 ft) 1853.18 m

https://tieulun.hopto.org



AU0 k%%&i‘é{m (mbsum of Woights)

E L BT AR T
pound -

stone

quarter ... .
hundredweight
ton

shwt (112.1b) ...

oz ,(1,,6, dr)

tb: (16 oz)

st. (14 1b).. ;... ..
qr (28 1b) ...

’ SOSiQ‘g
.. 1016048 kg

t (20 hwt). .

.. do dung tich;: (Measures of Volumes)

gitl
pint

TRATEELY

galion ., |
bushel

quarter

S

0.141
0571 |
114 |
4.55;3I
36371 )
200,94 |

pr (4 gills)

qu @ pb)

gal. (4 qt)
bsh. 8 gal) .=
qr (8 bsh)

BO DIEN TICH (Square Measures)

square inch
squarefool SO

e Sq.vml.v {640 ac.)-

- sq ft. (144 sq. m) - %
) s‘q yd (9"sq ft

sqm

"ac. (4840 sq. yJ )y

BO THE TICH (Cubic Measures)

| cubic ”}'Inch
| ‘cubic foot
| cublc yard

“ein

Yl ft (1728 c. in)
el yd (@27 o fi)
| register ton -

16.39° e?n*’
28.33" tr® :
764.5374i° |
vagsm

reg. ‘T’ (1007¢: ft)- -7

https://tieulun.hopto.org
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TOAN HOC 2 MATHEMATICS
TOAN HOC
MATHEMATICS
7 e
3 a+b-=c 15 c:a=1b
91 6 12 42
N
n c¢c—a=b 18 6

I—IQ—‘ l3l
0 a- b= c
21 28 12
~
1 84

(84=28-3=21-4=12-7)

- (6=6:1=12:2=42:7)

19 ab &

20 a:b=c:d

https://tieulun.hopto.org



MATHEMATICS 3 TOAN HOC

TOAN HOC V
MATHEMATICS

1 S 11 Nhén
Number Multiply
/nAmbd/ Imaltiplay/

2  Chits 12 Thitasd
Digit Factor
rdidsit/ [fektd/

3 Phépcong 13 Tichsb
Addition , Product
/;o'dl Sn/ Iprodakt/

4 Cong 14  Bdisé chung nhé nhat
Add The least common multiple
fed/ /83 lisst 'koman ‘maltipl/

5 Sbcong 15 Phép cchia
Addend(um) Division
d'dend(d3m)/ . /di'vizn/

6 Ting ‘ 16 Chia
Sum Divide
fam/ _ ‘ /fdrvaid/

7  Phéptry 17 Thuong so
Substraction Quotient
/sab'trek fn/ rkws fnt/

8 Tru #8  Udcsé chung 1én nhat
Substract ' The greatest common
/53b'traekt/ divisor

9 Higusé /83 ‘gremust 'koman
Difference . dl'va’xza/
fdifrans/ 19 Tyso

10 Phép nhin Ratio
Multiplication fren/130/

/. mAltplrker/n/ 20 T)”' Ié

Propartipgt//tieulun.hopto.org
fpra‘po S/



TOANHOU 4 NINTAEMNTIES
JOH V! 51
a1 1%= =0,01 17 14132+ 730; +73; +0,73

atig / i sf:;‘:

1
7+ 2"'9 33 -730; -73; -0,73

22

26 005"4078 Yia na (b= 271828)

et vk HEIRER L. o

40

30 005078
1:2:3:517:11°13;

31 DRSPS 42
17,23;29; 31,37 ...

https://tieulun.hopto.org



MATHEMATI(S

TOANHOG

8L fhangdim “p g
Percentage
fpI'sentids/
22 Cip 5 cing
Arthimetical progression
/,zt19'meukl ‘prav'gre S n/
23  Cap s nhan %%
Geometrical progression
P -'ldslwmemk] prwgrefnl
o Qongbms ¥ owean e
77 Rativ of the progression
/'rex[rau v 3 prwgi‘efn/
25 Sb nguyén

Whole-mumber
/Mh3] '"nAmby/

26  Phan sb, sé thap phan
Fraction
Mrekfn/

27 Phansigpigian, .
Common fraction
/koman ‘frek fn/

28  Tusi
Numerator
/njuwmrernd/

29  Miu s
Denominator L
/di'nominentdy/ :
30  Sa thap phén
Decimal fraction
/desiml fraek v/

31 Singuyéntd ..
Prime number -+
Apralm nAamba/

g

33

34

35

36

37

39

40

" Liogari

$6 duon ,
Pof}ti{ié numbér *

/pozativ 'nambd/

~
e

$6 am

Negative number
%egétlv n(ug}lz i
Luy thu’a -
Powér =
/Pﬁv?‘/ £ gl
¥ §id E R
I%cp{ment ’
nl;’epwmnté {
(,diso

Base :

ets/

Khai trién liy thita
Raising 10 a power
/'remfj U 3 ‘paasd/

Logarithm
Mogaridam/

Cd sb Logarit
Buse of logarithm
/bels av Togandany/
Sy Iéfl,ﬁgarit

Taking the logarithm
/terkiny 63 logariéam/

Liy Logarit

Tuke the logarithm
Aetk 32 Togaridam/

. Logarit thap phan

Common logarithm
"‘°'h?{’p S |§aﬁ’m hopto.org



TOAN HOC 6 MATHEMATICS

43

| 2
axrl+bx+c=
43 In ek=k 56 ax’+bx+e=0

44 logyx=a

r=b% 5
lg x=2 e R R
=100 sina cosax tga clga seca cosec «
Inx=3
 x=¢d

46 46
|
I |
47 ]/ 36=6; 3|/ 27=3 64 dt; ds

51

54

33

o x
55

https://tieulun.hopto.org



MATHEMATICS 7 TOAN HOC

43 Logarit t nhién 54 Tryctung
Natural logarithm . Axis of ordinates.
ztfral Togartdany/ : fzksis v 'oidnats/
44 Sy kh logarit 55 Géctoadd
Finding of an Origin of coordinates ~ *

anti’logarithm fordsin 3v kau'orduatz/
ffamdir) 3v an 56 Phuong trinh

,entilogariddm/ Equation
45 Khu logarit . Akwersn/
Find an antilogarithm 57 Phung trinh lugng giac
ffatd an zntilogandany/ Trigonometric fifttion
46 Canthidc /trigana'metrik fank o/
Rouwt 58 Sin
frut/ Sine
47 Sykhaican fsaun/
Extrgeting of root 59 Cos
Ak'streektin) v rut/ Cosine
48 Khai cin : rkdsam/
Extract root 60 Tang
fik'streekt rut/ Tungent
49 Himsi ftzEndsant/
Function 61 Cotang
riank/w " Cotangent
50 Héso -, kXtzndgant/
Coefficient 62  Secant
Lkt ot/ Secant
51" D thi ham s6 Fsikant/
Diagram of function 63 Cosecan
fdaragren v fANkSn/ Cosecant
52  Tructoadd Lksickant/
Courdinate axis 64 Viphan
AR'xudn It eksis/ Differentihl
33  Truc hoanh - ' L.difaren SV
Abscissa axis https://tieulun.hopto.org

fieb'<1s9 ‘mksis/



66

68

73

74

~}
st

OAN HOC MATHEMATICS
ds 76
dt
d 3
—(x ) 3x 78
dt
S"vdt ‘ 79 |’°
69 S (ax2+ bx)dx =
bx ]0
3
/ ’34 3
83 |
‘ , )
/ A
l 8
85
A . ' .
’ AB8=8C

https://tieulun.hopto.org



TOAN HOC

MATHEMATICS 9.

65 Duo ham
Dirivative
fdinivativ/

66  Sulay dao ham

Differentiation
/,difarenfrerfn/

67 Ly dao ham
Differentiate
£.difa'ren f1e1t/

68  Tich phan
Integral
Tiatigral/

69  Su Ky tich phan
Integration
fanty'grerf n/

70 Ly tich phan
Intergute
/intigrent/

71  Diém
Point
fpomt/

72 bDuing

Line
Aaun/

73  Duing th;in;.

Mraight line
Atren laun/

74  Duiing song song

Parallel line
[peralel lam

75  Dudng vuong goc

Perpendicular line
/.pepen’dikjula laum/

76

77

78

79

80

81

82

83

84

85

86

Puig gip khic
Broken line
bravkan laun/
Goc

Angle

rengl/

Géc nhon

Acute ungle
A'kjut engl/
Goc vuing

Right angle

Aaat ‘=ngl/

Goc tu

Obtuse angle
fabtju engl/
Gac dinh

Vertex of angle
Ivateks v engl/
Buiing phan giac
Bisectrix
Moau'sektriks/
Tam giac
Triungle
fraxengl/
bBuiing trung tu_\'{:n
Median

Smidjan/

“Tam giac can
Isusceles l_riun‘qle
far'«9«ilizz, ‘trapengl/
Tam giac déu
Equilateral riangle

/.i:kwy'lietaral tranengl/

https://tieulun.hopto.org



MATHEMATICS

TOAN HOC 10
N
a
87
90
. 100
A D
AB=CD; BC=AD
, 8 -
93 . 104/ \
A i i
\ i
5 \\ . ///
AB=8C=CD=AD M —eee -
94 903\ ‘nos
| s0* 105 \‘Cj;.\ >
. ‘\\ / IO;
95 B/ ‘C 0«'1
A D 7
. A 108
96

https://tieulun.hopto.org




MATHEMATICS 11 TOAN HOC
87 Tam gidc vuong 99 Hinh tron
Rectangular triangle “Circle
frek'tzngjvid rawengl/ lsskl/
88  Canh goc vuong 100 Dudng tron
Cathetus - Circle
/ kx€1tas/ /'sa:kl/»
89  Canh huyén 10% Tam dudng tron
Hypotenuse Centre
Marpatnjuz/ Isentd/
90 Tigiic 102 Ban kinh
Tetragon ‘Radius
/tetragan/ freidids/
91 Duing chéo- 103 Dudng kinh
Diagonal Diameter
/dar'zegni/ /dar'zmitd/
92 Hinh binh hanh 104 Cung
Parallelogram Circular sector, sector
/. perdlelugrem/ Is3:kjuld 'sektd 'sektd/
93 Hinh thoi 105 Cung bi chan
Rhombus Circular segment, segment
frombas/ /s3kjula seg'ment.
94  Hinh chif nhat segment/
Rectangle. 106 Diy cung
frek.tzngl/ Chord
95 Hinh thang fe>d/
Trapezoid 107 Goctim
Mieprzaid/ Centre ungle
96 Hinh vudng /'Stinto ;Bl?gl/
Square 108 Tiép tuyén
fskwea/ Tangent
98 Dudng cong fzmndsant/

Curved line. curve
/ka:vd lam ,kawv/

139 Phip tuyén
No 4
mﬂjﬂf}s./ltleulun.hopto.org



TOAN HOC 12 MATHEMATICS

Yy
2¢c '
: 121
13 7 )
NG 7
g n3
P 122
')
. 4 M, 5
114
—s x 126
2a
[
X’ yl
=il
128
ns Y&
. 129
116 .

Y
117 [ﬁﬁNwwm/
j!' NS 130

y=smnx

118




MATHEMATICS

13

TOAN HOC

110 Dudng cong tron

Circle of curvature
I3kl v kavaya/

111 Dé cong

Curvature
Ikavatfa/

112 Bankinh cong

Radius of curvature
* Fre1dids v kavayfa/

113 Hinh elip
Lllipse
N'lips/
114 Duing hypechin

! Hyperbola
Mhar'ps:bald/

115 Duing parahén

Puarabolu
/parebala/

116 Duing xicloit
Cvcloid
/eaxkord/

117 buing sinuxoit
Sine curve
/<aun kaiv/

118 buang xoin
Helix
Thiltks/

119 Gicxain
Helix angle
hiliks =ngl/

120 Hudng xoin

Helix lead
Mhicliks led/

121 Dudng than khai

Involute
fmvalut/

122 Puwing bao
Envelope
lenvalp/

123 Digntich

Area
federd/

124 Bé mat

Surfuce
- fsstis/

125 Mit phing

Plane’
fplem/ .

126 Mait tron xoay

Sutface vy revolution
rsafts v revalufn/

127 buing sinh
Generdtix
[dsendretiks/

128 Mittru
Cylindrical surtace
f1lindrikl “safid/

129 Mt cén
Concial surface
fkonikl 's3fis/

130 Mt toroit
Toroidal surfuce
Norad] safrs/

131 Mit cu

Spherical surface
/sferikl i

KbE:/tieulun. hopto org



MATHEMATICS
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MATHEMATICS 15 TOAN HOC
132 Matke 140 Hinh try

Ruled surface Cylinder

Afuld ‘safis/ Isilind3/
133 Mit xoin ¢ 141 Hinh nén

Helical surface Cone

helikl 'safis/ kXn/

134 Vat thé, khéi
Body
fbodi/

135 Khii lap phuong
Cube
Ajub/

136 Langtry

Prism
lprizam/

137 Khéi da dién

Polyhedron
/polihi:dran/

138 Hinh chép

Pyramid
lpiramid/

139 Hinh chép cut
Frustum of a pyramid

7frastam v 3 'pirdmid/

142 Dinh hinh nén

Vertex of a cone
/vateks dv I kws v/

143 Géc ¢ dinh
Cone angle
/X ‘=rgl/

144 Hinh nén cut

Frustum of a cone
ffrastom av 9 kdn/

145 Hinh cau
Sphere
/sf13/

146 Hinh xuyén

Torus
ftords/

147 Thé tich

Volume
Noljum/

https://tieulun.hopto.org
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148.

149

156

157 165
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PHYSICS

VAT LY

PHYSICS

CUHOC
MECHANICS

148 Luc, ing lyc
Force
Ao/ )
149 Hop luc

Composttion of forces
1, kompazi fn v fois/

150 Hinh binh hanh lye
Paralleogram of furces
/. peralXgrem v fos/
151 Luc thanh phan
Component force
&m'pRndnt tors/
152 Diém dit cta hic
Point of upplication of the
force
fpaint v ,zpli’kelfn v 03
fos/
153 Hudng tic dung luc
Line of action of the force
Namn 3v ek S n Iv 83 fois/
154 Luc ting hop

Resultant
A1'zaltant/

155 Phép phan tich luc
Force resolution
o rezalufn/

1536 ba giac luc
Podvaon of forces
“pe-hgdn v fois/ -

157 Moment luc

Moment of u force
lmvmant v 3 fois/

158 Cinh tay don

Arm of the couple
fo:m v 62 fois/

- 159 Ngiu lyc

Couple
kapl/

160 Cinh tay don cia ngiu
lue

Arm of the couple
fa:m av 63 kapl/

161 Trong tam

Centre of gravity
[sentd v ‘grerdti/

162 Trong lugng

Weight
fvert/

163 Trong lugng riéng
Specific gravity
fsp'sifik Tevatl/

164 Masat
Friction
1ok n/

165 Ma vat trugt
Sliding friction
fslaxdiry frik S/

166 Luc ma sat
Force of friction

HEY ik ih.hopto.org
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PHYSICS 19 _VATLY

167 Luc phip tuyén 178 Su chuyén ding
Normal force Motion
fooml fois/ fmxs v/ .
168 Hé si ma st 179 Ty chuyén ding
Coefficient of friction : Move
1kxor'fr S at av frikfn/ fmuv/
169 Ma sit khi 180 Chuyén dong
Dry friction Move (d)
/Adrad frik fn/ fmwv(dy
170 Ma sat tinh 181 Técdd
Static friction Velocity: speed
Isteuk frikfn/ N1losatt spizd/
171 Ma sit nhét, ma sat wit 182 Quy dao; duing dan
Fluid friction Path: trajectory
fflwid ik Sn/ fpa® tra'dyektart/
172 Ma sat na khd 183 Khoang cich ,d¢ dich
Semi-dry friction, boundary ~ chuyén
friction Distance: displacement
/semi‘dral frik fn, [distans displezsmant/
basmdarn \fTIkI‘n/ 184 Th(‘ﬁ gian
173 Masitkin Time
Rolling friction 1 Aau/
""’“’J, ik fn/ 185 Chuyéh ding thing
174 Pon biy Rectilinear motion
Lever /rektilinId 'm0/
fivas ) 186 Chuyén dong cong
175 Nguyény don bay Curvilinear motion
Rule of lever /. kavilinid 'mav S n/
frul av lirval 187 Chuyén dong phic hop
176 bon bay loai mét Compouhd motion
Lever of the first kind Fkompaynd 'm S/
fiva ?V 09 fa:st kaind/ 188 Chllyén d(}ng t“y@‘ d(:)i
17777 DPon bay logi hai Absolute motion
Lever of the second kind r=thiios wWikegwiun.hopto.org

71i:va v 69 "sekand kaund/
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PHYSICS 21

VAT LY

—

189 Chuyén dang twdng déi

Relative motion
freldtiv 'm3avfn/

190 Chuyén dong déu
Uniform motion
Fijwmtom ‘m fn/

191 Chuyén ding khang déu

Non-unifornt motion
/non'junifom ‘'mayfn/

192 Gia the
Acceleration
/3k.seldrelf n/

193 Gia'tic trong trusng

Acceleration of gravity
/3k.seld'rerfn Iv ‘grevatt/

194 Chuyén dong nhanh dén
(¢ gia tivc)
Accelerated motion
/3k.sela'rettid 'mav fn/
195 Lhuven dung nhanh dan
déu

Uniformiv accelated motion
Tjunttoml Ik, seldrertid -
‘m>y S n/

196 Chuyén ding cham dan
Returded motion
mtodid 'm v/

197 Chuyén déng tinh Yién
Motion of translation
fm3 S n v trens'lelS n/

198 Chuyén dng tinh tién
qua lai

Reciprocating motion
Arsiprakentry ‘'m S n/

199 Chuyén dong quay
Rotens motion, roldtion
[Tt 'may S o r'terf n/

200 Tv quay

Rotate
AXOten/

201 Quay

Rotate (1)
Autert(idy

202 Vin tic quy dao tron, van
tic dai
Circumferential velocity
/53, kamf3'ren 1 vi'losatt/
203 bé dich chuyén goc

Angular displacement
7=nNgjvla dis'plersmant/

204 Vin toc gic
Angulur velocity
r=ngjvla nlosat/ -

205 Tan sb quay

Rotational frequency
AterS nl tri:kwanst/

206 Gia tic tiép tuyén

Tungential acceleration
Azn'dsenf1 3k, selarer/n/

207 Gia tic phap tuyén

Normal acceleration
/no:ml ak.selarer/n/

208 Gia tic toan phan

Towl acceleration

Ntwth Ak, sela'rer/ v/
209 Gia tic gic

Anqulur dcceleration  »

sidiewin l'ﬂQPtO org
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PHYSICS

VATLY

210 Khéi wigng
Mass
/mzes/

211 Khéi lugng riéng
Density
/densati/

212 Quan tinh
Inertia
'z 3/

213 Luc quan tinh

Force of inertia
Aois Iv '3/

214 Lycly tim

- Centrifugal force
fsen'trifjugl fois/ .

215 Luc tiép tuyén
Tangential force
hzen'dsen f1 £o:s/

216 Moémen xoin, momen

quay
Torque
Aok/
217 Cing, cé nang

Work, mechanical work
fwak/, /wr'kentkal wak/

218 Cing hiéu dung

Effective work
nfekuv wak/

219 Cing tiéu hao

Expended work
fik'spendid wak/

220 Hiéu suit
Efficiency
L anst/

221 Cong suat

Power
pasd/

222 Ning ligng

Energy
fenadzl/

223 Thé nang

Potential energy.
pten Sl ‘enadsl/

224 Dong nang

. Kinetic energy
/ki'netik ‘endads1/

225 Momen quan tinh

Moment of inertiu
/muymant v ns:fd/

226 Bankinh quintinh 2
Radius of gyration W & hyn
. freidi\s v . dsarderSn/ T

227 Bing lugng, xung

* Momentum
/mFV'mentam/

228 Suvadap, vachgm

Impact
fim'pekt/

229 Su va cham dan héi
Elastic impact
filestik im'pekt/

230 Va cham khong dan hoi
Inelastic impact
Antlestik 1m'pekt/

231 Sy doi lai, ndy, bat ki
Recoil

kil
n %ttps://tieulun.hopto.org
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234

238

X =xg COSw ¢

244
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t=0 F=F,
t>0 F=0

https://tieulun.hopto.org



PHYSICS 25

232 D lai, bat lai

Recoil
ATkl

233 Hé s tré lai (dang ban
dau)

Coefficient of resitution
£kt nt ov . resti'tjufn/

234 Su dao dong
Oscillation
/ost'lerf/n/

235 Dao dong

Oscillate
fosilent/

236 Su ruing dong

Vibration
Narbrent)n/

237 Rung dong

Vibrate
Aarbrert/

238 Dao dong dieu hoa

Harmonic oscillation
/Mma'monik ,osr'ler/n/

239 Bién dp
Amplitude
lemplitjud/

240 Pha dao dong .

Phase of oscillation
ferz Iv ,os1'lelSn/

241 Tansé vong, tan s6 goc

Circular frequency
/'s3:kjvla frikwansy/

242 Tansb dao dong

Frequency of oscillation
[Mrikwast v ,os1'lerf/n/

VAT LY

243 Chu ki dao déng
Period of oscillation
[prardd av ,ostlelfn/

244 Dao dong tu do

Free oscillation
fri: ,os1'lerf/n/

245 Tan sb ty nhién
Natural frequency
oetfral frikwansy/

246 i cinglo xo

Spring stiffness
/sprin) 'stifnis/

247 Dao dong tit din

Damped oscillation
/dzemt ,os1'lerf/n/

248 Sy tat dan
Damping
[dempir)/

249 Tit din

Damp
fdemp/

250 Hé sé tit din

Coefficient of damping
/. k3u11 ot Iv ‘deempiry/

251 Dé suy giam tit dan

Damping decrement
/dzmpin) ‘'dekrtmant/

252 B giam chin

Vibration damper
~arbretfn ‘dempd/

253 Dao dong cudng bic

Forced oscillation
ffost ,os1lerfn/

https://tieulun.hopto.org
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257

264
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PHYSICS : 27

VATLY

254 LucKkich thich
Ixciting force
Ak'sautir) foie/

255 Su cing hudng

Resonance
fresandns/

256 C(}llg huding

Resonate
fresanelt/

257 Dao dong tyf kich thich
Self-excited vscillation
/,self ik'saatid ,os1'lerf n/

AM HOC
ACOUSTICS

258 Am thanh

Sound
fsaond/

259 Tiéng on
Noise
Mmoo/

260 Song

Wuve
werv/

261 Song doc

Longitudinal Wave
/londsitjudinl werv/

262 Budc sing
Wavelength
fwelvleng/

263 Song ngang

Transverse wave
frenzvss welv/

264 Sing ding

Stationary wave
/sterf 03 werv/

265 Niit dao ding

Node
h3d/

266 Bung song

Antinode
fent'navd/

26'7 Mit dau song

Wave front
el frant/

268 Tac dé truyén séng
Velocitv of propagation of

d wave
A1Tosatt Iv .propd'gel/ n
v I welv/

269 Dong ning lugng im

thanh

Flow of sound energy
A1 v saxond 'enddsl/

270 Cuing do 4m thanh

Sound intensity
/<axnd In'tensdt/

271 Ap suiit am thanh

Sound pressure
Ysand ‘pre 3/

272 Am huing

Loudness
[lasndnis/

273 Amsic

Pitch of tone
fpr) v ixon/

https://tieulun.hopto.org
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PHYSICS 29

274 Cao dj am thanh

Tunhre. 1one guality
lembrd tUn ‘kwoldtt/

275 Ngudng nghe dude

Threshold of audibiliry -
7 'GreShuld v, oidibilat/

276 Mc cwing di dm thanh
Sound intensity level
/ond in'ten<at Tevl/

277 Mifc ap suitt am thanh
Sonnd pressire level
fagnd ‘prefalevl/

278 Muc am fugng

Londness level
llrsdnts les 1/

279 bong hd do mic im
thanh

Sonnd-level meter
foaond lev] 'mitd/

280 Micro

Microphone
Imaukratun/

281 Phan tich tan so
Fregueney anahzer
Ftritkwanei/

282 I'ha phiéu am
Noise speetinm
marz spektram/

283 Situ am
Ultrasonics
Lalrd'onik+/

VATLY

v

CO HOC CHAT LONG
HYDROMECHANICS

284 Chit long

Liquid
/ Tikwid/

285 Ap suit
Pressitre
Iprefa/

286 Ap suat thuy tinh
Hydrostatic pressure
Lhawdravstetik ‘pre [/

287 Ap ké

Pressure gage, manometer
fpre |3 gerds ma‘nomitd/

288 Ong xi phéng

Siphone
/salfn/

289 Sic ciing bé mat
Surfuce tension
[estis tenfn/

290 Ong mao dan
Capillary tube
/&3'ptlart tjub/

291 Mat khum
Meniscus
Fmimiska</

292 Dong ra
Outflow
1130/

293 Dong chay

FHow  pitps:/itieulun.hopto.org
Hlau/
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PHYSICS 31

VATFLY

294 Dong chiiy‘ tang
Laminar flow. streamline

flow
laemind 11X ‘strizmiain
fix/

295 Dong chay roi
Turbulent flow
Its:bjulant 113/

296 Chi sb Reynold

Revnolds 'number
/redldz ‘nAmba/

297 b nhat
Viscosity
Ni'skosatt/
298 Lucma sat nhét
Force of viscous friction
Aois v 'viskds trikSn/
299 Gradien tc do dong

Flow velocity gradient
A1 viTo«ats ‘grerdiant/

300 Hé o ding luc cia dp
nhit
Dynamic coefficient of
viscosity
/darnzemik k3t /ot av
vi'skosatl/

301 bé nhdt dong
Kinematic viscosity
/.kint'mzetik vi'skosatt/

302 biu phun
Head
hed/

303 biu dong luc

Kinetic head
/ki'netik hed/

304 Ton hao ap sudt
Pressure loss
fpreSa los/

305 Tré lvc dong chay

Hydraulic resistance
/mar'drodik r1'z1stans/

306 Hé s tré luc

Resistance coefficient
A1'zistans, ko' Sot/

307 Vit can dong

Drag
ldrzeg/

308 Lucnang

Lift force
Arft fois/

NHIET DONG LUC HOC
THERMODYNAMICS

309 Nhigt do

Temperature
ltempratfa/

310 Nhiét ké
Thermometer
/Ba'momity/

311 Nhiét ning

Heat
it/

312 Nhiét dung

Thermal capacity
93:m) kd'paesatt/

313 Nhiét dung riéng

Z’;fﬁﬂbgg? '.eulun.hopto.org
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PHYSICS

33

VATLY

314 Trayén nhiét, trao déi
nhiét
Heat transmission. heat

exchange
/it trienz'nu fn, hit

tks'tf emds/
315 Déi lvu nhit

Convection of heat
/kan'vek/n av hit/

316 Bicxa
Radiation
/rewdi'erf n/

317 Dan nhiét
Conduction of heat
/kan'dak/n av hit/

318 ' bi dan nhiét

Thermal conductivity
/85l kondak'tivatt/

319 Qua trinh nhiét ding luc
Thermodynamic process
£,8smavudau ‘niemik
pra‘ses/

320 Qua trinh dang tich
Isovolumic process
fansvoljymik pra‘ses/

321 bang tich
Isochore
/a1 'k

322 Qua trinh dang ap
Constant-pressire proces
[konstant ‘pre [3 pra‘ves/

323 buing ding ap
Isobaric line
/. a1 R'biettk’ lam/

324 Qui trinh diing nhiet
Isothermal process
[, alsq'83:ml pra‘ses/
325 Duing ding nhiét
Isothermal line
/a1 u'9s:mi lain/

326 Qua trinh doan nhiét
Adiabatic process
/ o:dia’batik pra‘ses/
327 Dwing doan nhiét

Adiabatic line
£, adidbeetik lamn/

328 Entropi
Enthropy
fn'Sravpt/

329 Suhoa hdi
Evaporation: vaporization
A.vepavrerfn
.verparairzerfn/

330 Su soi
Boiling
ooathn/

331 Sai
Boiling
Mbaal/

332 Diém vai
Boiling point
rbartiny pot/

333 An nhiét hos hai

Latent heat of vaporization
[lertant  hit av
~velpararzeLn/

334 Hui

Vapour
MRtpsv//tieulun.hopto.org



VALY M PHYSICS

41
347 ’ )
—]

https://tieulun.hopto.org



PHYSICS 35

VATLY

335 Huibao hoa
Suturated vapour
r<xtfarernid ‘'verpa/

336 Sungung tu
Condensation
/. konden'serf n/

337 b am
Humidiry
Mjuw'midat/

338 Dé am khing khi
Atmospheric humidiry
Z:etmactertk hju'midat/

339 Diém sudng

Dew point
/djw parnt/

Khi hoa long
Liguefuction of gas
Lltkwi'tzek f'n av gies/
S két tinh

Crystallization
L Rristdlaazenf o/

340

341

342 Sunong chay
Fusion. meliine
rtiwsn, ‘melury/

343 Tu nong chay
Mclr
/melt/

344 Ning chay

Melt ()

/melt(dy

345 Diem nong chay

Meluny poin
Imehiry pomt/

346 An nhiét nong chay
Latent heut of meltiny
Flenant hit av meitiry/

347 Bién dang nhiét
Thermal deformation
9sml ,dito'merf/n/

348 Hé sé dan nd tuyén tinh
Coefficient of linear
expansion
Lkt nt av Tinia
tk'spzen fn/

349 Hé 56 dan né thé tich
Coefficient of cubical
expansion
Lk f ot av ‘kjubikl
tk'epzen fn/

350 Nhién liéu
Fuel

351 Nhiét dot chay

Combustion heat
/kambastan hiv/

352 Sucich nhiét

Heat imsulation
/it imsjutler/n/

353 Ding co dit trong
Internal Combustion
engine
/in'ta.nl kamba Y on
‘endziny/

354 Tuabin
Turbine
ftsbaan/

https://tieulun.hopto.org
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PHYSICS 37 VATLY
PIEN VA TU \/ 364 Duing sic cia dién
triGng
ELECTRICITY AND Line of electric force
MAGNETISM Aain v 1'lektrik fois/

355 Dién hoc
Electricity
A1lektrisatt/

356 bien tich
Electric charge
Klektrik tfads/

357 bien lueng

Quantity of electricity
Tkwontatl av ,ilek'utsati/

358 Dién tich dueng
Positive charge
fpozatv Yfa/

359 Dién tich am
Negative charge
egatv tfady/

360 Luchit

Altractive force
ftzktv fois/

361 Lucddy
Repulsive force
f'palsiv fois/

362 Hing sb dién méi
Dielectric constant
/.danlektrik konstant/

363 Trwang tinh dién
Electrostatic field

- hlektray'stetik fidld/

365 Cuong dj dién trudng
Electric field strength
Alektrik fild stren®/
366 Vit dan dién

Conductor
/kan'dakta/

367 Dién mdi, cach dién
Dielectric
fdariektrik/

368 Dién thé

Electric potential
Nlekirik pXU'ten S/

369 Chénh léch dién thé

Difference of potential
/derans av pv'ten S/

370 Higu dng ap dién
Piezoelectric effect
/. pleztlektrik 1'fekt/
371 Dién dung
Electrical capacity,

capaciance
Mlektrik] ka'pasatt
k9'pxsatans/

372 Tudién

Condenser, capacitor
/kdn'densd ka'pxesitd/

873 Mic song song

Parallel connection
rpzralel ka'nek fn/

https://tieulun.hopto.org
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390
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PHYSICS 39

VATLY

374 Mic néi tiép
Series connection
Is1ariz ka'netfn/

375 Ding dién

" Electric current
Alekirik karant/

376 Cuing dj dong dién
Current strength, current
rkarant stren® karant/

377 Mat di dong dién

Current densiiv
Tkarant 'densat/

378 Mach dién
Electrie circuit
Mlektriks skit/
379 Nguon dién
Source of electric power
. 10 v 1'lektrik ‘parsd/
380 Pin dién hoa

Eiectrochemical cell. cell
M. lektrxkemikl sel, «el/

381 Dung dich dién phan
Llectrolyte
Miektravlan/

382 Ion

lon
fagn/

383 Dudng cuc, andt

Anode
lend/

384 Am cy, catit

Cuthode
Tke®aud

385 Pin, acqui

Battery
Tbaxetar/

386 Acqui

Storage cell, accumulator
Fstoridy sel, akjumjulerd/

387 Luc dién dong

Electromotive force, e.m.f
A lektry' mtIv fois §: em
ef/

388 Dien dp
Voltuge
Favltids/

389 bién tri

Resistunce
At'z1stdns/

390 Pién trd (kinh kién)
Resisior
fr'zisty/

391 Dién trd suat
Specific resistance,

resistivity
/sp3'sitik rizrstIns
r'zistivitt/

392 bé dan dién
Conductance
/kan'daktans/

393 Pa dan dién riéng
Specific conductunce,
conductiviry
rpd'siftk kan'daktans
kan'daktiviti/

https://tieulun.hopto.org
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PHYSICS 41

VATLY

394 Ampe ké
Ammeter
395 Vonké

Volimeter
VUL, mitd/

396 Dién tré ké, om ké

Ohmmeter
[om, mitd/

397 Bién tré
Rheostat
Tridvstet/

398 Ciu
Electric bridge
N'lektrik bri:ds/

399 Hiéu dng quang dién

Photoelectric effect
/favtaurlektrik tfekt/

400 Té bao quang dién

Photacell
rftedsel/

401 Hiéu ing nhiét dién
Thermoelectric effect
/.93:01'lektrik 1'fekt/

402 Cap nhiét dién, nhiét
ngau
Thermocouple
1.83mAV'kapl/

403 Dau néi néng
Hot junction
Mot 'dsank o/

404 Dau néi ngudi

Cold junction
Awld 'dsanSn/

405 Bidc xa ion nhiét
Termoinic emission
ftsmvaronik 1'mi fn/

406 bén dién td

Electronic tube
Alek'tronik tjub/

407 Diode, diot

Diode value
fdarsd vaelv/

408 Triot

Triode value
Mraid vaelv/

409 Ludi bién dicu
Modulation grid
/. modju'ler/n grid/
410 Chét ban dan

Semiconductor
/.semrkan'daktd/

411 Ban dan kiéu n
Electronic conduction, n-
type conduction
Alek'tronik kan'dak/n ,en
taup kan'dakfn/

412 Ban dénkiéu p
Hole conduction, p-type
conduction
/Ml kan'dak [ pi: tarp
kon'dak/n/

413 Lé

Electron hole, hole
fllektron h3ul, havl/

414 Din bang tap chét
Impurity
fm Pﬁf{{ﬁélﬁﬁéﬂ'ﬂbﬂ hopto.org
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VATLY

415 Tap chat trung tam
Impurity centre
Am'pjurat ‘sentd/

416 Chit ban dan kieu n
Electronic conductor. n-
type conductor
Nlek'tronik kan'daktd . en
tad kAan'Akto/

417 Chétcho
Donor
fdovna/

418 Chat ban dan kiéu p
Extrinsic semiconductor
lek'strinstk

,semi'’kan'daktd .pitalp
remmnitkan'daktd/

419 Chitphan
Acceptor
/ak'septd/
420 Mat tiép gidp p-n
P-4 junction
fpien 'dzank fn/
421 Ldp chan
Barrier laver
[biertd 'lerd/
422 Link kién ban dan
Semiconductor device
/, <emlk1\n'd1\!(to di'vals/
423 Tranzitor
Transistor
Areen'sistd/
424 Cuc phat
Lmitter
f'oitd/

425 Cucgic
Base
foers/

426 Cucgop

Collector
/kdNektd/

427 Tiristo

Thyristor
roantsta/

428 Nam chim
Magnet
I'mzegnit/

429 Ti truong
Muagnetic field
mzg'netik fild/

430 Cam ting ti
Magnetic induction
/mzgnetik in'dakfn/

431 Tuthing
Magnetic flux
/megnetik fiaks/

432 Pj tif thim
Magnetic permeability
/mzgnetik psmja’bilat/

433 Chit thuan ti

Paramagnetic substance
fpramazg, netik 'sabstans/

434 Chit nghich ti

Diamagnetic substance
/.dalomag'netik ‘sabstons/

435 Chit sit t

Ferromagnetic substane
Mermieg, netk .Abstans/
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436 Do men tv

Doman
fAdRy'meIn/

437 Sutirhoa
Magnetization
/. mzgniti'zelf n/
438 Vong titré
Hysteresis loop
/i'sterdsis hwp/
439 Syt hoa du

Residual magnetization
fri'zidjual , mzegnitr'zel S/ n/

440 Luckhang

Coercive force
kIV'3:s1v fOis/

441 Cam ung dién tir
Electromagnetic induction
A.lektrXymaeg netrk

m'dak/n/
442 Trudng (h:(}n tw
’ Electromagneticfield
N lekrmxeg'netik fild/
443 Tu cam ing

Self induction
/self in'dak S0/

444 Pty cam

Self inductance
/self in'dAktans/

445 H{ cam , cam ving tudng
ho
Mutual induction
rmjutfeol m'dak S
> »
< \

Y

446 Mach dao ding
Oscillatory circut
Fos1latar sakit/

447 Tré khang

Reactance
h1'ektIns/

448 Cim khing

Inductive reactance
An'daktiv r1'zktans/

449 Dung khang
Capacitince
/kJ'pxsitans/

450 Téng tré khang

Impedance
Am'pi:dans/

451 May phat dién

. Electric machine generator
N'lektrik m2'fin
‘dzenarend/

452 Cb gép, cuc gbp

Collector
/kalekta/

453 Dong dién mt chiéu

Dirrect current
/direkt karant/

454 Ding dién xoay chiéu

Alternating current
roltanerun) 'kardnt/

455 Mdy phat dién ba pha

Three-phase generator
Pri: ferz ‘dyenarerta/

456 Stato (phan finh)

Stator
hitgs//tieulun.hopto.org
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457 Rito (ph%m quay)

Rotor
1r30t/

458 Su quén day
Winding
Fwindiry/

459 Dong dién ba pha

Three-phase current
feri: ferz karant/

460 May phat dién mdt chiéu

Direct-current generator
/di'rekt 'karont ‘dzendretd/

461 Ding co dién
Electric motor
A'lektrTk 'mauta/
462 Ding cd dién xoay chicu

Alternating current motor
roltomerur) 'karant ‘mutd/

463 Mic hinh sao

Star connection
fsta: ka'nek fn/

464 Mic tam gidc

Delta connection
/deltd ka'nek fn/

465 Dong cd cam éing

Induction motor
An'dAk /1 ‘mRUtd/

466 Ding co léng sbc
Squirrel-cage motor
/skwirdl kelds ‘mauted/

467 Ding co dong by
Synchronous motor
7s1nkrands ‘mvted/

468 Cupn diy ti trudng
Field winding
Aild ‘windiry/
469 Vong trugt
Slip ring
fskip 1iry/
470 Chi tiép xic
. Contact brush
Tkontekt braf/ .

471 Ding cé - May phat

Motor-generator set
/m3utd ‘dsenIrentd set/

472 Ding co bién dbi Tiristor
Thyristor converter-motor

. set :
AaryIstd kdan'wi:td 'myUtd
sot/

4773 Bién 4p

Electric transformer
A'lektrik trens fomd/

474 Mach ot
Magnetic circuit
/fmzegnetik ‘s3:kit/
4775 Cuén so cip
Primary winding
[praymr1 ‘windir)/
476 Cun thi cip
Secondary winding
['sekdndar1 ‘windir)/
477 Bj chinh luu

Rectifier
/ ‘rekufard/
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481 @ =2 am (Im) 489

483 ’ ~
M=1 am/m2 (Im/m?2) 492
{ e
: do
E=__
485 s 493
E="10 nx (1x)
- 479
486 494
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QUANG HQC \/ 488 Géc phin xa
OPTICS Angle of reflection
rznglavaflek/n/
_ 489 Khic xa anh sang
478 Anh sing Refraction of light

Light
Aaxt/ °
479 Ngufm,sfmg

Light source
Aart sos/

480 Tia

Ray
fret/

481 Quang thong

Luminous flux
Awminds flaks/

482 Cudng df sang
Luminous intensity
/Tumin3ds 1n'tensaty/

483 D¢ trung
Luminosity
£lumi'nosatr/

484 P sang bé mat

Luminance
Fhaemindns/

485 Do roi”

lllumination
/A'tuminer v/

486 Phan xa tia sing
Reflection of light
At'flek fn Iv taut/

487 Goc téi

Angle of incidence
l2ngl Iv 'Insiddns/

A1frek S n v lar/
490 Goc khic xa

Angle of refraction

rzngl av r'frek S/
491 Chiét suat

Index of refraction
findeks v r1'fraek fn/

492 Giao thoa
. lntelferencéof light
/1nt3%13r3ns v lawt/
493 Van giao thoa
Interference fringes
/,10t3f13rdns frindyiz/
494 Théu kinh
Lens

Nenz/

495 Truc quang hoc

Optical axis
loptikl ‘zksis/
496 Tiéu diém
Focus
rfkas/
497 Mt phing titu cy
Focal plane
/fxkl plem/
498 Tiéu ey

Focal length

rivkl lend/
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499 bj hiity

Power of a lens
paud v 3 lenz/

500 Thau kinh héi ty
Converging lens
/kan'vs:dsin) lenz/

501 Thau kinh 16i
Biconvex lens
/baikon'veks lenz/

502 Thau kinh phang 16i
Plano-convex lens
/plen3y kou'veks lenz/

503 Théu kinh lom I5i

Concavo-convex lens
rkonkelv kon'veks lenz/

504 Thau kinh phan ky
Diverging lens
/darvadsin lenz/

505 Thau kinh 16m
Biconcave lens
/batkonkelv lenz/

506 Thiu kinh phing-lom
Plano-concace lens
/plendv 'konkelv lenz/

507 Thau kinh 13i-Iom

Convexo-concave lens
konveks® konkelv lenz/

508 Kinh hién vi
* Microscope
/matkraskp/
509 Anh thuc

Real image
/193] i/

510 Anh 30

Virtual image
fvatfval tmids/

511 Thikinh -
Eyepiece
laipizs/

512 Vatkinh
Objective
/ab'dyektiv/

513 D§ phing dai
Magnification
/,mzegnifikerfn/

514 Ong chuén tryc

Collimator
Tkolimerrd/

515 Ong chuan tryc ty dong

Autocollimator
rotau, kolimertd/

516 Laze
Laser

MNewa/

517 Mai truing hoat dong
Active medium
lztiv 'mi:diom/

518 6ng tia -X

X-ray tube
/,eks'rel tjwb/

519 Tia-X

X-ray
/. eksrey
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VAT LY HAT NHAN 529 Tia -y

NUCLEAR PHYSICS Gamma-ray

lgxem? rer/

520 Phan tw 530 Phan ra hat nhan
Molecule » Nuclear fission
fmolikjul/ /'njuklia ‘fifn/

521 Nguyén ti 531 Phan ing day chuyén
Atom phan ra hat nhan
ream/ Chain reaction of fission

522 Diéntir Afem ri'zk S n v fifo/
Elt;ctron 532 Lo phan ing hat nhéan
#lekron/ Nuclear reactor

523 Nhan nguyén tit r lljhl:klla '=ktd/
Atomic nucleus 533 Chat phén hach
fatom/ Fissionable substance

524 Priton 71/ 19b] 'sAbstans/
Proton 534 B0 phan lam chim
Fprvton/ Moderator

525 Natron Imodarertd/

Neutron 535 B0 phan phan xa
/jutron/ Reﬂector *

526 Su phong xa /ﬂ'ﬂ_’ﬂktal
Radioactivity 536 Chat mang nhiét
/rexdiv'zktv/ Heat carrier

527 Hat -0, /it ker1d/
Al'phu-practiclg 537 Thanh kiém soét
rzlfa ‘patikl/ Control rod

528 Hat .B /k?hvwl rod/

Beta _pam'cle 538 Tam bao V§ sinh hgc
/bitd ‘patikl/ Biological shield

 Lbarw'lodsikl fild/
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543
553
548
554
550 1 ) , 555 o
2707 p= is
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55  sUCBEN VAT LIEU

SUCBENVATLIEU v
STRENGTHS OF MATERIALS

539 Taitrong

Load
A3vd/

540 Dit tai

Load
Nvd/

541 Su bién dang
Deformation
/, difo'merfn/

542 Bién dang

Strain, deform
/stretn drfoun/

543 Sv pha huy
Rupture
rrapyfa/

544 Pha hay
Break
freik/

545 Di bén
Strength
/stren8/

546 Tinh déo
Pliability
/. plara’bilatt/
547 D) cing viing
Rigidity, stiffness
Ar'dardaty ‘stifnis/
548 Pd dan hdi
Elasticity
/. elz'stisatt/

549 Bién dang dan hoi
Elastic deformation
N'lz=stik , difor'merSn/

550 Dj déo
Plasticity
fple'stisatr/

551 Bién dang déo
Plastic deformation
Iplestik , difo'merf/n/

552 Swbé ( truén)

Creep
/krip/
553 Tai trong tinh

Static loading
Fstetik 10dir)/

554 Tai trong dong

Dynamic loading
Marnzmik laudiry/

555 Ung suit

Stress
/stres/

556 Mat cit ngang ( tiét dién)

Cross section
/kros 'sek fn/

55'7 Dién tich m3t cit ngang

Area of cross section
/'€3r13 v kros ‘sek fn/

558 Ung suit phap

Normal stress
/'no:ml stress/
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560 .

3 Mmoo
le
A ’
563 | - £
r*—~---'-j———T
564

569

572

573 ‘F

575

578.
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s

559 Ung suat tiép
Tangential stress
Azn'dsen /] stres/

560 Sukéo ; sifc ciing
Tension
/tenSn/

561 bj dan dai
Elongation
Lilon'gerfn/

562 Db dan dai twong ddi
Relative elongation
frelotv ilon'ger n/

563 Neén

Compression
fkam'pre S0/

564 Ubn, uén thing gbc

Bending
/bemdin)/

‘565 Uén theo chitu truc

Buckling
MoAKITy/

566 D) manh

Slendermness
[slendams/

‘567 Luc tdi hat

Critical load
fkrtkl awd/

568 Thanh

Bar
o/

569 Trugt
Shear

570 Luctrugt

Shear force
113 fois/

571 Géc trugt

Shear angle
/13 '=ngl/

572 Xoin

Torsion
/1o n/
573 Gécxodn
Twist angle
Awrst 'zngl/
574 Nghién
Crushing
Tkeaf1ry/
575 Suthikéo

Tensile test
[tensall test/

576 May thitkéo
Direct stress machine
/dr'rekt stres md'fi:n/
577 Mau tht

Tensile test specimen
/tensail test ‘spestman/

578 Di thi iing sut-bién dang
Stress-strain diagram
579 Gidihanty I¢
Proportionality limit
fpropo:[n'nzelot Timit/
580 Gidi han dan hdi
- Elastic limit
HestikyTrmat/
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o, = 180 (MPa)
583 5 589 ’
{7}
£ max € € Emax Frnax
e
- T=400°C
L:w r=100°C
Gﬂﬂ = 2
t
587 ‘
So = 8, 594 . .
S
596 G‘I

lel lel
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581 Gidi han chay
Yield limit
fjidd e/

582 Gidihan bén -

Ultimate strength
FAltimat strer)®/

583 Gidi han chay biéu kién
Conventional yield limit
/kdn'ven fanl ji:ld ‘mit/

584 Gidi han bén kéo
Tensile strength
/tensail strer)®/

585 Gidi han bén nén
Compression ultimate
Strength
/kam'pre /n ‘Altumat
strer)8/

586 Gidi han bén uén
Bending ultimate strength
/beundin "Altimat stren/

587 b thit twong déi
Relative reduction of cross
section area
/relativ ri'dak S av kros
'sek fn 'edra/

588 Gidi han bén kiu (méi)
Long-term strength
Aory ‘tam strer)8/

589 Gidihanbo
Creep limit
/krip Tt/

590 Modul dan hoi

Modulus of elasticity
/modjulas v, elx'stigitt/

591 Modul young, medul dan
hai phap tuyén
Young’s modulus, modutus
of elongation
fians ‘'modjuias, 'modjulas
av, Llonger/n/

592 Modul din héi tiép tuyén
Shear modulus, modulus of
transverse elusticity
//19 'modjulay, ‘modjulas
v wmzvaes elestivatl/

593 Hé so Poisson
Poisson’s ratio
[pozas relf1v/

594 Thu dé dai va ddp
Impact tesi
lmpzekt test/

595 May thu d dai va dap
kiéu con lac
Pendulum impact testing
/pendjulom ‘Tmpiekt ‘tesur)
md'fin/

596 Con lac
Pendulum
/'pendjulam/

597 Mau thu
Noiched specimen

) Mmotft ‘spesima/

598 Ranh cha Vv
Notch
fuotf/
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606
6l
Jomu Joﬂ
\ m comed 00
viRval
. 'Omin  '6m
602 612 577 461
F p
t.
o]
604 qu 613
Gmax 5mn~
~eg, v
JANWAY g =——
) _Gmln Ne
605 4 G
) Ry
0' lGM '5,,,;,,30
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599 Db dai va dap
Impact strength, modulus of

toughness
/1mpaekt strer)® modjvlds
v tafars/

600 .Sy méi cia kim loai
Fatigue of metals
Adti:g v ‘metlz/

601 Tai trong bién ddi theo
chuky
Fluctuating load

Makywun 1vd/

602 Chuky tac dung Iuc

Stress cycle
/stres 'saikl/

603 6 chukj

Number of cycles
MmAamb Iv ‘sarkiz/

604 Chu ky ti trong déi xing
Completely reversed stress
cycle
/kIm'plitl r1'vs:st stres
saukl/

605 Chu ky tii trong dang
xung
FPulsating stress cycle
foal'smary/ -

606 Chu ky tai trong khng
déi xing
Fluctuating stress cycle
Flaktfvatin) stres ‘sarkl/

607 Ung suit cuc dai cfia chu
ky .
Maoximum stress of the
cycle
/mazksTmdm, stres v 59
‘sarkl/

608 Ung suit cuc tiéu cda chu
ky : ‘
Minimum stress of the cygle
/mInImdm stres v 53 -
‘saukl/ '

609 Ung sud: trurg binh cia
chu ky

Mean stress of the cycle
/Amin stres Iv 83 'sakl/

610 Bién d§ iing sudt ciia chu
ky
Stress amplitude
Istres ‘empli'tjuwd/

611 Ty sb ing suit
Cycle ratio, stress ratio
Isaikl rer/1 stres
rer 1/

612 Thinghiém moi

Fatigue test
AId:g test/

613 Duing cong méi

Wohler’s curve
Fwulds ks:v/

614 Gidi han bén lau
Endweance limit

An'djwardans Timit/
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617 o,

°] G\ 6n
Srm ]
Os

s

618

622 " HB zoo’

2/
623 HRCS0
624 HV 600

2 Z
7. 2
sN 2
AN A
630 Z
631 2 50

632 72 %
- N z

633

55 Bk P
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615 Sb chu ky co 56

Basic number of cycles
/belsik nAmba v 'sauklz/

616 Gidi han bén moi
Fatigue strength (at
specified life)

Ad'tig stren8/

617 Dé thi bén méi
Fatigue strength diagram
A3ti:g stren8 ‘dardgraem/

618 Ung suit tiép xiic

Contact stress
/kon'taekt stress/

619 Dién tich tiép xic
Contact area
/kon tekt '€ry/

620 Gidi han tiép xic lau dai
Contact endarance limit
/kon'tzkt in'djurans limit/

621 D§ ciing

Hardness
[ha:dnis/

622 Do cing Brinell

Brinell hardness
/brinel hadnrs/

623 Dj ciing Rockwell

Rockweil hardness
/mokwel ha:dnis/

624 Do aing Vickers

Vickers hardness
fvikdz hadnis/

625 May do do cing

Hardness tester
Madnls ‘testd/

626 Dam
Beam
foim/
627 Dam tya ty do
Freely supported beam
/Mrili s9'potrd bim/
628 Khau db
Span
/spaen/
629 Tya
Support
lsa'pot/
630 Dam cong xon

Cantilever beam
Fkzntiliva bim/

631 Dam 2 dau cong xon
Both end overhanging
beam
bRG endz, WvIhzr)in
bi:m/

632 Dam ngam 2 dau
Restrained beam
ft'strenind bimny/

633 Dam nhiéu khau do, dam
lign tuc
Multispan beam,

continuous bear
/. maltt'speen bim
kan'tinjvas bim/
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634;9»%%%%’ ‘639

635 : -

. 1 : 643 '
66 © T
y ' . » v 11

638

m@
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634 Dim khiu d5 bing nhau
Equal span beam
fikwal spzn bim/

635 Dém finh xdc dinh
Statically determined
Jstzetrkllr, drtsmind bim/

636 Dam tinh khong xac dinh
Statically indetermined

beam .
[stetiklll, Indr't3mind
bim/

637 Dém trén nén dan hoi
Beam on an elastic base
/bi;m on In 1lestik bers/
638 Dim luc dong nhit
Beam of uniform strength
Mim v junrfom strer@/
639 Téi trong khiu db
Span load
/spzen 1ud/
640 Tai trong tap trung
Concentrated load
konsantrentd 1axsd/

641 Tai trong phan tin
- Distributed Ipad
fAr'strrbjutid 1904/
642 Cudng d9 tai trong
Load intensity
AXd In'tensat/
643 S¢ do tai trong
- Load diagram
Ad ‘daragram/

644 Bién dang udn
Bending deformation
lbendin , difo'mex/n/

645 Momen uén

Bending moment
/bendin) ‘mXmInt/

646 Phan lyc gbi tya
Reaction at the support
Ar'ek fn &t 59 s3'pot/

647 Dudng cong din hoi

Elastic curve
fi'lzestik ka:v/

648 Di uin
Deflection
frfek v/
649 Dj uin cuc dai
. Maximum deflection -
/maksimam diflek /n/
650 Géc udn din hoi

Slope of the elastic curve
£s10p v 1'lestik kav/

651 Phuong trinh vi phin uén

dan hoi
Differential equation of the

elastic curve
/,difaren f11'kwer/n Jv &1
11zestrk ks:v/

652 S¢ 4 momen uén
Diagram of the bending

moments
/daragraem 3v 83 bendi)
‘mRVmdnts/ .
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z| dSs
653 |
2
L={y%as
3
654 z
o Wz:'ggJ
655
o ‘.z='g—
656
657 :
* 7 ‘UWP':z’ragj

659

660 = e
661

e et
662

663

664

666 Omax < |0}
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E
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653 Momen quéin tinh

Moment of inertia
/m3umInt v 1'n3:f I/

654 Momen ching cit

Section modulus
rsek/n ‘modjulas/

655 Ban kinh mat cit héi
chuyén
Sectional radius of gvration

/<ek fan! rerdias v
,dsaiarerfn/

656 Momen quan tinh cvc
Polar moment of inertia
/PR3 'mIVmInt v
"z f 9/

657 Modul quay mit cit
Sectional modulus of

torsion
rsek fanl ‘modjulas av
‘o fn/

658 ﬂng suét phifc tap

Combined strength
/kImbaind stren)8/

659 Trang thai dng suit

Stressed stute
/strest sten®

660 Trang thai ving suat tuyén
tinh

Uniaxial stressed sysit, 9’{" (
.jun1'zksial trest stert/

661 Trang thai ing suat
phang
Planar-stressed state
/plend strest stert/

662 Trang thai ingsuat3
chitu
Three-dimensionally

stressed state
/Ori:di'men f3nli strest
stent/

- 663 Ung suét chinh

Principal stress
[prinsapl stress/

664 Trang thai bién dang

Strained state
/streind stext/

665 Ly thuyét bén

Strength theory
/strer)© ©19r1/

666 Lj thuyét iing suit phap
cuc dai
The maximum normal

stress theory
/69 'mzksimam no:ml
stress 91911/

667 Ly thuyét bién dang
tuyén tinh cyc dai
The maximum linear strain

theory
/69 'maksimdm Tinid
streln 81911/
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668 | 676
o
Tmax S T <1

2

c<[o]‘ )

. e . g I(:"“"”’,K="_M
669 Vo|24092-0i02 < [6] 678 . el o]

670 -
Z F
679 J— =%
7
A.
Z = o ——— N
y
7
: Z Gmax =6
671 7

672
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668 Lj thuyét ding suit tiép
cuc dai :
The maximum shearing

stress theory

/89 'maeksimam 'f19r11)
stres 91911/

s

669 Lj thuyét ning hegng
bién dang
The distortion energy
theory

/89 di'sto:/n ‘enadst B13n1/

670 Uén xién
Oblique bending
fablik bendiry/
671 Neén léch tim

Eccentric compression
Ak'sentrik kam'preSn/

672 Léi mat cit
Core of section
/&2 v 'sekfn/

673 Thiét ké theo dd bén
Strength design
/stren® dr'zan/

674 Tinh todn sé bd

Preliminary calculation
forrEmindr , kelkjuler/n/

675 Tinh toan kiém tra

Check calculation
M ek kzlkjuler/n/

676 Ung suit tinh toan
Design stress
/di'zain stress/

677 Ung sut cho phép
Permissible stress

allowable stress
/p3'misIbl stres ITaxsabl
stres/

{ol, (7]
678 Hé sb an todn

Factor of safety
/faktd ov ‘serfti/

679 Su tap trung iing suit

Stress concentration
/stres konsIn'trerf/n/

680 Vit tap trung iing sudt

Stress concentrator
/stres konsIntrertd/

681 Heé sb tip trung ing suit
hinh hoc ()
Gecometrical stress

concentration factor
1, dB1W ‘metrikl stres
Jkonsan'rer/n fektd/

https://tieulun.hopto.org
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71 SUCBEN VAT LIRU

682

683

HE s6 tap trung ng suit
hiéu dung
Kjfective stress

concentration factor
h'fektiv stres
Jkonson'trer/ n fektd/

Hé sé nhay cim cia vat
liéu déi véi ding suat tap
trung (q)

Factor of sensivity of the
material 10 stress

concentration

7fxktd Iv sensivati Iv 09
my trIr1dl tU stres.
Jkonsanwrerfn /

684 H si kich thudc (€)

Size fuctor
feanz fektd/

685 Dieu kién i trong
Loading conditions
Nodiny kan'dlfnz/

686 Sd dé ché d¢ tai trong
Diagram of loading

conditions
fdardgrem Iv 1audin
kan'dlSnz/

687 Tai trong danh nghia (F,)

Nominal load
foomin] 13Ud/

688 Tai trong twong dudng
F eq :
Equivalent load
f'kwivalant 13ud/

Foq=Fa x K

689 Hé s tudi tho (K)

Durability factor
/.djvarabilot fxekta/
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VAT LIEU KY THUAT
ENGINEERING MATERIALS

691

692

693

694

695

697

698

699

7
14,0067
2s22p3

H Nito’

13
26,981
3 3s23p!
8
2

Nhém

5
B . 10811
?_!zlnl

% Bo
23
50,942 3
3d74s2 1 ;
Vanadi 2
1
E 10079
Is!
Hidro
74 2
183,85 12
32
Sd*6s? gs
Vonfram
2 [
3d64‘ '4
Sit
8
@ 15,999
6 222p?
2 Oxi
27
58,933 2
3d74s2 3
Coban 2

. 700

701

702

703

705

706

707

708

709

SH 28 086
3s23p2

Silic

12

: 32
2 JMagie
25
54,938 -
35452 13
3
: 2

- Mangan

29
63,546 @
3¢104s! ) iﬂ

Dong 2
% o
58,70 5
3d% 452 1
Niken 2
50
4 n 118,70
}S 5s25p2
H Thiéc
. 82
4 P 207,19
1
88 6s26p?
2 Chi
16
32,06
g 3s23p4
2 Lu’u huynh

51
Ig 121,75
lg ss25p3
2
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V VATLIEU KY THUAT
ENGINEERING MATERIALS

690 Nguyén t3 hod hec

Chemical element
kemikl ‘elimaunt/

691 Nits (N)

Nitrogen
MartradzIn/

692 Nhim (AL
Aluminium
/2lju'miniom/

693 Bor (B)
Boron

694 Vanadi (V)
Vanadium
~anerdidm/

695 Hydrd (H)

Hydrogen
/hardradsan/

696 Vanphram (W)

Wolfram : Tungsten
fwolfrom/

697 Sit (Fe)

ron
[larn/

698 Oxy (0)

Oxygen
loksidsan/

699 Céban (Co)

Cobalt
fxaxboilt/

700 Silic (S)
Silicon
Fstirkan/

701 Manhé (Mg)
Magnesium
Aeg'oizidm/

702 Mangan (Mn) -
Mar:ganese
fmangdniz/

703 bon: (Cu)
Copper
/‘copper/

704 Molipden (Mo)

Molvbhdenum
fmabdInom/

705 Nikel (Ni)

Nickel
Moikl/

706 Thiéc (Sn)

Tin
Mn/

707 Chi(Ph)

Lead
Ned/

708 Luu huynh (S)

Sulphur
IsAM/

709 Antimon (Sb)
Antimony , stibium

RS b T hopto.org
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718 , 721

719
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710

711

712

713

714

715

v

716

717

718

719

Tantan (Ta)
Tantalum
fEntalam/
Titan (TH
Titanium
A'temiam/
Cachon ()

Curbon
Fkaban/

Photpho ()
Phosphorus
Mot ards/
Crom (Cr)
Chromium
FRravmiom/
Kém (£n)
Zine

feinyk/

Kim loai

Mel
et/

Mang tinh thé

Crysiul latiice, space lattice
Fruist] Teetis, cpets etis/

Mang lap phudpg din
gian

Simple cubic lattice
Fsimpl kjubik Tets/

Mach lap phudng dién
tam

Fuace-centered cubic luttice
Aers'sentad ‘kpwbtk et/

720 Mang lap phuong thé tam

Bodv-centered cubic lattice
Lbodi'sentad kjuwbik laetis/

721 Mang luc giac
Hexagonal lattice
Mek'szgani laetis/

722 Hdp kim

Alloy
310/

723 Ky hitu hop kim

Allov grude
' grerd/

724 Thanh phan hoi hoc

Chemical composition
rkemikl . kompd'z fn/

KIM LOAYDEN (co st )
FERROUS METALS

725 Kim loai den
Ferrous metal
rferds ‘metl/
726 Gian do trang thai
Fe-FesC
Iron-iron carbige diagram

‘raran_'amdn kobad
‘dassgreeny

7727 Tinh tha hinh ctia sit

Allotrope of iron
Felxtrop av ‘ardn/

728 Sit-o

Alpha iron
reifa’aon/

https://tieulun.hopto.org
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729 Sit-y
Gammaron
/gemd 'adn/

730 Pha
Phase

ferz/

731 Dung dich l6ng cua
cachon trong sat
Liquid solution of carbon
iniron
/°l1k s93'Tufn Iv 'kaban In
‘arn/

732 Dung dich rin cda
cacbon trong st
Solid solution of carbon in
iron
/sohid s3Tw/n av kaban
n 'ardn/

733 Auxténit

Austenite
lostinan/

(y-Fe+(C)

734 Ferit

Ferrite
[fertit/

(a-Fe+C)

735 Xementit

Cementite
/sI'mentagt/

736 Peclit

Pearlite
Ipsla/

(a-Fe+C)+FesC
HRC=8§..5

https://tieulun.hopto.org
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737 Ledeburit

Ledeburite
/drbjuran/

(y-Fe+C)+Fe3C

738 Xocbit
Sorbite
[lsobar/ .
(o-Fe+C) +FesC
HRC=30..40

739 Troostit
~ Troostite
Mrwstarn/
(o -Fe+C) +FesC
HRC = 40...50

740 Bénit
Bainite
foemart/
'(a-Fe+C)+Fe3(’3
HRC=40-50

- 741 Marcenxit

Martensite
/matdsarn/

(a-Fe+C)
HRC =50 - 65

742 Thép

Steel
fstil/

. 743 Ky hiéu thép

Steel grade
/sti:l grexd/

744 Theép Mactanh

Open-hearth steel
730p3an ha® stil/

https://tieulun.hopto.org
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745

S

MOV
745 {:;:\__/‘ \ '%
i

(55

——4®
SONNNN

746

752

750 753

754
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745 Thép o dién

Electric (furnace) steel
Mlektrik (famis) stisl/

7746 Thép 1o chuyén
Converter steel bessemer

steel
/kIn'vatd stizl, besimd
stitld

747 Thep lang

Killed steel
fiald stisl/

748 Thép nifa lang

Semi-killed steel
/,semi’krld sti:l/

749 Thép séi
Rimming steel
Frimin) sti:l/

750 Thép duc

Custing steel, cast steel
Ikastiry st , kaist sti:l/

751 Thép két chu

Structural steel
rstraktfaral stizl/

752 Thép dung cu

Tool steel\
Aul sti:/

753 Ca hat cua thép

Grain size of steel
/gremn salz v stil/

754 Thép hat nho

Fine-grained steel
Aaio greind stil/

755

Thép hat thé

Coarse-grained steel
/k:s greind stil/

756 Thép Cacbon

(Plain) carbon steel
/fplein 'kabdn stil/

757 Thép Cacbon thip

Low-carbon steel

0.05 - 0.25%C
A kaban sticl/

758 Thép Cacbon ti'ung binh

759

Medium-carbon

0.25-0.6%C
steel/mi:djom ka:ban sti:l/

Theép Cacbon cao
0,6 - 2,0%C

High-carbon steel
/Mai 'kaban stitl/

760 Thép Cacbon xac dinh

761

theo tinh chit co hoc
Carbon steel with
guaranteed mechanical

properties
rkaban sti:l wid, geeranti:d
mi'kenikl propatiz/

Thép Cachen xac dinh
theo thanh phan héa hoc
Curhon steel with
guaranieed chemical

composition
kaban sti:l wid, geeran'ti:d
‘kemikl . kompd'z1 f n/

https://tieulun.hopto.org
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762 Thép két chu Cacbon
chat lwgng cao
Good-quality carbon

structural steel
/gvd kwolati 'kaban
‘straktf aral sti:l/

763 Thép dé cit (thép w
dong)
Free cutting steel
Arikatir) stil/

764 Thép dung cu Cacbon
chit lugng cao

Good-quality carbon 1ool

steel
/gud kwolatr kaban tul
sti:l/

765 Thép dung cu Cacbon
chiit lugng dic bigt
High-quality carbon tool

steel
/hat ‘kwolatr ’kaban tw]
stisl/

80 ENGINEERING MATERIALS

766 Thép hgp kim
Allov steel
/3"t sti:li/

767 Thép hop kim thap

Low-alloy steel
A T sticl/

768 Thép hop kim trung binh

Medium-alloy steel
Tmi:didm 970 stizl/

769 Thép mang gan

Manganese steel
/'m2Ngni:z stil/

https://tieulun.hopto.org
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770 Theép crom 7774 Thép Cr-8i-Mn
Chromium steel Chromium-silicon-

Skrauymiam sti:l/ manganese steel
FkrxmIdm s1hkan
'mzerjg:ni:z stizl/

771 Thép d kan (bac dan) 775 Thép Cr-Ni
Chromium ball-bearing Nickel-chromium steel
steel [aik] kravmidm sti:l/

Mkrymiam bol bearin
stid/

776 Thép Cr-Ni-Mo

772 Thép Cr-Mn Nickel-chromium-
Chromium-manganese steel molybdenum steel
Fkrmidm ‘maer)gdniz / nikl 'krUmidm
sticl/ m3Tbdanam sti:l/

777 Thép Cr-Mo-Al

Chromiym-molybdenum-
773 Thép Cr-Si i !
aluminmm steel

Chromium-silicon steel ’ /kroniam malibdden\m

Fkr3omiam ‘silikan sti:l/ =ljU'mimam sti:l/

https://fieulun.hopto.org
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787 - 796

88w FTRIFY
734 "' "‘
>"'~“
;-
"‘".( 736
790
=
%M
DY
Sy
[
791 797

EYRIE
%;M”\WK
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778 Thép dung cu hgp kim

Alloy tool steel
ATl sti:l/

779 Thép hgp kim cao

High-allov steel
/Mhar 'l stil/

780 Thép khong ri

Stainless steel
/steinls sti:l/

781 Thép chiu néng

Scale-resistant steel
/sjell ri'zistont stil/

782 Thép bén néng ‘

High-temperature steel
/Martempratfd stil/

783 Thép'dl.mg cu cit got tic
40 cao (thép gid)
High-speed steel
/at spi:d sti:l/

784 Gang dic
Cust iron
/kaist 'a1dn/

785 Gang thoi
Pig iron
fpig ‘a1dn/

786 Gang thoi dic
Foundry pig iron
[faundr pig ‘a1dn/

787 Gang tring

White cast iron
/walt kaist "ardn/

788 Gang xam

Grey iron
/grel ‘a1dn/

789 Graphit
Graphite
Fgrfant/

790 Graphit tim
Flake graphite
Alexk ‘graefar/

791 Gang déo

Malleable cast iron
['mzelidbl ka:st ‘aran/

792 Cacbonu

Temper carbon
/temp? kaban/

793 Gang déo tim tring
White-heart malleable cast
iron
Avarnt hat 'mzeliabl ka:st
‘arn/

794 Gang deo tam den
Black-heart malleable cast

iron
Mk hat ‘maelidbl kao:st
‘audn/

795 Gang diic bién tinh

Inoculated cast iron
/'nokjulenid ka:st 'atan/

-

796 Gang do bén cao, gang
c:“au
High-strength cast iron,

nodular cast iron
/ag strer)® kaist ‘audn
‘nodjuld kaost ‘aran/

797 Graphit cau

Spherical graphite
I'sferikl ‘greefart/

https://tieulun.hopto.org
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KIM LOAI KHONG SAT
NONFERROUS METALS

798 Kim loai khong sat
Nonferrous metal
/non'ferds ‘'metl/

799 Bréng; hop kim dong o
dong thau

Bronze
Mronz/

800 Brong thiéc

Tin bronze
Ain bronz/

801 Brong nhém

Aluminium bronze
/,ljU'min1dm bronz/

802 Bring Al-Fe-Ni
Aluminium-iron-nickel

bronze
/,2lju'minidm 'aIdn ‘mkl

bronz/

803 Bring chi

Lead bronze
/led bronz/ .

804 Latong, Dong thanh

Brass
forais/-

805 Latong Si

Silicon brass
[s1lilan ' bra:s/

806 Latong Fe-Ph
Iron-lead brass

a1an led bras/

807 Latong Al-Fe

Aluminium-iron brass
/,=1j¥'mInIam 'a1dn bra:s/

https://tieulun.hopto.org
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808 Babithgp kim babit

Babbitt
f3bit/

809 Hgp kim nhe

Light alloy
Aarxt 3o/

810 Hgp kim nhém

Aluminium alloy
/.2l miniam 1A/

811 Hgp kim nhém dic

Aluminum casting alloy
/.2lju'mrinidm ‘kastiny 3o/

812 Hop kim Al-Si

Alumunium-silicon alloy
/,2lju'minidm 'siikon
It/

813 Hop kim nhom bién dang

Wrought aluminium alloy
Aot . 22lju' minidm T/

814 Dura, hop kim Al-Cu

Duralunun
/djR'rzljumm/

815 Hgp kim Al-Mg-Mn
Aluminium-magnesium

alloy
/. 2jU'minidm mag'ni:zidm
o/

816 Hop kim Manhé

Magnesium alloy
/mzg'nizidm 1A/

https://tieulun.hopto.org
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817 Hop kim Titan " 820 Cacbit vonphram
Titaniumalloy - Tungsten carbide
Ar'tem1am o/ rtanstan 'kabaid/

821 Hdp kim Cachit

Vonphram
818 Hgp kim gom Cemented tunpsten-carbide
Sintered alloy _composition
[sintad 301/ /s1'mentrd tANstan 'kabaid
kompaz1 fn/

822 Hdp kim Cacbit

. Vonphram Titan

. o ohi im N

819 Hop kim Cacbit, Hop Cemented titanium-
amg . tungsten-carbide
C ementefd'-carbtde composition
composmon /st'mentid t1'teIn1dm
fs'mentid kabald tANstan kobard
.kompa'zifu/ kompa'z [/

https://tieulun.hopto.org
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823 Hgp kim Cacbit W-Ti-Ta
Cemented titanium-
tantalum tungsten carbide

composition

/si'mertid ti'teInidm
‘tentdlam tAston kabaid
komp2'z1 fn/

- CHAT DEO \/

PLASTICS
- 824 Chatdéo -
Plastic
/'plastlk/

" 825 Nhya
Resin
frezin/

826 Chit don

Filler
miaf

827 Chitlam déo

Plastificator
/.plaetrfi’kend/

828 Nhuanhiét déo

Thermoplastic resin
/.83:m'pletik rezin/

829 Chit déo nhigt

Thermoplast
/.93m¥plast/
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‘833

836

OH OH

| C,Hs
~CHy ¢
AN

837
| CHy | CH,..
/

| [—CHgllI—CO-I\ll—CHgL

839

—CH;—CH—
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830 Nhva nhiét cing 835 Polyétylen, PE
Thermosetting resin Polyethylene
RsmA'setrr) rezin/ /poli'eSilin/

831 Chit deo nhigt cing 836 Polymetylmetacrylat
Thermoselting plastic : Polymethylmethacrylate
/.83:mA'set1r) ‘plastik/ .

832 Nhua tong hql_’ 837 Chat déo Cacbamit
Svnthetic resin Carbamide plastic
/s1n'Qetik ‘rezin/ kabamord ‘plzestrk/

833 Chit déo phenol
Phenolic plastic 838 Polyvinylchloride PVC
/finolik plesuk/ Polyvinyichloride

834 Si vai nhiing nhua /,polrvanikloraid/
Resin-dipped fabric
laminate 839 Polystyrene PS
frezin dipt ‘febrik Polystyrene

leeminernt/ /.poli'starrin/

https://tieulun.hopto.org
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Nz 7y,
2
%

LTI T

853 |
, D-d
K="
I
856
b : K
NO 9,045 | 0,05205
N 1] 12,065 | 0,04988
N 2| 17,780 | 0,04995
N 3| 23,825 | 0,05020
N 4} 31,267 | 0,05194
N 51 44,399 | 0,05263
N 6| 63,348 | 0,05214
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CHITETMAY ¥
MACHINE ELEMENT

KHAI NIEM CHUNG 849 :10: )
‘ : ole; bore
GENERAL TERMS houl b/
L 850 Mai ghép con
840 Chidiét o : Conical joint
Pant, deiazl i kontkl dsont/ -
' /po_n' dl’e#,_ 851 Géc con (200)
841 M‘_“ ghep Cone angle
Joint kX =gl
ey 852 Géc nghiéng (cr)
. 842 Ghepdu'iq.ng  Taperangle
Movable joint terpd '=ngl/
o Rl o 853 Dy cin
842 Ghép co dinh Taper
- Fixed joint - . Mepd/
. Mikst dsotot/ e
844 Ghép thio dugc
Detachable joint . -
/dr'tzetf b} dant/ 854 Khoang ciich co 36 (a)
845 Ghép tiu dai Base distance
Permanent joint /w_s distans/. - v
/p3mandnt &5 Ant/ 855 Cﬁntl!giﬁ .
846 Ghép cing Self-holding taper
Firm joint . fself hildir) tetpa/
Asm-dgaint/ . 856 bo cn Morse
847 Ghép cimg cd dinh Morse taper .
Firm-and-impervious joint fagshepal
- ffm an mpsvIds dyoint/ v b K
Cylindrical joint R N

Jsrhindrk) dsotat/ AT
v https://tieulun.hopto.org
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857 Dj con hé mét
Metric taper

/metrik ‘terpd/
D K
Bing Ny

MOI GHEP DINH TAN
RIVETED JOINTS

858 Moi ghép dinh tan
Riveted joint
frivitid & ot/

859 Dinh tan

Rivet
vt/

860 Than dinh tan

Rivet shank
fovi fznk/

861 Dau dinh tan

Primary head
[praimdri hed/

862 Pau dé tan
Snap head
/snzp hed/
863 Ghép chong
Lap-joint
Nzp dsomt/ .
'864 Ghép ddi dinh, dbi tiép
Butt-joint
Mat d ot/

865 Tam gheép ngoai

Cover plate
kava plert/

866 Moi ghép dinh tan don
Single-riveted joint
Fsingl Tivitd dsomt/

867 Mai ghép dinh tan kép
Double-riveted joint
7dabl yivitid dsoint/

868 Budc ghép dinh tin
Pitch of joint
o1y av dsomt/

869 Mdi ghép dinh tin 3 16p
Triple- riveted joint
ftrapl yivitid d3oInt/

870 Mai ghép budc don

Single shear joint
/s1ngl f19 domt/

871 Moi ghép budc kép

Double shear joint
7dabl f13 dzont/

872 Mai ghép song song

Parallel-row joint
Iperalel rav daont/

873 Méi ghép bac

Staggered joint
Istegad & oIt/

874 Dinh tdn diu tron
Round head rivet, button
head rivet

Aaxsnd hed Yivit, batn
hed ‘rivit/
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882

(TN
AL/

, 890 ﬁ“ |
DS
885
892 E .
887 | nalh

- 894
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875 Dinh tin dau con
Cone head rivet
/& hed Tivit/

876 Dinh tan diu dval chim
Oval countersunk head
rivet
vl kavntdsank hed
rvit/

877 Dinh tn nd

Explosive rivet
/K'splstv vt

878 Dinh tin ing gé

Flanged wbular rivet
Mlzndsd Gubjvla vy

879 Pinh tin ng gé trén
Round-flange tubular rivet

fraynd fleads tjubjula
Tivit/

MOI NOI HAN
WELDED JOINTS

880 Mai ghép han
Welded joint
/weldid doint/

881 Mii hin ghép méi
Butt welded joint
MbAt ‘weldrd dsoint/
882 Méi han pho

Lap welded joint
Nzp ‘weldid dgomt/

883 MéihanT
T-joint
Ai: dgoint/

884 Méihan gic
Comer joint
/komd dgoint/
885 Méi han géc giap méi
Butt comer joint
/bt kond dz0int/.
886 Han

Weld
veld/

887 Han dau mi

Butt weld
foat weld/

888 Han géc, han ndi

Corner weld, fillet weld
ko weld ; ‘filit wzeld/

889 Han mt vudng

Square-face weld
fslwed fers weld/

890 Mai han vat
Bevel weld
/bev] weld/

891 Goc vat (o)

Bevel angle
Tbevl ‘zNgl/

892 Mdi han chit V don
Single-V weld
rsingl vie weld/

893 Mai han vat don

Single-hevel weld
rsinNgl bevl weld/

894 Han rinh vat kép
Double-hevel groove weld
rdaptferyl/gieunsidhopto.org
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895 Han chit V kép

Double-V weld
/dabl vi: weld/

896 Han chit U don
Single-U weld
rs1ngl ju weld/

897 Mai han vt chit U kép
Double-U butt weld
/dabl ju bat weld/

898 Han chong canh bién
Side lap weld, parallet fillet

weld
/sald lep weld_'pzralel

‘filit weld/

899 Han géc dau chong
End lap weld, normal fillet
/end lep weld . 'noml filit/

ST -

900 Han chong diu xién
Oblique lab weld
/3'blik lep weld/

901 Han chong dau va canh

.Xién
End-and-side lap weld
/end 3n said lzp weld/

902 Han chong rinh
Slot lap weld
/slot 1ep weld/

903 Han ghép ranh
Transfusion weld
Arzensfjusn weld/

904 Han chong cic 16

Plug lap weld
plag lep weld/

MOI GHEP REN
THREADED JOINTS

905 Mii ghép ren

Threaded joint
/8redid dzont/

906 Ren

Thread
Mred/

907 Ren ngoai

External thread
fik'st3nl ergd/

908 Ren trong

Internal thread
/in'tz:nl Bred/

909 Rentru

Cylindrical thread
/st'lindrikl Sred/

910 Ren cin

Taper thread
/te1pd Sred/

911 Renphai

Right-hand thread
frait hzend Ored/

912 Ren trai

Left-hand thread
Neft haend Bred/

913 Ren mét dau ndi

Single-start thread
rsigl stat Bred/

914 Chiéu quay ren
Turn of thread .
Mt p¥9fieulun.hopto.org
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915 Hudng ren (L)

Lead of thread
Nled v Ored/

916 Buidc ren (p)

Pitch of thread
rpiy v Bred/

917 Ren 2 dau mip
Double-start thread
rdabl statt Ored/

918 Ren nhiéu diu mdi

Multiple-start thread
fmAltipl stat Bred/

l.=kp
919 Ghép chit bing ren

Fustener thread
[ffo:snd ered/

920 Ren didong
Mouon thread, transiating
thread
rmau [0 Bred_trensienin
Bred/
921 Profin ren, bién dang ren
Threud profile
Rred ‘prafail/
922 Ren tam giac
Triangular thread
Ararengjvlam) Bred/
923 Dbuing kinh dinh ren (d)

_ Muajor diameter of threud
/ meidsd datr'aemitar av
Bred/

924 Dudng kinh chén ren (d;)

Minor diameter of thread
/'maimnd dar'zmitds v
ered/

925 Puing kinh budc ren (dy)

Pitch diameter
fpryf dar'zmitar)/

926 Chiéu sau profin cé ban
(H)

Depth of basic profile
/.dep® 3v ‘bersik ‘pravfail/

927 Chiéu sau ren (h)

Depth of thread
/'dep® v Bred/

928 Géc profin ren (o)

Angle of thread
Fzngl av Gred/

929 Ren hé mét

Metric thread
/metrik Bred/

930 Ren budc thd

Coarse-pitch thread
ks, prtf Gred/

https://tieulun.hopto.org
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Y31 Ren buds nilio

Fne-pitch thread
Aain ,prtf éred/

932 Ren ing

Pipe thread
fpaip Ored/

933 Ren whitworts

Whitworth thread
fvitws® ered/

934 Ren hinh thang

Trdpézoidal thread
luzpizoid] 8red/

935 Ren chan

Buttress thread
/batris 6red/

936 Bu lang, vit

Screw
/skru/

937 Bulong dau luc gidc

Hexagonal head screw
/Mek'seganl hed skru/

938 Vit dau chim

Countersunk-head screw
TkauntIsAnk hed skru/

939 Vit diu évan

(hval-head screw
/'30vl hed skru/

940 Vit diu tron

Round-head screw
/. rand hed ‘skru/

941 Vit dau try

Cheese-head screw
Mfiz hed skru/

942 Vit dau c6 hic luc giac
Hexagon-socket head

screw
/Mek'szgan 'sekit hed
skru/

943 Vit ciy chim

Set screw
/set skru/

944 Vit ciy

Stud, stud-bolt
/stad bavlt/

945 Bulong vong
Eye-bolt
/arbvlt/

946 Dai ic

Nut
oAt

947 Dai bc luc gidc

Hexagonal nut
/hed'szganl nat/

948 Dai bc tron

Round nut
fand nAt/

949 Dai ic hoa
Castle nut

R RPY//tieulun.hopto.org
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956

957

958

959

Ball circulating screw
Mol sakjulemry skrw/
Pai dc vongbi
Ball circulating nut
AL, sakjulenin nat/

Chét chat

Locking
/ wokiry/

Pai 6¢ chin
Locknut
floknat/

Vong dém chin dan hoi
Spring lock washer
fpuin) lok “vo Sy

Chot che

Toder i,
kotdr) pin/

MACHINE ELEMENT 103 CHI TIBT MAY
950  Mai ghép bulong CAC LOAITRUC
Bolt joint SHAFTS AND AXLES
bvlt dyomt/
951 Bulo
4o . 960 Truc
Bolt
 hww Axle
952 Vong dém 961 Truc
Washer Shaft
Iwofary 1 ofv
' '953 Vit budc tién 962  Chit c6 vanh 6
Feed screw Collar pin
Hird skru/ 7kold pin/
954  Bulong vong bi " 963  Tryckhuyu don
Single-throw crankshafs

/s1gl 8r ‘crzenk S aft/
964 Truckhuju

Crankshaft
[kraenk S aft/

965 Truccam .

Camshaft
Tkzem foft/

966  Truclich tim

Excenter shaft
Ak'sentd faft/

967 Truc mém, tﬁ_u: dan hoi

Flexible shaft
/.fleksabl 'faft/

968 Truc ki¢u Sng long

Telescope shaft
NteliskWp foft/

https:/Hieulun.hopto.org
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969
970
071
972
973
974
975
976
977
o978

979

Truc dac
Solid shaft
/,sold *faft/
Truc r(:mg

Hollow shaft
/holay *faft/

Truc cac ding

Curdun shaft
fkadn faft/

Truc biac
Stepped shaft

Istept "faft/

Truc ¢6 gd bich
Flanged shaft .
Mzndst [aft/
Truc banh rang
Pinion-shaft
fpnidn faft/
Truc tron

Smooth shaft
/smud faft/

Chét

Pin

fpin/

Chat dinh tam

Alignment pin
'latmant pin/

Chét dinh vi

Dowel pin
/dasal pin/

Chat con
Taper pin
/te1pa pin/

980
981
982
983
984
985
986
987
988

989

990

Chét thiing ¢6 rinh
Grooved straight pin
/gruvd strent ptn/
Ngong truc

Journal

rdg3nl/

Cé ngong
Neckjournal

foek 'ds3:nl/

Ngong tua

Thrust journal
RrAst 'ds3am)/

Pau ngong
End journal
/end 'dz3nl/
Ngong con
Taper Jjournal
/,teipd'd3:nl/
Ngong ciu
Spherical journal
/,sfertkl ‘dgzml/
Vai ngong
Collar journa
/'kold 'd53nl/
Mat bich
Collar
rkolay

Gd bién
Shoulder
rfxldany/

Rinh

Groove

/guv/ )
https://tieulun.hopto.org
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991  Géclugn

Fillet
it/

992 Vatcanh

Chamfer
It =zmfary

993  Mit dau

Face
ffels/

994  Vong dinh vi

Setting ring
Isetiny i)/

THEN CHOT VA GHEP

THEN HOA
KEY AND SPLINE JOINTS

995  Lién két chit
Key joint
7ki: dgomt/

996  Chit, chém
Key
/ki/

997  Chét chim song song
Straight sunk ke.
paralel key
/strert sank kic, ‘paralel
ki/

998  Chét ban try
Wood riff key
fwwd 1Af kiz/

999  Chit con
Taper kev
/.1etpdkiz/

1000
1001
1002
1003
1004
1005
1006

1007

Chét con chim
Taper sunk key
/.te1pIsank ki/
Chét con dau chin
Gib head taper key
/g1b .lred ,terpd ki:'/
Then phalmg

Flat key

fflzet ki

Diu pha:\ng

Flat

At/

Then ma sit

Saddle key
Fszd] ki

Then tiép tuyén

Tangential key
Azn'dsen S 3l kiv/

Ranh chit, rinh then
Keyway keyseat
rkizwel ‘kisit/

Ghép then hoa

~ Spline joimt

1008

1009

1010

/splain d5Int/

Truc then hoa

Spline shaft

fsplatn foft/

M&i ghép then hoa
th‘fmg

Straight spline joint
/strelt splaun dz oIt/
Ghép then hoa trong
Involute spline joint

rﬁ%gl:lﬁtisgﬁllﬁr??ﬁggto.org
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1011 Mai ghép then ring cva

Serrated joint
fs1'rertid dyoInt/

1012 Lip theo dwing kinh
dinh then
Muajor-diameter fit
/merdsd darzmitd fit/

1013 Lip theo duimg kinh
chin then
Minor-diameter fit
/maind darzmitd fit/

1014 Lap theo bién dang
then

Side-hearing fit
/sa1d ‘bearin) fit/

1015 Mai ghép truc da canh

Polygon shaft joint
rpoligan foft dzomt/

1016 Vong gid

Retaining ring
Ar'tenir) rin/

GO1p0, 6 PG
SUPPORTS AND BEARING

1017 Géids

Support
/s9'pot/

1018 Than é truc
Housing
/'hausx()/ .
L A . ’
1019 Vo boc ciing, lién khéi
Solid housing
/colid hasiry/

1020
1021
1022

1023

- 1024

1025

1026

1027

1028

1029

Ve bgc rdi
Split housing
/split haessir)/
Vong di

Bearing
rbeartry/

N:';p ngoai

Cover
TKAVIY

(2) lan bi

Radwl bearing
/.rerdral bearir)/

O lin nhao (bac dan
nhao

Self-aligning bearing
feelf 3Mainir) bederiry/
O chin

Thrust bearing

RrAst 'beariry/

0 48 chiin

Radial and thrust

hearing
/.re1d131 In Orast ‘bearir)/

Bich 6 da

Flunge bearing
Alzndg beariry/

Tém ¢ 5§
Base plate
Meis plent/

Gia treo

Hanger

Thznamy/
https://tieulun.hopto.org
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Gia di

Bearing base
/bederin) bers/

Gia lap

Bracket

Iorzkit/

O trudt, tren

Sliding bearing. plain
bearing

/'slaudir) ‘bearin. plein
‘beariry/

Ong 16t & truc
Bearing shell
roeariry fel/

Ong 16t cing, lien khi
Solid bearing shell.
hearing bushing
/'solid 'bearin) fel,
bearin) by S/
Rénh diu

Oil groove

7ol gruv/ -

Ong 16t ¢ ranh
Split hearing shell
/split ‘beartry Sel/

Ludng kim (dng lét
kim loai

kép)

Bimetal shell
Mdarmet3l [el/

Lap chong ma sat
Antifriction lining
fentr'frik fn lamiry

1039

1041

1042

1043

1044

1045

1046

1047

O trut tyf bis tron
Self-lubricating bearing,

oilless bearing

fself .lubrr'kerin ‘bearin
- "oilis ‘bedriny/

O truot chin cé go

Collar thrust bearing
/. kol Brast ‘beariry/

O trugt thuy dong

Hvdrodvynamic bearing
Lhaidrdarnzemik
‘beariry/

Ming dau

Oil film

7ol film/

Mang déu chém
Oil-film wedge

/. otfilm ‘weds/

O trugt guéc vong

Segment shoe bearing
/.<egmant Ju: beriry/

Guike trugt
Bearing shoe
/bearin fuw/

O trugt thuy dinh

Hydrostatic bearing
/haidr ‘stzetik ‘bear

ny/

Hic dau

Oil pocket
’haﬂygg!‘/)fieulun.hopto.org
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1048

1049

1050

1051

1052

1053

1054

1055

1056

O lin (bac dan)
Antifriction bearing,

rollingelement bearing
/zntr'frik /n bederin
r®lin ‘elim3nt
‘begerir)/

Vong ngoai
Outer ring
[asariny/
Vong trong

Inner ring
/manny/

Vong cach
Separator, cage
/.separenal), kerds/
Phan td lan

Rolling element
LTI ‘elimant/
Ranh lan

Race
frels/

Bi ciu
Ball
ot/

Bilan
Roller
rrxslay

Bi tru, bi dia
Cylindrical roller, plain

roller, straight roller
/s'lindrrkl TR0, plem
rovla). strent rRIITY

1057
1058
1059
1060
1061

1062

1063

1064

1065

1066

Bi tru con

Taper roller

/,1€1p3 r 1Y/
Bihinh trong
Barrel-shaped roller
/,bzerl fewpt TVIAMMTY
Bitru xo0dn

Helical roller -.
Thelikl r3i)/

Bi kim

Needle roller, needle
/.nizdl Y19 , ni:dl/

O bi mét t:\ing
Single-row bearing
/51Nl r3v ‘beariry/

O bi 2 tang
Double-row antifriction

bearing

7dabl rxs @ntrfrik fn
‘begerin)/

O bi

Ball bearing

. b3l beann)/

O bi hinh vong
Annular ball bearing
/.2=njvla boil bearin)/
Miéng chin

Shield
1ids

O bi chan
Ball thrust bearing
/ol Brast bednry/

https://tieulun.hopto.org
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1067 O bi chin don 1076 Khe hé bin kinh
Single-direction ball Radial clearance
thrust bea ring /.rexd1dl 'klidrdns/

1068

1069

1970
1071
1072
1073

1074

1075

/,s1Ngl di'rek /n boil
Brast ‘bedriry/

O bi chian kép
Double-direction ball

thrust bearing

7dAbl di'rek fn boid Brast
‘beanry/

O bi tiép xiic goc
Angular-contact ball
bearing

/,2ngjula . kontzek boil
‘beaeriry/

Olan tru

Roller bearing

T3]3 bederry/

O Lan tru tron

Plain roller bearing
fplem .rta ‘bederiry/

O lan con nghiéng
Tapered roller bearing
/t€lpad .13 bearry/

O liin kim

Needle roller bearing
/.ni:dl ,rl9 beariny/
Olan tru ciu

Spherical roller bearing
/.sfertkl .rUl9 beartr)/

Ong Lt trugt

Adaprer sleeve
/3'dzeptd sliv/

1077 Dlechtruc ..
~ Axial play
/=ks13] plet/
1078 Su qua tai ddi vdi 6 lan
Preloading of the

antifriction bearing
foriidinavdr
.zotifrik /o ‘bederiry
Ong 16t ngin cach

Distance sleeve
Fdistans sliv/

1079

1080 Chudi cic d liin

Series of antifriction

bearing
/513117, Iv &nt1'frik fn

‘bearin/
Chuéi siéu nhe

1081

Super light sertes
/.sUp? laut 's1dri:z/

Chudi rit nhe
Extra light series
/,ekstrd laut "sIdrizz/
Chudi nhe

Light series

Aait <13riz/

Chudi trung hinh

Medium series
/. midi9m <19ri:z/

1082

1083

1084

Chuéi nang

1085

Heavy series
Lhevi 'sR\riz/

https://tieulun.hopto.org
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1086 Muiic tai trong cé sd
muic tai trong dong
lue
Basic load
rating,dynamic load
raing (C)

* Mbersik 13v0d rertin),
dar'neemtk 130d rextir)/
Mudc tai trong tinh
Static load rating (Co)
/,stetik 130d ‘rerry/
Tai trong hudng kinh

Radial load
frexdial 1xd/

1087

1088

1089 Tai trong hudng truc

Axial load
eks1al 1avd/

Tai trong hwdng kinh
tuong dudng

Equivalent radial load
/1kwivalant rerdial lavd
‘bearin)/

1090

He 5 quay

Rotation factor
fxrtelfn fektow)/

Hé s6 hudng kinh

Radial factor
/.rexdidl faektaw)

1091

1092

He s6 chan

Thrust factor
Rrast fektdqy

1093

Hé 56 an toan

Factor of safety
Ffektatav ‘serftt/

1094

1095

1096

1097

1098

1099

1100

Hé s6 nhiét do
Temperature factor
/tempritfd Yektam)y/
Tudi bén cia b kin
Rating life of a bearing
frerury larf av 3 beantr)/
Kiéu tai trong déi véi &
lan

Type of loading of
antifriction bearing
Aarp v Tudiny v
ntr'frik /o ‘bedrir)/

Tai trgng cuc bd

Local loading

£kl Tdin/

Tai trong theo chu vi
Circulation loading
/s3kjulerSn 1vdiry/
Tai trong dao dong

Oscillation loading
fosrlerS/n Tvdir)/

HE DAN
GUIDEWAYS

1101

1102

Huéng, dén hudng

Guideway, guide
fgaidwer | gaid/

Sy din hudng kiéu
trugt

Sliding guideways
/.slaxdin) ‘gardwerz/

https://tieulun.hopto.org
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1103'.
1104
1105
1106

1107

1108
1109
1110
1111

1112

Dén hudng kin

Closed guideways
Mxzd ‘gaydwerz/

Dén hudng mé
Open guideways
/,Xpan ‘gardwelz/
Dén hvéng phz:mg
Flat guideway

Azt ‘gardwer

Dén hudng chi v
V-guideway

Ni: ‘gardwey/

Dén hudng in khép
dudi én

Dovetail guideway
f.dzsvtell 'gaidwer/
Diin huéng tru
Cylindrical guideway
/s1'lindrikl ‘gaiwel/
Chét ham con

Taper gib
/.1€1p? ‘gib/

Vaong kep

Clamping strip
/klzempin) strip/

Dén hudng ¢ phia trén
Built-up guideway
/.biltap ‘gardwer/

Dén hudng vong

_ Circular guideway

1113

+53kjuld ‘gaudwer/

Dén hudng thiy tinh
Hydrostatic guideway
Mardray’stetik ‘gaidwer/

1114 O truot chéng ma sit
chuyén dong tinh
tinh
Linear-motion

antifriction bearings
L1013 ' m
2nt1fitk /n ‘bedrinz/

1115 Dén hudng dé cau

Ball-bearing guideways
/9l .bedrn) 'gardwelz/

1116 Dén hudng 6 truc
Roller-bearing

guideways
1113 beann) ‘gardwerz/

1117 Dinhuéng & tru tuyén
" tinh
Linear-motion roller

bearing
/,n1d ‘'ma3y o .rvla
‘beartr)/

1118 Ongl6té bi

Ball-bearing bushing
M1, beanr) by S/

LY HQP VA KHOP NOI
CLUTCHES AND
COUPLINGS

1119 Ly hop, khép néi truc
Clutch; shaft coupling
MAY, faft kaplir)/
https://tieulun.hopto.org
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121
1120 Sw nbi khdp, su ndi truc 1129 Mt nia khdp ndi
Coupling, shaft couplmg Half of the coupling
/'kAphrj/ /hof v B3 kapliry/
1121 Khdp néi ciing 1130 Cao su hinh sao
Rigid coupling Rubber spider
- /ndsid kaphry/ - 1,rAb? 'spaiday
1122 Khdp néi kiéu ong 1131 Khdp néi banh cao su
Sleeve coupling Rubber tyre coupling
/sliv kaphiry/ /. xAb? ta1d kaphny/
1123 Khép dng ché 1132 Khdp néi dém cao su
Split muff coupling Rubber annulus coupling
. /split maf ‘kaphry/ /. rAb3r ‘2njylds kaplir)/
1124 Khép bich 1133 Khdp néi ring
Flange coupling Gear coupling
Alznds kapliry/ /g19 kaphry/
1125 Khép mém, khdp dan 1134 Khdp néi truet, khép
hoi néi oldham
Flexible coupling Oldham coupling. slider
/fleksabl kaphiry/ coupling
1126 Khdp ding vit liéu dan /. %ldam 'kaplhin)
hai .sla1da ‘kaphir)/
Resilient-material 1135 Khdp ndi van ning
coupling Unversal jount,
A1'zihant m31Ir1al Hookea’s coupling
kaplir)/ -/ jumval somt hucks
1127 Khdp meém cht va ong - Taphny
Pin-and-bushing flexible Clutch
. N .
coupling 2 L. s
fpin 3 by fir) fleksab] © 1137 Ly hdp dan dong ngoai
“kapliry/ Externally actuated
1128 Khdp cao su hinh sao clutch
Rubber spider couplin Ak'stsmli ki veld
P upling Ay

11Ab3 ,spaidd kaplir)/

https://tieulun.hopto.org
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1138 Ly hop viu
Positive-contact clutch,

jaw clutch
/paztiv kontekt kiatf

d5os klay/
Viu

jaw

10/

Ly hop rang
Gear clutch
I'g1a kiay/

1139

1140

1141 Ly hgp dong ti sinh
Magnetic fluid clutch®
/mzeg'netik fluid klatf/
1142 Lyhgp masat

Friction clutch
[rik fn Klatf/

1143 Ly hgp dia

Disk clutch
rdisk klatf/

1144 Ly hgp dia don
Single-disk cluich
/,s1ngl disk KIAY/
1145 Ly hop nhiéu dia

Multiple-dick clutch
/-maltipl disk KIatf/

1146 Diamasat

Friction dick
Mrikfn disk/

1147

1148

1149

1150

1151

1152

1153

Ly hdp ma sat cﬁn_dﬁn
dong

Lever-actuated friction
clutch

flevd zktfverd frik/m
klatf/

Ly hgp ma st dén
dong bang khi nén
Air-actuated friction
clutch

rear zktverd frrk/n

" Klay/

Ly hgp ma sét dan
dong béing dau ép
Oil-actuated friction

clutch
ral ,zktfverd frik fn
KlAtf/

Ly hdp ma sit dién tif
Electromagnetic friction

clutch
/. lektravmaeg netrk
‘frik o klatf/

Ly hap con

Cone clutch
/&kn klatf/

Ly hop ty dén dong

Self-actuaed clutch
/.self ektfverd klatf/

Ly hgp an toan
Safety clutch, overload

release clutch
rseffu KA ovalasd

;s KIA
rxijt%ps:}%ieulun.hopto.org
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1154 Ly hop ciit khi qua tai
Overload shearing clutch
[ 3vald 'f19r1r)
KA/

1155 Chit cat

Shear pin
713 pin/

1156 Ly hop nha qua tii kiéu
bi ’
Ball-type overload-
release clutch
/b0 tatp 3valawd s
kiatf/

1157 Ly hop nha qua tai kiéu
viu
Jjaw-type overload-

release clutch
rdzotalp, ®vIlwd
1liss/

1158 Lyhgply tam

Centrifugal cluich
/sentr1 fjugal klay/

1159 Ly hgp chay tw do
Overrunning clutch
/. 3varAnIr) klatf/

1160 Thing (phanh)

Brake
/rerk/

1161 Thing kién khéi

Block brake
Mlok breik/

1162 Tréng thing

Brake drum
roretk dram/

1163

1164

1165

1166

Khdi thing
Brake block
forexk blok/

Thang dai
Band brake
fozend bretk/
Dai thiing
Brake band
/oreik baend/

Thf;ng con
Cone brake
/k3on breik/

LO X0 VA NHIEP
SPRINGS

1167

1168

1169

1170

1171

Loxo

Spring

fsprin)/

Lé xo x0iib d¢
Helical spring

/helikl sprin)/

Lo xo dan né tru
Cylindrical extension
spring

/s1indrkd 1k'sten/n
sprif)/

Vong xoén 16 xo
Spring coil, spring turn
fsprin) katd, Spr1N) t3:n/
Diu mée

Hook end

/hukend/
. https://tieulun.hopto.org
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1172

1173

1174

1175

1176

1177

1178

1179

1180

Pudng kinh trung binh
cua o xo

Mean spring diameter
/min sprin) darsmitdwy/
budng kinh day

Wire diameter

Avald dar'zemitdny/

Chisi 1o xo

Spring index

fsprin) in'deks/

b aimg 1o xo

Spring rate

/sprir) rex/

Lo xo nén kiéu try
Cvlindrical compression
spring

/<1 Tindrikl kam'pre /'n
~prir)/

Dau xoan lo xo
Squared end turn, close

end m
/.skweddnd ta:n  klauzd
end tan /

Lo xo cin
Conical spring
rkunikl sprir)/
Lo xo day tron

Spring of round wire
/spriry v rasnd wald)/

La xo ddy chit nhat
Spring of rectangular
wire

fpnin v rek'tzenguly
walan’ /

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

Lo xo belleville

Belleville spring
rbelvil spriry/

Chéng Id xo belleville

Set of Belleville springs
/.set Jv belvil spriry/

Lo xo ving

Ring spring

mr) spriry/

Ld xo xodn éc
Spiral spring
Fspairrl spriry/

Lo xo thanh xoin

Torsion bar spring
1o/ n ba: spriry/

Loxola

Leaf spring

Nid riry

Nhip nhiéu 1
Multiple-leaf spring
/maltipl lif sprir)/
Lo xo khéi

Block spring
Tblok spriny/

Rubber-block

compression
/rAb3.blok kam'prefn

sprir)/

Rubber-block torsion

spring
frAb3 biok 10:/ 1 sprir)/

https://tieulun.hopto.org
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CO CAU VA TRUYEN PONG

v

POWER TRANSMISSION AND MECHANISMS

KHAI NIEM CHUNG

GENERAL TERMS

1191 Sy truyén dong

Drive
fdraav/

1192 Sd dé dong

Kinematic diagra
gsem/

fini'maztik ‘daud,

1193 Truyén dong cong suat

Power transmissi
transmission

/pasd trenz'mi f 9/

1,

1194 Truyén déng mat cip

Single-stage tran
/sl stetds
trenz'mifn/

1195

Centre distance
[sentd 'distans/

1196 Truc dén dong

Driving shaft
/draviny faft/

1167 Trucbi dén

Driven shaft
frivn [aft/

Khoang cach tam

mission

1198

1199

1200

1201

1202

1203

1204

Ty sé toe dd
Velocity ratio, Speed

ratio
Nlosat rel/PU  spid
rer 13/

T s6 truyén ding

Transmission ratio
Arznz'mifn relf1RV/

Truyén dong nhiéu cip

Multi-stage transmisson
/. maltr stexds
trenz'mifn/

Truyén déng giam toc
Underdrive transmussion,

reducing transmission
/,Andadralv trenz'm1 fn
ri'djusir)/

Truyén dong tang toc
(Nerdrive transmission,

Stepup transmission
/. Rvadralv trenz'mi fn
.stepap/

Thay dii tic d6 theo
c.‘ip

Stepped speed vanation
/stept «pid veart'ey/n/

Hgp banh ring truyen
dong
Trunsmission geuarbox

R RSt Yhopto.org
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1205 Chuditic dé
Series of speeds
Fs19rizz Iv spidz/

1206 Khoang bién doi

Range of variation
frelnds av veari'er/n/

1207 Ty sé chung ctia chudi
tie do
Common ratio of the

series of speeds
Lkoman rel/ 13V av 69
's13riiz v spidz/

1208 Bién dai tdc dé va cap

Stepless speed variations
/steplis spi:d veerr'er/n/

TRUYEN DONG MA SAT
FRICTION GEARINGS

1209 Truyén dong ma sat
Friction gearing
Mfrikfn 'g1ariry/
1210
Spur friction gearing
f<p3: frik [n ‘grartry/
1211 Truyén ding ma sat
con
Cone friction gearing
/kn frik Sn ‘g1ariry/
1212 Truyén dong ma sit
mat
Frontal friction gearing
Lframl ‘trik/n giariny/

1213

1214

1215

1216

1217

1218

1219

1220

Trayén dong ma sat
tiép xuc ngoai
External-contact friction
gearing

Aik'stanl 'kontekt ik
‘granry/

Truyén dong ma sat
tiép xtic trong
Internal-contact friction
gearing _
An'tznl 'kontekt Yrik /o
‘g1arir)/

Banh ma sat, dia ma sat
Friction wheel, friction
disk

rfrik o wil disk/
Banh ma sat vanh
phang

Flat-faced-rim
frictionwhell

Azt ferst .rim Yrik f o
wil/

Vanh banh

Rim

/.rim/

Banh ma sat co ranh
Grooved friction wheel
fgruvd frik fn wil/

Su trugt

Slip

/ship/

Trutot twong déi

Reltivg:#lileulun.hopto.org
freldtyv slip/
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1221

1222

1223

1224

1225

Yéu tb kéo
Pull factor
fpul fz=ktary

Pic tinh kéo ca truyén
dong ma sat
Pull characteristic of a

friction gearing
fpUl keriktaristik v 9
‘fr1fn g1anr)/

Cum truyén dong ma

" sit téc d thay doi

Variable-speed friction
drive unit ,
/,vear1abl ,spid frikfn
dralv junit/

Cum truyén dong ma
sit phing toc do

thay doi

Frontal variable-speen
friction drive unit
/frantl ,vear1abl ‘spid
‘fr1fn draav junit/ '

Cum tmyén dong ma
sat con toc 4o thay
doi

Cone variable-speed

friction drive unit
ks .vedr1dbl ,spid
frik fn dratv junit/

1226 Cum truyén dong ma
sat toroit toc do
thay déi
Toroidal variable-speed
friction drive unit
/1A, vearrdbl , spi:d
frik/n draiv ‘junit/

1227 Cum truyén dong ma
sat kiéu dia the 4o
thay déi
Disk-type variable-speed
Jriction drive unit
/,disk taip ,vear1dbl
'spitd/

TRUYEN DONG DAI
BELT DRIVES

1228 Sv truyén dong dai

Belt drive
fbelt drarv/

1229 Truyén dong daihd

Open-belt drive
/. %0pan belt ‘drarv/

1230 Pai

Belt
/Melt/

1231 Mit truyén dong cia
dai

Driving side of belt
. R/ HgidvBehopto.org
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1232 Mat chung cia dai

Sluck side of belt
/slek ‘saud v belt/

1233 Rong roc, puli

Pulley
fpul/

1234 Truyén ding dai chéo

Crossed-belt drive
/,krost belt 'draiv/

1235 Truyén dong dai nifa

cheo

Quarter-turm belt drive
/,kotd tan ‘belt dratv/

1236 Truyen dong dai géc

Angular helt drive
1.2Ngjuld belt draav/

1237 Puli dén huéng trung

gian
Guiding idler pulley
/gardiny a1d)3 puly/

1238 Truyén dong dai ¢é bd

cang dai
Beltdrive with a

tensioner
/belt drarv wid 2
ten/nay/

1239 Puli cing dai trung gian

Tensioning idler pulley
Lten/niry aidla puli/

1240 Su cang dai

Belt tensioning
Melt ten fmny/

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

Géc tidp xiic

Arc of contact

/ak v 'kontekt/

Hé s6 kéo

Pudl factor

pul fektamy
Truyén dong dai dep

Flat-belt drive
Mzt belt draav/

Dai dep

Flat belt
Alet belt/

Ranh vanh khan
Crowned im
/krasnd tim/
Truyén dong dai-V

V-belt drive
Vi belt dratv/

bai V

Vee-belt
fvibelt/

Dai V boi

Multiple vee-belt
/.malupl ‘vibelt/

Truyén dong dai V vo
cp
V-belt variable-speed

drive unit
/vibelt ,vederiabl . spid
draiv junit/

bai co ring
Timing belt
ftaumin) belit/

https://tieulun.hopto.org
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1251

1252

1253

1254

1255

1256

1257

Dai tiét dién tron
Round belt
favnd belt/

Dai da

Leather belt
[ede belt/

Dai vai sgi

Woven fabric belt

L wXvn fzbrik belt/
Dai cao su

Rubber-impregnated belt
/.1Ab Tmpregnertd belt/

Péu néi dai

Belt joint

/bel d ot/

Mi ndi dén
Cemented joint
/sI'mentid d5oInt/
Méi néi méc
Laced joint

Netst d ot/

TRUYEN DONG XiCH
CHAIN TRANSMISSIONS

1258

1259

Truyén d@ng xich
Chain transmission
M e treenz'mifn/

Xich truyén dong
Power transmission
chain

fpaas9 troenz'mi1 fn tf e/

1260

1261

1262

1263

1264

1265

1266

1267

1268

1269

1270

Dia rang

Sprocket
/sprokit/

Xich kin

Roller chain

12 tfem/

M3 trong cua xich

Roller-link plate
1,113 1Nk plert/

M ngoai cua xich
Pin-link plate

fpin hink plert/
Chét xich

Pin

fpin/

Ong It chdt xich
Bushing

/uSIny/

Con lin

Chain roller
Afem Y12y

Budc xich

Pitch of chain
ot ov Yeun/
Xich mit phing
Bushing chain
/by 1) Yem/
Xich kép
Two-strand chain
M streend t e/

Xich nhiéu ddy
Multiple-strand chain

/. mAtpl streend tf eln/

https://tieulun.hopto.org
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1271 Xich Ewart TRUYEN DONG BANH
Ewart chain i
lewot t e/ RANG
1272 Mayxich TOOTHED GEARINGS
Rent plaie
/Ment plent/ .
1280 Truyén déng, banh
1273 Xich ém rang
Silent chamn Toothed gearing,
rsatlant Yem/ gearing, gedr train
Au®d grann . gRry .
1274 Tim git hudng g rem/
Plate retainer 1281 Bénh ring
fplert ri'temnar)/ . Toothed gear, gear
Aufd grnry/
1275 Xich thao dugc 1282 Binh ring nhé
Detachable chain Pinton
/dr'tzetf abl tf'em/ fpimidn/
L 1283 A
1276 chh chot mat phing Number of teeth
- Bushing-stud chain FoAmbIr Jv ti:6/
/Bufin stod Yem/ 1284 Truyén dong banh ring

1277 Xich kéo - thanh ring
Rack-and-pinon

Hoisting chain _
/horstiny Yem/ transmission
/.rek In 'piuian
. wanz'nu [/
1278 Xich mat dé nan, R
. . g 1285 Thanhrang
Huoisting coil chain . '
/ haistny kil Yem/ Gear rack. rack
r'g19 rek/
1279 Xich nang mz'i_t det 1286 Binh ring nho
 Flat-lmk hoisting chan Rack pumon

Mzt ink hatstir) Yem/ frek ‘pinian/

https://tieulun.hopto.org
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1287

1288

1289

1290

1291

1292

1293

1294

Truyén dong banh ring
tru '
Cylindrical gearing
/s1,lindrikl ‘granry/
Truyén déng bénh ring
con

Bevel gearing

Lbevl 'grann/

Goc gitta cac truc

Shaft angle
/[ aft "=ngl/

Truyén dong banh ring
xodn truc vudng géc
Crossed-axis helical
gearing

1.krost &ksis ,helikl
g/

Truyén dong banh ring
hypoit

Hypoid gearing
/haip3nd ‘grarir)/

Banh ring chu ding
hypoit

Hypoid geur
Tatpid g1a/

Banh ring bi dong
hypoit

Hypoid pinion
halpuid ‘pinidn/
Truyén dong banh vit -
truc vit

Wrom gearing

fwam grariry/

1295

1296

1297

1298

1299

Truyén déng banh ring
ngoai

External gearing
/ik'sta:nl ‘g13riry/

Truyén dong banh rang
trong

Internal gearing
Amtaanl ‘g13r1r)/

Truyén déng bénh ring -
hanh tinh

Epicyclic gear train
/epl.saiklik ‘gId trein/

Truc quay hanh tinh

Planet carrier
Lplzort keridwy

Banh ring dinh tinh

Sungear
IsAn gIdEY

1301

1302

“pleenit ‘pin1dun/

Truyén dong banh ring
vi sai

Differential gear train
/difd'renf] ‘gId trein/

Truyén dong banh ring
visai phin nhanh
Differential spur gear

train
/difd'renf] sp3: ‘g1
treln/

https://tieulun.hopto.org
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1303 Truyén déng banh ring

1304

1305
1306
1307
1308
1309
1310
1311

1312

<on vi sai

Differential hevel gear

tramn
/itd'ren f] bevl ‘gl
tréin/

Truyeén ding hinh ring

kiéu song

Wave gearing

Avery ‘gianry/

Banh ring mém deo

Flexible geur
Mlek«dbi giramy

Banh rang cung
Rigid gear
rmdsid grory
B tao song
Wave eenerator
ey 'dyenarenany/
Tao ranh
Toothing
fuiny/

Rang

Tooth

rue/

Khe hd ring
Tooth space
Al ‘spets/
binh ring

Fp suriace

Aip otied
Chan rang
Root surtace
Aut adie/

1313

1314

1315

1316

1317

1318

1319

1320

1321

1322

Mat ring tiep xuc
Tooth flunk

Au® flzenk/

Mat lugn

Fillet surface

£ At safre/

He thong than khai
Involute 1o0th svstem
Liovalut tu® istam/

Téam cua bude ring
Pitch pomni

rpitf poarnt/

Vong budc ring
Puch curcle

fort) skl

Vong cd sd
Buse circie
/bers skil/

bBuing kinh vong cd so
Base-circle diameter

Mbers ok daremitax s

Budc co ban
Buse pitch
foets pitf/

buéng tac dung

Line of uction
Nain v =k fn/

Géc ap e

Pressure ungle

Hitpsd F1slan.hopto.org
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1323

1324

1325

1326

1327

1328

1329

1330

1331

Chiéu dai dudng tiép
xic¢

Length of path in contact
/en® v pxd 1n
kontzekt/

Ty s tiép xic ¢é cong
thidc toan hoc

Transverse contact ratio
/trenzva:s kontekt

reyf1/

Vong dinh ring
Tip circle
Atp 'sakl/

Vong chén rang

Root circle

fruct 'sakl/

Phan dau rinh
Addendum part of tooth

/3'dendam pat Iv 1w/
Phan chan rinh
Dedendum part of tooth
/di'denddm pat dv tu8/
Bién dang rang

Tooth profile

Aud provfarl/

Mit hoat dong

Active flank

leektrv flenk/
Khe hd chu vi

Circumferential backlash
/53.kAmfd ren/f]
‘beklz [/

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

Vong cd s6

Basic rack

/. bessik rak/
Modul banh rang

Module
Mmodjul/

‘Géc bién dang

Profile angle

/_,pravfall ‘=Ngl/

Chiéu sau tiép xic
Depth of engagement

/. dep® av In'geldzmant/
Pudng budc rang
Pitch line

oy lamn/

Khe hé day chin ring

Bottom clearance
/. botam kl19rans/

Banh kinh géc lugn

Fillet radius
£f1l1t ‘re1dyds/

Hé théng bébh ring try
xoin

Circular-helical svstem
/,s3kjuld ,helikl “istam/
Banh rang tru
Cylindrical gear
fs1'lindrik! g1ag)/

Banh rang tru thaing
Spur gear

Isp3a:gray/

Banh riing xoin

Heigi getieulun.hopto.org
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1343

1344

1345

1346

1347

1348

1349

1350

1351

L. L €
Banh rang chg V
Herringhone gear
Lherinbaun ‘z13wy

Cic thanh phén cua
banh ring tru

Elements of a evlindrical
sedr

Felimants v 3 <«r’lindrikl
£130)/

Bé rong mat rang

Face width
Aels wid/

Bddc chia
Transverse circular pitch
Luzenzvas . <3kjula ‘pitf/

Modul chia

Transverse module
Ltrenzvas ‘modjul/

Hinh tru chia

Reference cylineder
/refarans sihindagy/

Duiing kinh chia

Reference diameter
/refarans darzemitary/

Vang chia

Reference curcle
f,refarans a3kl

Buing ring

-~ Tooth trace

ftud trels/

1352

1353

1354

1355

1356

1357

1358

1359

(:6¢ xoin trén vong try
chia
Helix ungle on the

reference cviinder
/heliks ‘zngl on 63
refarans ‘stindagry

Budc phap tuyén

Normal pitch
momi pryf/

Modul phap tuyén

Normal module
. no:ml ‘modjul/

Budc truc

Axal prich

ekl prf/

Ty s khang an khdp
Overlap rutio

1. valzep relf 130/
Huéng ctia duiing xoan
rang

Lead of tooth helix
Mid v tu® heliks/
Dudng kinh dinh

Tip diameter

Aip daremitd/

Pau rang

Adenddum

/3'dendam/

1360, Chan rang

1361

Dedendum
/di'dendm/

Cit chan rang
Tooth undercut

AR MUIUN. hopto.org
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1362

1363

1364

1365

1366

1367

1368

1369

Bién dang dau ring
Addendum modification

/3'denddmm
modt f1kerf/n/

Banh rang chuén
X-zero gear
feks"21Ir T g13aw)/

Banh rang chit X

X- gear
reksgiamy/

Di trugt déu ring
Addendum modification

shift
/3'dendam modif1'kel/n
Juv

Hé 56 bién dang dau
rang
Addendum modification

coeffient
/3'dendam modif1'kerfn
k't nt/

Chiéu dai tiép tuyén co
sd

Buse tungent length
Mels'tzendsant len®/
Kich thuéc qua chét

Distance over pins
£distans, UvI'pinz/

Chiéu dai rang theo
day cung
Tocth thickness along

chord
Au8Bknls 3o koid/

1370

1371

1372

1373

1374

1375

1376

1377

1378

1379

Chiéu cao day cung

Chordal height
ka:dl heit/

Chiéu day ring theo
dwdng tron qui chifu
Tooth thickness along

reference circle
Au®.O1knis
3.1onre forans'sakl/
Ring dang Barrel

Barrel- shaped tooth
/bzerl fept tud/

Rang dinh hdt lung

Tip relieved tooth
Arp rlizvd tw®/

Hét hing dinh ring
Tip relief

Arp iz f/

Banh ring con

Bevel gear

/bevl g1afg)/

Banh din

Crown wheel

Tkraon witl/

Banh rang ;‘fm tha:mg
Straight- tgoth bevel gear
fstrext .tuQ, BVI'gIawy

Rang th::mg

Mraight tooth
/streqt two/

Géc cin cua rang
Touth 1aper angle

HitBo§ AR . hopto.org



150 _CU.CAU VA TRUYEN DONG

1385 1386 1394
R
69 ¥
23|
X i k-1
8 66
1389 P \
Am
l392l 139t

https://tieulun.hopto.org



POWER TRANSMISSIONS AND MECHANISMS 151

1380

1381

1382

1383

1384

1385

1386

1387

1388

Banh rang con X0dn

Helical bevel gear
/Melikl bevl g1am)/

Rang con xoan
Helical bevel woth
/helikl.bevltus/

Gée xo0in
Spiral angle
Lspiarlengl/

Banh ring cn xoan ac

Spural bevel gear
1 sp1arl.bev!'graxy

Réng con xoan ¢ vong
cung
Circular are spira. hevel

cear tooth
Le3kivla
ak.sprarh.bevl'grdtug/

Cic thanh phan ciia
banh rang cin
Elements of a bevel gear

felhmants
3.bevi'gtary

Can dinh

Tip cone

/tip kaun/

Gac con dinh

Tip cone angle
/tip kun engl/
budng kinh ngoai

Owutside diameter
lasteaad dar'zemitdr)/

1389 Cin chan rang
Root cone
Aut kaon/

1390 Gic con chan ring
Root cone angle
Aut kawn'zngl/

1391 Phan con bi

Complementary.cone
/kompli'mentr; kaun/

1392 Budc con, con qui .
chiu
Reference cone, pitch

cone
frefarans kvn pitf/

1393 Gac budc
Pitch angle
piyf engl/

1394 Matda

Bearing fuce
be3ann fers/

1395 Chiéu ring mat dau
Width of juce
idB v fels/
1396 Ban kinh budc cin

Pitch cone radius
fo1tf kon rerdias/

1397 Khoang cinh lap

Mounting distance
masntir)'distIns/

1398 Truyc vit

Worm
fws:m/

https://tieulun.hopto.org
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1399

1400

1401

1402

1403

1404

1405

1406

Truc vit try

Cylindrical worm
/s1'hindkl wa:m/

Truc vit cau
Globodial worm
7glaobvdial wem/

Truc vit Acsimet

Archimedes worm
/., aki'mi:diz wa:m/

Truc vit than khai
trong

Involute worm
[ravalut wam/

Truc vit ren xoan

Thread- convolute worm
Pred konvalut wam/

Truc vit ren khong gian
xodn

Thread- space worm
Ared spels w3/

Mai tryc vit bang banh
mai xuyén
Worm grind by toroidal

wheel
fwsp graind bai ‘tordrdl
wil/

Mai truc vit bang banh
mai cén
Worm grind by cone

wheel
fvam graind bai kaun
wil/

1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

Céc thanh phén cda
truc vit

Elements of worm
[lelimants v wam/

Pinh truc
Tip cylinder
Mip'siiinda/

Dudng kinh tru dinh

Tip cylinder diameter
[silindd dar‘zemitd/

Tru chin

Root cylinder
frut “stlinda/

Budc tru

Pitch cylinder
fp1f'silinda/

Pudng kinh budc

Pitch diameter
fpitf dar'zmita/

Phin ren

Threaded length
/eredid len®/

Budc truc
Axial pitch
Fzks1al pitf/
Modul truc

Axial module
[zks19] 'modjul/

86 ren
Number of threads

nAitpsyy/ésddun.hopto.org
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1417

1418

Chiéu siu ren toan

phan
Whole depth of thread
/] dep® v Bred/

Profin ren & mit cit
ngang

Thread profile in normal
section

- Mred ‘pravfal in 'no:ml

1419

1420

1421

1422

‘sek /n/

Chiéu ddy ren & mdt cat
ngang’
Thickness of thread in

normal section
/91knis v Ored in 'no:ml
'sekfn/

Chiéu cao do

Measurement height
lmed 39mant hait/

Banh vit
Worm- wheel
Avam wil/

Mit phing giita cia
vong banh vit

-Medium plane of worm -

wheel rim
/ra1:d13m plein v ‘wam
wil rim/

1428 Duing kinh chuin

Throat diameter
rot dar'zmitd/

1424 Puing kinh ngoai cua
banh vit
Outside diameter of

worm- wheel rimy -
lastsaud dar'emitd av
‘wam wil rim/

1425 Khoang cich tam in
khdp
Centre distance in

cutting
[sentd ‘distons in katir)/

HOP GIAM TOC
SPEED REDUCERS

1426 Hop gidm toc

Speed reducer, reducer
fspl:d m'djuso.rn'djusd/

1427 Hop gidm toc mét cap

Single- stage reducer
Fs1n)gl steads r1'djus9d/

1428 Hap giam téc truc song
song

Parallel- shaft reducer
/'paeralel faft r'djusa/

https://tieulun.hopto.org
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1429 Hip giam téc truc
vudng goc

Right- angle reducer
fran ‘=gl r'djusd/

1430 Hap giam tic hai
cip )
Two- stage reducer
Austerds 11'djusa/

1431 Hép gidm téc hai
~ cap vudng géc ,
Two- stage right- angle

reducer
Au sterds ra1 ‘zngl
n'djusa/

1432 Hop giam tc banh vit-
truc vit ’

Worm- gear reducer
T Avem gra r'djusd/

1433 Hap giam toc truc vit
hai cép
Two- stage worm reducer
Auw sterds waim rm'djusd/

1434 Hop giam téc epixilic
Epicyclic- gear- train

reducer
/.ept'saikitk gid tremn
nn'djusd/

1435 Hop giam téc kidu séng

Wave- type reducer
Averv taxp rr'djusd/

1436 Hip gidm tic dong co
Gearmotor
/E19' Mt/

NGUYEN LY MAY

MECHANISMS

1437 Cociun

Mechanism
[mekanizam/

1438 Cd chu khong gian

Spatial mechanism
_Isperf1 ‘mekInizam/

1439 Co cu phang

Planar mechanism
/plemn?d 'mekInizAdm/

1440 Khau
Link
Ank/

1441 Khéu din djng
“Tnput link, driving link
froput Link. 'draivir)
unk/

https://tieulun.hopto.org
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1442

1443

1444

1445

Khau bi dong
Output link, driven link

. fastpUt Nk, ‘driva iNk/

Cap dong hoc
Kinematic pair
Lkimi'metik ped/

Khdp quay ban lé
Turning pair, hinge

ftamir) ped hinds/

Khdp trugt

- Rectilinear sliding pair

1446

Lrektilintd ‘slaudir) ped/

Khép cau
Spheric pair

. /lsfertk ped/

1447

1448

Co ciu ndi khép
Articulated machanism

* fatikjulemd

‘mekIn1zdm/

Cé cdu tay quay-
Thanh trugt
Crank- and- rocker

* mechanism

Arxnk 3n rokd

. ‘'mekanizm/

1449

.Tay quay

Crank
fkrenk/

1450

Thanh truyén
Connecting rod

- /kJ'nektiry rod/

1451

1452

1453

Thanh trugt

Rocker
frokaw)/

Co ciu tay quay - trugt

“Slider- crank mechanism

/sla1dd krenk
‘mekonizm/ -

Khung, khdi trugt
Ram slider, slide block
frem slaxddn), siaxd

" blok/

1454

1455

1456

14587

Co cin Culit |
Slotted- link mechanism,
linkage with moving slide
fstohd ink ‘'mekdnizm,
hnykids wid ‘muvir)
slaxd/

Duéng ranh

Slotted link
/'slotid ink/

Khéi trugt
Slide block -
/staxd blok/

Putiing trugt riinh

Sliding slotted link
/.slaxdir) slotid BN/

https://tieulun.hopto.org
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1458

Duting ranh quay

Rotating slotted link
Avterar) stotrd igk/

1459 Pudng rinh dao dong

1460

1461

1462

1463

Oscillating slotted link
[osilertin) ‘stottd ink/

Co ciu Cam

Cam machanism
/ksem ‘mekdnizm/

Cam
Cam

Banh bj dén

Follower
rfolldvd /-

Gam regt
Sliding'cam. ..

 Pslandiry keen/

1464

1465

Cam phing léch tim

Radial cam, plate cam
rremrél” kam , plen/:

Camtréng,Cam ty
- Drum cam ¢ylinder cam

1466 Cocn Geneva

- Genéva mechanism

L /dst'ivY ‘mekdnizm/

“fdrAm kaegi [ ‘sitinda/ -,

1467
1468

1469

1470

1471

1472

Banh Geneva

Geneva wheel
/dg1'niva widl /

Banh ring con céc
Ratcher gearing
Fretf1t'granny/

Banh céc
Ratchet wheel
eyt wi:l/

Chét céc
Pawl, detent
fpol, ditent/

Bénh céc mot chitu
One-way ratchet gearing

AvAn wel ‘retfit wicl/

Bénh céc hai-chitu

Two- way ratchet

1473

1474

gearing v
M wer reetf1t ‘g1anry/

Tai .
Carrier
rkzrony

56 46 vecto toc 4 ;
Velocity vector diagram - -

ATTosIt vektd
‘dazogrem)

https://tieulun.hopto.org =
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1475 Sd dd vectd gia tic
Acceleration vector

diagram
/akseld.re1fn .vektd
‘dagagraem/

1476 Dong luc

Motive force
/. myuv Tos/

1477 Luccan

Resistance force
f'zistdns fois/

1478 Bién déi tc dd
Velocity fluctuation
.« Mlosots flaktfv'elfn/

1479 Banh da

Flywheel
Mlarwi:i/

TRUYEN DONG
BANG DONG LUU
PONG

FLUID POWER DRIVES

1480 Truyén ding thuy luc

" Hydraulic power drive
/Aardrolik ‘pasd draav/

1481

1482

Truyén déng khi nén

Pneumaiic power drive
Mjw'matk pasd frarv/

Truyén dong thuy tinh

Hydrostatic power drive
Lhaidrovustzetik ‘pasd

- drav/

1483

1484

1485

1486

1488

httes ¥bklulam/hopto.org

Truyén dong thuy dong
lue

Hydrodynamic power

drive

/hardravdarnzmik

‘pasd draav/

May bom kiéu piston
Positive-displacement
pump

/pazitv dis'plelsmant
pamp/

May bom kiéu cinh
quat

Impeller-type pump
/Aim'peld talp pAmp/

B6 déin dong thuy hic

Hydraulic actuator
/Mardrolik'zktf veetan)/

Duéng thuy lve
Hydraulic line, line
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1489

1490

1491

1492

Dudng nap
Intake line .
finterk lain/

Pudng dp lirc

Perssure line
Ipre 3 lan/

Pudng hdi chuyén
Return line
Ar'tsn lain/

Duing xa

~ Drain line

1493

1494

1495

/drein lain/

May bom -

- Pump

Jpamp/

Dﬁng l#gng bom

Pump capacity
/pAmp ka'pesats/

Ding cd thuj Ie
- Hydraulic motor

L hardohk'maa/

1496

Baom véi khoan
dichchuyén khong déi
Constant-displacement
pump

_ /'koustant dis'pletsmant

pAmp/

1497

1498

Ding co thuy lec téc do
khong d(‘;j
Constant-speed

hydraulic motor
[konstant spid
har'drolik'muUtaxy/

Déng cd thuj lyc bién
déi khoang dich chuyén
Variable-displacement

- pump

1499

/,ve3rdbl dis’plersmInt
pAmp/

Ding cd thuy luc toe dd
bién ddi
Variable-speed hydraulic

motor
/,vedar1dbl spid

. hardrolk'mavtay/

- 1500

1501

1502

ﬁ@ng ¢¢ bom
Pump- motor
/pPAMP MmUY/

Miy nén khong khi

" Air compressor-
_feakam'presay/

Déng co khi nén
Preumatic motor

. hifpei#tienborafiopto.org
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1503 Bom chéan khing 1510 Dong co kiéu truc vit

. Vacuunm pump Screw motor
fvzkjuom pamp/ /sku: ‘maotd/
1511 Bom canh quat
1504 Quat Vane pump
Fan el pamp/
fAzn/
1512 Diong co ki¢u cénh quat
1505 Bom banh ring Vane motor
- Gear pump Nemn ‘mvtd/
/gte pAmp/
’ , 1513 Bom pittong truc
1506 Dong co thuy luc kieu Axialapiston pump
banh rang /,=ks13l'pistn pAmp/
Gear-type hydraulic
motor 1514 Ding cd pittdng truc
/.g13 talp har'droiik " Axial-piston motor
‘mIITY ’ . ],_ /. =ks13l'pistn ‘'m3Vtd/
. oL sa
1507 Bomkhuongtuyén A4 1515 Bom pittong kinh
quay Ve Radial-piston pump
Rotary abutment pump / reidial ‘pistn pAamp/
L 10t3r1 IbAtmInt
pAmp/ 1516 Dijng cd pittong kinh
, Radial-piston motor
1508 Ding cd khueng tuyén /'re1d1al ‘pistn 'mVta/
quay . .
Rotary abutment motor 1517 Xylanh thuy lic
£ TR IbAtIMIN Hydraulic cylinder
'ty Mardroidrk ‘silind3g)/
1509 Bom kiéu truc vit 1518 Xy lanh khi nén
Screw pump Pneumatic cylinder
/skru: pamp/ Mmjw'metik ‘silind3y/

https://tieulun.hopto.org
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1519

1520

1521

Pit-téng
Piston
/'pistdn/

Can pit-tong
Piston rod
/ ‘pistan rod/

Xy lanh tac dong don
Single-acting cylinder

/.s1ngl .&kur) ‘sthindd(x)/

1522

1523

1524

" 1525

Xy lanh tac dong kép
Double-acting cylinder

. /.dabLakun) 'stiindairy/

Pau cudi cua xylanh

Head end of cylinder
/hed end v 'silindar)/

Piu can ctia xylanh
Rod end of cylinder

/rod end v silindd/

Xylanh can diy
Plunger cylinder

- fplands? ‘silinda(r)/

1526

Xylanh tac d9ng xa

Telescoping cylinder
Mteliskupin stinddy

1527

1528

1529

1530

1531

1532

B4 kich thich kicu
mang

Diaphragm actuator

/fdardfreem =kt vdertr)/

Dang co thuy luc quay
han ché
Limited rotary hydraulic

motor
Mimitid T
-har'drodlik ‘maotax)y/

Pang co thuy hvic kiéu
canh quat quay han ché
Vane-type limited rotary

hydraulic motor
/veln talp imited TVt
hardrolik'mavte(ry

Dong cd quay han ché
kiéu pittdng
Piston-type limited rotary

motor
/.pistn talp, hmitid
Belic il kil

B thay doi ap suit
thuy Iye

Hydraulic transformer
Mardrolik
‘rensfomar)y/

Van kiém soat thuj e
Hydraulic control valve

h@%ﬁﬁl&hmﬁ’épto.org



CO CAU VA TRUYEN PONG

170
1533 1539
]
PR INEN
y SSAES 1540
4. @ —
1535 —O—
1541
1537
1544
1538
1547

VDDE 1
HUROE
ANARNINNNN.

DA

&
{0

1 H
https://tieulun.hopto.org



POWER TRANSMISSIONS AND MECHANISMS 171

1533

1534

1535

1536

1537

Van trugt

Spool valve, slide valve
/spud vaelv, slard vaelv/

Van quay

Rotary valve
frtan velv/

Van kin
Seat valve
/it vaelv/

Van kiém sodt 4p suat

Pressure control valve
fpre fokan'rwl vaelv/

Van an toan

. Reliefvalve

1538

1539

1540

1541

mrlif vaelv/

Van bao hiém
Sufety valve
rserfts vaelv/

Van giam ap
Pressure reducing valve

fprefa ridjusin velv/

Van déng, van kiém tra

Check valve
ek velv/

()ng phim

* Throttle
. [8rotlry/

1542

1543

1544

1545

1546

1547

1548

Duing phun

Throttling
/rotll/

L& phim
Orifice
lonfis/

Van phin phéi

Distribution valve
Aistrrbju S/ n vaelv/

Van phan phi thiy lue
Hydraulic distribution

valve
/Mardrodik distri'bju/n
vaelv/

Van phan phéi khi nén
Preumatic distribution

valve
Mmju'maetk distribjw/n
vaelv/

Binh trif thay lvc

Hydraulic accumulator
Mardroilik

kjumjulendar)/

Binh trit thuy hic theo
trong ludng
Weighted hydraulic

dccumulator
/wertid har'droidik
d'kjirmjvlenawyy

https://tieulun.hopto.org



172 ' CO CAU VA TRUYEN PONG

1550

1551

15652

nyAYZ

1553 1554
< 3K
N

q——— o — ——
R e anm

1555 1556

1557 1558 1559

a2

%

iz

1560 1561 /
1563
|564’ \946
‘ i !|55|
T NN |
; @ |

https://tieulun.hopto.org



POWER TRANSMISSIONS AND MECHANISMS 173 |

1549 Binh trit thuy hrc bing

1561

1552

luclo xo
Spring-loaded hydraulic

accumulator
/,sprir) 13did har'drodtk
e'kjumjvlena/

Ong

Pipe

fpaxp/

Néi ghép éng
Pipe fitting

. fpasptiify/

1553

1554

1555

1556

6ng néi
Pipe coupling
fpaapEaphiny/

6ng khuyu
Elbow

lelby/

6ng T

Tee

A/

N (“;ng chii thap
Cross
/kros/

1557

1558

1660

1561

1562

1563

1564

1565

Niit dng chinh
Male pipe plug
/el parp plag/

Nip, chup
Bonnet
kros wvéb , sedl/

Dai ¢ néi
Shoulder nipple
£ 21d3 ‘nrpl/

Dai dc xiét néi
Collar nut
kol nat/

6ng I6t ¢ ren
Threaded bushing
/8redid bufiry/

Néi lién két

Union joint
ffunrdn dzonnt/
Dai ¢ néi lien két

Union nipple
fjuman'nipl/

Doan 6ng mem
Hose
hxyz/ .

https://tieulun.hopto.org
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SU BOI TRON

LUBRICATION

1566 Su béi tran
Lubrication
Aubrrkerfn/

1567 Su boi tron bang tay

Manual lubrication
/.mznjual lubri'ker/n/

1568 Bom dau kiéu bi
 Ball oiler
oo’ oLl

1569 Ciibom dau

Oil gun
" ral gan/

1570 Binh chita dau

Oil can
o kaen/

1571 Béi tron kiéu nho giot
Drip-feed lubrication
/drp, fi:d lwbrr'kein fn/

1572 Bom dau nhé giot van
kim
"Needle-vave drip-feed

oiler
/ni:d] velv drip fid
)/

1573

1574

1575

1576

1577

1578

1579

Su bdi tron bang tim
(bac)

Wick lubrication

ik lwbri'kerSn/

Bom déu bi'mg soi bic

Wick-feed oiler
Avik fi:d ‘oloxy

Béc (tim)
Wick
wik/

Su béi tron véi thing
chida

Bath lubrication

Ha lubrrker/n/

Thiing dau

Oil bath
ol bo®/

S bi tren bang ving
toe

Splash lubrication
/splzf lwbr'kerfn/

Vong dé viing tde

Splash ring
/splae S )/

https://tieulun.hopto.org
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1580 Sy bai tron tuan hoan

1581

1582

1583

1584

1585

1586

cudng bitc

Forced circulation
lubrication

Aost sakjuler/n
Iwbrr'ker/n/

Thiét bi bom déu béi
tron

Lubrication pump
Nubri’kel/n pamp/

Bo loc ddu

Oil strainer
11 ‘stretn Wy

Bo phan ph(';i dau
Oil distributor
foAl'drstribjustatry

(l)ng dan dau

Oiling pipe
ralin) paip/

Piém bdi tron
Lubrication point
Muzbriker/n point/

Diéu chinh cung cip
dau

Oil feed adjustment
/al fi:d 3'dzAstmant/

1587 Su béi tron ki¢u phun

sudng

Splash lubrication
/splef la:brrker [ /

1588 B{ phun susng

Oil atomizer
/A ‘tomaizd(ry

1589 Suong mi dau

Oil mist
/o4 mist/

1590 Chit béi tron

Lubrication
MNubrikant/

1591 Diu boi tron

ol
fol

1592 Cip dé dau béi tron

il grade
sail grexd/

1593 Dau nhét cong nghiép

Industrial oil
An'dastrian) o/

1594 Chat phu gia cho dau

boi tron
Oil addtive
fatl ‘weditrv/

https://tieulun.hopto.org
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1603 ' 1609

1610

7 f////\\\ ';'/
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s it

1605

1605 ¥

DN

1611

1607
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1595
1596
1597
1598

1599

M@ béi tron

Grease
fgrizs/

Chit lam dic
Thickener
/erknd)/

M@ xa béng canxi
Lime- soap grease
Aaim s3p grics/

Ma xa bong natri
Sodium- soap grease

sd1dm sUp grizs/

Chi 56 thim (tham

. nhip)

1600

1601

1602

1603

Penetration number
fpenirerf namb3r)/

Lam kin, bit kin
Sealing, seal
fsilin . sicl/

Nut dy kin
Seal

Bit kin khong tiép xic

Non- contact seal
/monkontekt si:l/

Bit kin kiéu rinh
Groove seal

- fgruv sil/

1604

1605

1606

1607

1608

1609

1610

1611

https://tieulun.hopto.org

Bit kin kiéu duing
phic tap

Laby - rinth seal
Meibarind , sil/

Vong chan md

Grease- retaining ring
/grizs ri'telnir) riry/

Bit kin kiéu tiép xiic
Contact seal
[kontekt sil/

Bit kin bing phét
Felt seal
felt si:l/

Lam kin kiéu miéng cit
Lip- type seal
/bip taap ‘si:l/

Lip chat biing bich
Flange packing
Memnds ‘pxkin)/

Niit chan nén
Press- fit seal
/.pres fit 'sil/

Nt chdn ting bén
Reinforced lip- type seal
/xicinfosst . lip tarp ‘sil/
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1612 1621
A

1623 m
1613 s X o
: 1613

1614 1625 ]
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1612 Vong che
Split ring
fsplit riry/

1613 Démlot

Gasket
lgzskit/

THIET BI KIEM TRA
CONTROL DEVICES

1614 Bang dicu khién
Control panel
/&n'trd ‘penl/

1615 Nitnhin

Push button
huf bawm/

1616 Can gat diéu khién

Handle
Thaxndl/

1617 Tay quay

Handwheel
[haendwil/

1618 Mitss (dnghs)
Dial
. - fdanV

1619 Kim chi
' * Index
hAn'deks/

1620 Nat xoay

1621

1622

1623

1624

1625

1626

Knob
fob/

Tay quay

Crank handle
fkrznk ‘hzendl/

Ban dap

Treadle
[tredl/

Sy 4n khép, mémdy
Engagement: switching

on
fin'gerdsmant; ‘switfin)
on/

An khép; cho méy chay

Engage; switch on
An'gerds;'switfon/

St nha khip, nging
may
Disengagement;

switching out
/disin'geidsmant
switf et/

Nha khdp, tit may
Disengage; switch off

iR ERB MY P pto.org
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1627

1635

e
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1627 Su sang s, su ddi tbe

do
Shifting

. rfitury

1628
1629

1630

1631

1632

Sang s0, déi toc d6

Shift
1fft/

S khéi dong

Start
/stat/

Khdi dong
Start

Su dimg
Stop
/stop/

Diing may
Stop

1633
1634
1635
1636
1637

1638

S thing
Braking
/betkiry/

Thing lai

Brake
forerk/

Sy déi chieu
Reversing
hr'vasin/

Doi chieu
Reverse
A1'vas/

Su diéu chinh

Adjustment
/3'dpAstmant/

Di¢u chinh
Ajust
/3'dsast/
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J TO CHUC VA QUAN TRI CONG NGHIEP
INDUSTRIAL ORGANIZATION & MANAGEMENT

KHAI NIEM CHUNG 1645 Xinghiép
: Enterprise
GENERAL TERMS fentapratz/

1646 Xudng, nha may

Factory , plant
/fakar plent/

1639 Sv san suit
Production
fpra'dakfn/

1647 Ning suit

)
1640 Cong viéc, lao dong ; :;tf;u;v
Luabour: work
Mebam) wak/ 1648 Sin Wiang hing hos
Commodily output

1641 San pham A3mvdll ‘atpUY/

Product
Tprodakt/ 1649 Téng ning suat
1642 Cing cu san suat Z:?f‘::z:j
" Meuns of production
/.mimz v pra‘dak fn/
1643 Cong nghidp TO CHUC SAN SUAT
Industry INDUSTRIAL
findasn/ ORGANIZATION

1644 Cong nghiép san suit .
1650 To chic cong nghiép

hang hoa induestrial T
. ndustrial orgamization
wr o v
Prm'hlqg gnoﬁi idustry Andastral
fpra‘djusa gudz o:ganar'zer/n/

‘IndAstri/
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1651

1652

1653

1654
1655
- 1656

1657

1658

Cé cau to chic
Organization structure
foganar'zey/n
‘straktfawy

Bo
Ministry
Tministrr/

Cuc, vu

Ministerial departmeni
/ ‘ministiaridl
dr'patmant/

Hiép héi san suat
Production association
fpra'dak S n 3'swsier fn/

Gigm déc xi nghiép
Director of the plant
/di'rektar av 62 plent/

Ky s trudng

Chief engineer
Mfif endyi'niary/

Phong kinh té- ké
hoach
Planing and economics

department
/plzenir) 3n i:kd'nomiks
di’patmant/

Phong ké toan
Accounts department

© /kasnts di'patmInt/

1659

1660

1661

1662

1663

Phong lao dong tién
lwdng
Labour and wage

department
/lerbar an ‘weids
di'potmant/

Phong nhan su va dao
tao
Personnel and training

aepartment
/p3:s9'nel In ‘tremin
dr'patmant/

Phong kiém tra chat
ludng
Technical inspection

department
/,teknikl in'spek fn
di'patmant/

Phong xay dung xi
nghiép
Plant construction

department
fplzent kan'strak/n
di'patmant/

Phong thiét ké
Design departmeni

Het G /3R Mopto.org
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1664 Phong cong nghé 1669 Phong hanh chinh
Process planning Household office
department /. hasshld “ofls/
Iprvses ‘pleain
di'patmut/
1670 Phong vin tai
‘ . Transportation -
1665 l"h?ng kiém tra san department
* suat Arznzpotel/n
Production control drpatmant/
department
fpra‘dak/n kan'travl . ny
dr'patmant/ 1671 Phong ddi song
Housing-and-hostel
' department
1666 Phongky thuat va bao hassiry an hostl
tri dr'patmant/
Plant engineering and ,
. ' 1672 Phan xuong
maintenance department
/fplent ends1'n1dr) In Workshop, shop
‘meIntandns dI'patmInt/ rwak[op/
1667 .Phong cung ing vt tu 1673 Phax xwdng chinh
Materials procurement Main workshop,
and supply department production shop
© /manardlz /meln w3k fop
pra‘’kjuamant an s3'plai pra‘dak/n fop/
di'patmant/
1674 Phan xudng hoan tat
1668 Phong tai chinh va mai Blank preparation shop
vy Molenk preparelfn fop/
" Finance-and-sales o .
department 1675 Phin xudng dic
[fainzns In sellz Foundry
dr'patmant/ [fasmdrt/
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1676 Phan xudng gia cong
ap lyc
Forge shop
" fods fop/

1677 Phan xuéng co khi

Machine shop
/md'[in. fop/

1678 Phan xuing lap rép

Assemly shop
/d'sembli fop/

1679 Phan xudng phu trg

Auxiliary shop -
fog'zilian fop/

1680 Phan xudng dung cu

Toolroom
ftwlrum/

1681 Phan xudng mau
FPatiern shop
Fpztn fop/

1682 Phén xudng sia chita

Repair shop
K1'pea fop/

1683 Nhakho

Storeroom
/storwm/

1684

1685

1686

1687 -

1688

1689

1690

1691

1692

Nhan vién
Personnel
/p3:sd'ne

v

Nhan cong
Employee
lemplon i/

Cong nhan

Worker
Iwakafry

Té san suat (doi)
Team
Ai:m/

Déi ngii k§ su
Engineering staff worker
/end31'n19m1r) staf’
wakar)y

Ky su
Engineer
Jends1'n1dfry/

Ky thuat vién
Technician
Aek'n1fn/

K su thiét ké

Design engineer -
/di'zaln endsi'n1d(ry/

K§ su cong nghe
Process engineer
Mitpsysteeddumamppto.org
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Trudng phong

Chief of department
A1t av di'potmant/

Quan déc phan xuéng
Shop superintendant

+ /fop, suparin'tendant/

1695

1696

1697

1698

Té trudng, doc cong

Foreman
ffoman/

Nhan vién vin phong
Office worker. clerical

worker
lofis 'wakd klertkl/

Ca, kip
Shift
/il

Mit bing phan xuéng
Workshop luyout

rwik fop letast/

1699

1700

Gian, khoang

Bay
et/

Cong doan

Workshop section
Irwak fop 'sek S n/

1701

1702

1703

1704

1705

1706

1707

Hanbh trinh
Pass
fpais/

Vi tri lam vige
Working place
fwakin) pleis/

Tién tra cong
Payment for work
/petmdnt 3 wak/

Hé th(‘;ng tién Iviong
theo ngay cong
Day-work payment

system
/der wak ‘petmant
‘sistam/

Hé théng tién luang
theo san pham
Piece-work payment

system
/plswak ‘permant
'S1stm/

Tién cong
Wage
verds/

Tién ludng

Sulary
[szlart/
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1708 Chi sb Iwdng cd ban
Standurd base-rate

structure
/.stzndad bels,rert
strakt/amy/

1709 Muc liong

Wage class
elds clos/

1710 Luang theo gic

Base hourly rate
/Mels , xydlrrert/

1711 Dinh muc thai gian

Sandard piece time
/,stzendad piis'taum/

1712 Thii gian-San phim
. Time per prece
- hamm p3 pis/

1713 Thdi gian hoan tat

Setup time
/setap taum/

1714 Thdi gian gia cong

Base cvele time
/el <arkl tarm/

1715

1716
1717

1718

1719

1720

Thai gian san xuit truc
tiép
Computed muchine time

direct manufacture time
/kan, pjutid ma'[im
taum : direkt
mzenjufaekt/a taim/

Thai gian phu
Auxiliary time
/oig'z111dr1tatm/

Thdi gian bd sung

Additional time
/3'd1 [ anl taum/

Théi gian phuc vy may
Time for machine
servicing

Aaim £3 m3'fin
's3vIsIn/

Thai gian nghi va nhu
cau cd nhan
Time for rest and

personal needs
Aaum 3 rest In ,pa:sInl
"ni:dz/

Nang suat san suit dinh
mufc
Standard production rate

/.stendad pra‘dak fn
ren/

https://tieulun.hopto.org
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Gid thanh san phim
Piece-rate price

" fpi:s ren prats/

1722

1723

1724

Tiéu thy cdng kao ding

Labour-consumption
/,lerb3 kan'samp fn/

Tién thudng
Bonus
foXnds/

Nang suat lao dong
Labour productivity

" /leba pradak'tivatr/

1725

Chit lugng san phim
Product qualitv

" fprodakt kwoldtr/

1726

1727

1728

Kiém tra chit higng san
phém
Product quality

inspection
/. prodakt, kwolatr
ta'spekfn/

Kiém tra toan phan
Complete inspection
/kam,plit In'spek fn/

Kiém tra theo mau

Sampling inspection
/sempliry 1n'spek fn/

1729

1730

1731

1732

1733

1734

Kiém tra trong day
chuyén san sut

Incoming inspection
/.1nkAmir) 1n'spek fn/

Nghiém thu
Acception inspection
/3k'sepfn n'spek fn/

Thit nghiém san phim
Product tests
/'prodakt tests/

Thit nghiém thue té

Performance tests
pIfomans tests/

Thd nghi¢m pha hay
méu

Destructive tests
/dr'straktiv tests/

Thit nghiém khong phi
hily mau

- Nondestructive tests

1735

1736

/oondi'straktiv tests/

D tin ciy thi nghiém
Reliability tesis
lardbilatr tests/

Do tin ciy
Reliability
https://tieulun.hopto.org
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1737 bi an toan

Fuilsafety
Kell'serftr/

1738 Tuéi bén san phim

Durability
~ /djvarabilat/

1739 Huhong
Failure
- rfetjamy

1740 Hu hong tam thoi

Temporary failure
/temparari ferlja/

1741 Hu hong ning

Critical failure
/. kritik] fetljar)/

1742 Thdi han sit dung
Service life
[e3vis laif/

1743 Sic xuit khéng phé
pham, hé s6 tin cay
Probability of no-failure,

" reliability factor, survival

rate

/proba’bilat Iv n
‘ferlja@m rilasdbilatt
fxektd sa:'vaivl rett/

1744 Phé phim
Reject
fr'dsekt/

1745 Diu chit wgng

Quality mark
Tkwolatt ma:k/

QUI TRINH SAN XUAT
PRODUCTION PROCESS

1746 Kiéu san xuit
Type of production
/.taap av pra‘dak/n/

1747 San xuit don chiéc

Job-lot production
/. dsob lot pra‘dakfn/

1748 San xuit hang loat
Serial production
/5131131 pra‘dak fn/

1749 1a

Lot
Not/

1750 San xuét dai tra
Mass production
/mzes pra‘dak S/

1751 Chuky hoan tit

Output cycle time
/ atput 'saukl tamm/
https://tieulun.hopto.org
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1753

1753
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1752

1753

1754

Ty suét hoan tit
Output rate
/RtpUt rent/

Quy trinh cong nghé

Manufacturing process
/maenjUfakl arin
‘provses/

Nguyén cong

Manufacturing operation
/mznhv'fektfarin

" opaver/n/

1755

1756

1757

1758

Lé san xuat

Operation hatch
fopatrer/n batf/

Ran thanh pham
Blank
Polzenk/ -

Budc gia cong

Manufacturing step
fmznjufektfann) step/

Chudi gia cong
Manufacturing pass

/manjvfeky arin pas/

1759

Thiét bi gia cong
Manufacturing

equipment
fmznjufzkt/orn
1'’kwipmdnt/

1760

1761

1762

1763

1764

1765

1766

1767

Gia cong cat got

Tooling
Auliry/

Dung cu gia cong

Tool
Aul/

Galp
Setting-up
lsetin) Ap/

Chi phi san xuit
Production cost
fpra‘dak S kost/

Gia vat tu
Cost of material
/. kost v m't1ardl/

Gia ning lvgng dién

Cost of electric power
/.kost 9v 1'lektrik
‘Pasdy/

Gid nhén cing
Cost of labour
/. kost Iv letbary/

Bao hiem xa hji
Social insurance

"5t/ FERHun.hopto.org
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1790
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1796
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1768

Sia chifa bao tri

. Machine repairs and

1769

1770

1771

maintenance
/ma'fin ri'pesez In
‘'memtaInIns/

Khau hao may

Machine depreciation
fm3 i dipri:/1'elfn/

Chi phi phu trgi
Overhead expense(s)
/,vahjed 1k'spen(s)/

Gia ca .
Price

- fprais/

1772

1773

1774

1775

Lgi nhuén

Profit
Iprofit/

Kha ning thué mudn
Rentability

frentdb1ldt/

Dich vu

Service
[s3:vis/

Sita chita ; bao tri
Repair : maintenance
f1'pe3)) 'meIntdndns/

1776

i

1778

1779

Bao tri don dau
Preventive maintenance

fpri'ventiv 'memntan3n
s/

Stta chifa nhé (tiéu tu)

Minor repair
/. maund ri'peary/

Stta chifa trung (trung )
tu

Medium repair
/,mi:d1dm r1'pea)/

Dai tu

Overhaul
/3ovahol/

VAN CHUYEN VAT TU
NOI BO

INTERNAL MATERIAL
HANDING

1780
1781

1782

Vin chuyén vat tu
Material handling
/mQ.t131 handliry/

Thing chifa, kiéu phéu
Hopper-type bin
/hopd tatp bin/

Tai nang, thang may

néing
Hobttps://tieulun.hopto.org
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1783

1784

1785

1786

1787

1788

1789,

1790

1791

Khéi paliing
Block and tackle
/blok 3n t=kl/

Khdi rong roc nang

Pulley block hoist
/,puli blok h1st/

Paling cd dong co dién
Overhead electric hoist

/. ®vahed 1'lektrik hoist/

Ciu dong cd mét ray

Monorail motor hoist -
/. mondrell 'mavtd hoist/

Ray don

Monorail
/monrert/

Tdi quay
Winch
Avintf/

Xe tai

Truck
frak/

“Xe tai chay dién

Batterv-driven truck
/.b2tar1 driva ‘rak/

Xe nang chuyén

Power lilt truck
/.pee3d hift ‘wak/

1792

1793

1794

Con doi
Jack
fds=k/

Cn ciu gin twing
Wall-jib crane
/,wol dib krein/

Cin cu gi4 cong xon
Bracket crane

* /brzkit kretn/

1795

1796

1797

1798

1799

1800

Xe cau

Motorized crane
I'mutaralzd kreln/

Cau tryc, can truc cong

Gantry crane
[gentr1 kreln/

Bang chuyén

Conveyer, conveyor
kan'verafry

Bang tai
Belt conveyer
fMoelt kan'verd)/

Vit tai
Screw conveyer
fskru: kn'verd)/

Bing thi lin

Roller conveyer
/013 kan verd )/
https://tieulun.hopto.org
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1801

1802

1803

. feliventayy

Bang treo . 1804 Guong nang
Overhead conveyer Bucket elevator
/. Xvahed kan'verar)y /bakit'ehivenany
Bing chuyén xe kin 1805 Gau, khoang chifa
Truck conveyer - Bucket
Arak kanverd )/ Moatkit/
Thang may , thang
nang
E

levator 1804

https://tieulun.hopto.org
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KYTHUAT PUC
FOUNDRY ENGINEERING
1815

1810

1814

| ‘?‘}’5"1 D%
iia

1811

1813 j1812 |

i
=+
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“$ ==

[

)

181

1816

N

.
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KY THUAT BUC
FOUNDRY ENGINEERING
KHAI NIEM CHUNG 1813 Gin
GENERAL TERMS Rib
. b/
1806 Su dic .
Casting 1814 Miu dic
rkaistr)/ Pattern -
1807 biic
Cast - .
fa:st/ 1815 Mau cing lién khoi
. Solid pattern
1808 Khudin /.solid ‘paetn/
Mould
fmid/ B .
1816 Mau phan chia nhiéu
1809 Lai khuén ménh
" Mould core, core Split pastern
/mdold ko:iry /split ‘paetn/
© 1810 Vit diic 1817 Mit phin khudn
- Casting Parting plane
. Fpatir) plein/
1811 Z“m;“ lay phai 1818 Déu ghiléi
: Core print
i /&3 print/
1812 Zo,"‘“"“" 1819 Miu thio duge
55 .
Loose-piece pattem
toos! Aws piss ‘patt/
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1821 1831
1822 1833
1835 7777777
1823
1834
1828 1836
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1820 Phin thio dugc 1829 Rinh tiét luu
Loose piece Choke
Aws pis/ ks
1821 Dudng gat 1830 Rinh xi, rinh tap chat
Sweep pattern Dirt trap
/swip ‘pxtn/ rdx:t trep/
1822 Hip loi 1831 Hé théng rot riinh
Core box ngang
7k3: boks/ Parting-line gating
o system
1823. Hé thong diu rot /patir) lam ,gemn
Gating system s1stom/
/. gemin) 'sistdm/
) 1832 Hg thing rét rinh ding
Pouring basin /vaukl .gemry ‘sistom/

/'porin) ,bersn/
1833 Hé théng rot riinh dinh

1825 Than diu rit Top gating system
Sprue Aop .gertr) 'sistom/
fspru/

1834 Hé thdng rét kidu biit

1826 Ranh chinh ‘ chi
Runner - Pencil gating system.
frandiry /,pensl ,gemn 'sistdm/

1827 Ranh phén chia 1835 Hg thong rot theo bac

- Gate Step gating system.
/gent/ /step .gemr) 'sistdm/
1828 Léi ting bén . 1836 Hé thing rét ti day lén

revemo o  Bemage g o org



KY THUAT PUC 202 FOUNDRY ENGINEERING

1839 1843

1840 : 1844

1842

U Lk &
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1837 Ranh dau cong

Hom gate.
/o ‘gert/

1838 Dau ngat, dau hei

Feeder head, riser.
/fi:d? hed ‘rarzarmy/

1839 Diu ngit hé, dau hai hé
Open the top feeder,

open riser.
/,30p3n top fi:da
', %Upan rarsdiry

1840 Déu ngét kin
Blind feeder, blind riser.
/bland 'fi:da blaind
‘rausy/

Léi tham khi
Permeable core; pencil

1841

Core.
/p3midbl ka(r)
‘pens] ko:r)/

1842 Diu ngét cb that
Necked-down feeder,

- necked-down riser.
/.nekt daun fi:.dam)
© nekt datm razary

1843 ‘Dau hai

Air gate, whistler,
redegert ,'wistly/

1844

Miéng kim loai dé lam
ngugi nhanh
Chill

172

1845

1846

1847

1848

1849

1850

1851
’

Con mi (déc)
Chaplet.

Ifeplt/

Khuon ding 1 Jan

Expendable mould.
/ik'spendabl mxld/

Khuén cat
Sand mould.
[send mvld/

Hop khudn, hom khuén

Flask, moulding box.
Alask ; 'm3vldir) boks/

Nifa trén cua khudn

Cope.
kXop/

Nita dudi cia khudn

Drag.
fdrzg/

Hop khuén trén

Cope flask, cope box.

rkwp flask kvp boks/ )
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1852 Hop khuin dudi 1860 Khuén vinh citu

Drag flask, drag box. Permanent mould.
- fdraeg flask draeg boks/ /psmonInt mAsld/

1861 Khuén kim loai

1853 Chit dinh vi Metal mould.
Alignment pin. Fmet] m¥ld/
/3Tainmnt pin/

, AT LIEU LA 0

1854 Dé hop khuin sz\T ~IEU LAM KHUON
Bottom board. VA LOI
fbotam bod/ MOULD AND CORE

1855 Khudn cit xam MATERIALS -

Green-sand mould,
fgrin ,sznd ‘mavld/ 1862 Vit li¢u lam kheon va
i © I6i

1856 Khuon cit khd Mould and core maserial.

D]y.sand mould. Imywid O'nko: m
. -f@rad .send ‘mysid/ A/
: e 1863 Cit ty nhicn dé lam

1857 Khuén cé lép bé lnét » khuon
say ' Natural moulding sand.
Skin-dried mould. /,nzetral ‘mvldir) send/
/,skin draid ‘mald/ '

. 1864 Silic

1858 Khuén lam cing bang Silica.

: hod chit stltka/
Chemically hardening 3
moud. 1865 Datsét
/kemrkis, ha:danin Clay.

'm3ld/ /kler/

1859 Khuén vo 1866 Cit giau silic

Shell mould. High-silica sand.
Aarpriged: e lun.hopto.org
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1867 Cititslic 1872 Vatbigu két dinh
Low-silica sand. Bond.

AW .s1hkI'send/ Aond/

1868 Cit yéu

Weak sand, lean sand.
Mik'send i ‘snd /. ,1873 Chtgin,lienket
' o " Binder. -
’ foamdawy

: 1869..Céttrung_binbbén »

Mediumstrong sand.
/,mi:dlm sqoq ‘send/
.'1874 Dau kho,dﬁulnatlanh
.. Drying oil, linseed oil.
. . l_‘du;.mjlul 'lms!:ﬂult
‘1870 Catben - R o
% Strong sand:.
" fstror) 'smad/
| 1875 Dextrin .
_1_87-1 Catratben D o
: ,Vetystrongsand  fdekstrnl

https://tieulun.hopto.org
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1876 Mit mié

Molasses.
mdlxesiz/

1877 Thiy tinh long
Water glass. _
Nay0.15i0y.mH,0
Iwotd glas/

1878 Han hgp lam khuén,
cat lam khuén
Moulding mixture,

moulding sand.
fmldiny , mikstfelr) /

1879 Hén hgp cat - dit sét
Sand-and-clay mixure.
/.s=nddn  klermikst/ )y

1880 Hén hgp I6i

Core mix, core sand.
/ko: miks ko: szend/

1881 Citmit

Facing sand.
/fersin) send/

1882 Catlot

Backing sand.
fozxkir) send/

1883 Catlot - cat mat
Facing-and-backing

sand.
/fersir)on ‘bakir) send,

https://tieulun.hopto.org
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1893

1897
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1 frektIrinls/

209
1884 Hin hep long ty déng 1892 Chuin bi cit lhm
o cimg | . kbudn
Liquid self-hardening ' Mauldmg-sand
mixture.| o preparation.
/. lrkwid self had:mr_) S L myvldi) send
‘mrkstf 3o/ ' - preparefn/

1885  Lugng chuté am, 4§ im 1893 Sy siy khuon
Moisture content,” " Drying backing. -
/- mastfkontent/ fdrann) ‘betkiry/

1886 Lugng dit sét 1894 Siy
Clay content. Dry.:

- Aderxprteny fdray/
: ?1887 Thinh ,u‘an cd hat 1895 Lb sdy, thiét bi sdy -
Grain-sice distribution, Drier
/grein sauz distrrbju/n/ /dra1a/

1888 D thong khi 1896 Lo siy kiéu quay
Permeability. ' Rotary drier.
fprmibilan/ £, TN draudfy

1889 Chéngdipvd - 1897 Lipdit may shy kiéu
Resistance to spalling. ' ‘phun
 Azistans £ ‘spoliny/ Installation for fluidized-
£l beddrying.~

1890 Kettu, _ie“ kef AnstorTexSn fa.flutddizd .

: Sinterin, bed ‘dranry
/"slntanr)l

1891 Tinh chiu nhigt ' 1898 Sifnghitn nhé

Refractoriness. ‘Crushing.
:-/fkrz\fitj/

https://tieulun.hopto.org
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1899 Nghién nhé 1907 My nghién bi
‘ " Crush. Ball mill,
fkra S/ /eolml/
1900 May nghién 1908 Sy sing loc
Crusher. Screening.
reaSany Fskrimiry/
1901 May nghién _kiéu vin 1909 Sang
Jaw crusher. Screen.
P S INEY Y fskri:n/
1902 My nghien tryc lin 1910 Luéising
‘ Roll breaker, roll ‘ Sieve, screen.
crusher. _ fsiv skrim/
£l bretka(r) ravl ' :
Ve 1911 Ludisang quay
. : Gyratory sieve, rotary
-1903 Su nghién xay . screen:
* Grinding, milling. Fdgametar: ‘siv
fgramdin) ‘mihin/ X1 ‘skrin/
1904 Mai, xay 1912 Sang rang
Grind, mill . Oscillating sieve.
/graind , mil/ Fosilemr) siv/
1905 Miy xay min 1913 May tich bing tif tinh
Mill. Magnetic separator.
fmil/ /fmzg, netrk 'sepIrendy/
1906 My nghién biia 1914 Suhea tron
Hammer mill. Mixing.
Fhemd mil/ /'m1kle/
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1915 Hoatron 1922 Msy danh toi kiéu bing
Mix. Co
fmks/ " Belt-type desintegrator.
1, belt talp di'sintigrel
X 2y
1916 Xay, nghién, tron cit 1923 Phan xudng cit
- Sand mill, mixer, miller. Sand plant.
. fszend mil 'miks3m), fs=nd plent/
“milopy ' '
o o 1924 Cit méi
1917 ht_flam rf)‘i?dl,sqlam O Newsand.
ton mju ‘send/
Desintegration.. .
o /drsmn'g_rexfu/“ 1925 Cit cii (d lam khuon
L | nhiéu Ia
1918 Lam tai cit fouan)
: A : Bumt sand.
*+ Desintegrate, break up /b3t 'send/
the sand. - - :
/di'statigren . ‘brelkAp 63 © 1926 Cat ding lai
N 5”3’_ » . © Reused sand,
1919 Thidt bi danh toi cat : regonditwned sand.
; ) } o " A'juzd sznd )
Sand desintergrator. tikan'd: [nd <znd/
. fsznd di'sintigrenay)/
1920 Méylmtoibing :
 khongkhi SULAM KHUON
“Aerator.” o i
/emenony » MOULDING
1921 Msy lam toi Kiéu thanh - ) :
' Spike desintegrator. 1927 Sulam khudn
fspak dr'sintigrentiry | ' :

Moulding.
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1928 Lam khuén 1936 Thiét bi dim cit khi
" Mould. nén ’ ,
' - Pneumatic rammer.
/nju:.mzuk ‘remay ,
. 1929 Lam khuén theo miu ' , . ,
Pattern moulding. 1937 Choc lf) thong khi
- Lpwtn ‘mavkdiry/ Punching the vent holes.
k fpAntf1r) 89 ‘vent hvlz/
1930 "Lam khuén béng tay 1838 Chocld
- Hand moulding. Punch.
Mzznd ‘mvidiry/ foanys
, 1939 L3 thong khi
1931 Sy xic cit am khuén Vent hole.
S’WVElmg themouldmg fvent havl/
~ sand. ' s i
/faviir) 83 mavldin) 1940 Day thong khi
send/ Vent wire.
. . Aent waramy
1932 Bing khudn o
- Mould board. 1941 Sulatkhuon lén trén
#Am3old bod/ Rolling over
o fruiiny VoY
. 1933 Sy dim cit - v
" freemiry/ ‘ Roll over.
Ram " Dusting.
; freml. rdasury/ -
1935 Bui dim cit i tay 1944 Botdménvat
Hand rammer. - Parting dust.
/and ‘remar)/ Fpatin) dast/
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1945 Su cit ranh rot 1953 Déng phun khudn
Cutting the gates. Spray.
rkatiry 62 gext/ '
: 1954 Si
1946 Cii bay am khuin 954 Sing phun
Trowel o
. ’
TMras3l/ rpesn g/
1947 Bay lam phing 1955 Ao khuon
Flat trowel. Mould wash, mould
Mizet traasol/ o
coating.
fmld wo S ; mvld
. kotry/
1948 Bay tao hinh
Shaped irowel.
eipt wrasol/ 1956 Lip khuén
Assembly of the mould...
«/3'sembli av 89 mWwid/
1949 Thia

1950.

1951

1952

Slick, sleeker.

v ik, slika)/

Ly méu ra khéi khuon
Drawing the pattern.
rdroiry 83 ‘patn/

Mac kéo méu
Draw spike.
/dro: spaak/

Su phun khuén

Spraying.
I'sprenn)/

' 1957 Vit chiin (d) khudn
Weight.
fvett/

1958 Lam khuén trén nén
xudng
Floor moulding.
Ao ‘mavldiry/

1959 Nén xudng, nén cit
*Ground.

fgrasnd/

1960 Nénmém
Soft bed.

EPEYtieulun.hopto.org



KY THUAT pUC 218

FOUNDRY ENGINEERING

1964
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1961 Nén cing 1968 Lam khuon bing may"
Stiff bed. Machine moulding. '
- /stif bed/ /m3fin ‘mawldin/
1962 Xi 1969 May lim khuén
Slag. Moulding machine.
fslzg/ rmwidiny m3'fin /
1963 Lam khuin theo dudng 1970 Su ép cat lam khuon
gat Squeezing of moulding
Strickling. sand,
Fstrikliry/ FskwizIn)av ‘mavidin)
sznd/
1964 Sulam khudn c6 kap Isi 1971 Dauép
Core assembly moulding. Squeeze head.
/ko: 3, sembll 'm3vldiry/ /skitwz hed/
1965 Ao ngoii hom khuén 1972 Tim miu
Jacket. Pattern plate.
rdzzkit/ fp=tn pler/
1966 Qua trinh lam cing 1973 Khong khi nén
khuén bang khi €O, Compressed air.
CO, - mould hardening /kdnrprest eawy/
process. L
/kaban daroksaid 1974 Banép
mavld ,ho:danin Table.
‘prses/ /terbl/
1967 Lam khudn nhieu tang 1975 Suép rung

Stack moulding.
fstek ‘mavldiry/

Squeezing and vibration. -
rskwiziry 3u varbrey/n/
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1976 May rung ban khudn

-Vibrator of the table.
/varbrert IvEd ‘terbl/

1977 Sylen rung
- Jolting.
rdzolury/

1978 Lénrung

Jolt.
Idsolt/

- 1979 Len va ép chat

Jolting. and squeezing
Idzoltin) an ‘skwizir)/

1980 Su ép két thiic

Final squeezing.
-/.fanl ‘skwizir)/

1981 Su nang bing cht

Pin it
fpin Lift/

1982 Chit nang

Lifting pin.
frfar) pin/

1983 Lat nguge ban khuén

Roll-over table.
L1010V terbl/

- 1984 Ban kéo
Draw table.
/dro: verbl/

221
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1985

1986

1987

1988

1989

1990
1991

1992

Ban lat quay

Rock-over table.
/rokauva terbl/

May lam khuén kiéu ép
- rung
Vibratory squeeze

moulding machine.
~alLbrendr skwiz
‘mPldi) ma'fin/

Gia dé may
Bed.
foed/

Cot may
Column.
Tkoloam/

Cén may
Arm.
fam/

B6 phéan phdi khi
Air distributor.
/ead1'stribjutafry/
Van , khdp quay

Knee valve.
/ivaelv/

My Kam khuén kiéu
Ien kéo khuon
Jolt rock-over pattern-

draw moulding machine.

/ol .1okXVVI pztn
dro: 'm3vldi) ma'in/

https://tieulun.hopto.org
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" 1993 Banlin chat 2001 May phun khuin
Jolt table. Mould-blowing machine.
/mol bl m' i/
R 2002 Binh tri cat
1994 Can lat quay - S::zd resecr:oir
Rock-over arm. fszndrezavwairy
/. rokIr'am/
\ ' Wt chin, Iuéi chi
1995 My kim khuén kiéu 2003 g tc'“'m’ o chan
, ate.
lén - rung rger/
- Jolt-squeeze moulding
machine. 2004 B3 phin khudy tron
gl skwiz 'movldir) Stirrer.
ma, [/ Fstoral
1996 My phan phdi cat '2005 Téim phun
Sandslinger.
Fsznd shngary/ /B;,lloa‘xv gz:s
1997 :héu 2006 Tém tao I3 thong khi
opper. Vent-hole plate.
Thopaty /,veut havl ‘plext/
1998 Diu cinh quay 2007 May lam o khuén
Impeller, impeller head. " Shell moulding machine.
/m'peldm) , 1m'peld hed/ /[ el ‘mavidi) ma, fi:n/
1999 Hip, cinh phan phi 2008 Phéu cip
Bucket, hlade.
Mbakit blexd/ fl;,ul ‘ffv',hﬁ’:f,‘i'@
2000 Vo ngoai 2009 L thiéu két 40 khuon
Hood. Shell sintering furnace.
hud/

/[ el siatariry fanis/
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2010

2011

2012

2013

2014

2015

2016

Lam khudn vdi hop
khuin thao duse
Removeable-flusk

moulding.
AL muvabl thesk
‘mutdiny/

May lam I5i
Core-making. machine
/&2, melkiry me'fim/

May lam loi kiéu dam
Squeezing core-making

machine.
fkwizir) ko, metkin)
ma'fin/

May lam loi kiéu len
chat
Jolt core-muaking

machine.
/dzolk ki merkin)
m3'fin/

May lam §oi kieu phun
Cure-hlowing machine.
/ko.blauiry ma'fin/

Vai phun

Blow valve.
Ml veelv/

Can nen khi
Alr pusher.
rede'pu fawy/

225

2017

2018

2019

2020

2021

KY THUAT pUC

May lam 16i kiéu mang
nghiéng

Core-shooting machine.
/&t futi) ma'fin/

Ong lot nhiéu 16

Slotted sleeve.
elotrd <litv/

Van tac dong nhanh
Fust acting vabve.
Aast ‘=ektiry vaelv/

Hong phun
Nozzle.

Iozl/

May tam 16i hip ning
Hot-box core-making

mdchine.
Mot boks ko, metkin
ma'fin/

NAU CHAY VA ROT
MELTING AND POURING

2022

2023

Su néu chay
Melting.
Imeltiny/

Lo dimg o LN

Cupotu.
Tkjupata/
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2024 Ong khéi dap tia lita 2028 Nap kim loai
Spark arrester. Iron charge, metal
fspak drestdr)/ charge.
ra1an tfads
‘metdl fady /
2025 6ng khoi 2029 Tuing gach chiu lia
Stack. Lining.
forek/ - Maniry/
2026 Cwa nap li¢u 2030 Nap than che
_Charging door. Coke charge.
rfadsin do:ry _ Xk tf a:dy/
2027 Vola 2031 Thanlo
Shell. Cupolar body, cupolu -
Ifev , shaft,
TN . 7kjupald bod  faft/

https://tieulun.hopto.org
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2032 6ng cip khéng khi 2037 Xi than cbc
Tuyere. Coke bed.
/xwk bed/

2033 Hop gio

Wind box.

ftnd bold/ 2038 Ciaxaxi
Door.
/do/

2034 bay cat
Sand bottom.
/szend botdm/

2039 Cifa ra kim loai long

Tap hole.
Itep haul/

2035 L tién

Forehearth.
Fo'h3@/

A 2 SU thai wid
2036 Ong rot 040 S théi gio
Blast.

Spout. Mla:st/
lspast/ ’
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2049
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2041

Hon hep nguyén li¢u
the

Mixture of raw materials.
fmikstfar Iv ro:

© mat3Ard/

2042

2043

2044

2045

Liéu nap lo
Charge.
ady/

Tinh toan ligu nap lo
Charge calculation.
A ads kelkjulerf/n/

Kim loai vun
Scrap,

f<krep/

Phoi dong banh

- Chip hriquette.

2046

2047

2048

Afip briket/

Hap kim sat
Ferroullov.
Aerua’la/

Than coc

Coke.
/kwk/

Chat tao X
Flux.
Alaks/

2049 L dién ho quang

Electric arc furnace.
Mlektrik ak fan
1s/

2050 Pbién cuc graphit

Graphite electrode.
lgraefant 1'lektravd/

2051 Kim loai nong chay

Molten metal.
/.moltn 'metal/

2052 Lo dién cam ing

Induction furnace.
fin'dAk S n Fanis/

2053 Noilo

Crucible.
Tkrwsibl/

2054 Cuén cam wing
Induction coil.,
An'dak S ko/

2055 Sy dic, rot

Custing, pouring.
rkasting ‘poriry/

2056 Duc, rot

Cast, pour.
/ka:st , pai/

2057 Noirot’

Ladle.
Merdl/
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2058 Can nang ndi rot 2066 Day chuyén Ein tong
Ladle handler. hdp ’
flexd] haendlax)y A.m-e”lbly ro”er
, conveyer.
2059 Xe rét kim loai 1 ray /3'sembh, T3
Monorail ladle. kon'verduy
/. mon3vred Ledl/ :
2067 Ving fam ngudi cua
2060 Thing rot khuén tay day chuyén
Hand ladle. Cooling zone of the
/zend l=edl/ conveyer
. fkulin) zon Iv 83
2061 bic mam ngang kan'veray
Horizontal casting. '
tort,zontl kastiry/ 2068 Tram dan dong day
o ) chuyén
2062 Dic thang diing Power-drive station.
. Vertical casting. /. pasd dratv ‘ster/n/
/vstikl’kastir)/
. 2069 Su dic khuon dudi ap
2063 Diic theo day chuyén e .
Pouring in a conveyer. Pr N
essure die casting.
/poTir) 1n 3 kan'verdxy/ /preS3 dau 'ka:stl()&:
2064 Day chuyén diic 2070 Méy dic ép luc
Foundry conveyer. Die-casting mc;chin e
Fandn kanver /dal ka:stin) m3'fin/
Y
2065 Chuyen dong cia 2071 My dic ip lye ¢
.kh“"’“ dé rot budng ngudi
Moving plaiform jor Cold-chamber die-
pouring. ; ;
fmu:vir) .pletfom 3 fkai’u{:lgmﬂe
pornny/ daLkastiry md'in/
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2072

2073

2074

2075

2076

2077

Khudn kim loai

Die.
/day/

Buéng ap hie

Pressure chamber.
fore 3 ‘tfetmba/

Can d'fly

Plunger.
fplands/

My diic 4p luc budng
nong
Hot-chamber die-casting

muchine. .
/Mot ‘fermba dal 'kaistin
ma'[im/

buc ly tam
Centrifugal casting.

/sen'trifjugl kastiry/

Khuon quay

. Rotaung mould.

2078

hrttertiny mld/

Qua trinh dic chinh

xic, duc mau chay

. Precision-investment

custing. Lost-was process
fort'si3n tn'vestmant
kasur)  Jost was
‘prvsses/

233
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2079

2080

2081

2082

2083

2084

2085

2086

Khuin méu chay
Investment mould.
An'vestmant mavld/

Vit ligu chiu lia
Refractory hacking

material.
A1frektart bekin)
ma'tIr/

Su diic mau chay
Burnt-pattern casting.
/Mbsnt ,petn kastiry/

Mau bing polystyrene

Polystyrene pattern.
fpolt'stauri:n ‘paetn/

Lac khudn, lay vat dic

Knock-out: shake-out.
fnokat ; S etkaut/

May lay vat dic
Knock-out machine.
/ nokast m3d'fin/

Ludi léch tam. lay vat
diic

Eccentric knock-out grid.
Ak'sentrik 'nok3aut grid/

Ludi
Grid.
fgrid/
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2088

2092
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2087 Dém giam va ddp 2094 Banh cé canh

Resilient bumper. Vane wheel.
'ziliant ‘bAmpe(r)/ " veln wil/
2088 Luii iy vat diic kiéu 2095 Banxoay
" quan tinh Rotary table.
Inertia-type knock-out franamienl/
grid.
‘ ;:;fn e ok 2096 Budng phun nuic
Hydroblast room.
/haidravbla:st rum/
2089 Trong lugng khong cin
béing ) .
Unbalanced weight. 2097 Siing phun nudc
/An‘belonst wert/ Hydraulic gun.

Mardrolik gan/

2090 Lam sach vat dic R
2098 Dau phun

Cleaning of casting.
FKliznir) v kasunz/ Jet.
et/
2091 May lam sach
Cleaning machine. 2099 Ban quay
/kli:niry m3'fim/ Turn-table.
.. Asntebl/
© 2092 May thoi kiéu tuabin
Turbin shot-blasting 2100 Nudc
- machine. Water.
ftzbain fot blastir 'wotd/
md'fin/
» ‘ 2101 Buong phun cit
2093 Hatcit Sand-blasting chamber.
Shot. fsznd ,blastin)
ot ‘Yeumboagy

https://tieulun.hopto.org
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2103 2107

2108
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2102 Sy phun nude phong KHUYéT TAT VAT DUC

dién

Electrical-dischurge FOUNDRY DEFECTS

hydroblasting.

Nlektrikl dis'tf ads

~hadrau blastiry/ 2109 Khuyét tat dic
Foundry defect, casting
defect.

2103 Sy cit bavia Mamdr difekt , Kastir)

Feutling, chipping. di'fekt/
rfethny, “Yipiny/

, 2110 Vét nit, duing nit
2104 Cat, cao bavia )
: Crack.

Fetle, chip. /krek/
rfetl ,Yip/
, . L 2111 Vétnit néng
2105 May cao bang khi nén Hot crack. hot tear
_Air chipper. ot ‘krek, jot ‘1Y
feae'tf1ipagy/
L 2112 Vitnit ngudi
2106 May nllal thé lam sach ’,A / Cold crack.
. Finishing, rough . ¥ N 7k krek/
grinding, snagging. v N

i f1ry TAT ‘graudin, e 2113 Ré khuyét
‘snzegir)/

Draw.
s ) fdroy/
2107 May mai kiéu khung
lac 2114 Réco
Swing-frame grinder. Shringkage.
fswir) fremm ‘graunda(r)/ 7 fankeds/
2108 May mai cam tay 2115 R khi
Portuble grinder. Blowhole.
Lpotabl ‘graindamy/ blvhl/

https://tieulun.hopto.org
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2116 RS cit 2121 Lé xam kim

Sand inclusion. Pin holes, pinhole

/sgnd lnmwsn/ porosity.

/pin hwlz ; ‘pinh ]
; poirosatt/

2117 Roxi

Slag blowhole. 2122 Xam nhap cat hoic kim

. Isleg blhRsl/ loai
Metal penetration and
. sand fusion.

2118 Bavia /.metl peni'rer/n In

Flash. sznd fjusn/

Az f/

2123 Ving bién tring, ving
2119 Nift do lan cit “C‘;"f ,
. ill zone, hard spot.

Rattail A 11'z300; hot ‘spot/

Freterl/
2120 Vét dop, phong 2124 Loidatléch

. Core shift.
Swell, ram-off. o f1tt/

/swel ; Temof/

https://tieulun.hopto.org
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. MECHANICAL WORKING
2125 2134 ) /7 ;‘
2198 2135 ;,:gib.,‘
%

2129 @ 2136
4
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GIA CONG AP LUC
MECHANICAL WORKING

SU CAN 2132 My cin
Rolling mill.
ROLLING /o1y nul/

2133 Khung may can
2125 Gia cong ap luc Rolling mill stand, stand.

Mechanical working. L1y mul stend/
Ml keentk] ‘wakin/

2134 Khung hai tryc can

2126 Svcan Two-high stand.
Rolling. /.tuhal stzend/
frxhny/

2135 Khung ba truc can

2127 Can Three-high stund.
Roll /.8rihal stend/
pEin

2136 Khung bén truc can

2128 Candoc Four-high stund.

Longitudinal rolling. /fohat stend/

’ Nondstjiwdinl T3lin/
2137 May can tho
2129 Can ngang Primary mill.
Cross rolling. /praumert mil/
_ /krosrliny/
2138 Thoi thép
2130 Can truc dat xoin Ingon.
Cross helical rolling. fingat/
/kros, helikl ‘rauling/
2139 Thép can thé
2131 Truccan Blvom.

Mlum/
Roll https://tieulun.hopto.org
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2140

2152

2143 g
A—
= “rgwl y 2155
AT
c S
2146

7
7
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2140 Tim cin 2148 Bing
Slab, ) Band.
< Islzb/ ozend/
2149 Cuin
2141 Mziy can ban thanh Roll
phim
Billet mill.
/bilit mil/
2150 Thanh
Bar.
2142 Bin thanh phim oy
Billet
oilit/ 2151 Thanh Vuong
Square bar.
/skedaba.ry/
2143 Maiy can dinh hinh
. Section mill. 2152 Thanh luc giac
rsek fn mil/ Hexagonal bar.
/Mek’seganl bay
2144 Diicin 2153 Thanh trén
Roll-pass. Round bar, rod,
A1 ‘pas/ favnd bar ; red/
2145 Phéi cin 2154 Tiét dién dinh hinh
_Rolled stock. Shaped section.
frid stok/ /[empt 'sekfn/
2146 Phoi can dinh hinh 2155 Thép (sit) goc
Rolled section. Angle iron.
Aold “sek fn/ /,%ngl ‘aton/
2147 Dai 2156 Thanh chit1
Strip. I-beam. . .
/strip/

’aﬁ‘?’ggns/://tieulun.hopto.org
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2157 2167

N

2158
2168
2159
2169
2160 % o
2171 ’
2162 ﬁﬁ;é é;%%‘
2173
2166 ]
. QN ? 274,
N
a2l
SN
ks

&

S L Y '~

x
Y
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2157 Thanh ch@ T

. Tec bean, T-beam.
ftibim/

2158 Thanh chir U

Structural channel.
/.steaktfarl ‘tenl/

2159 Thanh chi Z .

Zee beam,
[zibi:m/

2160 Mdy cin dng

Tube-rolling mill.
Ajub . rhn mil/

2161 (:)ng

Pipe. tube.
fpaup ; tjwb/

2162 May kéo sdi
Drawing machine,

drawing mill.
7droan) ma., fim, drour)
mil/

2163 Khuin kée

Drawing die.
- fdroan) day

2164 Sdi, diy
Wire.
wvardry/

2165

2166

2167

2168

2169

2170

2171

2172

2173

Cudn day
Coil.
/kal/

My cén tim
Sheet mill.
/[ it otl/

Tam day
Plate.
fplent/

Tam mong

Sheet.
it/

S cat diit

Cutting-off.
rkatiry of/

Cit thanh doan

Cut off.
Tkatof/

S cat déi
Cutting in two.
FkAtiry n tu:/
Cat doi

Cut in two.

Ciit bing kéo

Shearing.
rJanny/

https://tieulun.hopto.org
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2177 ' 2182
o —
2174 1
[ :

2178 2184

P

2187

2181
2187

2179

2188

2180
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2174 Ludi cat 2183 Sta thing
Blade. Streighten.
/lexd/ [strextn/

2175 Dao cit REN
Cut. FORING

2176 Kéo cat, may cit kéo 2184 Surén
Shear, shearing machine. Forging.
710y md' fin/ rfodin/

2177 Kéo cit dap 2185 Ren
Guillotine shear. Forge
lgilatin 131/ Kods/.

2178

2179

2180

2181

2182

Kéo cat can

Alligator shear.
rzhgend f1awy

May cit kiéu mé
Nibbling shear.
faibhiny f190y/

Kéo quay

Rotary shear.
rr3ton fragy

Dia cit, banh cit

Disk blade, cutting roll.
/disk bled ; 'katir) rl/

Sif sita thang

Straightening.
/strexniry/

2186 Vatren

Forged part, forging.
Kodzd pat/

2187 Khuén phing

Flat die.
Mzt ‘dav

2188 Su chat
Chopping.
rfopiy/

2189 Chit

Chop
Hop/

2190 Ducthd ren

Smith’s chisel.
/smes Yizl/

https://tieulun.hopto.org
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2191 2201

2194 2203
2196 2204
p—
Ny <hy
N % )
2199
2207
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2191

2192

2193

2194

2196

Sy chon

Setting.
Isetiry/

Chon
Sel.
/eet/

Ty sb chn
Setting ratio.
/,setin) relf13u/

Sy chon mit dév
Upsetting.
/Ap'setin)/

Chén mét déu

- Upset.

2196

2197

2198

2199

IAp'set/

Sy nén, ép

Fullering.
rfvianry/

Sy kéo dan

Drawing out.
Fdroiry ast/

Kéo dan
Draw out.
Fdro: st/

Nén, ep khu vic

Local fullering.
LYauki *utarniry/

249

GIA CONG AP LYC

2200 Tao ranh

2201

2202

2203

2204

2205

2206

2207

2208

Fuller.
1oy

Udn mép
Rolling, edging.
frxlin ; 'edsiry/

Khudn ép lan
Rolling-impression die.
/T3l im'pre fn dav/

Vuét mot dau

Erd rolling.
/end'rlin/

Sv can, nong ring

Ring rolling.
Ay Yl

Truc neng réng

Mandrel.
[maendrl/

La phang
Flattening.
FMlztoir)/

Sy dot 16
Piercing.
/p13asiny/

Miii dt, chay dot

Piercing punch.
/p13siry pAntf/

https://tieulun.hopto.org
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2209 Manh kim loai 2217 Nita khuon trén
Slug. Upper die, punch.
fslag/ rapadai ; panyf/
. 2218 Nuta khuon, Judi
2210 Nonglo Lower die, female die.
Hole expansion. Aadal ; fimei dav
Ml 1k'spaen S0/ '
2219 Syréen khuin
2211 Vongddy Die forging.
Bottom spacing ring. a1 fo:dsiny/
/botam ‘spelsir) rir)/
: 2220 Khuédn rén
2212 Chay nong o ' Forging die.
Extension piece. 1 fo:dsin) dav
Ak'sten fn pi:s/ v
L., 2231 Renkhuonné
2213 Taobac _'o)y o2 Anon nog
i P Hot die forging.
Joggling. ~ 9 ot dat Fodsin/
Idsoghny/
2222 Khuén ty din huén
2214 Sy rén, dap khuon o g
. R ) Self-guiding die.
Die forging, die forming. /self ,gaudiny ‘day/
/dai fodsir) dar ‘foqir)/
o . 2223 Chét din hudng
2215 Reén khudn, tao hinh o
]\ Guide pin.
trong khuén fgatd pio/
Forge in adie, formina
die. 2224 Khuinhé
Aoidy 1o ddar, fomm Open die.
dav/ /Xpan dav/
2216 Dung cu ép, khuin rén 92995 Bavia, ria du
Press tool, die. Flash
fpres tul ; dav/ . f}
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MECHANICAL WORKING

2227

2229

2230

2231

2232

2236

2237

2240

2241
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2226 Ranh bavia

Flash gutter.
iz [‘gatamy

2227 Khuén kin

Closed die.
/klvzd dav/

2228 Khéa khuon

Counterlock,
Tkantd Iok/

2229 Bui may

Power hammer.
pasd hamdry/

2230 Bua khung don

Single-frame hammer.
/.s1)gl frelm hzmary

2231 Buamay khung kép

Double-framz hammer.
/.dAbl fretm hzmary

2232 Biamay khung chir U

Arch hammer.
f,atf haemagy/

2233 Thanh din du bia
" Ram of hammer.
/. remav hemdr)/

2234 De,bé

Anvil.
[laavil/

2235

2236

2237

2238

2239

Bua may khéng khi
nénhodc hoi nudc
Steam or air hammer.
/stim © €3 hemary/

Bua tic dung den
Single-acting hammer;

drop hammer.
/51Ngl .=k} ‘haemay

Bua tic dung kép

Double-acting hammer.
/.dAbLzktiny hemag)y

Hép van phan ph(‘;i
Valve box.
Nalv boks/

Can dén dong
Trip rod.
Arip rod./

2240 Biia khéng cé de

2241

2242

Counterblow hammer.
/,kantablas hemar)/

Bua khi nén
Pneumatic hammer.
/Mmjw'mxtik hemamy

Xylanh céng tac
Working cylinder.
hitpaH/tiewap/hopto.org
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2243 Xylanhnén 2252 Binh chia khi nén
Compressor cylinder. Air receiver.
* /&3Im ‘presd silinddy /€9 r1'sivagy
2244 Buacdhoc
Mechanical hammer. 2253 Miay bud tryc vit
/1, kzntkl haemary/ Power screw hammer,
Percussion power press.
2245 Buama sat /,patsa skru: haema() ;
Friction hammer. pskAS 0 pasd pres/
/1 fn ‘hemdgy
2246 Bus kitu van gé 2254 Trycvit
"Board drop hammer. Scre)‘v.
foord drop hEmay fekru:l/
2247 Tim vén 2255 Dia dan ding
Board. Driving disk.
Tood/ fdrarviry disk/
. Helve hammer.
?hf;nmg :‘:0&1,11/ /elv hamay
2249 Bui kidu dai 2257 Cinbia
Belt ift hammer. Ze’lve/
Moelt Irft hemany o
2250 Tang nang, trfmg nang - 2258 RLZ x;ilam chén
L coil bumper.
fo:g irAuﬁ/ Akl bampa(e/
2251 Con tin ép 2269 *Z“‘a:k'“dy‘:
Pressure roll. rank &
fpreSa ro0l/ Ak disk/

https://tieulun.hopto.org
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2260 2261
2262
22%‘%2267
2264~ 2263
2266 2265
L
2266 2262

2274

]
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2260 May bialo xo
Spring hammer.
fspriry hemagy/

2261 Khubn trin may bia
- Hammer die.
~ Mwmd dav

2262 Chuéi cua khuon

Shank.
/fank/

2263 Long kbuin

Die cavity.
¢ Makevt/

2264 Mat phan khuén
Die parting plane

2265 Tim dé gii khudn
" \y Boister plate, anvil cap.
\ v  Tboilsta plert ; =nvil

’;‘a\. keep/
: (s

2266 Chém lip ghép
Fastening gib.
Ff®snir) gib/
2267 Then

Dowel.
7dadl/

2268

2269

2270

2271

2272

2273

2274

Dung cu dap nhicu lan,
khuén dép nhiéu lan
Multiple-impression
press tull, multiple-

impression die.

/. mAlupl 1m'pre J/n pres
ptul ; maltipl im'preS/n
day

Su dap

Impression.
hm'pre fn/

Ranh ngoai

Fuller.
rfulagy

Canh nép

Roller, edger.
frlam ; ‘edy )/

Su dap khdi
Blocking impression,

blocker.
/,blokir) impre/n ;
blokamy/

Dap lan cudi

Finishing impresion.
Ffin1 f1r) 1mpre fn/

Dap ép

Fuller.
rfula/

https://tieulun.hopto.org
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4

2276

2279

2284
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2275 Sy dap tao hinh 2283 Xylanh ning

Forming impression. Lift cylinder.
ffomrry impre fn/ Mt ‘stindd0ry/
2276 Dapuin 2284 Tram bom
Bending impression, Pump-and-accumulator
bender. station.
fbendir) im.prefn ; /. pAmp Ind
- ‘benddry/ kjumjvlena ‘sterf/n/
2277 Cangiit 2285 Van tic dong
* Tong hold. Make up valve.
- hor hawld/ /. metkap'vaelv/
2278 Mayép 2286 Bon cng tic
Press. Make-up tank.
fpres/ / metkAaptenk/
2279 Mayép thay luc 2287 Xylanh khi
" Hydraulic press. Air-cylinder.
/Mar'dralik pres/ /ed’sihinddr)/
2280 Bé cb dinh 2288 Bontrit
. Stationary cross-rail. Accumalator,
/,ste1f anrt'’kros rexl/ A'kjumjvlendyy
2281 Khung di trugt 2289 Binxa
Ram. Discharge tank.
hzm/ nis*tf a:ds tenk/
2282 Xylanh chinh 2290 Hop van diéu khién
Main cylinder. Valve box
/mein ‘sthnddx)y/ vzlv boks/

https://tieulun.hopto.org
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2295 2302 [
7 .
2297 2303
! Z
2304
2706
i
2299 2305

\
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2300
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2291 May nén ép

2292

2293

2294

2295

2296

2297

Forging press.
rfodsin) pres/

May nén ép khudn
Closed-die forging press.
Klxvzd dat ‘fodsin pres/

May ép cd hoc

Mechanical press.
/nr'kzenikl pres/

Cannén ép
Crank press.
/kreryk pres/

May nén ép khung md,
can ding
Open-frame vertical

crank press.
/pan freim ‘vi:tikl
krenk pres/

Thanh trugt

Ram, punch shide.
Azm ; ‘pantf slaxd/

My ép khung mé truc
xién
Open-frame inelinable

crank press.
/3pan ,freim 1nilainabl
‘krznk pres/

2298

2299

2300

2301

2302

2303

2304

2305

May ép tryc thing
khung kin
Closed-frame press,

straighiside press.
A&lXzd .freim 'pres ;
strelt,sald ‘pres/

May ép truc don

Single crank press.
/s1ngl krzenk pres/

May ép léch tam
Eccentric press.
/ik'sentrik pres/

Léch tam
Eccentric,
hk'sentrik/

My ép kiéu khép ban
e

Knuckle-joint fress.
/.nAkl dsoint pres/

My ép tac dung kép

Double-action press
/,dabl zk [ n pres/

Trugt bé sung

Additional slide.
£3'd1fnal slard/

Khuin di lip

Insert die.
An'sat dav/

https://tieulun.hopto.org
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2306 Bo khuon 2313 Dung cu, khuén dip
Die set. tinh
rdatset/ Coining press tool,
coining die
: 2 /komur) ‘prestul ;
2307 Lap lap khuén Yaamir) day/
Insert.
An'sst/ 2314 Sy din ép
Extruding
, Ak'strwdiry/
2308 Miéng chém
- Wedge sirip. 2315 Din ép xudi
I'weds strip/ )
Forward extrusion,
direct extrusion
2309 Cit kep /fowad 1k'strusn ;
’ direkt 1k'strwzn/
Clamp.
/Klzzmp/
2316 Khuén dun ép
2310 Kich ¢ chuin Extruding die
- Ak'strudiny day
Sizing.
/s /
e 2317 Khung ngoai
Container
2311 Dung cu, khudn Jap /k3ntemdny/
h’ A . ’
chihxac 2318 Cin diy
Sizing press tool, sizing
. Ram
. die. e/
/,saxzir) ‘pres tul ;
‘salzir) day/ L,
2319 bun ep nguge
Backward extrusion,
2312 Su dinh ¢4, dap tinh reverse extrusion
Coining. /,baekwo'd ik'stru3n ;
fkamiry/ mvas 1k'strwsn/
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2320

2324
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2320

MECHANICAL WORKING
Su dap quay '
Rotary swaging - ’?]’ w&'

2321

2322

2323

2324

2325

2326

2327

-

Lrotarr ‘sweldsiry/ | P-g
)
Vong ngoai ‘7

Roll cage
11301 ketds/

Truc chinh

Spindl.
[spindl/

Di trugt

Slide.
Klaxd/

Rén can
Roll-forging.
A1 fodsiry/

Con lan rén
Forging rolls.

rfodsin rvlz/

Khuon can
Rol! die
Al davs.

Bus mdy cong suat lén

Bulldozer.
bAldIZINY/

265

- 2332

2328 May bui day ngang
Horizonral upset

forging machine.
/hort, zontl Ap, set
fodsin ma, fin/

2329 Cin diy chinh

Header ram.
/heddraem/

2330 Diu khuon
Heading die.
/hedin) day/

2331 Thanh trugt kep chat
Gripping slide.
lgripin slaud/

Khuan kep chat

Stationary gripping die.
/.ste1fnart ‘gripir) dav

2333 Khuon kep di dong

Movable gripping die.
/.muvabl ‘gripin dax

2334 Truot dai bien
Side slide.
/said slaid/

https://tieulun.hopto.org
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2339
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DAP TAM, DAP SAU 2342 Minh vun, du
Scrap. .
SHEET PRESSWORK prisiy
2343 Duing g8
2335 Su dap tim Web.
Sheet presswork fwev/

/fit ‘preswyk/

2344 B tri dé dap cit
Blank lay-out.
Molznk et/

2336 Sy dap cit

Blanking .
fblzenkin/

2337 Dung cu khuén dap cit

4 2345 Ty sé si dung vat licu
Blanking press tool,

blankine di Ratio of material
anking die. o
- /blenkin ‘prestul ; /u:telllfzatwn. -
'blzgkloda;/ ! 1R v mIALIA;I
jutihi'zer/n/

2346 Sy dot dap

Piercing.
Iprasin/

2338 Chét dan hudng
Guid pin.
. Fgaud pm/

2339 Chay cit 2347 Dung cu, khudn dit

Punch. dap
fpantS/ Piercing press tool,
piercing die.
2340 Khuén cit /,p13s1n} ‘pres ttl; p1asin)
Die. dav/
/day

2348 Sy cat riinh
Notching.
feRBYY//tieulun.hopto.org

2341 Dung cu gi khuon

Stripper.
/stripal/
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2350 2339
M

I \”m" o
D 8

2352

2340

2339
2354

2355

_ MECHANICAL WORKING

2357

AR .

2341

2340

o ey

2359

!
)
- 2339
— 2340

2
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N

2339

2340
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2349

Dung cu, khuén cit
ranh

" Notching press tool,

. notching die.

2350

2351

/notf1n ‘prestul ;
‘notf1r) dav/

Dt 1 khang ¢6 phoi

Scrapless piercing.
/.skrelplis ‘prasiny/

Dung cu, khuén dot 16
khang phoi
Scrapless-piercing press
{ool, scrapless-picreing
dre.

/,<krelplis, p13sin)

- ‘prestul ; , skreiplis

_ "plasrrj davr

2352

2353

Su tinh chinh, su cit
mép, sy cat bavia
Trimming.

friminy/

Khuén cat bavia
Trimming press tool,

trimming die.
Ltrimiry ‘prestwl ; ‘trrmiat}
day/

2354 Dao cit

Shearing blade.
/7 f13r11) blexd/

2355 Sucao

Shaving.
rfeviry/

2356 Dung cu, khuin cao
Shaving press tool,

shaving die.
[feviry ‘prestul ; 'fevin
dav/

2357 Su xe ranh, xe doc

Slitting.
rshtiny/

2358 Dung cu, khuon xé
ranh
Slisting press tool. slitting
die.
rshitin) ‘prestud ; shun
dav/

2359 Sy dap uén, dap tao
hinh
Bending. forming.
fendin) . fomin/

https://tieulun.hbpto.org
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2360 Dung cu, khudn dgp 2368 Dung cu, khuén cudn
udn vong
Bending press tool, Coiling press tool,
forming die. coiling die.
/bendir) ‘prestul ; 7kalry ‘prestul ; kalin
* fomiry dav day/
2361 Maydap ép 2369 Suxoin
fPress brake. Twisting.
fpres brexk/ Awistn) /
2362 May uén tim mong 2370 Dung cu, khuon xpain
Sheet bending machine. Twisting press tool,
/[t ‘bendir) m3'fin/ twisting die.
i /twistir) ‘prestul ;
2363 Khung co dinh twistiry day/
Stationary frame.
rsterf aur fremm/ 2371 Sukéo
. Drawing
2364 Dé ga di trugt Mrory.
Clamping slide. v
Fkizemir) staud/ 2372 Dung cu, khuén kéo
Drawing press tool,
2365 Dudng, khudn drawing die.
Template. /.drour) prestul; 'droan
Nemplext/ dav
2366 Khung xeay 2373 D gi gid dé dap cit
Swivelling frame. Blank holder.
fswivhir) fretm/ Mlzenk havldelry
2367 Suuén vong 2374 Ly san phim
Coiling. Knock-out.
rrary/ fuokest/

https://tieulun.hopto.org
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2375 Diap sau 2381 Su vubt dai
Ironing. Stretch forming.
raxguiny/ fstretS fomiry/
2876 Dung cu, khuén dap 2382 Khudn dap vudt
sau Stretch forming punch.
Ironing press tool, fstret/ formiry pantf/
ironing die. N
/ardn1n) ‘pres tul ; 2383 Tao hinh bang phuong
R 'alanllj dav phép cén
Roll forming.
2377 Sutao mép, ria ngoai /r30] fomiry /
Owward flanging.
/twad flzendsiry/ 2384 Conlin tao hinh
Forming roll.
2378 Dung cu khuén tao Ffonmir) ravl/
mép, ria ngodi ) .
Outward flanging press 2385 Uodn cong bang con lin
tool, owward flanging Roll bending.
die T /11 bendiry/

2379

/astwad fleindsir) ‘pres
tul , anwad flendsin
dar/

Sy tao mép trong
Inward flanging

finwad flendsiry/

2380

Khuén, dung cu tao
mép trong
Inward flanging press

" tool, inward flanging die.

/inwad flemdsir) pres
fuw:l ; inwad fleindsin
day

2386

2387

2388

Sy lam loe rong

Bulging.
baldginy/

Dung cu, khuénlam loe
rong
Bulging press tool,

bulging die.
/.bAldsIn) ‘prestul ;
‘baldsin day

Dap nong ring

Expandable punch.
/ik, spzndabl pantf/

https://tieulun.hopto.org
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MECHANICAL WORKING

GIA CONG AP LUC

2389

2390

Chay dap boc cao su
Rubber punch.
AADI pantf/

Dép rit ngin

. Reducing.

2391

Ar'djusin)/

Dung cu, khuén dap

. rit ngin

2392

2393

Reducing press tool,

reducing die.
Ar'djusin) ‘pres tul ;
ri'djwsin) day/

Sv dap néi
Embossing.
Ambostry/

Dung cu, khudn dap
néi
Embossing press tool,

embossing die.
Am’bosiry ‘pres tul ;

. 1m’bosiry da/

2394

Dung cu, khuén ghép
Assembling press tool,

ussembling die.
/3'semblir) ‘pres tul .
9'semblin) dav

2395

2396

2397

2398

2399

2400

Dung cu khuén téng
hop
Combination press tool;

combination die.
/kombi'ner/n ‘prestwl
;kombi'zerS/n dar/

Dung cu khuén dap
hoan thién
Progressive press tool,

progressive die.
fpru'gresiv pres tu:l ;
prav'gresiv dav/

Dung cu, khuén dap
thanh phan
Compound press tool,

compound die.
Mkompand ‘prestul ;
‘kompaund dar/

Mi ghép mi cn
Roll seaming.
/T3] 'simiry /

Suf tén dinh

Retg. eV
it/

Chay giif dinh tan
Rivet bucker
rvit bAkIT)Y/

https://tieulun.hopto.org
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2401 Céitén dinh | 2404 Sy ép miét kim loai
Rivet set. Metal spining.
/r1vit set/ /metl 'spainin)/

2402 Gia gif 2405 Dung cu dé miét
Holder. Spinning tool.
hldy/ /spinin) twl/

2403 May tan dinh 2406 Khdi tao hinh
Riveting machine. Chuck, form block.

. friviti) m'fin/ S Ak ;fom blok/

https://tieulun.hopto.org
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KY THUAT HAN
WELDING
2409 “ S s 2410
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KY THUAT HAN
WELDING
KHAI NIEM CHUNG " 2414 Thit nghiém tinh han
GENERAL TERMS Weldability test,
fvelddbilatr test/
2407 Sy han 2415 Mau hin
- Welding. ]
Welded specimen.
Fweldin/ /weldIr) ‘spesiman/
2408 Han 2416 Vitrihan
Kel{jw Welding position.
eld/. /welding p3'z1/n/
2409 Han néng chay 2417 Duing han
Fusion welding. Bead
Mjwsn Weldin/ pids
2410 Viing chay 2418 Vi tri phing
Molten pool. Flat position.
fmoltn pul/ Azt pa'z1 [0/
2411 Han ap lyc (han rén) 2419 Vitr ding
Pressure welding. V.e rtical position
© /pref3 ‘weldiny/ Lvatikl pa'z1fn/
2412 gim loai iéc - 2420 Vi tri ngang
ase metal. ; st
e Horizontal p:sition

2413 Tinh hin

Weldability.
fweldabilan/

2421

fhort.zontl pa'z1fo/

Vi tri ngia
Overhead position
/. ®vahed pa'z1fn/

https://tieulun.hopto.org
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KY THUAT HAN

2422

2423

Chuan bi mép, bién
Fdee preparation
/e prepa'rerfn/

Chuin bi mép chit V
ddn

Single - V - edge
preparation

/s1Ngh vieds

2429 Lan xi han
Slag inclusion
/leg in'klwzn/

2430 Bot khi

Gas pore
/gEs poy/

HAN HO QUANG

prepa'rel/n/

ARC WELDING

2424 Chuin bi mép chi V 2431 Suhan dién
- kep Flectric welding
Double-V-edge A.lektrik ‘weldir/

prepdardiion .
£dAbl viea, 2432 Suhan hé quang

. preprelju Arc welding

2433 bién cuc kim loai nong

2425 Mep vat chay
sl b e &/ Consumable metal
Mbevt/ electrode
/&3n’sjumabl ‘metl
'lektraud/

2426 Khuyét tat han
Welding defect 2434 Dién CI.I'LT graphit khing
Ffwelnin di'tekt/ n(mg chéy

Non-consumable carbon

2427 Khuyét chin moi han electrode
Undercut /non kan'jwmabl ‘cabn
FAndIkAY ektrRyd/

2435 Ha quang
Cralon o fuston Are
Sk v fsn/ htfp€:/tieulun.hopto.org

ZA2S 0 Thicw him loai
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2437

01-02mm

2438

2449

2435 loar0

https://tieulun.hopto.org



WELDING

2436 Thanh, kim loai dién
dﬁy
‘Filler rod, fiil2» metal
119 rod |, f1l9'metl/

2437 Dién cuc

Electrode
flektrxyd/

2438 Day dién cuc tran
(khong boc)

Bare electrode wire
/bed ilektraud ‘waldry/

2439

Dién cuc ¢é thude boc

Coated electrode
7, kotd 1lektrayd/

2440 Thanh l6i

Core wire
/ko: warr)/

2441 Vo thudc boc dién cuc
Electrode coating,

coating
Alektraud kot ;
‘kavtiny/

bién cc co 1Gp boc
mong

Lightly-coated elecirode
/laut kavtid 1lektraud/

2442

283

KY THUAT HAN

2443

2444

2445

2446

2447

2448

2449

2450

Ldp boc nhe, mong
Arc siabilizing coating,

light coating
/,ak ,stabilaizin kaotin
lant ‘kavtr)/

Dién cuc ¢6 1dp boc day

Heavy-coated electrode
Lhevi kxtid 'lektravd/

Ldp boc day
Heavy coating
/hevi'kotir)/

Ldp boc oxyt

Oxide coating
roksard'kotn/

Lép boc rutin
Rutile coating
/rvul 'kvun/

Ldp boc CaF,

Calsium-fluoride coating
Tkzls1am floraid
‘kavtiny/

Han ho quang chim

Submerged-arc welding
fsabmadsd ok ‘weldrry/

Chit tr¢ dung dé han
Welding flux
fregn Aidsfun.hopto.org
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2451

2452

2453

2454

2455

2456

2457

Ldp xi bé mat
Slag skin
/sleg skin/

Han hé quang khi hao
vé
Guas-shielded arc

welding
/.gees [ildid ak ‘weldr)/

Khi bao vé
Shield gas
/fild g/

Nguén dién

Power supps
lpasd sa'plar

My han don
Single-operator welding

ser
/.s1inNgl ‘oparentd ‘weldin
set/”

My han nhiéu kep han
Multi-operator weldin<

set
/. mARtI ‘opIrend i~
<et/

Diy cung c"‘;p dién
Feed har
Ai:d ba:iry

KV THUAT HAN

2458

%59

2466

2461

2462

2463

2464

Bb diéu chinh tai
Loading regulator
Nxdin regjolenany

Him hé quang dién
xoay chiéu

A-c arc - welding
lersi: ok ‘'weldiry/

Bién ap han
Welding transformer
/weldir) treens'fomaxy/

Cudn diy cing tac
Reactor coil
Ar'ekta kal/

Bé bién déi han
Weldine converter
Aveldin) kan'vatary/

May han dién mot
chiév
Welding DC genertor

fweldin
‘dizsi-'dgenarendry

bt tinh giam dién dp
khihan
Dropping voltuge

characteristic
/.dropin) ‘volud;
katipeviieulun.hopto.org
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2465

JING 287

KY THUAT HAN

May han ¢6 cugn kich
thich tiach biét va cuén

* giam dién ap nii icp

2466

2467

Welding generator with
aseperdle excitation
winding and a series

bucking winding
/,weldin) 'dsenarertd wid
9 ,sepIrelt

tksar'ter/ n ‘waundir an
3 1311 ‘bAkIr) ‘waindin)/

Cuén cam ing
Inducing field winding
N djuaan fild
‘waundiry/

Cuin giam dién ap
Bucking field winding

- Lbakin fild 'waidiny/

2468

2469

May han ty kich thich
Selp-excited welding

eeneralor
feelf tk,vartid ‘'weldin
‘dyenarenda)/

May han tu kich thich
mic ngang
Self-excited cross -
connected welding

generator

lcelf 1k, catid kros
kanetid ‘weldin)
‘dsendrendry/

2470

2471

2472

2473

2474

2475

2476

2477

Bo chinh lvu han
Welding reciifie:
fweldin) rektifaidw)/

Han biing tay
Huand welding
Mhznd 'weldiry/

Tram han, cum han

Welding station
fweldir) ‘sterfn/

The¢ han

Welder
Iweldagy

Kep que han

Electroder holder
/'llektravd ‘hauldaxy/

Mit na han
Hund-held shield
/eend held Jfi:1d/

Quén do bao vé
Protective clothing
fpra.tektiv 'kludiry/

Nguon dién ludi
Three-phase current
maing

Ari. ferz 'kArant memz/

https://tieulun.hopto.org
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289 KY THUAT HAN
2478 Cau dao chinh 2485 6ng dén hudng -
Knife switch Hose guide
maxf switf/ Mz gard/
2479 Dy dién mém 2486 Han ho quang chim ty
Flexible cable ding
/fleks3bl ketbl/ Automatic submerged
N < v arc welding
2480 Han ho quang chim bén /013, maetrk sb, madsd
tu dong ak 'weldiry/
. Semi-automatic
submerge-arc welding 2487 May han ty djng
‘/,sem1 019, mzetk Automatic welding
s9b, ms:dsd ok ‘weldrry/ machine

2481

2482

2483

2484

Can (md) han bén ty
dong
Semi-automatic welding

head, hose-type welder
/.sem1 Oit9, maetrk
‘weldin) hed ; hvz taip
‘weldagy/

Cd cau cap ddy han

Wire feed mechanism
/,ward fi:d ‘mekdInizm/

Con lan ca‘;p day
Feed rolls
fid rolz/

Cudn day

Wire reel
/ward ril/

2488

2489

2490

2491

/013, mzetk ‘weldin
md'fin/

Ong hiit
Suction pipe
Fsak fn paip/

Pau phun

Ejector
A'dsektairy/

Han ho quang Ar-W
Tungsten argon arc
welding

/tAnstn ‘a:gn ak
‘weldir)/

Dién cuc volphram

Tungsten electrode
7tansto 1'lekstrsd/

https://tieulun.hopto.org
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2492

2493
2494
24?5
2496
2497
2498
2499

2500

Binh Acgon

Argon cylinder
[a:gn ‘stinda)/

Pdng hé do dong khi -

Flow meter
Axs ‘mit3()/

Nude lam ngudi
Cooling water
fkulin , wotdr)/

Han dién xi
Electroslag welding
Hlektravsizeg ‘weldir)/

Tam khuén bi'mg Cu

Copper moulding plate
/kopd ‘mvldin plen/

Xi chay
Molten slag

/moltn sleg/

Hén hé quang plasma

Plasma arc welding
fplosmd ak ‘weldiny/

Mo phhn plasma

Plasma torch
Fpla:sma toitf/

Dong plasma

Plasma stream
plasmd strizm/

291

KY THUAT HAN

2501

2502

2503

2504

2505

2506

2507

2508

Khi tao plasma

Plasma-forming gas
rplasmd fomiry 'gaes/

Dip bé mit biing céch
han (han dip)
Surfacing, building up by

welding
Fsafisiry ; bildiry Ap
barweldir)/

Han dip
Build up by welding
MbildAp baa weldiry/

St phun kim loai
Metal spraying,
metalizing

/metl sprenn ,
‘met3latziry/

Siing phun kim loai

Metal spray gun
/'metl 'sprel gan/

Ldp kim loai phun

Sprayed-metal coating
/spreid ‘metl k3otir)/

Han dién trd .
Resistance welding
frr’zistans ‘weldiry/

Han néi dau
Butt welding

Mirttpeidiieéulun.hopto.org
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2509 My han diém
Buit welding machine
Mt ‘weldiry md'fin/

2510 B¢ phén kep gii
Clamping device, clamp
Fklempiny di'vals _
‘kiemp/

2511 B§ phan truyén dong
Feed and upsetting drive
7fi:d 3n Ap'setir) drav/
2512 Tém di dong
Movable plate
/muvabl pleit/

2513 Han diém dién tré
Resistance but welding,

upset welding

frizistans bAt 'weldin)

Ap'set ‘weldiny/-
2514 Han tiép xic
Flush welding
Mz S ‘weldiry/

Han diém
Spot welding
fspot ‘weldir)/

2515

2516 May han diém
Spot welding machine

/spot 'weldin) m3'fi:n/

2517

2518

2519

2520

2521

2522

2523

2524

2625

Co cdu ép nén

Compressing mechanism
/kam'presir) ‘mekInizm/

Can di dong
Movable arm
fmuvabl am/

Can cb dinh
Stationary arm
/ster /031 am/

Chiéu dai can han
Throat depth
223ut depl/

Su han néi
Projection welding
fpra'dzek fn ‘weldiry/

Tam tiép xidc
Contact plate
Ikontzkt pleit/

Su phéng dién
Projection
fpra'dsek fn/

Sif han kin

Seam welding
/sixm ‘weldir)/

Dién cuc dia

Disc-shaped electrode
/disk Seipt 1'lektravd/

https://tieulun.hopto.org
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X . 2533 Van chinh
HAN HOI (KHI) Curofivae
Tkat of vzlv/
GAS WELDING =
2534 Van diéu chinh giam ap
2526 Han hei, han khi Pressure reducing
Gas welding regulator
/gzes ‘weldiny/ /pre S rr'djusin
Tegjulertomy
2527 Mo han, ong han
Welding torch, welding 2535 Bj diéu chinh giam ap
blowpipe kiéu ong phun
fweldin) 1oy weldin) Nozzle-type pressure
blavparp/ reducing regulator
) /nozl talp ‘preSd
2528 Ngon iva 1. djusir) regjolertam)y
Flame.
Aletm/ 2536 Bé giam ap kiéu ngugc
R ] dong
2529 Nhién ligu khi " Stem-type pressure
Fuel gas, combustible reducing regulator
ka8 /,stem talp 'pre 3
rful ges kambastabl rr.djwsr) regjulertam)y/
gx,S/ 2537 Budng cao dp
. High pressure chamber
2530 Han oxy axetylen hat 'Pfe 2 Yeimbamy
Oxvacetylene welding NI
/oks1 ‘settitn ‘weldin/ 2538 Budng ap thap
Low pressure chamber
2531 Binh oxy o520 e P“’i 3 Yembamy
" Oxygen cylinder 53 Mang chan
/'oks1d3am ‘stlindam)y/ Diaphragm
/da1dfrem/
2540 Lo xo diéu chinh

2532 Binh axétylen

Acetylene cylinder
/3'setilin stlinddi))/

Adjustment spring
/:‘d?/\stm:mt spri

ht ps://tiequR/.hopto.org
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2541

2542

. Acetviene genera

2543

2544

2545

2546

2547

2548

Vit diéu chinh
Adjusting screw
/3'd3astiny skru/

B3 (thiét bi) tao ra
axétylen

/3'setil:n 'd:senaré‘ltga.‘,'

Carbure calci CaCy ;.
Culcium carbide .
rkeelsiaf kobard/

Axétylen CyH,

Acenvlene
/3'setilim/

Mo hin kiéu phun
Injector-tvpe torch * - |
An'dsektatap tof/s o

Budng hoa trén

Mixing chamber
rmiksin ‘Yemmbam)y

(:)n;: phun
Noz:le

I ozl/

Dau phun
Tip
Tpl

KN TRUNT HAN

2551
2552

2553

2549 Han hgp nhién licu

Fuel muxture
7l mikt v

Mo han kiéu cao ap
Positive-pressure type

torch
/. p3zit1 ‘pre 3 talp
tfotf/

2550

Han bén trdi han xuéi
Leftward welding,

forward welding
/.leftwad ‘weldin
fowad ‘weldiry/

Han ngugc
Rightward welding,

back-ward welding
/ranwdd ‘weldin
.bzekwad ‘weldiry/

Han khi ap suét cao
Pressure-gas welding
lpre )3 g=< ‘weldin)/

2554 M han nhi¢u diu
phun

Multi-nozzle torch
L maltt ‘nozl totf/

2555 Han nhiét nhom
Thermit welding
/83t ‘weldiry/

https://tieulun.hopto.org
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2556 Nhiét nhom 2564 Mdy cit bing oxy
Thermis Oxygen cutting machine
/esmit/ foksid3dn katin)

' ma'ff:n/

2557 Si cit bimg oxy 2565 May cat oxy tryc giao
Oxygen cutting * Orthogonal-coordinate
/oksidsan kaun)/ oxygen cutting machine

£.083gXnl kodindt
i B 'oks1d39n katin)

2558 Mo cat, voi cat md'fin/

Cutting torch, cutting . L

blowpipe 2566 Can hudng dan doc

/kann) totf katin) ‘ Longitudinal guiding rail
. ‘blavpaup/ AogrYjuwdnl gaudiry rerl/

2559 Ngon Iia nung so by 2567 Trugtdoc
Preheating flame Longitudinal slide
fprhidtin fletm/ Aongrtjuwdintl slard/

2560 Voi nung so bd 2568 Thanh
Preheating nozzle Bar
fprrhitiny ‘nozl/ Ma:/

2561 Oxy dé cit 2569 Mau. duéng cit
Cutting oxygen Templet
7kaur) ‘oksidsn/ Ttemphit/

2562 Vi cit 2570 Chét liy dau ti tinh
Cutting nozzle Magnetic tracing pin
rkatin) ‘nozl/ /magnetik ‘treisir) pin/

2563 Cit 2571 Phn dugc cit
Kerf, cut Part to be cut out
/k3f kat/ /pa:t td bi: kAt et/

https://tieulun.hopto.org
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2572 2576 114698

o i f ikl POEY ard e Efil‘i‘g* aﬁm 3

SR B

2581 i b ol

BN 2583
{"!;’,’.\
t< 450‘0
ror s
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t >450°C
A
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J

W

RETHOT HAR

¥
2572 May gat oxy toa d%%fc

i .ﬂw f’rdeumrdmate oxygen

2 VW" JJJJ BTy
e iing i
e Toksid3an
%4 ﬂnf,@

2573 Khung xoay

Swivelling frame
Fswivalin) freum/

2574 Sy cit biing nggg};:(g&

2576 Sy hdt I6p mat bang
oxy

Surface oxygen cutting
[estis ‘ok<td3In kauny/

HAN QUE , HA
CHAY 5

BIAZING AND 13l

) Ma ndi han
= Bmged Joint, soldered

Joint
/breizd d3oInt |
d3olnt/

‘soldad

~Hop klm han @gng

c (‘Wl’irgzmgﬁller, solder
S

| Core1zir) dyamt 'soldad

= 2582 Ho’p klmﬁan mém

Solder
/'soldd/
258R:Adng dé han
$ acze  Soldering copper
o f<oldarin kopamy/
A

84 Han viy dong han thau

Brazing
Threrrin/

\OLDERING — oaet
2577 Sy han vdi que han
chay, han chay

Brazing, soldering
fbreiziny ‘soldarn)/

2585 Hdp kim Cu dé han
Brazing filler, brazing

alloy
Tbretzir) 'filag)

bISHES #%ulun.hopto.org



KY THUAT HAN 302 ‘ WELDING

2588

. 2589

2595
2596 |

AAANANNNNNY

N

N

N

N

N

N aa

2580
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WELDING

KY THUAT HAN

2586 Hgp kim Cu-Zn han
. Brazing Cupper-Zinic

alloy
/,bre1zir) kopdzin ‘2la/

2587 Hop kim Ag han

Brazing sibver alloy
/bre1zin) 'stlva Sela/

2588 M4 han viy

Soldering torch
rsoldann) oif/

2589 Su han nhiing
" Dipbrazing
" fdip brerzir)/

Bé chia
Bath
/ba:0/

2590

N

AN
2591 Cujn diy cip nhigt
Heating coil
~ /uiun kal/

Chiét bao vé
Protective paste
fpratekuv perst/

26592

2593

2594

2596
2596

2597

2598

2599

Déng chiy dé han
Flux for brazing, flux

for soldering
MAK £3 brerzir) flaks
fa ‘soldanr/

Borax, mudi Borac, hin
the

. Borax

/voxzks/ -

S¢ hin viy trong 1
Furnace brazing
[fsmis breiziry/

Khi quyén bio vé
Controlled atmosphere
A9, travld etmasfrap)

Han vy bing dién tré -
Resistance brazing
A1'z15tns brozzry/

Kep han
Brazing tongs
forerzi) tanz/

Tiép xic bing Cacbon
Crabon contact
[kabn kontaekt/

Hin ma sat
Wiping soldering
fwarptr) 'seldanr)/

https://tieulun.hopto.org
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HEAE TREATMENE

NHIETLUNEN

NHIET LUYEN
HEAT TREATMENT

2600 \'hiét luyén
' Heul Ireatment ..
“hit 'trnmam/

2602 S¢nung hong

Heating
mitiny/

2603 Vuﬁg nong

. " Heat

k/lnr/ G
2604 Gii nhiét
Souaking
rszkin/

2605 Lam ngugi

Cosling ..
rkwhn/ ...

2606 Diém nhiétd) tdi han
Critical point
“Mnkl pomt/ .

Amnealing ©
/mi:nny/

2608 U

Anneal
/nil/

GEan

- "’.‘.‘ ’tm?edf ing
\ ynj;/

Full annealing
Avl 3'ni:hry/

2611 U dang nhiét

Isothermal annea‘h?i‘g
/ar 8k ahiiny/

P
2612 "Ukhiing hagiipan ; U
khu’ Mwai}
§1re§.¢ v 2

amed\‘w#

fstres r'liivir) 3'nihiry/

2613 U két tinh lai
Recrystallization

> annedling i
ALkristalar'zer/n

ani

2614 suihuangq..ia

v,f" Nninmlmn 24
’ rhd: m:la.mcﬁ

2615 Thuing héa

Normalize
momdlarz/

https://tieulun.hopto.org



NHIET LUYEN 306 HEAT TREATMENT

2616 2627
‘ h 1.1 2;HRC 50...55

|- —
Acy
Ac,
60 HRC T
40
2
0 .
2622 ’
C B 4 ” L
ACyp———
Ac:
2625 ¢ 2628

2626

ACJ-
AC1
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-HEAT TREATMENT 307

NHIET LUYEN

2616 Sy toi ; trui

Hardening
/'hq:dnllj/

2617 Tai ; trui

Harden
/ha:dn/

2618 Lam nguji nhanh
.~ Quenching
Fkwentfir)/

2619, Téi hoan toin

Full hardening
Aol hadury/

2620 Téi khong hoan toan
- Soft hardening
/soft ‘ha.dniny/

2621 Téi dang nhiét
: Isothermal hardening
/,a15993:ml ha:dmr)/

2622 Sdram
Tempering
Ntempann)/

2623 Ram

Temper
ftempd/

2624

2625

2626

2627

2628

2629

2630

Ram § nhiét d cao
High tempering
/al ‘temparr)/

Ram thip

Low tempering
N3Y tempanr)/

Téi va ram cao
Hardening with high

tempering
/hadnir) wid ha
‘temparir)/

Téi bé mit
Surface hardening
rsadis hadniry/

Téi cam ting
Induction hardening
/in'dak/n hodniny/

Cudn cam iing
Inductor coil, inductor
An'daktd kail
In'daktam)y/

Vaoi phun nuéc

Water spray
/'wotd spre1/

https://tieulun.hopto.org
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NHIE LUYEN

2631 %

BTk

2632

/
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4
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2633
2641

2634, .

2635
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HEAT TREATMENT My NHH1:LUYEN

- Hienm \‘Qéi;lnlfj/

2632 Sy héa gid RO RO
2639 Hup thamf achon

Aqemq ) ke
/‘eld51f)/ Puckuuhuli’mq
tpzk kabjuragun/
Y
¥

2633 Haa gii ti nhién R
- Natural dgeing 2640 Tham C the long
g, Mueetfral edsiny/ L biquidcqrimrizing
AR g et e ifcﬁjvraérﬂg(/”

2641 Thim ClHERN
a,swrhmw"g
e Kobjora 1/

it uqeme
/a: 'tmjl ‘eidsiry/

, Carhonm em‘u materiul
Mkabau'nerf 3«

2636 Hoa nhiét luyén nhiét
Diffusion heat tredifiens;
chemic:Lhedt Irmmwm

2644 Thim Nitg .

,;afkob,vramg/ N‘mde o .
/'ua.m-mdh fg

%

o
B S HUE: AU

ﬁffb's"‘:‘/médfun.hopto.org
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HEAT TREATMENT

2653

‘\,‘
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NHIET LUYEN

HEAT TREATMENT 311
2645 Su thim Xyanua 2652 L kiéu hop kin
Cyaniding Box furnace
Fsardnaudir)/ Moks fanis/
2646 Thim Xyanua ,
Cyanide 2653 Lo thing, 16 chuyén
Fsaidnaud/ Tank furnace
Aznk famis/
2647 S tham Al
" Calerizing . L2
Fizlaraizin/ 2654 Lo gieng
Pit fumace
2648 Tham Al fort Yos/
Calorize
rkxtorarz/ .
2655 Lo lién tuc
2649 Thim Crom Continuous fumace
B /k9n, tinjuds fanis/
Chromizing
Tkravmaiziry/
2650 Lo nhiét luyén 2656 Lo kisu day
Heat treatment furiace Pusher-type fumnace
/it 'witmant fanis/ /pu 3 tatp Fans/
2651 Lo hoat dong theo chu
"~ ky 2657 Lb bang chuyén
Batch furnace Conveyer furnace
Pztf fanis/ /kan'verd fauis/

https://tieulun.hopto.org



LU MACHINING

GIN CONG Y KHI 312
.. . GIACONG COKHI
MACHINING

2661 2662

. v 2664 i 2 2659 2663
i U e g B [t
—

2673

669
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.,A313

A CONGR (5 KHI

MAC HINIJN;;

GIA CONG Cca KHI

MACHINING

Avaik ‘esfrs/

2662 |1 mit di du :
iy, AL 2670

e Ma(hmed :s‘mfacé'

‘ v‘/lna\'_fi:nd Zs;sffls/\ .
2663 Be mdtchuventlép 2671

Transient Suace”
MraenzIdnt ‘s3dis/

AL
2 €6

s . : 2664 l)ung sai cho phép dé
KHAI NIEM CHUNG . gia cong
GENERAL TERMS ¢ Allowance for machining
/3'1a&39ns 3 mI'sin 1r)/
2658 Su cit got e - Jhoi
Cutting s - Chip
/'kmnj/ SRR q /ffip/
2666 Sv cit ty do
2659 Dung cy cit “Free cutting
, Arikatin/
Cutting 1ol
Crkauntely L
SIS %67J\ﬁmtglmhan
L . . Restrained cutting
2660 Chi tié't'gié\ &)ng o f.streind 'katiry/
Workpiece e ,
Iwistkpiis/ . §668 Luii cat
Cutting edge
-fkanr) eds/
2661 Bé mat gia cong
Work S’"ﬁl(f(}l 2669 Ludicat chinh

Major cutting edge
/.meid3d 'katin) eds/

Luii cit phy
Minor cutting edge
/maund ‘katiny eds/

bau ludi
Nose, corer

Mmavz kond
https://tleurun.hopto.org
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2675
2675

2513/"'

2677

2679

2685
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MACHINING 315

" GIA CONG CO KHI

2672 Mait trudc
Face
Hers/

2673 Mit sau

Flank
Alzenk/

2674 Ché do cat

Cutting conditions
7katiry kan'dlfnz/

2675 Chuyén dong cit
Primary motion ; cutting

motion
/pralmdr1 'm3Sn .
 katin) 'mau/n/

2676 Téc o cit
Cutting speed

v = 150 (m/min)
rkatiny spi-d/

2677 Chuyén dong in dao

Feed motion
Ai:d 'mavfn/

2678 Andao

Feed
Aid/

2679 An dao lién tuc

Continous feed
. /kan'tiwds fid/

2680 An dao doc

Longitudinal feed
Nond3t'tjuwdinl fi:d/

2681 An dao ngang

Cross-feed
/kros fi:d/

2682 An dao vong
Feed per revolution

s = 0.5mm/rev
Ai:d pa revdTu:fn/

2683 An dao/ring
Feed per tooth
8;= 0,1 mm/ring

(mm/tooth)
/fi:d p3 twd/

2684 An dao/phiit
Feed per minute

5 = (mm/m)
/fid p9 ‘minit/

2685 An dao gidn doan
(hanh trinh don)

Intermittent feed
/,1nt3'mitInt fi:d/

2686 An dao/hanh hinh kép
Feed ner double stroke

Smi= 2MMWhanh trinh kép
/fi:d p3 .dAbl stravk/

https://tieulun.hopto.org
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MARHINING

2687

w7

GIA 'CONGCOS K

L‘hleu sau cat
; Qal;lh of cut : back

’)t(uzucm

7dep® v kAt bk

. Angeidsmant/

. Chieu diy phoi khang

bién dang (a)

o lndefotmed chip

2689 pic

thickness

Landitomd, Y1p Btknis/

‘i,,blé"h rang phoi khing

h mdan;., (h)
§ 't’mﬁ’“fnnm d chip yidih

2690

Landifomd Yipw ne/

Tiiét dién ngang cua -

* phoi

: C rim -sectional dred of

" IIH(JJI chip. .

_Nf‘ub

/krox, «ekfani '€ v

ankat tip/

2691

By
Y-

2692

£
Mt ghang cat cua dao
Tool chitting edge plune
At 'kann eds plem/

.

]

48

2700

2693

Mit phing chév R

unMfZ(’

2694

2695

“Cutting e_dge orthogonal

plane
rkatir) eds o'8ogani
plein/

Cic gde ciadao cat
Tool angles
Au:l englz/

e trude

 Tool edke .

- 2696

#ud retk/ -

(.m. sau (a)
1 m)[ clg/aralt( ¢

"] Kltaran/

2697

- 2598

2699

Gée chém (B)
Wedge angle

S,Meds ‘=ngl/

Gée cat (5)
Angle of mttmt'
/ xr_)g. o kAt -

Gée ludi cit (¢) 767
Tool cutiing edge angle

- /ct;le katiny: eds ‘=ngl/
“v*:rf §ia £ J)

Nose angle : corner

angle
ABSHAe Wain hopie org



GIA CONG CO KHI 318

MACHINING

2703

)

AL
BudA

wEe

2766

2707

RS
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MACHINING

319

GIA CONG €U KHf

2701 Ban kinh dinh (R)
Nose radius, cormer
radius
/MmVz ‘rerdids ,kond
rerdas/

2702 Bin kinh I cat (r)

Cutting edge radius
- katir) eds ‘reldias/

2703 Géc nghiéng duong
~ Positive rake
lpozativ retk/

2704 Goc nghiéng am
Negative rake
/egativ rexk/

2705 Pd nghiéng chia Wi cit

(™)
Tool cutting edge

inclination
Al katinyeds
kl'nerfa/

2706 Su co phoi

. Chip contraction
Af1p kan'rek/n/

27707 Phoi lién tuc

Continuous chip
/In'timjuds tfip/

2708

2709

2710

2711

2712

2713

Phoi vong khéng fién

tuc
Discontinuous shearing

segment chip
/d1skan,tinjuas |frarn
‘segmant tf1p/

Phoi vong gay

Discontinuous breaking

segment chip
/diskdn, tinjuds, bretkin)
‘segmant tf1p/

Mép cudn

Built-up edge
Ibiltap eds/

Sulam phoi ngudi
Coolant
kwiant/

Lue cat

Cuting force *
Ikatiry fois/

Thanh phan tiép tuyén
(Pz)

Tangential component of
cu{tilzg force

Pz = 2500N
Azeg'cbenfl
kafpRnant av katin
fois/

https://tieulun.h'opfo.org
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2716

718

2n7

2721

2722
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MACHINING ’

2714 Thanh phan doc truc
(Px) ctia I cit
Axial component of
cutting force

Px = 300N
lxks19! k3'pRUnInt Iv
‘kanir) fois/

Thanh phan hudng
kinh cia I cit (Py)
Rudial component of
cutting force

- Py=300N

/.reidiadl kam.pUnInt
ar'kaun) fois/

2715

2716 Sumén dung cu cit

Tool wear
Auwl wear)y

2717

Vung bi mon

Wear lund
wed lend/

2718 Viing mon khuyét

Wear crater
wved 'kreno.(r)/

2719 Giatri gidi han cia do
man
Limit value of wear
Lt 'vaelju v wealn)

___GIA CONG CU KHi

2720

2721

2722

2723

2724

2725

2726

Tuéi bén dung cy cit
Tool life
Au:l larf/

Su kep chat

Fixture
ffikstf 3/

Su dinh vi

Locating
Axrkertry/

binh vi

Locate
Axkert/

Thanh phan dioh v

Locating element
Av’kertr) ‘elimdnt/

Thanh phan dinh vj 3
diém
Three-point locating

element
Rri:pant [kertin
‘elimant/

Thanh phan dinh vi 2
diém :
Two-point locating

element
Aupoint 1v'kertin
‘elimant/

https://tieulun.hopto.org
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MACHINING 323 GIA CONG CO KHi
2727 Thanh phan dinh vj 1 2734 Cht dinh vi
diém Locating pin
Single-point locating Azy’kemn) piu/
element
/,/1ngl pornt 1v'kem ,
g Pt " 2735 Chét hinh thoi
Diamond pin
/daramand pin/
2728 Géi twa cb dinh
- Fixed support 2736 Sukep chat
fikst s3'pot/ Clamping
Fklzmpiry/
2729 Géi tya dicu chinh 2737 Kepchat .
' Adjustable support Clamp
/3'd5Astabl s9'pot/ /klzmp/
: s 2738 Dung cu, do ga kep
2730 Gaoi twa diéu chinh b Clamping device
sung Tklempiry di'vars/
Additional adjustable . .
support 2739 Kep bang vit
/3,d1/anl 3,d5Astabl Screw c[amp
- s3'pot/ /skrw klemp/
2731 Chém, ném 2740 'Vong dém cé rinh
Wedge Slotted washer
weds/ fslotid ‘wo MV
Supporting pin - Swinging clamp
fs9'poiny pin/ Fswinin klzmp/
2733 Khdi v 2742 Kep kidu vong
V-block Strap clamp
Niblok/

supgklemaéulun.hopto.org
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2744

1IIIII||||.

éf%"?’:liilmu;|;n|m‘

2746
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MACHINING

GIA CONG CU KHI

2743 Ving dém cau

Spherical washer
/,sf1arikl ‘wo fam)y

2744 Kep léch tam
Eccentric clamp
Ak'sentrik klzmp/

2745 Léch tim
Fecentric
fik’sentrik/

2746 Thiét bi kep chat ding

khi nén

Air-operated clumping
device

/.€3 oparertid klempin
dr'vars/

2747 My cng cu, may cit
kim loai
Metal-cutting machine

tool, universal machine
/.metl, katur) ma’fi:n
-otul/

27748 May cong cu van ning
Universal machine tool,

universal machine
/jumivss]l ma'fim twl/ -
Zjuntva:cl ma'fim/

2749

2750

2751

2752

2753

2754

May cong cu chuyén
dung
Special machine tool,

special machine
/.spefal ma'fin tuwl .
.spefal ma'fin/

May cong cu ban ty
dong

Semi-automatic machine
/.seml 013, mzetrk
md'[in/

Cip phéi biing tay

Hand loading
/hzery Tudg/

Chu ky gia cong ban tv
dong
Semi-automatic

machining cycle
/.sem1 913, maztik
m3'/inin ‘sakl/

Ly san pham bing tay
Hand unloading
/hznd An'ludiny/

May cong cu ty dong
Automatic machine tool,

dutomatic machine
/o13,2ttk m3'Si:n tl/

https://tieulun.hopto.org
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2758

. 12660
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MA CHINING GIA CONG CO KHi
2755 Thiét bi cap phai t 2762 Méng cip phoi
dong " Feeder
Automatic loading device Ay
/513, mzetrk 'lvdin '
dr'vais/ : .
2763 Dudng truyén
B . Transfer line
27756 Thiet bj kiém sodt chu ftrzensfa lam/
ky tu dong
Automactic cycle control RO
device 27764 Bing chuyén kiéu budc
/o1, meettk, saikl Step-by-step conveyer
kan'ttravl di'vais/ - /.stepbal, step
kanverdmy
2757 Noi trit phoi
l/‘ﬁlﬁgﬁi y 2765 Thanh chﬁyén
-~ Transfer bar
o, \ £3 bas
2758 Thiét bi cip phoi kiéu firzensts batf
phéu | | 2766 Cit chin
Hopper-type loading " Transfer finger
device frzensfafingam)y
/hopataip Tdin .
drvaas/ 2767 Méckep
2759 Phéu clp phoi iﬁﬁpp}:ﬁf/-
Hopper
fhopawy 2768 Kiém sodt bing
2760 B phin chia chdng rih 5 (NC)
g ) Numerical control-NC
aepatator /ajw, mertki kon'wau/,
[s€deparentdmy - ,
2761 Mang trugt 2769 ghl!d‘ng trinh
rogram
- Chute
Afov/ lpr¥grem/

httpsi//tieulun.hopto.org
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2774 2781

2777 . 2784
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MACHINING -

2770 Thiét bi duc b
Tape punch
hetp pantf/

2771 Phién ducld
Funched tape
fpantftteip/

2772 May cing cu chudng
~ trinh sb
Numerically controlled
muchine-tool-NC

machmne-tool
Aju, mertkll kan, trauld
ma'fimn twl/

2773 Dan vi NC cua may

Muachine-tool numerical

- control unit
/m3'fin twl nju, merl
k3'ntravl jjunit/

2774 He thong NC vi tri
Positioning NC system

fpazifmiry en sisistam/

2775 bing cd theo budc

Step motor
/step "mAIVIM)Y/

2776 Diu ghi hdi chuyén

Feed back sensing heud

/fixdbzk ‘sensir) hed/

N |

GIA CONG CO KHi

2777 Hé thong NC chu vi

Contouring NC system
FkontFrir) en si'sistam/

2778 Tam gia cong

Machining centre
/m3'fimir} ‘sentdam)/

2779 Noi trif dung cu dao cit

Tool magazine
Aul'maegdzin/

TIEN
LATHE WORK

2780 Gia cing tién

Lathe work
Ne1® wak/

2781 Sytién

Turning
Azniny/

2782 ‘Tién

Tum

2783 Dao tién mét ludi cat

Single-point 1ol
/. singl pomt'tul/

2784 Dao tién

Lathe tool
Ne1® tul/

https://tieulun.hopto.org
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MACHINING.

2787

2788

2789

2790 -

2793

2794

%EE%
1]

_ (1]

2795

2797

2798

2799

2802, 2803,
2800
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MACHINING _ 33 GIA CONG CO KHi
2785 Phan cit, dau cit 2794 Dao cd nging
Tool point, cutting part Goose-neck tool
. Aul point kaun) pot/ - /.guwz nek tul/
2786 Cin dao 2795 Dao cat dit, dao tién
Tool shank ranh
Al Jznk/ Offset tool
[ofset tul/
2787 Dao tién tron
Turning tool 2796 Dao dinh hinh
sy wl Form tool
fom tul/
27788 Dao tién tinh
Finishing turning tool 2797 Dao dinh hinh phing
_ Atinin temin twl/ Flatform 100l
. Mzt fom twl/
2789 Dao tién mit dav
Facing tool 2798 Dao dinh hinh tron
Metsig uel/ Circular form tool
' , /.s3kjuld fom tul/
2790 Dao can thang
- Straight-shank tool 2799 Dao gfin Iudi cit bing
/strelt fenk twl/ céch han
. Brazed-tip tool
2791 Dao trii /orerzd tip tel/
Lefi-hand tool
o 2800 binh cit
2792 Dao phai Cutting tip
Right-hand tool /kaur) tp/
' \ 2801 Khe thoit phoi
2793 Dao dau cong ‘ P
: Chip breaker
Bent tool Af1p brerkaim)/

https://tieulun.hopto.org



GIA CONG'CU KHI 332 MACHINING

2810 . vl 2813 2812
2821
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MACHINING 333 GIA CONG CU KHi
2802 Thoat phoi kiéu rinh 2809 Bing may
Groove-type chip Bed
breaker
{l.,gru:v talp 1p 2810 Daumay
retkam)/
Headstock
/Medstok/
2803 Thoit phoi kiéu bic )
. . 2811 Truc chinh
Mep-type chip breaker K
/step taup tf1p ‘bretkam) Spindle
[spindl/
2804 Dao gin Wwdi cit bing 2812 Udong
kep chat Tailstock
Clamped-tip tool ftetlstok/
/klempt tiptwl/ .
2813 Miii chong tim
2805 Can dao Quill
Holder i
Mxldam)/
2814 Hop xe dao
2806 Gin manh hop kim Feed hox
. " Mi:dboks/
cung cachit
Throwaway sintered- 2815 Hép chay dao
carbide insert
Carriage
- /.0awer,sintad Fkenids/
kabald 'msst/
2807 Miy tién 2816 Ban trugt
Luathe ;?jﬁf
Ner/ )
2808 My tién ren 2817 Tam chan
Engine luthe //Y:x r(:r;u ,
lendsin ler®/ P
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Electric ¢ finet
flektrik keebinit/

MACHINING GIA CONG CO KHi
2818 Ban trugt ngang 2826 Cin thc do
Cross slide Speed selector lever
Fkroslam/ /spicd s1'lektd levam)/
2819 Ban dao phiic hgp 2827 Khoang cach tif tam
Compound rest dén tam _
/kompamd rest/ Centre-to-centre distance
[sentd t3'sentd ‘distdns/
2820 Gié trugt ban dao
' Compound rest slide 2828 Chiéu cao tam
/kopausnd rest slaid/ Centre height
: /sent3d hait/
2821 Gid kep dao
Tool post
Aul pavst/ 2829 Phu tung may tién
. y Lathe accessories
2822 Truc vitme (dan huéng) Ae® ak'sesonz/
Lead screw
. Alid skru/
2830 Tam may tién
2823 Truc chay dao Lathe centre, centre
Feed shaft fle® ‘sentalr))/
fiid faft/ .
2831 Lo dinh tim
) N . '
2824 Truyén dong khong tai Centre hole
phanh [sentd havl/
Carriage rapid traverse .
drive ge rap 2832 Tam quay
rkerids repid tra, vas Rotating centre
draav/ fr3u'tertin ‘sentam)y/
2825 Hp cong tac dién 2833 Mam gid
\ Face plate

hties Htigulun.hopto.org
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2837

2839

2848

336 MACHINING

2844 " (2660

2846 2560

2853
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GIA CONG CO KHi

2834 Viu di
Stop bracket
/stop ‘brekit/

2835 Dii trong

Counterweight
Fkasntdwernt/

2836 Mam cap
Chuck
N Ak/

2837 Mam cip ba chiu
Three-jaw chuck
Ari: d30: Y Ak/

2838 Chiu kep

Jaw
/Bo:/

2839 Mam cap bin chiu
Four-jaw chuck
Ao dso: tf AK/

2840 Mam quay
Driver plate
fdraiva plen/

2841 Chit xoay
Driving pin
fdravin pin/

2842 Ciitic

Lathe dog
e dog/

2843

2844

2845

2846

2847

2848

2849

2850

2851

- Truc ga, truc tam
Mandrel, arbor
fmzendrl ‘acbamy

Trycga try

Cviindrical mandrel
/st lindrik] ‘maendrl/

Truc ga con

Taper mandrel
/telpd'mzendrl/

Truc ga bung

Expanding mandrel
/ik, spendin) ‘'maendrl/

(:)ng kep

Coller -
Tkolit/

Do gé tién con
Taper-turning

attuchment
/.teIp3 .tanIn
dtet/ mant/

Gia chia
Base

Con trugt
Slider

Chat
Pivoi
pivar/
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2855 5 2860

2862
2861

2857
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2852 Din huding thing dicu
B chinh dugc

Adjustable straight guide
/3'dsAstabl strent gaid/

2853 Thanh trugt

Slide bar
slad bo/

2854 Tackep
Rest
hest/

2855 Téacdinhvj -

Steadv rest
/stedi rest/

2856 Tac kin theo

Follower rest
. Mol rest/

2857 My tién nhi€u dao
Multi-too! luthe
/L. malt twl Ne1s/

2858 Ban trudt trudc

Front slide
Arant claad/

2859 Ban trugt sau

Rear slide
13 <taad/

__ GIASONG CU KHI

2860 May tién chép hinh
thuy luc
Hyvdraulically-operated

copying lathe
/har dro:hkl, oparertid
‘kopur) leid/

2861 Truot theo diu

Tracing slide
/‘trelsvuj slaad/

2862 Duing, mau

Template
/templert/

2863 Trugt ngang

Cross slide
Tkroslain/

2864 May tién rovonve

Turret lathe
/tar le1®/

2865 U trugc

Headstock -~ %
Thedstok/

2866 Ban trugt rovonve

Turret slide
MtArt slaxd/

. 2867 Diu rdvonve

Turret
At/
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2868

2872

2869
2871

2870 2867
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MACHINING

2868

2869

2870

2871

2872

2873

2874

My khoan doa dimg
Vertical boring and
turning machine, vertical

horing mill

L vatikl ‘borir) In ta:nmn
m3'fim vkl born)
mil/

Cot, tru

Upright, column
/Apraat ‘kolam/

Ban xouy

Rotary table
£ r30tart ‘tetbl/

Thanh dn ngang
Crossrail
rkrosrenl/

Dau ga dao ding
Vertical toolhead
/,vatikl ‘twlhed/

Piau ga dao ngang

* Side 1oolhead

May tién tu déng

Automatic luthe
/ot3'mzetik ler®/

GIA CONG CU KHi

2875

2876

2877

2878

2879

May tién ty donh mét
truc chinh
Single-spindle automatic

lathe
/,s10gl .spindl Otd'mzetk
let®/

May tién ren tuf ding u
trude cb dinh kiéu
Thuy Si

Swiss-type stationary-
head-stock aruomuiic

screw machine

/,swis talp ,stelf dnari
Jhedstok o3, meetik
skrumd'fin/

Cd cau thanh dan tién
Bar-udvancement
mechanism

dar 3d vansmInt
‘mekanizm/

Cd cau thanh kep
Bar-clamping mechanism
Mo, kizmpin
‘mekanizm/

M‘éy tién ren u trudc di
dong kiéu Thuy Si
Swiss-type movable-
head-stock automatic

screw machine
/swis talp ,mu vabi
.hed dtok 013, mzetik

itpeIdiddlun.hopto.org
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2882 2888
2885
2893 2890

|7
?’u
'I//%//
2875
2075 o o :Tj o
I 3 Tl
o i
o |
. Ir S ”
M "o -

https://tieulun.hopto.org



343

GIA CONG CO KHi

MACHINING

2880. Ban trugt diing 2887 Ban trugt dao chinh
Vertical slide Main tool slide
f.vatikl slaxd/ /mern tul slaid/

2881 Thanh can bing 2888 M4y tién ding nhiéu
Rocker truc ban t dong
/rokamy Multiple-spindle vertical

Lo semi-automatic machine

2882 May tién ren rdvonve /. maltipl .spindl ,va:tikl,

2883

2884

2885

Turret automatic screw

machine
Aarit 93, metik skrue
m3'fin/

Truc cam
Camshaft
fkemfaft/

Cd ciu chia, c¢ chu
phan do
Indexing mechanism

An'deksin) ‘mekdnizm/

Miy tién tu dong nhicu
truc nam ngang
Multiple-spindle
horizontal automactic

" machine

£ maltipl’, spindl
hor, zoutl 913, maetrk

. md'fin/

2886

Gia da truc

Spindle carrier
/. spindl kzriamy

semi1 ' 9:itd, maetrk m;‘fi:n/

2889 Vi tri noi cip phoi
Loading station
flxodin ‘sterfn/

SU GIA CONG LO

MACHINING OF HOLES

2890 Sy doald

‘Boring
Morry/

2891 Doals
~ Bore

2892 Dung cq. doa

Boring tool
/bonn l/

2893 Can dao doa

" Boring bar
/borin) ba:my)y/
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2894 2897

2900
2895 : 2&’1:_.] 2900
N — y

SIS BN 2902
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N 2 -r\‘s
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2896
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MACHINING GIA CONG CU KHi
2894 Dao doa mit cin udi 2902 Phan cit cia mii
cit kép khoan
'Single'-bit horing double Cutting point
culter FkAtin) pont/
/,singl bt ,borir), dabl
‘ KAt/
' 2903 Chudi con
2895 Dao doa bung kiéu " Taper shank
khdi ludi cit kép rtetpd [z=nk/
. Expanding block-type
boring double cutter - . e r
Ak, spndir) ,biok taip 2904 Ch“_o' thing
Jborr) ,dAbl Katamy Straight shank -
_ /strent fank/
2896 Piu dao doa
Boring heud R
Pooriny hed/ 2905 Duéi mii khoan
Tang
2897 Sykhoan 13 =
| Drilling 2906 Ci thit mii khoan
/drilin/
o Neck
2898 Khoan 3 el
Drll 2907 Rinh xoin, rinh thot
phoi
2899 Mii khoan Flute
" Drill Alut/
2900 Miii khoan xodn 2908 G xoin
Twist drill Margin
Awist dril/ fmodgin/
2901 Than miii khoan 2909 Ranh thoat phoi
https://tieulun.hopto.or
Body lanalp p g

Nznd/
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2911 . 2919
[\ ¢
"' /' G ,:
2912 2913 2914
2920

2917 . 2921
—;‘ by
R SSSS ===g;===II==|h-r-'
2922
2918 9

https://tieulun.hopto.org



MACHINING
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GIA CONG CU KHi

2910

2911

2912

2913

2914

Dinh cit

Chisel edge
11zl eds/

Mai dinh hinh mii
khoan
Drill grinding, drill

sharpening
/dr1l ‘graxdiny  dril
Sapuiry/

Diém phz:mg
Flat point
/flzet pont/

Diém goc kep
Double-angle point
/.dabl ‘=gl pomt/

Cé gé mong

- Webh thinning

2915

2916

fweb Binin/

Miii khoan gin hap
kim Cachit
Curbide-tipped drill
fkabaid tipt dril/

Piu cit hap kim cing

Cachit
Sintered-carbide tip
/sintad . kabaud ‘tip/

2917

2918

2919

2920

2921

2922

2923

2924

Miii khoan bic

Step drill
/step dril/

Miii khoan phing
Flat drill
Mzt dril/

Miii khoan dét tron

Trepanning drill
Ar'pznin) dri/

Mii khoan ranh xein
ddn

Single-flute drill
/.s1ngl flut ‘dril/

Miii khoan tim
Combination centre drill
/kdmbi'ner/n ‘sentd dril/

Su khoan l6i

Core drilling
/k2: ‘drihiry/

Khoan loi

Coredrill
rko: ‘dril/

Maiii khoan 16i

Core drill
ko 'dril/

https://tieulun.hopto.org
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MACHINING 349 = GIACONG CO KHf

2925 Miikhoankifucé =~ 2932 Limiéng
"~ chudi Spot-face
* Shank-type core drill - fspottes/
1.S=nk taip kodr1l/
_ : 2933 Miii I3 miéng
2926 Miii khoan kiéu dng lét ~ Spotfacer
 Shell-type core drill fspotfersamy
/. fel taap k:drl/ v
2934 Su chudtlé
, Reaming
2927 Su khoan, xody mat frioury/
dau . o
Counterboring or 2935 Chuatlo
countersinking Ream
/kavntdborin) o ) Aim/
kaesntasinkiry/ ' ‘
: ' 2936 Dao chubt
2928 Khoan, xedy mit dau " Reamer
" Counterbore or /rimam)
countersink s
Fkauntabo 2937 Dao chudt cam tay
kapntdsink/ Halld reamer
: /Mendrimdry
2929 Mui khoan, xody mjt
dau . 2938 Dao chudt trén may
Counterbore Machine reamer
Tkasntabo/ , /md'[in EmIxy
2930 Mii 13, xody mit diu 2939 Dao chuét nong réng
Countersink ’ Expansion reamer
FkayntIsiryk/ R - Ak'spaenSn Yimayy
2981 Sula migng 2840 Dao chuit cin
Spot-facing . : Taper reamer

spot fessiry _ ‘ MR un.hopto.org
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351 GIA CONG CO KHi
2941 Dao chudt c6 gin lwdi 2949 B cé dinh miy
) cit Clamp
Inserted blade reamer Adzmp/
Ain, s3tid blerd Yimayy/
_ 2950 Diu kep mii khoan
2942 Ludi cit Drill chuck
Shell reamer Mt/ AW/
1fel’ni:md/
2943 Dao chubt thd, chudt 2951 Dau kep nit
phi - ‘Quick-change chuck
" Shell reamer ik Yeuds Yaw
If el timaxy
. £ I3
2944 Miykhoan 2952 Ong noi trugt
Drilling machine Adapter sleeve
: Adrilry mo i/ /3'daeptd sliv/
2945 Méy. kl'“".‘ d'mg . 2953 Bac din mdi khoan
/Vemcal ‘drdlmg m'achme Dril jig
,vatikl ‘driliry m3'fin/ /sl dsig/
2046 Démiy ‘
Base 2954 Gia d3 bac din
Moels/ -Il g b ase
. /d5ig bels/
2947 May khoan can (xoay - ,
dugc) 2955 Ong 16t bac dén
Radial drilling machine ‘ Jig bushing
/Lre1ddl ‘drhiny m3'fin/ dsig bUSIny /
2948 Can xoay 2956 6ng 16t ap ép bac din
- Arm Press fit jig bushing
fa:m/

, ﬁ’t’trﬁssfﬁﬁig ] Ihlr!i[.h'?)/pto.org
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n
i

GIA CONG CU KHI

2957 Ong It bac din kitu c

2958

g0
Heud-tvpe jig bushing
/hed talp dsig bu )/

Ong 6t bac din phuc
héi due

. Renewable jig bushing

2959
2960

2961

2962
2963

2964

/fri.nju Ibl dsig bU 1)/

Ong 16t thing

Liner bushing
Mamd by f1ry/

Ong 16t doa 16

Boring machine
Tborir) m3'fin/

May doa nam ngang
Horizontal boring

machine
lhort,zontl Borin
ma'fi:n/

Cot phia trudc
Head column
/ed kolam/

Gia dd phia sau

End support
/end 9'pot/ "/

O dé trén gia phid sau
End support hearing
/end $3,poitir) ‘be3riry/

2965

2966

2967

2968

2969

2970

2971

2972

May doa chinh xac (doa
tinh)
Pregision boring

machine
fprr’s13n Jborin) mafim/

May doa cé dan huéng

Jig-horing machine
/ds1g borr) ma'fin/

Bé may
Saddle
Isedl/

My c6 dau tiéu chuan
Standard-unit-type
machine

/,stzndad ,junrt taip
md'fin/

Bé gin dau tiéu chudn

Adapter plate unit
/3'dzeptd plert junit/

Phan truyén dong
Power head
pasd hed/

Phin hop truc

Spindle box unit
/.spindl boks junit/

Phan than may
Base unit
/Mers "junit/
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MACHINING _ 385 GIACONG COKHi

" 'BAO PHANG, BAO wi 2980 Diu trugt
RANH L Side head
o , /sa3d hod/
PLANING, SHAPING, U
SLOTTING 2981 Miy bao ngang
‘ - Shaper '
' 2973 Subao phfmg - ' | /Jepa/
“Planing or shaping :
fplanin) o: *fetpiry/ - 2982 Khung chay dao
- ~Ram
=/

| 2974 Bao phéng

Plane or shape o
fplen o ferp/ 2983 ?; gia cong rinh
mng
2 ! ' ba fstotiny/
2975 Dao,dungcubao B /

Flaning loolor shaping - 5984 Dag cit rinh
tool - = .
R e

2976 May bao 2085 Miybiorinh

Planer or shaper , .
y Slotting machine
fplznd elpa@ N slotry mo St
2977 _‘May bae doc, may bao o
 giwong PHAY
Planer .
Iplzend/ v MILLING
2978 Cin x‘oavy' ngang ’ 2986 Su phay, gia cong phay
- Crossrail - ' . Milling
/krosrerl/ _ Fmiliry/
2979 Diu xoay ngang ' 2987 Phay
~Crossrail head L Mill

rkrosreil hed/ fmil/
. https://tieulun.hopto.org



GIA CONG CU KHI 356 MACHINING
2989 . 2996
@ <5

2997
2990 :
-~
— ]
= 2999
2993
3000
2994 v §;
A ,&
' 3001
2995

https://tieulun.hopto.org



MACHINING
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GIA CONG €O KHi

2988 Dao phay

Milling cutter
Fmilir) kAtam/

2989 Su phay xudi
Climb milling, down
milling
/klaim ‘'miliry-daun
‘mliry/

2990 Su phay nguge
Up milling, conventional
milling .
/Ap'miliry kan'ven/nl
‘mihiny/

2991 Dao phay don

Plain milling cutter
fplemn ‘milin)  kata@y

2992 Dao phay ring xoan

Helical tooth cutter
£helikl tu: © katagy/

2993 Dao phay chiéu trai

Left-hand milling cutter
Nleft.hzend ‘milin}
.katdmy/

2994 Dao phay chiéu phai

Right-hand milling cutter
freit . hzend ‘milin
katag)/

2995 Ring phay

Milled tooth
Amald tu: 8/

2996 Ring dang hét lung

Form-relieved tooth
/fom rli:vd v :8/

2997 Daophay co ring ghép

Inserted-blade milling

culter
/in,s3:t1d ,blexd 'muilir)
kataw)/

2998 Ring ghép

Inserted blade
An,s3tid bleld/»

2999 Dao phay dia

Disk-type milling cutter
/. disktaip 'milir) katdf)/

3000 Dao phay 3 phia

Three-side milling cutter
rerissaid. 'miliny ‘katag)/

3001 Dao phay dia ring doc

Staggeret! tooth disk-type
milling cutter
/stegad tu®, disk taip

‘milir), katayy
hitps://tieulun.hopto.org



GIA CONG CU KHi 358 MACHINING

3002

3003

3004

3005

3¢96
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MACHINING 359 GIA CONG CO KHi
3002 Dao phay mat dau 3008 Dao phay mat
End mill Face milling cutter
lend mil/ Aers ‘milin), katd m)/
3003 Dao phay ring then 3009 Diu dao phay mat

3004

Kev-seat milling custer
/kisit ‘'milin) ‘kAtaE)/

Dao phay goc don

 Single-angle milling

3005

3006

3007

cutter
/s1ngl. 2Ngl ‘mubin),
katam)y

Dao phay géc kep
Double-angle milling

cuiter
/,dabl, 2ngl 'milin),
katam)/

Dao phay ban cau I3
Conver half-round

milling cutter
/konvek haf ramd
‘milin), kAtd/

Dao phay ban cau 15m
Concave half-round

milling cutter
/konkerv haf,raund
‘'mikin), katom)y/

Face milling head
Aets ‘milir) hed/

3010 Dao phay cat rinh

Sliting saw. circular saw
fshitin) s 's3:kjulaI)) s/

3011 Dao ciit vong ghép

Segmental circular saw
/seg, mentl, s3:kjvld s/

3012 Vong ghép

Segment
/segment/

3013 May phay

Milling machine
Fmiliny me'fin/

3014 May phay kiéu congxon
Knee-type milling

machine
/,ni: talp ‘mihi) md'fin/

https://tieulun.hopto.org
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MACHINING

361

_GIA CONG CO KHi

3015 May phay nim ngang
kiéu congxon
'Horizoma[vknee-type
milling machine
/orl,zontl ,ni: tarp
‘milin) m3'fi:n/

3016 My phay ding kicu
congxon
Vertical knee-type
milling machine -
/vatikl, ni: tadp ‘milin)
- m3'fim/

3017 Khdp congxon

Knee
/ni/

3018 Can phia trén
-« Overarm
/Rvar'am/

3019 0 détruc

Arbor support
1,ab23 sdpot/

3020 Nip truc chinh

Spindle nose_
/spindl nyvz/

3021 May phay ngang van
nang v
Universal-type horizonsal

milling machine
fjun1, vasltalp
“hort,zontl 'mrlin)
ma'fin/ )

*83022 Ban xoay

Swivelling table
/,sw1v]1|j ‘terbl/

3023 May phay | iéu try
trugt
Ram-type milling
machine '

/rzmtalp, mihr)
- ma'fin/

3024 0 truc chinh

Stub arbor
/stab ‘abat) -

3025 Chét diu truc chinh

Spindle-nose key
/. spindl nRz'ki:/

3026 Thanh kéo

Drawbar, draw-in rod
[drobar)) . droin rod/

3027 Trucga dao
Shaft-type arbor

/[ aft taip ‘abam)y

httpé://tieulun.hopto.org
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3030 3041
3037

3042
3038

3043
3039

3040
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3028 Vanh ngan cach 3036 Chia, phan d6

Spacing collar Indexing
/.spelsin) kolam)y/ /in'deksir)/
3029 Ongloté d 3037 Phin dé truc tiép
Bearing sleeve Direct indexing
/bearin shizv/ /dy,rekt n'deksir)/
. . 3038 Phan dj don gian
3030 Dau chia, dau phian do Plain indexing
Dividing head, indexing /pleln 1n'deksiry/
head ‘
/drvaudiry hed - 3039 Phén d§ vi sai
in'deksir) hed/ Differential indexing
fdifa‘ren 1 m'deksiry/
3031 ia chia 3040 Cic binh ring thay thé
Index plate Change gears
/in'deks plert/ Afetads gioz/
3032 Thanh chia 3041 My phay givong
Index crank Planer-type milling
An'deks krznk/ hine
mac
; /,plend taip ‘'milin
3033 Chat chia m, i/
Index pin
/in'deks pin/ 3042 May phay mam quay
Lo Rotary-table milling
3034 Chat dinh vij machine
Lock pin . Lrovtom, tetbl 'milin)
Mok pra/ md. fin/
3035 Tructylé 3043 May phay chép hinh
Sector arm ; i
/,sektar ‘am/ hlff .gzxyvfﬁ%ﬁqffﬁg)pto.org



GIA CONG CO KHI 364 MACHINING

ﬁ}\g o ) 3055

! 3056
T\
N 5%

https://tieulun;hopto.org
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3044 Thudc vé truyén sy CHUOT
. Pantograph BROACHING
/’gzmagra:f/
3050 Sy chudt kéo
3045 Chét theo diu Pull broaching,
Tracing pin,tracer broaching

3046

3047

3048

3049

[elsin) pin, trersd(ry/

May phay chép hinh
ban ty dong
Semi-automatic electrical
trace-milling machine

. /,s3mI o1d'meetik

lektrikl trers'mrhin)
m3, fin/

Ba phat kiéu cam
khang

Inductance-type pick-up
An'dak/n taip ‘pikap/

Bo khuéch dai

Amplifier
lfzmplifatam)/

May cua vong

Circular sawing machine
1.5s3:kjUla 'so1r) md'S1n/

3051

3052

3053

3054

3055

3056

Aol bravtf1n , bravt/1ry/

Chuét
Broach
orwtf/

Chuét kéo
Pull broach, broach
fpul brslf , brautf/

Su chudt 15

Internal broaching
An,t3:al bravtfin/

Chuét 15
Internal broach
An't3ml braut//

Sy chudt bé mit

Surpace broaching
1's3:f1s 'bravt/] IQ/

Chudt bé mat

Surpacebroach
Isafisbrautf/

https://tieulun.hopto.org



GIA CONG CO KHI 366 MACHINING

11 g -
3064 3066
3067
3068

3059

-
3070 =

A

https://tieulun.hopto.org



MACHINING 367 GIA CONG CO _KHi
3057 Chuét theo bién dang 3064 Phén dinh c6, kich
Profile-cut broaching thudc
/pravfad kat bravyiny/ Sizing section, finishing
section
., fsaxzin) ‘sekfu finif1
3058 Sy chuét din tién ) 0
Progressive-cut
broaching
fpra, gresiv kat bratfir)/ 3065 Cansau
Rear pilot
) 13 ‘pailat/
3059 Chuot theo duang sinh
Generation-cut 3066 Chuai sau
broaching Rear support
/dzena.rerfn kat 13 sa'pot/
‘bravtfiry/
3067 Dao chudt rinh then
. K broach
3060 Dao chuit I3 e o]/
Circular broach
| [5okivla braf/ 3068 Su chuét diy
Push broaching
s » /
3061 baukéo poJ Bryin
Pull end 3069 Chaét diy
/pul ‘end/
Push broach
puf bravtf/
3062 Than trudc . -
) 3070 Dao chujt day
Front pilot
Arant ‘patlat/ Push broach
3063 Phin cat 3071 May chuét
Cutting section Broaching machine
rkatin), sek fn/ Foravtf1n ma'fin/

https://tieulun.hopto.org
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MACHINING 369 GIA CONG CU KHi
3072 Maiy chudt ngang 3079 Mai
Horizontal broaching Grind
machine /graind/
Mori, zontl brstf1n ’
- mafin/ 3080 Banh, di mai
Grinding wheel
3073 Bé may
* Pedestal 3081 Ky hiéu d4 mai
Ipedistl/ o )
Grinding wheel marking
/, d i1 'makiry/
3074 Than trén sramdi wil imeln
Top bed 3082 Nhi mdy san xuat
#fop bed/ .
Producing factory
. ‘djwsiry foektarl/
3075 Than dudi fprotain teelean
Botiom bed 3083 Dang di mai
/botam bed/ :
Wheel shape
L il fep/
3076 Xy lanh chinh '
Main cylinder 3084 Banh mai phi:mg
/mern ‘stlindam)y/ L
' : Straight wheel
, s, /strent wil/
3077 May chudt ding
Vertical broaching 3085 Banh mai c6 gb ngodi
" machine .
Recessed straight wheel
fvaukl braoyin fri'sest strent wicl/
md'fin/
= 3086 G damai
SUMAI
- Recess
GRINDING hi'ses/
3078 Sumai 3087 Damai dang dia
Grinding Dick-type tf/heel
Igatndiny/ /,disk tarp ‘wil/

https://tieulun.hopto.org
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MACHINING

.

GIA CONG CU KHI

3088 D: mai hinh tru
Cylinder wheel
fsiitndd wil/

3089 Dba mai hinh chau
thzlmg

Straight cup wheel
/strest, kap ‘wil/

3090 ba mai hinh chau cdn

Flaring cup wheel
/fiearin kap wil/

3091 Dimaidia

Dish wheel
Mif wil/

3092 Chat litu mai
Abrasive
) /3’brexsiv/

3093 Oxit nhom tong hop
Synthetic aluminium
oxide
/sinBetik ljU'minIam
‘oksard/

3094 Cachbuasilic

Silicon carbide
[siikIn ‘cabaid/

3095 Nitritho

Boron nitride
/boron ‘nantraid/

3096 Kim cuong

Diamond
/daramand/

3097 Hatmai

Grain
/gremn/

3098 C3hat mai

Grain size
/greln sarz/

3099 Thanh phan hat mai c

13

ban

Basic mesh fraction
/,bersik me S ‘frek fn/

3100 Ky hiéu cé hat

Grain size index
/grein salz in'deks/

3101 Cip do ciing cia da

N
mai

Grinding wheel grade
/.gramdin) wil ‘grerd/

8102 Céu tric 34 mai

Grinding wheel structure
/, graindin} wi:l
‘straktf 3y

3103 Ciu tric chat -

Dense structure
eSS 3Rn .hopto.org
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3114
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_MACHINING

3104 Ciu tric trung binh

Medium structure
/mi:diam ‘strakt/ 3m)y/

3105 Cau tric khong chat

Open structure
/. upan ‘swakyamy

3106 Lién két

“Bond
Mond/

3107 Lién két kiéu thily tinh
héa
Vitrified bond
/.viuifaid bond/)

3108 Lién két nhya héa

Resinoid bond
/,rezinotd bond/

3109 Lién két cao su

Rubber bond
"/,rAb2 bond/

3110 b chinh xdc ciia da.
mai
Wheel accuracy degree
fwil ‘zkjurast dr'gri/

373

GIA CONG CO KHi

3111 bamaikiéu vong xéc
mang
Segmental grinding

wheel
/seg. mentl ‘gralndir)
wil/

3012 Xéc ming mai

Grinding segment
lgraindir), segmdnt/

3113 Su mai tron ngoai

Cylindrical grinding
/s1,indrtkl ‘graundir)/

3114 Mai tron trong

Internal grinding
An't3nl ‘graindiny/

3115 M::bé mat, mai phing

Surface grinding
r<341s 'graindiny/

3116 Mai vé tam
Centreless grinding
/.sentdls ‘graindiry/

. 3117 Bénh dan

Regulating wheel
Iregjulentin wil/

. 3118 Thanh tya

Work rest blade
/. w3k rest bleld/

https://tieulun.hopto.org
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MACHINING 375 GIA CONG CU KHi
3119 Guéctya 3126 May mai tron trong
Supporting shoe Internal grinding
/sa'potin Su/ machine
/in,ta:nl ‘gramdin)
. m)3, fin/
3120 Mam tif tinh
Magnetic chuck .
/muegnetik tfAk/ 3127 Paulam vi_éc
Workhead
i wakhed/
3121 Sy mai tinh tién dgc
Traverse grinding
' Jtreevas ‘graindiry/ 3128 Truc chinh mai m3t
dau
N . Face-grinding spindle
3122 Mai tinh tién ngang Aexs .gramdin) 'spindl/
Infeed grinding plunge-
cut grinding ,
/nfid ‘gramdin) plands 3129 May mai phang
kat ‘gramdir) / Surface- grinding
machine
. /,s3f1s ‘grandir)
3123 May mai tron ngoai ma, [in/
Cylindrical grinding
machine .
fsr'lindrkl ‘graindin 3130 May mai be mat vi
w3t/ * ban may tinh tién truc
chinh niim ngang
3124 Hop démai Recfpmcatingi table
Wheelhead horizontal s’pm.dle
rwithed/ surface- grinding
machine
3125 Con céc hanh trinh Ar'siprakertir] ‘tesbl
Tripping dog hori'zontl 'spindl ‘ssf1s
Anipir) dog/ ‘graindin) m3'fin/

https://tieulun.hopto.org
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MACHINING 377 GIA CONG CU KHi
3131 My mai phing truc 3137 Ban xoay
ding, mam quay Swivelling table
Rotary table vertical Fswivelir) tetbl/
spindle surface- grinding
machine T T
1 r3otan ‘teibl ‘'vatrkl 3138 N_l:al bfmg !).ang tai co
‘spindl safis ‘graindin gan bot mai
md'fin/ Abrasive-belt grinding
/3%breisiv belt ‘graindir)/
3132 May mai vo tim
Centreless grinding 3189 Miv mii bing phi
machine :ay '{' \ang phang
/'sentalis ‘graindir) gan b‘.’t mai
. ma'fin/ Abrasive-belt grinding
machine
, . A'bretsiv belt ‘gramdin)
3133 May mai dung cu cat ma'fin/
Tool-and-cutter grinding
machine e
Awl an ,kAtd ‘graindin 3140 Bang tai gan bjt mai
ma'fin/ Abrasive belt

3134

3135

Dau lam vige
Wheelhead
Awi:l hed/

Hop ga
Bottom carriage

/,botam kends/

3136

Ban dgc

Longitudinal table
Nonds1tjudinl tebl/

3141

3142

3143

/abrexsiv ‘belt/

Con lan tiép xiic
Contact roll
Tkontekt raol/

G4 lip da mai
Mounting of grinding
wheel

/,mapyntir) Iv ‘graidir)
wil/

Khau ndi

Adapter

/3" £1.9)%4
hitpa/tealun.hopto.org
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MACHINING

379

GIA CONG CO KHi

3144 Bich kep
Clamping flange

Tklzempin) flemnds/

3145 bém lot
Gasket
lgeskit/

3146 Dbéi trong cin biing

_ Balancing weight
Maldusir) wi:l/

3147 Su can bing

Balancing
/bzlansiry/

3148 Can bang
Balance
lbxzldns/

3149 Khang cin bing
" Unbalance

/An'bzlans/ *

3150 Gis cin bing
Balancing stand
bzldnsiry stend/

3151 Truc cin bing

Balancing mandrel
/bxl3nsir) ,mzendrl/

3152

3153

31564

3155

3156

3158

Su sita chinh d4 mai

Truing dressing
faur) Cdresiry/

Piu sta dé mai ¢6 gin
kim cuong

Diamond-point dresser
/,daldm3nd paint
'dresd)/

Pau sira da mai kiéu
520

Star-type dresser
/statalp ‘dresafr)/

Su mai uit
Wet grinding
Avet ‘grardiry/

Pau phun

Nozzle
Iozl/

Bé chifa

‘Tank

Aznk/

Bom chit lam ngudi

Coolant pump

Fku:13nt pAmp/
https://tieulun.hopto.org
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MACHINING 381 GIA CONG CO KHi
3159 B tach ti tinh 3165 Diu khuén cit ren
- Muagnetic separator Thread-cutting die head
/fmzegnetik sepdreitd/ fered katin) darhed/
3160 Bunsét 3166 Dao Iugc ren vong
Abrasive slurry Circular chaser
/3'brelsiv si3:r1/ rs3:kjuld tfe1sa/
. ‘ 3167 Dao lugc ren tiép tuyén
SU GIA CONG REN Taﬂgent chaser
THREAD MACHINING /zendsant tfe1sd/
, 3168 Dao lwdc ren tron
3161 Sy catren » Radial chaser
Thread cutting fre1dial 'tfe1sa/
Fred 'katur)/
3169 Suphay ren
3162 Dao tién ren Thread milling
Single-point threading fered ‘miliry/
tool
Fsingl pant ‘Sredin) tu:l/
3170 Dao phay ren
. Thread-milling cutter
3163 Khuin ban cat ren fGred 'milir) 'kata/
Thread-cutting die
_ /fred kaun dayv
3171 Dao phay ren don
: L * Singer-thread milling
3164 Daucatren culter
Thread-cutting head /'singl Bred 'milin

'kAtd/
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383

GIA CONG CO KHi

3172 Dao phay nhiéu ren
. Multiple-thread milling

cutter
lmaltipl Sred 'mihr)
katd/

3173 Sy phay ren hanh tinh

Planetary thread milling
Iplzenitdr: Bred 'milir)/

3174 DPau phay ren hanh tinh
Planetary thread-milling

head
" Fplaenitdn Sred ‘milin)
hed/

3175 Miii cit ren tard

CTap
Azp/

3176 Taré tay

Hand 1ap
/aend tep/

3177 Tarb trén may

Machine tap
fm3'fin tep/

8178 Taré daiéc

Nut tap
/At tzep/

3179 Tard xép mé (dugc)

Collapsable tap
/k3'lepsabl taep/

3180 Sv can ren

Thread rolling
/8red T/

3181 Khuan cén ren phing

Flat thread-rolling die
lzet ¥red ravln) dav

3182 Khuén can ren tru

Cylindrical thread

rolling die
fsthindrik] Bred Yaulin
dav

3183 Sumairen

Thread grinding
Pred ‘graindin)/

3184 Banh mai don

Single-rib grinding wheel
/s10gl r1b ‘graindiry wi:l/

3185 Banh mai nhiéu ren

Multi-rib grinding wheel
/maltt 11b ‘graindir) wi:l/

https://tieulun.hopto.org
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385

GIA CONG CO KHi

3186 May mairen
" Thread-grinding
machine
Ared 'gramndiry md'fin/

3187 Camdd

Relieving cam
Arlivin kem/

3188 B chinh bu hudng

Lead compensator
Ni:d kampen'sertam)y/

SU GIA CONG BANH
RANG .
GEAR MACHINING

3189 Sucit ring

Gear cutting
/g13’%katin)/

3190 Phuong phap chép hinh

Form-copying method
Ao:m koplir) 'me8ad/

‘3191 Phudng phap sinh

Generating method
/dzenaremr) 'me®ad/

3192

3193

3194

3195

3196

3197

3198

Dao phay bién rang
Gear-tooth side milling

cuiter
/g13 tu:@ said 'milir)
kAtd/

Dao phay chan rang

Gear-tooth end mill
/819 tu:© end 'mil/

Piu cit rang nhiéu lwdi

Multiple-blade gear-

cutting head
/,mAltipl blexd
gld.katin'hed/

Dao phay phac hinh

Hob
Mob/

Dao phac hinh dan

Flyhob
[Mlathob/

May phay réng phac
hinh

Gear hobbing machine
/g13.hobi) m3'fim/

Try trude
Front column

A5 ¥ARAUN.hopto.org
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MACHINING _ __

3199 Trusau

Rear column
A19 kolom/

3200 Ban trugt dao

Hob slide
/hob staid/

3201

Pau xoay dao

Hob swivel head
/Mmob ,swil hed/

Cin ch(‘;ng

3202

Work support arm
fwsk s3'pot o/

Truyén déng ddi riinh

3203

Change gear train
M ends g1 trein/

3204 Sodd dong ciia may
phac hinh
Kinematic diagram of the

hobbing muchine
/kind, maetik 'daudgreem
av 63 ‘hobiry ma'/in/

3205 Chuéi truyén dong
" Kinematic chain
/Kind. mztik ‘tfem/

g7

3206

3207

3208

3209

3210

__GIA CONG €O KHI

Truyén déong chudi theo
chuyén déng thif cip
Kinematic chain of
indexing and generating

motion _
/kind, maetik tfem av
n'deksir) an
‘dsenarertir) 'm¥®/n/

Truyén dong chudi theo
chuyén déng chinh
Kinematic chain of

primary motion
/kin3.mztik el ev
,praim3Ir ‘'m [ n/

Chuéi truyen dong an
dao ding
Kinematic chain of

vertical feed
/ind, meetik ‘tfem v
Jvatikl fid/

Céc banh ring thay doi
ty s

Index change gears
/indeks tfemds 'g1oz/

Céc banh ring thay déi
lugng cit

Feed change gears
Aid tfeinds gioz/

https://tieulun.hopto.org
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MACHINING 389 GIA CONG CUO KHi
3211 Cicbanh rang vi sai 3219 Dung cu cit ring tinh
Differential change gears tién
Adifa.renf1 Uemd;s ‘graz/ Reciprm‘ating gear
. . cutting ool
3212 l".‘" dz;ng rang A, siprakertir) gi3 'katin
Gear shaping tul/
/819 "fepiy/
3220 Bédd
3213 Dao tao hinh rang Cradle
Gear shaper cutter Fkrexdl/
/g13 '[e1pd katan)/
3221 May cat banh ring con
3214 May baq banh rang thing
Gear shaping muchine Straight-bevel-gear
gear shaper 'generator/stren .bevl gid
- /g13 ferpiry ma'fin g1a %en}ar;nam)/
Jerpa/ 3222 Sy cat banh rang con
xodn
3215 Bedi Spiral-hevel-gear cutting
Saddle /.spaurl ,bevl gId katin)/
Fszedl/
3216 Sv cin rang 3223 bau cit kiéu phay mat
Gear rolling dau
/g13 ‘rashin/ Face-mill type cutter
) heud
3217 Banh can rang ffels mil tatp kA3 hed/
Gear roll
/513 TR/ *
3224 Sucarang
3218 Cit rang cin bang cac Gear shaving
dao tinh tién /g1 feviry
* Bevel gear cutting hy .
3225 Daocarang

*reciprocating lools

L bevl g13 'katr) bat
ri’siprakertir) twiz/

Gear-shaving cutier
etatpevitigatemhopto.org



GIA CONG CO KHI 390 MACHINING

3226 3234

3235
3227

3236

3237
3228
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3240

3231




GIA CONG CO KHI

MACHINING 391
3226 May ca ring 3233 Chitmaira

3227

3228

Gear-shaving machine
/g13 " fetvin md' fin/

Su mai banh ring
Gear grinding
/g19 'graindiny/

Banh mai bién dang
Xon
Helically profiled

- grinding wheel

3229

Lhelikl ,provfald
‘gramdin) wi:l/
May mai banh rang

Gear grinding machine
/g1 ‘gratndiny m3'fin/

GIA CONG TINH
FINISHING

3230

3231

3232

S gia cing tinh, danh
béng

Finishing
A finy/

S¥ mai rd, mai nghién
Lapping
Tepin)/

Mai ra
Lap
Mep/

3234

3235

3236

3237

3238

3239

3240

Lapping compound
/lzpin) kompasnd/

Dao mai ra cing
Solid lap
,solid lep/

Dao mai ra dicu chinh
dugc

Adjustable lap
/3. d5Ast3bl Lep/

Dao mai ra kiéu vong
Ring lap
A1 lzp/

May mai ra
Lapping machine
Nxpir) m3 fin/

Mam kep phdi
Workholder retainer
Sw3khaudd ritemam)/

Ban ra quay

Rotating lap
Aay'tertin) lep/

Su mai khon, mai doa
Honing

- /hnin/

3241

Dung cu mai khon

Honing tool
/haunin) tul/

https://tieulun.hopto.org
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3246

3247

3249

\
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3242

MACHINING

Than dung cuy

. Body

3243

bodi/

"Can diéu khién

. Radial feed rod

3244

3245

3246

frexdial fid rod/

Can gitt da

Stone holder

/st hawldam)y/
Da mai

Abrasive stick, stone
/3'brelsiv stik  stun/

May mai khin
Honing machine

/hinir) ma'fim/

3247

Sy gia cong siéu tinh

~ Superfinishing

3248

3249

Lswpdtnifiny/

Pia gia cong siéu tinh

Superf nishing head .
/ cu,pa‘tmll ) hed/

Su danh héng, mai
 bong

Burnistung

lbsnrfiny/

_ 393

GIA CONG CO KHi

3250

3251

3252

3253

3254

3256

3257

Dung cu mai bong
Burnisher
L ENTET ) TR

Su can bong
Roll burnishing
A1 ban 1)/

Con lin can bong
Roll burnisher
£l baar Iy

Su can bong mat trong

Internal roll burnishing
/m,t3:nl ravl ‘bt f1r)/

Con lan can bong mét
trong

Internal roll burnisher
fn,tanl r0l banrfIm)/

Su ¢ha, danh bong
Polishing
rpolifiry

May cha danh bing
Polishing machine
fpolif1) ma'fin/

bia cha bang

Buffing wheel
/bafin wil/

https://tieulun.hopto.org
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MACHINING 395 GIA CONG CO KHI
GIA CONG CO KHI 3268 Gia cong biing xung
BANG HOA - LY dién .

- Electric-pulse machining
PHYSICAL AND /. lektrik pals
CHEMICAL MACHINING

3258 Su gia cong héa-ly
Electrophysical
machining
A lektr . frzikl
m3'fimry/

3259 Gia cong bang phong
dign
Electrical-discharge

machining
A lektrikd dis, tf o:cy
md3'fimry/

3260 Gia cong tia Iwa dién

Electric-spark machining
A.lektrik spak
m3'finin/

3261 bién cuc dung cy

Tool electrode
Aul rlektravd/

3262 Chétlong cich dién

Dielectric fluid
/dit lektrik ‘flwid/

3264 May phat xung

md'fi:ning/
(24

‘Machine pulse generator
/m3'fi:n pals
‘dsendrerta(r)/

3265 Gia cong bing dién

tiép xiic
Electrical contact
machining

A Jektrtkl kontaekt
md'finiry

3266 Gia cong bing siéu am

Ultrasonic machining
L Altra , sontk m3'fTnIr)/

3267 B¢ dao dong am thanh

Audio oscillator
/,0:d1230 "os1lentdmy

3268 B rung dng ti gido

Magnetostrietive vibrator
/mzeg'nitUstrrktiv
varbrendm)y

3269 Bun sét mai

Abrasive slurry
Anbigesty/tRbartin.hopto.org
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MACHINING

' 8270

© 3271

3272

3273

3274

3275

Dung cu siéu dm

Ultrasonic tool
/. Altr3'sonik twl/

Gia cing bang dién hoa
Electrochemical

machining
A Jektr3u, kemikl
md'fimiry/

Gia cong dién hoa dm
cifc quay

Electrochemical rotary '

cathode machining
A.lektr, kemikl .ravtar:
'k2830d m3'[i:mr)/

Dung dich dién Iy
Electrolvte

Alektrvlan/

Sy mai trong dung dich
dién ly

Electrolytic grinding
A.lektrulitik ‘gratndiry/

Gia cang bang dong
phun dién héa

Jet electrochemical
machining

/et 1. lektrs, kemikl

ma'finiry/

397

GIA CONG CO KHi

GIA CONG NGUOI VA
LAP RAP

BENCH AND ASSEMBLY
WORK

3276 Gia cong nguji
Benchwork
bentfwak/

3277 i, ban kep
Vice
~aas/

-3278 Ban th¢ ngudi

Bench
/Mentf/

3279 Svly dau, liy muc

Laying out
flenn ast/

3280 Ly dau

Lay owt
fler ast/

3281 Miii vach
Scriber
[lskradbdm))/

3282 Ciphing

Surface gaige
rsafis gerds/

https://tieulun.hopto.org
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Mred plag gerds/

Calip vong ren

Thread ring gauge
Rred r1r) gerds/

Calip dudng bién dang

Profile gauge
lpryvfail gerds/

Calip iam viéc

Working gauge
Py seesbiun .hopto.org
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3523
\—3527
4.
3524 3525 3526
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‘3514

3515

Calip kiém tra
Inspection gauge
/in'spek f'n geids/

Calip chuén

Master gauge
/'ma:td gerds/

PO CHINH XAC BE

MAT

ACCURACY OF SURFACE

FORM

3516

3517

3518

3519

Bé mat thitc

Actual surface
/. zktf ol ‘safis/

B& miit hinh hoc -

Geometric surface
/510, metrik's3fis/

BE miit ghép k&
Adjoining surface
radsomin) ‘safts/

Bién dang thyc
Actual profile

L=kt wlpravfal/

3620 Bién dang hinh hoc

3521

3522

3523

3524

3525

3526

3527

Geometric profile
/1o, metrtk ‘provfail/

Bién dang tiép lién

Adjoining profile
/3'domin) ‘pravfail/

D¢ sai I¢ch hinh dang

Form deviation
/ffom divi'erfn/

P tron
Roundness
/frasndnis/

Do khéng tron
Out-of-roundness
/25tIvTasndnis/

D ovan
Ovality

/xyvalau/

Doquét
Lobing
fawbiny/

K7 hi¢u qui wéc
Conventional

designation
/k3n,venSInl
disarneyfn/

https://tieulun.hopto.org
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3529 35?’/
3532 =[0.077] 3541 5157

=y oy

L i
—_— B D
3533 3535
o o ——— . —— — ——
3534 3536
3537
—10,05/300
N—3527

$ Ll
( L I{/IIIIII,/ - "”:

i1

3518 3516 3538
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3528 Phuang phap kiém tra

3529

3530

3531

3532

Method of checking
/me€ad av ‘Yekiry/

Thudc do 46 tron

Roundness meter
fravndnls ‘mitd(@x)/

Thiét bj ghi
Recording apparatus
ATkO:d1r) =pITEItIS/

Do thi d6 sai lch

Deviation diagram
/divielfn 'datagrem/

Dé sai lech bién dang

doc

i

Deviution of

- longitudinul-section

3533

3534

profile

Aivi'‘erfn av
longLtjwdinl'sek fn
‘provfall/

Dé con
Taper
rtetpar)/

Do tag trf;ng

Burrel
beerl/

3535

3536

3537

3538

3539

3540

3541

3542

bé vong
Bow
Pxs/

D6 cong

Camber
lkemb2*Y/

b thfmg

Straightness
{strextnis/

D§ khang th'«ing

Nonstraightess
foon'strertars/

Bién thing chinh xéc

Precision straight-edge
/pri‘si3n strent eds/

Midc ngang

Spirit level
Ispirtt 'levl/

bé phang
Flatness
[Mletnis/

Do khang ph'fmg

Nonflatness
fuon'flzetnrs/

https://tieulun.hopto.org
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3545 L_r:—]___l_ [i: 3547

111002 |4}
Em 3516
35|sJ 35'13]
0|
3546 ’/5/////
> 3437
3528
3548
3547 1 A
A=x,-x,
3551
3552

ez
&J&H%

3528
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3543 Do loi

Convexity
/kun'veksatl/

3544 Pilom

Concavity
fkonkzvatl/

DO CHINH XAC VI TRI
BE MAT

ACCURACY OF SURFACE
POSITION

3545 Dj song song

Parallelism
/pxralelizm/

3546 Dj khing song song

Non-parallelitv
/non pxralelatr/

3547 Bémat chuin

Datum surfuce
" /dertam ‘satis/

3548 D vuing goc

Squuareness
Iskweants/

549

3550

3551

3562

35563

3554

3555

3556

D6 vudng géc chinh xac
Precision square
fpri'si3n skweda )y

Pé phang chinh xac

Precision surface plate
fpr1's13n 's341s plen/

D6 khang vudng goc

Nonsquar. ness
/Mmon’skwedanis/

Tac dong lénh

Camming action
rkaemin) =k fn/

Khéi V
Vee block
Ni: blok/

Do dong tam
Concentricity
/konsan'‘tristy/

Db léch tam
Eccentricity
feksen'trisat/

Pan vi sai sb dac lap

Nongqualified tolerance
faon. kwolrfald
‘tolaran</

https://tieulun.hopto.org
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l —— ] |
3558 T 3564 =
d s E
fig=
R e
3561
3562
3569

S Smy /-'3572 :in

Aamgx
21

F.._,ﬁfgz
Amin .
h,
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hy,
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3557 Truc kiém tra

- Checking mandrel
rfekin) ‘maendrl/

3558 Saiso phu thudc

Qualified tolerance
/. kwolifaid tolarans/

3559 bitu kién vat lidu cuc
dai
- Maximum material

condition
/, mzeksimdIm matrIral
kan'difn/

3560 Calip vi tri
Position gauge
fp3'z1fn gerds/

3561 Dj léch tam

Radial run ot
/. re1dial randvt/

3562 Giao ciia cic truc tim

_ Intersection of axes
Antd'sekSn v ‘=ksiz/

3563 Khong giao

Nonintersection
/,nonintd'sek fn/

3564 Do déi xing
Symmetry
[simrtrl/

3565 Khong dbi xing

Nonsymmetry
fon'simitrl/

3566 D4 lech truc so véi vi tri
chuin
Displacement of axis

from the true position
/dis'plelsmant Iv' &ksis
fram 09 trw pa'z1 fn/

3567 Vitri ding
True position

Arw pa'z1fn/ /

PO BONG BE MAT
SURFACE FINISH

3568 Do nhim bé m3t
Roughness ; surface
finish
IrAfnls ‘safis fin1 S/

3569 Do khong phing bién
dang

Profile irregularities
/,pravfail 1,regjuleratiz/
https://tieulun.hopto.org
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n

1
S = Sl
3576 m '.’.El n
i=

n
1
3671 k= 2|y
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3578 R.= 5 (Ehim;—gi himm)

https://tieulun.hopto.org



_Accuracy, Interchangeability, Measurements 441

3570

3571

3572

3573

3574

3575

Dinh bién dang

Profile peak
fpravtall pik/

bay bién dang
Profile vallev
Ipravfail 'vaeh/

Tuyén dinh bién dang

Line of profile peaks
/1ain Jv ,praviail piks/

Duang bien dang trung
binh
Mean line of the profile

/mi:n lainav 89
‘provfaul/

Chiéu dai cd s6 (1)
Sampling length
Fsemplir) leq)8/

Khoang cich d§ nhap
nhé be mat (S)

- Spacing of the profile

irregularities in crests
/spelstr) 3v 03 .provfall
regjvleratiz n krest/

3576

3577

3578

Khoang cich trung
binh dé nhap nhé bé
mat .
Mean spacing of the

profile irreularities
/min spetsiry Iv 63,
pravfall regju'lzratiz/

bi leéch trung binh 56
hoc cua bién dang
Arithmetical mean

deviation of the profile
fn8'metikl min
di:vi'el/n v 32
pravfail/

Dé cao 10 diém cva dé
nham
Ten-point height of

irregularities
Aen pant haut av
Iregjuleratiz/

https://tieulun.hopto.org
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n
!
3581 4= Y b
i=1

3583 \/_L 3589
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e I (THERHHATHMN |

https://tieulun.hopto.org



Accuracy, Interchangeability, Measurements 443

3579

3580

Dé cao cuc dai cua bién
dang (Rpyqy)
Maximum height or the
profile

/. maksimdm ‘har v 82
pravfail/

Chiéu dai qui chiéu ciia

_ bién dang

3581

3582

3583

Reference length of the

profile
/refarans len® av 63
‘pravfall/

Chiéu dai qui chiéu
twong déi cha bién dang
Relative reference length

- of the profile

Lrel3tiv refarans len®
v 82 ‘praviail/

Miic bién dang (p)
Level of the profile

section
llevl av 63 ‘pravfall
‘sek fn/

Dé dong hudng

Lay
Ney

3584

3585.

3586

3587

Mau do do nhém bé
mat
Roughness comparison

specimen
frAfnis kampaerisn

'spesimang/

Thude dé bién dang

Profilometer
/,pravfaild’'mitdry

Db thi bién dang

Profilograph
/lpravfailagraf/

Pau do
Tracing head
/wersin) hed/

PO CHINH XAC CUA
BANH RANG
ACCURACY OF GEARS

3588

D chinh xac ddng hoc

Kinematic accuracy
/,kinimetik "xkjurasy/

S kiém tra biing cich
lan don mit sau
Checking by single-flank
rolling

rfekin bat,singl
flznk ravkiry/

h ps://tigulun.hopto.org
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3590

“3591

3592

Bénh ring dugc kiém
tra

Gear to be checked
7g1a tabi: tfekt/ -

Banh ring mau -
Master gear
fma:std g1axy

Téng sai s mat lung
Fip)
Total composite error

" single flank

3593

3594

/19Utl . kompdzit ,erd
.s1ngl flenk/

Téng sai s miit lung t

 rang dén ring (fy;)
Tooth-to-tooth composite

error single flank

Aud t3 tu®  kompzit
Lerd ,singl flenk/

Kiém tra béing cich in
kép mitsau
Checking by double-flank

E rolling

. Mfekiry bai .dabl flzerk

‘ravliry/

3595

3596

Mady th lin ring thay
@6i khodng cich tim
Variable~centre-distance

gear-rolling tester
/. vear1abl, sentd , distIns
, 819 ravhin) ‘testawy/

Téng sai s mit hing
kép (F";p)

Total composite error
double flank

/vl ,komp?dt .erd

. dAbl ‘flznk/

3597

3598

3599

Sai s mat lung keép ti
rang dén ring (")
Tooth-to-tooth composite
error double flank

Au@ 13 tu®  kompazit
.erd ,dabl flenk/

Sai s6 budc tich liy
(Fpr)

Cumulative pitch error
/kjumjviouv pitf ‘erax)/

Sai s6 bién dang rang
(fpr)

Tooth profile error
Au ‘provfail ‘eram)y/

https://tieulun.hopto.org
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3600 Vét tiép xic
Bearing pattern
Mbeartry paetn/

3601 Téng sai s méo (Fgy)

Total error of distortion
419Ut] 'erd v dis'to:/n/

3602 Calip cip do ring
Vernier tooth calliper
/,van1d twe kzlipam)/

3603 Panme do khiu d§
Micrometer for span

. measurement
/, maikrd'mitd f3 spzn
‘me3dmInt/

https://tieulun.hopto.org
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CAC LOAI MAY MOC THONG DUNG
MISCELLANEOUS MACHINES

3605 3609

3607

https://tieulun.hopto.org



MISCELLANEOUS MACHINES

449

CAC LOAI MAY MOC THONG DUNG
MISCELLANEOUS MACHINES

PHUONG TIEN GIAO

THONG VAN TAl

TRANSPORT MACHINES

3604 Xe c6 dong co’

Motor vehicle
/ mavtd vizkl/

3605 Xe dulich
(Passenger) car

fpzsind3d ka:m)y

3606 Xe buyt

Bus
MAs/

3607 Xe tainhe

Lorry, truck
Mot trak/

3608 Xe tai ty do ,xe ben

Dump(-body) truck
/damp, bod 1 rak/

3609 Xe kéo mooc

Truck trailer
Arak trelam)

3610 Modc

Trailer
rtrerlam)y/

3611

- 3612

3613

3614

3615

3616

3617

Than xe
Body
Mbod 1/

Budnng lai

Driver’s cabin
[draivas kaebin/

Sudn xe

Chassis
I f=s1S/

Bé tan nhiét
Radiator
/rexdiendm)y/

Banh xe
Wheel
wil/

Ly hgp
Clutch
/KIAY/

Tay lai
Steering gear
Fstann gldm)

https://tieulun.hopto.org
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3618 Hipsd 3626 Chac, suén trudc
- - Gearbox Front fork
.. I'g1dboks/ Arant fok/
Vi ‘3627 Dén pha
3619 Khung xe ‘Head lamp
Frame ed Lemp/
3628 Taylii
o p : Handlebars
3620 Trucsau Mhendibaz/
- Rear axle -
* mdreksl 3629 Thing nhién ligu
" Gasoline tank. petrot
3621 Truc quay lank
: [g=z3lin tznNk 'petravl
Swing axle tnk/
. /swin) ‘zeksl/
3630 Gia déo hang
3622 Xe ginmay xe mé tb (Luggage) carrier
: agids kerdn)
Motorcycle
/myutd'sarkl/ 2 . 2z
’ 8631 Ongxa, ongbd
3623 Vo, lipxe Muffler
Smaflamy
Tyre
Aardm)
g 3632 Ding cd xang,
3624 Cim,nan hoa Petrol engine,
Spoke carburettor engine
/spavk/ ’ Ipetravl endsin
kabaretd ‘endsin/
Chiln biin trude -
3625 . m:f:: ot 3633 Khdixy lanh
' ront fender, mudguar .
Arantfendom) Cylinder block
‘mAdgad/ /s1lind blok/

https://tieulun.hopto.org
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3648
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3634

3635

3636

Dau xy lanh

Cvlinder head
/stiind? hed/

Truc cam

Camshaft
fzem [ ocft/

Van, xup pap

~ Valve

3637

3638

3639

3640

3641

Naelv/

Thanh "déyA Xup pap,

¢an van

Valve tappet
Nalv tepit/

Ong xa

Exhaust pipe
hg'zoist palp/

6ng nap

Intake pipe
/intelk paip/

B ché hoa khi
Carburettor
fkabaretdw))/

Bugi

Spark plug
/spak plag/

3642

3643

3644

3645

3646

3647

3648

3649

Cacte

Crankase
fkrzenkers/

Dong cd diesel

Oil engine, diesel engine
/a1l 'endzin ‘dizl'endsin/

Bom cao dp (heo diu)

Supercharger
/supatf adsamy/

Ché x4 cin
Scavenging port
Iskaevindin) pot/

Bom va voi phun nhién
liéu

Fuel pump and injector
/£ju3l pampand
in'dgektam)/

May kéo
Tractor
Mrektam)/

May kéo banh hai
Wheel (-type) tractor
Avil (talp) treektam)

My kéo banh xich
Crawler tractor
kroild trektom)y/

https://tieulun.hopto.org
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3654
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3656 | 3659 3658 [ 3664
- EEEEEEEE
3673 ; [ |
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3650

3651

3652

3653

3654

3655

3656

3657

Xich, sén tai
Track chain, track
fuxk tfem/

Con lan dé

Support roller
/$3'pot tRIITY/

Banh lan xich
Track wheel
Nraek witl/

Pau may xe lifa

Locomotive
kamtiv/

Déu mdy diesel

Diesel locomotive
/dizl TRkamutiv/

Bang dong ho do

Control desk
/kan'travl desk/

Khoang chufa cit chong
chay

Sand bunker
/snd bANkITY

Ngin thiét bi dién
Electrical equipment
compartment

A1 lektrikl 1, kwipmant

. kom'patmdnt/-

3658 Quat may déng co

Motor fan
/. mautd fen/

3659 Cum chinh lvu cong
suit

Power rectifier unit.
/,psd ,rektifard junit/

3660 May phat khéi dong

Starter-generator
[statd ‘dyendrena(r)y/

3661

Budng déng co may

Engine compartment
lendsin kam'potmant/

3662

Budng nuéc lam ngudi

Water cooling section
rwotd kulin 'sek S0/

Béon nuéc

Water tank
Iwotd tznk/

3663

3664 Budng may, tu lanh
Refrigerator

compartment
rfridsarend
kam'patmont/

8665 Ngin cung cip nhién
litu

Fuel-feed unit

rfjual fi:d jumt/

https://tieulun.hopto.org
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3682
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3666

3667

3668

3669

Bon nhién liéu
Fuel tank
rjval teni/

Acqui

Accumulator battery
A'kjumjylerntd batarl/

May phat dé kéo
Traction generator

/trek [0 ‘denarenamy/

Xy lanh théng ham

. Brake cylinder
Mreik ‘stlinddxy

3670

3671

3672

- 3673

Thanh chuyen hlmng

Bogic
bxgik/

Cap banh xe
Wheel pair
fwil ped/

Pong cd dién kéo

Traction electric motor
/trek S 1, lektrik
'mVtIr)

Thiét bi vé sinh

_ Track cleaner
© Areek klE: @)/

3674

Déng ndi tw dang

Automactic coupling
/ota.mztik kaplir)/

3675

3676

3677

3678

3679

3680

3681

3682

Puong ray
Rail
e/

Piu mdy dién
Electric locomotive
A,lektrik 'l:IUth_naUtIv/

Day dién tiep xic trén
Overhead contact wire,
aerial line

Ivabed kontekt
wald(r) 'edr13al lain/

Khung gop dién
Current colector,

pantograph
/. karant kd'lekta()
‘pentagraf/

Toa ché hang
Freight car
frexn ka:ay

Toa tr‘fm, toa
khéng mui

Gondola, open car
/gondald 3Updu ka:x)/

Toa kin

Box freight car
Moks ‘frem kar)/

Toa chd nhién li¢u
Tank car

Axnk ka:o/
https [ltieulun.hopto.org
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MISCELLANEOUS

MACHINBS

3683

3684

3685

May bay

Aircraft
feskraft/

Than may bay
Fuselage

/fjusilids/

Canh

. Wing

3686
3687
3688

3689

fwiny/

Banh dan huéng

Undercarriage
/.andd’kzends/

Canh phu can bing

Aileron
fetlaron/

Cénh ra, cinh gp
Flap
Alep/

Canh ding
Fin

M/

3690

3691

Canh duéi
Tailplane
/tellplein/

Canh ning

Elevator
rehvertax)/

459

. 3692

3693

3694

3695

3696

3697

3698

Canh lai

Rudder
AAdIyY

Dai can bang
Trimming tab
Mrimiry teb/

Tau, Phi thuyén khong
gian lién hanh tinh
Interplanetary station

/. intd'plenitit ‘ster/n/

Anten

Antenna
/entend/

Man chin nhiét
Thermal screen
/,93:ml skri:n/

Cifa chén hé théng diéu
nhiét '
Thermoregulating system

shutter
1.83:m3, regjulemin)
‘sistam ' AtarY

Dung cu nghién ciu
khoa hoc

Scientific instruments
hatps yftkcwburtvropto.org
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3701
3702
3703
3704
3705
b
3707
3706
3710 3712 3716 3715
3708 374
HUHK TS
v a1
E\, :35—-37n
‘ A Pe 3713
|
d 3709
Q“?
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3699

3700

3701

Pin mat tri

Solar battery
/,59UI ‘beetary/

Déng cd chinh hudng

Orientation engine
forienterS n ‘endgin/

Tén lita ddy
Launch rocket

- NonY ‘rokit/

3702

3703

3704

3705

3706

Mai ré dong
Nose fairing
MRz tederir)/

Tang tén a cudi cling

Final rocket stuge
/faml rokit sterds/

Tang tén Ida thit hai

Second rocket stage
/,sekand Yokit sterds/

Dong cd tang tic

Booster
Ioustary

Ong phan lyc
Jet
/dzet/

3707 B kiém soit khi ding
lue
Aerodynamic controller

/.ederadarnzemik
kan'trwlafyy

MAY KHAI THAC MO
VA DAUMO

MINING AND
PETROLEUM MACHINES

3708 May dao than
Coal-cutter
/R kAtdM/

3709 Bang tai
Jib
/dstb/
3710 Hop banh ring

Gearhead
/gidhed/

3711 Xich khai thac

Cutting chain
7katin) tfemm/

3712 Cum cdng suit
Power unit
patsd junit/
3713 Rang dao
(Cutter) pick
rkata pik/

=
o

Y
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3714

Chan cb dinh
Anchor prop

. =1k prop/

3715
3716

3717

3718
3719
3720

3721

Cap tai
Haulage rope
holids rausp/

Cum tai

Haulage unit
/hodhids junit/

Thiét bi khai théc than
lién hop '
Combined cutter-loader

coal getter-loader
/A&om,baind 'katd
1®dag) kwl ‘getd
laudawy

Bd nap than

Loader
Nxdary

Bang chuyén
Face conveyer
Aets kan'verdf)

Truc cit

Cutting shaft
rkatin) faft/

Lu@i nao

Scraper
rskrespay/

3722

3723

3724

3725

3726

3727

3728

3729

3730

Thép khoan 3" v JC
Dnilling rig
fdnbn ng/

Thap
Derrick
/fdenk/

Khéi dinh
Crown block
/krausn blok/

Hé thing ning
Tackle block
/tzek] blok/

Khdp xoay
Swivel
fswivl/

Con d6i bom

Pumping jack
TpAmpir) dszk/

Bom & déy 16 khoan
Bottom-hole pump
£botdm bl ‘pamp/

Thanh bom

(Pumping) rod
/pAmpin) rod/

Can, thanh ngang

Beam
Mim/

https://tieulun.hopto.org
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3731

3742
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MAY MOC XAY DUNG
BUILDING MACHINES

3731 Méy dao dat

- (Power) excavator
/. pasd ‘ekskavena()

3732 Dé xoay

Revolving platform
At'volvin ‘pletfom/

3733 Thanh dai

- (Shovel) boom
. ['fovl bum/

8734 Can, thanh dao xdc

Bucket arm, dipper stick
" /bakit am 'dipa) stik/

3735 Gauxic

Digging bucket, dipper
fdigin) ‘bakit ‘dipd(ry/

3736 Cap nang thanh dai

Boom hoist rope
/ast ravp/

3737 Cap chinh

Bucket rope
.. Tbakitraup/

3738 May ui dit
Dozer, bulldozer
rd®zam bal'davzawy

3739 Ludi di

Plough share
fplaxs'Seelry

3740 Canh ui

Blade
Mlerd/

8741 Thanh, cin diy

Push rod beam
pUf rod bim/

3742 Mip cap dit
Scraper
/skretpa(r)/

8743 Thanh kéo

Tow bar
AX ba:ry

3744 Tim chan
Apron
lepran/

3745 Thing chia

(Sraper) bowl
/skrelpd bol/

8746 Ludi cit

Cutting blade
rkAun blesd/
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3749

3761
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3747 My san phiing cb dong
6
(Motor) grader
© L mtI ‘gre1rdar)/

MAY MOC NONG
NGHIEP
FARMING MACHINES

3748 Ciicay —

~ Plough ( P
folas/

law/)

8749 Cii cay c6 gan Iudi
Mounted plough
/,mauntid play/

3750 Khung, cin

Frame, beam

fAretm bim/
-—

por ¥
3751 biaxdi phu

Disk coulter
/d1sk k3T

3752 Banh xe dd

Supporting wheel
/s3'potir) wil/

3753 Ludi ht lop mit
Skim
/fskim/

3754

3755
3756
3757
3758
3759
3760
3761

3762

Lwdi cay

- Ploughshare

Iplasfed/

Thén lidi cay

Mouldboard, breast
mulboid brest/

Dan cdy gan mdy kéo

Trailing plough
fuetn) plas/

Cay méc
Hitch
/rtf/

Banh ty dt
Land wheel
Nend wil/

Banh rach ludng

Furrow wheel
AT wil/

Cai biva it
Harrow
heer X/

May kéo bita dang dia

Trailed disk harrow
Aretld disk haeras/

B¢ dia bua

Disk section gang
Ahktjpek/Migein.hopto.org
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3771
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3763
3764
3765
3766
3767
3768

3769

Chét, then

Dowel
rdezsal/

Thanh giit
Section beam
/sekSn bim/

Hop chia hat gidng
Bailast box
/bxl3st boks/

Bia thanh nhon

Spike tooth harrow
/spatk tu® hzrav/

Thanh lam phing

Evener bar
l1vnd ba:ry

May xdi
Cultivator

Tkaltivena)/

Thanh xdi

. Sweep

3770

3771

fswip/
Thanh ép luc

Pressure rod
rpre 3 rod/

May gieo hat

. Seeder, drill

fsiddm drl/

3772 LuGixdi phu

Coulter
kI

3773 Ong cip hat

Seed tube
Fsid tjub/

3774 Hop dung phan va hat
giong
Grain-and-fertilizer box
[grem dn fatiiazd
boks/

3775 Miy cit ¢

Mowing machine
fm¥in m3'fin/ -

3776 Gu(‘;c trong

Inner shoe
3 fu/

8777 Thanh cit

Cutter bar
kAt ba:ry

3778 Guécngodi

Outer shoe
land fu/

3779 Cum gom co

Swath board

( /swoe bod/ N“' v

’u‘smsd}/&eulun hopto.org
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3781
3788
3793
s704 . 3795
a7se 37 5787
3786 v
7 = 3785
& €% 3784 3783
{',;7 =z =
oy @ 379l m
ar92! 370! 3782—/
3781 -
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MISCELLANEOUS MACHINES 471
3780 Cin hét co 3788 B tich hat phia sau
Swath stick Rear beater
/fswo® stk/ A19 Bitdry/
3781 My git dap lién hep 3789 Ong Ky rom
Combine harvester Straw walker
/k3Im'bain ha:vistax)/ [stro: 'wolkd(r)/
3782 Thanh cat 3790 Quatgié
Cutter bar Fan
kAta ba/ Haen/
3783 Banh long 3791 Sing di hat
Reel Grain pan
mil/ /grem pan/
3784 Ong xoin lay bong 3792 Sang ; ray
Auger Sieve
rogdry/ fsiv/
3785 Tainang 3793 Guéng ning hat
" Feed elevator Grain elevator
fi:d'elivertar)/ /grein ‘eliventar)y/
3786 B tich hat phia trudc 3794 Guong tai rom
Front beater Tailings elevator

3787

Arant bitagy

Tréng tich hat

Threshing drum
/re f1r) dram/

3795

/tethnz ‘eliverta(ry
Thing chifa hat

Grain tank
/grem ter)k/
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MAT PHANG NGHIENG - CHEM
INCLINED PLANE - WEDGE

W= wexght of body.
-
L~
_/ P
ot
———
Neglecting friction:

e /7\\

b
T
i

P=W><’—;=W>< sine

W=Pp —I= ,P =PX coseca
h sina
b

Q= WX' WX cosa

If friction is taken into account,
then force P to pull body up is:

P =W (ucosa+sina)
Force Pt to pull body down is:
Py= W (e cos a— sina)
Force P: to hold body stationary:
P2 =W (sina—p cos a)

in which g is the coefficient of friction.

W = weight of body.

W = weight of body.

5
P

)
et

Neglecting friction: | With friction: Neglecting friction: | With friction:
,Sine Cocefficient of fric- ko Coefficient of fric-
P=Wx povy tion = g = tan é. Pr= sz_" XN fion oy tan b,
w=pxP pewx @) by po b poral P=W tan(ate)
sin cos (B—) 3
w
Q-Wx-c-?im——*-@ =——=WXseca
cos B cosa

Neglecting friction:
P= 2QX%= 20Xsine

l
Q=PXB= 4 PX cosecar
With friction:
Coefficient of friction = u.
P=2Q (ucosa+sing)

Neglecting friction:

b
P=2QX’—'=2QXtana

h
Q=PX—==1PXcota
2b

With friction:
Coefficient of friction = u = tan¢.
P=2Qtan (@+¢)
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BANG TiNH LUC TREN MAT PHANG NGHIENG
TABLE OF FORCES ON INCLINED PLANES

. The table below makes it possible to find the force
T required for moving a body on an inclined plane. The
friction on the plane is not taken into account. The
@ column headed * Tension P in Cable per Ton of 2000
# Pounds” gives the pull in pounds required for moving
T one ton along the inclined surface. The fourth column
& gives the perpendicular or normal pressure. If the co-
— efficient of friction is known, the added pull required
to overcome friction is thus easily determined:
Q X coefficient of friction = additional pull required.
. Tensions and Pressures in Pounds
. Perpendic- Perpendic-
o Tegsion | itk B | B Cont Teoion [\ Brs
Rise, Ft.| Angle a |Cable per ;“l;;g on 1R ise, Ft.| Anglea |Cable per i-,‘;;;g ‘”:
per 100 Ton of Ton g{" Per 100 Ton of Ton g;'
Ft. 2000 Lbs. | ,o000 T s, Pt. 2000 Lbs.| o0 Lbs.
1 o® 35' 20.2 1999.8 39 21° 19" 727.0'| 1863.0
2 I 9 40.0 1999.4 40 21 49 743.2 1856.6
3 1 44 60.4 1999.0 41 22 18 758.8 1850.4
4 2 18 8o.2 1998.2 42 22 47 774.4 1843.8
5 2 52 100.0 1997.4 43 23 17 790.4 1837.0
6 3 27 120.2 1996. 2 44 23 4§ 805.4 1830.6
7 4 X 140.0 1995.0 45 24 14 820.8 1823.6
8 4 35 159.8 1993.6 46 24 43 836.2 1816.6
9 5 O 179.4 1991.8 1 47 25 11 851.0 1809.8
10 5 43 109.2 1990.0 48 25 39 865.6 1802.8
11 6 17 218.8 1987.8 49 26 7 880.4 | 1795.6
12 6 351 238.4 1985.6 50 26 34 894.4 1788.8
13 7 258 258.0 1983.2 51 27 2 goy.o 1781.4
14 7 59 277.6 1980.6 52 27 29 922.8 1774.2
15 8 32 296 .6 1977.8 53 27 56 936.8 1766.8
16 9 6 316.2 1974.8 34 28 23 950.6 1759.4
17 9 39 | 335.2 1971.6 55 28 49 964.0 | 1752.2
18 10 13 354.6 1968. 2 5 29 1§ 977.2 1744.8
19 10 46 | 373.6 | 1964.6 57 29 41 | 990.4 | ¥737.4
20 i1 19 392.4 1961.0 58 30 7 | 1003.4 1730.0
21 T 52 411.2 1957.2 59 30 33 | ro16.4 1722.2
22 12 23 430.0 1953.2 6o 30 58 |} 1029.0 1714.8
23 12 58 448.6 1949.0 61 31 23 | 1041.4 1707 .4
24 13 30 | 4668 1944.6 62 3t 48 | 1053.8 1699 .6
25 14 3 485.4 1940.0 63 32 13 | 1066.2 1692.0
26 14 35 ] 503.4 | 1935.4 64 32 38 | 1078.4 | 1684.2
27 5 7 521.4 1930.6 65 33 2 | 10c00.2 1676.6
28 15 39 $39.4 1925.8 66 33 26 | 1101.8 1669.0
29 16 11 557.4 1920.6 67 33 50 | 1113.4 1661. 2
30 16 42 | 574.6 1915.6 68 34 13 | 1124.6 1653.8 .
31 17 14 592.4 1910. 2 69 34 37 1136.0 1645.8
32 17 45 | 609.6 1904.6 70 35 o | 1147.0 { '1638.2
33 18 16 626.8 1899.2 71 35 23 | 1158.0 1630.4
34 18 47 643.8 1893. 4 72 35 46 | 1168.8 1622.8
38 19 18 661.0 1887.6 73 36 8 [ 1179.2 1615.2
36 19 48 677.4 1881.6 74 36 31 | 1190.0 1607 .2
37 20 19 | 694.4 | 1875.4 75 36 53 | 1200.4 | 1599.6
38 20 49 710.6 1869.4 I .. 1 .. oo b el
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PON BAY
LEVERS
Types of Levers . Examples
@ A pull of 80 pounds is exerted at the
*'*‘F--L——-—} end of the lever, at W;
- , { = 12 inches and L = 32 inches.
3 Find the value of force F required.to
‘ balance the lever.
F:W=Il:L FXL=W¥xI BoxX 12 960
F = ——— = Z— w 30 pounds.
F Wxi w FxXL 32 32
=L ] I F=20; W=180; and I=3;
how long must L be made to secure
Le Wxa=le ! Fxa FXL| equilibrium? .
W+F F ' CW+F W P
20
" 5 Total length L of a lever is 25 inches.
1-->} a > A weight of go pounds is supported at
'@ W; lis 10 inches. Find the value of F.
F F=-—————-9°:;!°-36 pounds.
F:W=i:L FXL=Wxl} If F = 100 pounds, W = 2200 pounds,
Fe wxi W = FXL and a = § feet, what should L equal to |
L secure equilibrium?
Wxe WXI FxXa FXL 2200X §
L= - s 1= - -5,
WF- F O VW-F~ W L= = 524 fect.
R , F = 28 pounds; L= 10 inches; a=
v & —a 24 inches. What weight W can be
supported?
3 & l=a+ L = 244 10 = 34 inches.
: 28 X 10
FiW=1l:L FExXLeWxl W = ———— = 8.23 pounds.
wWxl FxL Let F = 12 tons; W = 4.5 tons;
=L W= -7 a =16 feet. Find L and l.
. 6
L ¥Xae Wxi, 6 Fxae FXL L=‘:—25—__%=96feet;
F-w F r-w w " 1=16+9.6 = 25.6 feet.
r:--b-;_-a B> Let W=20, P=30, and Q=15
pounds; a = 4,b= 7, and ¢ = 10inches.
Elﬂlal& 4 Xf x = 6 inches, find F.
When three or more forces act on 20X 4+ 30X 7+ 18X 10
a lever: F= r3 = 73% Ibs.
Fxz=WxaetPXbi+QXc Assuming F= 20 in the example
'onXa+P><b+QXc above, how long must lever arm x be
] F made?
F WXae+Pxb+QXe 20X 44+ 30X 7+ 15X 10 .
I — z= " = 22 ins,
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KHOP KHUYU
TOGGLE-JOINT
Toggle-joint. —— If arms ED and EH are : F
of unequal length: h
vl

The relation between P and F changes
constantly as F moves downwards.
If arms ED and EH are equal:
Fa
P Py
A double toggle-joint does not increase the pressure exerted so long as the rela-
tive distances moved by F and P remain the same.

Toggle-joints with Equal Arms

F = force applied;
P = resistance;
« = given angle,

2 Psine = F cosa;

f.. co,sa = coefficient;
F 2sine
or, P = F X coefficient.
H Equivalent expressions:
FS Fs
PHE' AP-E,asperdiagram.

To use the table, measure angle «, and
find the coefficient in the table corre-
sponding to the angle found. The coeffi-
cient is the ratio of the resistance to the
force applied, and multiplying the force
applied by the coefficient gives the resist-
ance, neglecting friction.

Coeffi- Coeffi- Coeffi- Coeffi-
Angle cient Angle cient™ Angle cient Angle cient
o® 2’| 862 o® 50’ 34.4 2° 4¥| 10.4 8 o| 3.58
] 4 456 o 55 31.2 2 so| ro.x 8 30 3.35
o 6 28s T [ 28.6 3 o| 9.54 9 o 3.18
o 8 216 I 10| 24.6 3 15 8.8x 9 30 2.99
o 10 171 S {1 22.9 3 30 8.17 10 © 2.82
o 12 143 T 20 2r1.§ 3 45 ] 7.63 IT o 2.57
o 14 122 T 30| 19.1 4 o} 7.25 12 © 2.38
o 1§ 115 I 40 17.2 4 15 6.73 13 O 2.1y
o 16 107 X 45 16.4 4 30 6.35 14 © 2,00
o 18 95.4 ) T S0 15.6 4 45 6.02 15 © 1.87
o 20 8.8l 2 o 14.3 5 ol 5.1 16 o 1.74
o 25 68.6 Il 2 10| 13.2 5 30| 5.19 17 o© 1.64
o 30 5s7.34 2 18 12.7 6 o 4.96 18 o 1.54
o . 35 49.1 || 2 20 12.5 6 30| 4.39 19 o 1.45
o 40 42.8}) 2 30 11.§ 7 [} 4.07 20 ©O 1.37
o 43 38.2 2 40 10.7 7 30 379 H.oioovviidiiennnn,
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BANH XE - RONG ROC
WHEELS AND PULLEYS

F:W=r:R

The radius of a dmxﬁ on which is

strands or parts of
rope (m, m, etc.).

F-s-xW

The velocxty with
which W w111 be

raised equals -~ of

the velocity ot' the
force applied at F.

In the illustration is shown a com-
bination of a double and triple block.
The pulleys each turn freely on a pin
as axis, and are drawn with different
diameters, to show the parts of the
rope more clearly. There are § parts
of rope. Therefore, if 200 pounds is
to be lifted, the force F required at the
end of the rope is:

FXR=WXr wound the lifting rope of a windlass is
JWxr 2 inches. What force will be exerted
R at the periphery of a gear of 24 inches
FX R diameter, mounted on the same shaft
as the drum and transmitting power
r to it, if one ton (2000 pounds) is to be
er lifted? Here W = 2000; R = 12; r =2.
F 2000 X 2
_FxR F =222 _ 353 pounds.
W
F=4W
The velocity with F:W =seca:2
which weight W W X sece
‘will be raised equals Fa —
one-half the veloc-
ity of the force ap- W=2FXcosa
plied at F.
[ :@ # = number of

F = } X 200 = 40 pounds.

A, B, C and D are the pitch drcles
of gears. L4
' _Wx’xr.xn
RXRiXRs
W FXRXRiXR
rXrnXr

Let the pitch diameters of gears 4,
B, Cand D be 30, 28, 12 and 1o inches,
respectively. Then Rs=15; Ri= 14;
ri=6; and r=35. Let R 12 and
re= 4. Then the force F required to
lift a weight W of 2000 pounds, friction
being neglected, is:
2000X 5 X 6 X 4

—_— - ]
12X 14 X 1§ 95 pounds .
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RONG ROC VISAI - VIS
DIFFERENTIAL PULLEY - SCREW

Differential Pulley.-— In the differential pul-
ley a chain must be used, engaging sprockets, so
as to prevent the chain from slipping over the

pulley faces.
PXRudW(R~71).
W(R r)
p- 2R
2 PR
W-R-—f

-Force Moving Body on Horizontal Plane.— F

i tends to move B along line CD; Q is the component
{ which actually moves B; P is the pressure, due to
o - Y F, of the body on CD.
i Q= FXcosar; PmVFt.. (3
¢ A——> Screw. — F = force at end of handle or wrench;
[ R = lever-arm of F; r = pitch radius of screw; p =
| — lead of thread; Q = load. Then, neglectxng friction:
4 6.2832 R
Fe0Xgtmr Q=FxX——H—

If u is the coefficient of friction, then:
For motion in direction of load Q which assists it:
F=0x 6.2832 ur — p

P
6.2832r + pup
u? ) + For motion opposite load Q which resists it:
)}
—— . P + 6.2832 ur
= F X o8mar —pp X R

Center of Gravity. — The center of gravity of a body, volume, area, or line is
that point at which if the body, volume, area, or line were suspended it would be
perfectly balanced in all positions. For symmetrical bodies of uniform material
it is af the geometric center. The center of gravity of a uniform rdund rod, for
example, is at the center of its diameter halfway along its length; the center of
gravity of a sphere is at the center of the sphere. For solids, areas, and arcs that
are not symmetrical, the determination of the center of gravity may be made
experimentally or may be calculated by the use of formulas.

The tables that follow give such formulas for some of the more important shapes.
For more complicated and unsymmetrical shapes the methods outlined on page 313
may be used.

Example: A piece of wire is bent into the form of a semi-circular arc of 1o-inch
radius.  How far from the center of the arc is the center of gravity located?

Accompanying the third diagram on page 308 is a formula for the distance from
the center of gravity of an arc to the center of the arc: 2 = 2r + x. Therefore, in
this case, H

8 = 2 X 10 + 3.1416 = 6,366 inches.
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TRONG TAM
CENTER OF GRAVITY

Perimeter of & Triangle. — If A, B and C are the
middle points of the sides of the triangle, then the
center of gravity is at the center of the circle that
can be inscribed in triangle ABC. The distance
d of the center of gravity from side o is:

- k(b+c) .
2(a+b+¢)
where A is the height perpendicular to a.

Area of Triangle. — The center of gravity is at
the intersection of lines AD and BE, which bisect
the sides BC and 4C. The perpendicular distance
from the center of gravity to any one of the sides
B 4 is equal to one-third the height perpendmxla.r to
that side. Hence, s =k + 3.

Circular Arc. — The center of gravity is on the
“F line that bisects the arc, at a distance
N rXc cl(ct4+4h)

'/_ :‘h\ a-T-Tfmmtheoenteroﬁhearde.
-~ © el For an arc equal to one-half the periphery:
- BR{ G274+ 7 =0.63667 .
e "/ For an arc equal to one-quarter of the periphery:
; =27V 247 =0.9003r
/ For an arc equal to one-sixth of the periphery:

G=374+%=005407

Circular Arc (approximate). —
o=%h
‘This formula is very nearly exact for all arcs
less than one-quarter of the periphery. The error
is only about one per cent for a quutet circle, and
decreases for smaller arcs.

Area of Trapesoid. — The center of gravity is on
the line joining the middle points of parallel lines
AB and DE. .

c_h(a+zb)f _b(za+b)
3e+d) 3(c+8).

o S Habtd

: 3(c+b)

Thetnpemidmnalsobedlvxded into two tri-
angles. The center of gravity is at the intersection
of the line joining the centers of gravity of the tri-
angles, and the middle line FG.
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CENTER OF GRAVITY

Perimeter of a Parallelogram. — The center of
gravity is at the intersection of the diagonals.

Area of a Parallelogram. — The center of gravity
is at the intersection of the diagonals.

Any Four-sided Figure. — Two cases are possible,
as shown in the illustration. To find the center
of gravity of the four-sided figure ABCD, each of
the sides is divided into three equal parts. A
Line is then drawn through each pair of division
points next to the points of intersection 4, B, C,
and D of the sides of the figure, These lines form
a parallelogram EFGH; the intersection of the
diagonals EG and FH locata the required center
of gravity.

Circle Segment. — The distance of the center of
gravity from the center of the circle is:
b= _c'_ 2 % rsin* @
124 3 A
in which A4 = area of segment.

Circle Sector. — Distance b from center of grav-
ity to center of circle is:
2rc i
b= 31734 = 38. l97
in which 4 = area of sector, and @ is expressed in
degrees.
For the area of a half-circle:
b= 4r+ 3w =o0.4244r
For the area of a quarter circle:
b-4\/_)<r+3r-060029 i
For the area of a sixth of a circle: ;
b=274%~063667

Part of Circle Ring. — Distance b from center of
gravity to center of circle is:

(R'— %) sinar
(Rr—1M)a
Angle « is expressed in degrees.

b= 38.197
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CENTER OF GRAVITY

Segment of an Eflipse.— The center of gravity
of an elliptic segment 4BC, symmetrical about
one of the axes, coincides with the center of gravity
of the segment DBF of a circle, the diameter of
which is equal to that axis of the ellipse about 4
which the elliptic segment is symmetrical.

Area of a Parabola, — For the complete para-
bolic area, the center of gravity is on the center
line. or axis, and

3h

¢ = —

For one-half of the parabola:

8
For the complement area A BC:

a=—3-s—’! and bw3®

¢c=03k and d=o.g5w

\

Spherical Surface of Segments and Zomes of
Spheres. — Distances a and b which determine the
center of gravity, are:

] )i 4

g = — Dom—
2 2

Cylinder.— The center of gravity of a solid
bl cylinder (or prism) with parallel end surfaces, is
located at the middle of the line that joins the
centers of gravity of the end surfaces.

a The center of gravity of a cylindrical surface or
shell, with the base or end surface in one end, is
found from:

2 ht

4k+d

The center of gravity of a cylinder cut off by an
inclined plane is located by:

’ k, rttanla _ritsna

=27 8x Y

where o is the angle between the obliquely cut off
surface and the base surface.

a

lean Lt
T
L~/

e/
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CENTER OF GRAVITY

e ————— o ——
‘ 3. N
VR S ome
T
{1 %42

»Hyle

Portion of Cylinder.— For a solid portion of a
cylinder, as shown, the center of gravity is deter-
mined by:

o= 5 X 314167 b=y X31416k
For the cylindrical surface only:
a=}%X 314167 b=3x3.1416h

If the cylinder is hollow, the center of gravity
of the solid shell is found by:

Ri -t Hé— bt

r
a= 1!; X 3.1416 i—,——-_"; b= ;-’1 X 3.1415m

Pyramid. — In a solid pyramid the center of
gravity is located on the line joining the apex with
the center of gravity of the base surface, at a dis-
tance from the base equal to one-quarter of the
height; ore =14,

The ceater of gravity of the triangular surfaces
forming the pyramid is located on the line joining
the apex with the center of gravity of the base
surface, at a distance from the base equal to one-
third of the height; ora = &.

Cone. — The same rules apply as for the pyramid.

w For the solid cone:
o> a=}%k
- For the conical surface:
e=4%4
IA‘:AREA of ToP Frustum of Pyramid. —_The center of gravity is
Jocated on the line that joins the centers of gravity

({3

[H\

\AFAREA OF BASE

of the end surfaces. If A1 = area of base surface,

' and As area of top surface,

B4 2 VA X As+ 3 40
4(Ax+‘\/A1XAz+Az)

Q=

L]

Frustum of Cone. — The same rules apply as for
‘the frustum of a pyramid. For a solid frustum of
4 circular cone the formula below is also used:

k(R4 2Rrt3r%)
. T 4 (R*+Rri1?)

The location of the center of gtavity of the coni-
cal surface of a frustum of a ¢cone is determined by:
E(R+2¢)

T ®RED
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CENTER OF GRAVITY

Wedge.— The center of gravity is on the line
joining the center of gravity of the bhasé with the
middle point of the edge, and is located at:

S RkG+o)
=z (204 c)

Spherical Segment. — The center of gravity of a

solid segment is determined by:
o= (2r— k)2

4(3r—k)

Er-h
4(3r—h)

Forabalf-sphere, s = b=§r

Half of a Hollow Sphere. — The center of gravity
is located at:
am3RI—T)
8 (R3—1%)

Spherical Sector. — The center of gravity of a
solid sector is at:

a=} (14 cosa)r=3(2r—k) B

Segment of Ellipsoid or Spheroid. — The center
of gravity of a solid segment 4BC, symmetrical
about the axis of rotation, coincides with the center
of gravity of the segment DBF of a sphere, the
diameter of which is equal to the axis of rotation
of the spheroid.

Paraboloid. — The center of gravity of a solid
paraboloid of rotation is at:

a=th

Center of Gravity of Two Bodies. — If the weights
of the bodies are P and Q, and the dxstanoe between

their centers of gravity is g, then:
. b-—@— c Pa
P+Q P+Q
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MECHANICS

Center of Gravity of Figures of any Outline, — If the figure is symmetrical
about a center line, as in Fig. 1, the center of gravity will be located on that line,
To find the exact location on that line, the simplest method is by taking moments
with reference to any convenient axis at right angles to this center line. Divide
the area into geometrical figures, the centers of gravity of which can be easily found.
In this case, divide the figure into three rectangles KLMN, EFGIl #nd OPRS.
Call the areas of these rectangles 4, B and C, respectively, and find the center of
gravity of each. Then select any convenient axis, as XX, at right angles to the
center line ¥ ¥, and determine distances g, b and ¢. The distance y of the center
of gravity of the complete figure from the axis XX is then found from the equation:

Aa+ Bb4+Ce
A+B+C
© As an example, assume that the area 4 is 24 square inches, B, 14 square inches,
1
o] c_-———j- P ‘ c]
B F R
B B
2 P T
% F7 b
LK H -“'9———|N b b A ]
L o———dp} ] !
« ? X X a7 X
T ¢
Fig. 1 Fig. 2

and C, 16 square inches, and that ¢ = 3 inches, b= 7.5 inches, and ¢ = 12 fuches.
‘Then: .

ye 24X3-!- 14X 7.5+ 16X 12 __:,:@ = 6.83 inches.
24+ 14+ 16 54

If the figure, the center of gravity of which is to be found, is not symmetrical
about any axis, then moments must be taken with relation to two axes XX and V'Y,
as shown in Fig. 2. The figure is divided into convenient geomstrical figures, the
centers of gravity of which can be easily found, the same as before. The center of
gravity is determined by the equations:

x Aay+ Bb 4+ Ca =.4:1+Bb-i-Cc
TATB+C Y=TA+BrC

As an example, let A = 14 square inches, B = 18 square inches, and C = 20 square
inches. Let g = 3 inches, b= 7 inches, and ¢ = 11.5 inches. Let a1 = 6.5 inches,
b = 8.5 inches, and ¢; = 9 inches. Then:

; . 8% 8.
Lo TX6S+T x85+2°><7,.§si:=7,3sinchw.

14+ 18+ 20
14X3+ 18X 7+ 20X 11,8 398 .
y Tt 8150 52 7.65 inches.

In other words, the center of gravity is located at a distance of 7.65 inches from
the axis XX and 7.38 inches from the axis Y'Y.
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MOMENT QUAN TINH
MOMENTS OF INERTIA

(M = mass of body = weight +.32.16)

[~ 4
L
[~ 4

Prism. — With reference to axis 4 — A:
M
‘ I==(@+)
. With refererce to axis B~ B:

I=M ("+"’)
3 12

Cylinder. — With reference to axis 4 — 4:

B 3 B I:iMy'
With reference to axis B— B:
I=M Ry
DA - ;+:
A )
X Hollow Cylinder.— With reference to axis
B 8 A-4:
: I=$M (Rt 49
A ; With reference to axis B B:
: 2 2.3 gt
@-| b
3 4

Pyramui rectangular ba,se — With refercnoe 1
to axis A 4:

I--— (a? 4 B%)

With reference to axis B— B (through the
center of gravity): .

Y E NN
I=M 80k+2o)

Cone. — With reference to axis 4 — 4:
I=34
10

With reference to axis B— B (through the
center of gravity):

I-—-—(f’-l-!'—) *
. 20 4

Frustum of Cone.— With reference to axis

A-4 .
1= 3M (B9
10 (R} —#%)
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MOMENT QUAN TINH
MOMENTS OF INERTIA

(M w= mass of body = weight + 32.16)

Sphese. — With reference to any axis through
the center: .

I=3 M

- Spherical Sector.— With reference to axis
A4 ~-A: oL

I= ‘?‘(.m—m) ~

Spherical Segment. — With reference to axis

A .

l A—4: .
/' T=M (,z_?.!.’.‘+§l’.’.)._”i_

e R S T

‘ :

3r—k

-

Elhp.md With tefetenoe to mA A:
, o IS
‘ Wlthrdercncetoaqu B:

)
4

1-X@+o

o e Wlth reference toaxlsC C:
1= 1100
3 (a?+ 39

£ Paraboloid. — With reference to axis 4 —A4:

A i With reference to axis B— B (through the

& N b center of gravity):

NS Gy A
8 : I-M +-

Torus. — With reference to axis 4 — A4:

S

< Q ol la 1-u(£’+5—")
/1%-, 8 ) 2 8

T " With reference to axis B— B:

le. I=M (R3+3s)
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BAN KINH HOI CHUYEN
RADIUS OF GYRATION
Bar of Small Diameter.
Axis at end. Thin Circular Disk.
L i Axis through center. Cylinder.
A— ——- . Cylinder. Axis, diameter at mid-
| P——" Axis through center. Iength.
A
k=o0.57731 A . A A
>k
S = O e G
Axis at center. @ A A A
=t k=089 Viisn
T
k=o.0717 k=;+:
k= 0.28861 Bl
I
par of Small Diametet, | Thin Circular Disk. Cylinder.

bent to Circular Shape.
Axis, a diameter of the

Axis its diameter. Axis, diameter at end.

ring. A ;i\ ]
A 3
SR —
\ || @
| —1 X
-/ k=028 V4lt4+3r2
a k r o .
2 = — p—
k=o0.70717 B=ir k 3+4
=%
Bar of Small Diameter, | arallelogrla.m (Thin flat Thin, Flat, Circular
plate). Ring.

bent to Circular Shape.
Axis-through center of

N Bzl ]
P A A .

Axis at base. Axis its diameter.

=ﬁ
A k=osry3h; E =}
. Axis at mid-height. .
k=%}VD*t+ar
. R
k=r; RE=p k=02886k; k= ygh? ‘ )
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BAN KiNH HOI CHUYEN

RADIUS OF GYRATION
Thin Hollow Cylinder. 5 -
Axis, diameter at rnid- Cylinder. Parallelepiped.
length. Axis at a distance. Axis at distance from
end.
A A A 4
—{ ¢ 4
s
<l RN == e fe}- - v @
L] A
Viten ' A ] 4
- 0. * 16 =
. k=oaBy VP+6r k=Vat+ir 4452
L el 2 = g2 2 k= —I—’—-+a’+al
‘ k-;+; B=atthr
Cone.
Hollow Cylinder. Rectangular Prism. Axis at base.

Longitudinal Axis. Axis through center. 4 k""i’: A
1
1
. ES®
A i A k> A
. A
@ Je——2a-->t |e2c B /zh’+3r’
20

k=o.70711 VR 491 k=oi577 Vit tet
B (R4 =)@ty

e 20>

>

Axis at apex.

h_‘ /1:h’+3r’
20

Hollow Cylinder.

Axis, diameter at mid- Parallelepiped.

Axis at one erd, central. Cone,

length. Axis through its center

A A A _ line.

- Se-Jt-> v
lelo]. @ -~ A A
S _— ' A A
A
b= oatg VAT BTH| FmosVabts koo
7 Rty ks=4l’+b’ B=o03r?
B — 4 12

12 4
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BAN KiNH HOI CHUYEN
RADIUS OF GYRATION

Frustum of Cone.
Axis at large end.

,A‘%

&
R
1

Sphere.
Axis at a distance.

A k/‘§
B

-V 2
; l«’ FrsRT6r) k=Vat+ir
= RIR 7 zo B=gti+in
Sphere.
Axis its diameter. Ellipsoid.
A Axis through center.

<

k=06325

2 (R$— %)

Y7 )

a0
k=o0.63257; Bt=}rt Yo
325 1 k=o447 Vbt
Thin Spherical Shell. Bej@t+a)
k=08165r; kt={r
Hollow Sphere.
Axis its diameter. Paraboloid.

Axis through center.
i
k=o035773r
k=i
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MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc., OF SECTION

A= a?ee:t on Moment of Section Modulus Radius of Gyration
y = distance from Inertia I
axis to ex- I Z-;, y = 31
treme fiber
f: e S ";:‘i S 8 “. A89 a
Y2 % \/;';"-"
4 3 ’
= £ —-=o0.5776
3 3 3
b Tk ,V ' V,’
at ot a )
- = 0.118 a* - 0.280 4
12 6V2 Viz
A =qa
i
E APV == o.707 a .
: ) - S RN
Ry 777 : : o R o R e
W, | ... | . k.
Wil | ww | e ZXy S
%557, ” o 1
= 0.289 Va2 4 b2
V2 (gt — bY) T
at—bt i 128 i
12 at— bt
=-0.118 -°~289‘/—-_—a’+b’
H
T r
bd* " bl )
} 3 . — 'bi' d - 0.239 d
X ’ 2 12 : 6 2 .
A
A=bd; y=1%4
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'MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc., OF SECTION

Amarea ] Section Modulus | Radius of Gyration
y = distance from | Moment of Inertia I T
axis to ex- I Z == =V
treme fiber y

. . o.577d
3 3 V3

: \ e
. bds — hE3 bds — hk3 I?(bd—hk)
12 6ad = 0.289 | foa? — his
| bd — hk

: b
_bpa e Ve@iad
6(02+d) 6Vt dr b
: - 0.4 - =
Vier g

| w(@esa || /Postatiinte
bd 3‘(—_“ 12

— (d? cost e dcosa
"+b1 sin? &) Fosinte b sin’a) =0.28¢ X ;
+bsina Vit ihania
y=1}(doosa d?costa b2 sinta
+ bsina)
-x
i , A
. k‘i—' bi’ d =0,236d
¥ 36 24 vis
[e=--b—-% -
A=Lbd; y=3d
$ .
' ; bd3 bd? LA
x — —= m0.408d
j’. 12 ’ 12 RV
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MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc., OF SECTION

Distance from Neutral
Section A‘““:““"" Axis to Extreme Fiber,
y .
d(c+d) d@e+2b)
2 3(c+b)
3d’t:u‘wa-o.&%d' g
3d%tan 30° d .
W | e | e |
_%i 2d%tan 22§° w0828 -;
wd? 4
@ | o 3
" F Dt —
h ;
734 = 0.7854 (D*— &)
_ it QG;Q.!
T-o.393dt »
-d— = 0.2884d
: ' - 4(R~-19)
mi_ "iRLT_"l 3x (Rt —t)
2 R
(T WA - - coan B
s} 1.5708 (R* —r%) oM TS
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- MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc., OF SECTION

Section Modulus.

R+r

|'| ment Inertt Radius of Gyration,
;‘ ' z=1 o ﬁ
y ’ 4
& (a*+ 4004 B0 (a2 4 4 ab+ B%) ‘/d'(o‘+4cb+b')
36 (a4 ) 12 (a+ 2B) 18 (a+ b)t
[l' (x4 2 con® :2] A4 kl + 2 cos? 30’)] d® (1 4 2 cost 30°)
4 ¢ost 30° 6 4 cos? 30° 48 cos® 30°
= 0.06 d¢ - 0.12d% =0.264d
; A d’(x+noos’30‘)] 4 a(l+2ms'3o°)] d* (1 + 3 cos? 30°)
12 4 cos? 30° 6.9 4 cost 30° 48 coe® 30°
. moo6dt = 0.104 43 . =o0.164d
A 3'(x+zonl’zz§‘)] A [d (14 2 cos? 22§°) \ /d‘(x-iézeosud')
12 4 cos?22§° 6 4-co8 22§° 48 cos? 32§°
) = 0.035 d* = o.rog d* -0.257¢d .
wdt wd?d d
e - 3 - -
64 0.049 o P 0.098 d* 3
_ x (D= 49 .
-8 b VDiE
= 0.049 (DA — d¥) = o.098 DA gt C 4
L (grt—64)dt (ox2—64)d* Vigxt—64) & -
13w 192 (37 — 4) " xaw
" =oo0ydt = 0,024 &% - o.x3ad
f S . L ‘_- ' . Yo
L oac (R z v \ﬁ
- ..lSJR"'(R y i
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~ MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, elc.. OF SECTION

Distance from Neutral

Section Area of Section, Axis to Extreme Fiber,
y
70
#ab = 3.1416 ab .
x (ab — cd) .
= 3.1416 (ad — cd) bd
d+2a8(s4n) g
b
dt+2a(s+n) :
dt+al(s+n) g
b—lb's+";"+§(b-;)a
: X(+a20)]+4
fi+a(stn) in which g= slope of
a - h—1
ARge= 20 -9
LT d-3sr (-1
—(’L')'H'n $a(s+n)| +raomimiss) 3T

—NT—OQJ—M+64 

Loit Lk ol L
LILLY == TR aCuiuart.mimgo

\to.org
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MODUL MAT CAT

MOMENTS OF INERTIA. SECTION MODULUS. etc., OF SECTION

Moment of Inertia,
I

Section Modulus,
L ¥
Z=-

y

Radius of Gyration,

y e -~

A

3,
'%!' = 0,7854 a%

2 ,
'—‘:jé = 0.7854 a%b

T (@%b - cid
4(a c*d)

= 04854 (a3 — cd)

x (ath — c¥d)
46

' 35 — o3,
_078542__ﬂ

_1_‘ [ath ~ c¥d |
2V gb—cd

1—2 bdd - — (h‘ l‘)]
in wlnch g = slope of
" flange = —i = - for

standard I- bcams

L PP _.]
Gd[bds 4g(h‘ 1%

[+ o]

di+2a(stn)

1
12

1 [b' @-B+in
12

£
+& e
4(‘ “)]

in which g=slope of
flange (see above).

.1. 3 _— 3
6b[b @-m+U

g
+ . (AR l‘)]

S

I I
= [bd' —5; #- l‘)]

in which g=slope of

Il & ._.]
Gd[bd Bg(h 14)

1 - X . ]
_[M:_s_(ha_p) I
\/12 £ _

f kot 1
ange = (b n_6 " dtro(stn)
standard cha.nnels
: [z shr 14 & (o u)],
3 2 I I
—A @G-yt y Vi
in which gw=slope of
flange (see above). :
TP (T+30)+ 40 I T
—2em)—-A{d—y—n)p y | 4
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 MOMENT QUAN TiNH : MODUL MAT cAt }
MOMENTS OF INERTIA SECTION MODULUS, efc.. OF SECTION

. . . DistameftomNentnl-
Section “"‘-"‘f“’“"‘" - | Axis to Extreme Fiber,
. . .
I(T;H)_'_T. !
+a(s+w) >’
o ,_Sta—p
$(2a—1) 32(36—14)
. d+at=p
’.(’f"')_ 2 (26— §) cos 43°
Wb 3
u—k(.l-.-o | “ :
 M=kG-8 ]
2
¥ ‘ zb’;+hﬂ
M-4G-9 Y Y Iy Y
[ J
d+s@-9 % |
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MOMENT QUAN TINH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS: etc., OF SECTION

3 Radius of Gyration
M of inertia, Sectwnuoldulul. 8 - s
I Z-; 7 - Z

B+ mIr4 I8

12
_+MIzq’+_(M+3T)’1 ’

A AL
=

36
+ T = DUT - 12+ a(T +20))

144
ty+ale—n 1 \/_7_
=-N6-y-N Y Y
$laxt~2(x—- : _
+ilo~ Gz—4 oM z \/L
; at+at—- y 4
B S Gay
bR - W-k0=0 | ([ Re—D
T 6d 1abd— kG- |
Y B ‘ 2 b3+ A® 2300+ h8?
12 . 6b \ 12 [bd — kb (b — #)]

uséh'(b—:) LW (—1) \ / bd"—h'(b-—:)'
’ 12 6d _ 12 [bd — & (b — 9}

25004 Jd
3

&
=

—A G-y

P 1) B4 B0 WAL I)
12 . 64 ra{id+s(d—-1))
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MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS. etc.. OF SECTION

Distance from Neutral
Section Aren of Siection, Asis to Extreme Fiber,
y
b bt d—[d24-s2 (b~ 1)
s+hitas +s(a—t)(2d—35)]+ 24
a%+s2(b—9)
bst b YY)
b BT+ d—[sbs’+3ht(¢+s)
s +h(T—Dh+35)]+64
t(2d+a)+d?
fexb=n T
t(zc+b)4-c2
t{a4+b-—-1) G—W
b
t ot 2 (s —1)] z
2¢—4
¢ 2(a—4) 2
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MOMENT QUAN TiNH : MODUL MAT CAT
MOMENTS OF INERTIA, SECTION MODULUS, etc.. OF SECTION

Section Modulus,

Radius of Gyratlon

Mome Y ,
) omnt;ﬂertla Z=! e i
) L7 A
10— )2+ oyt ! -
~ -0 @-y-s» < \/;
4 ‘
— (a1 (-7 ; .
e +5@d—9) 1 \/m [yt 45 (3 - »)®
G- @-y~s5) y —
— @G- d—y~s9)?
Flabs G+ 1 \/z
—d(@-y-s) ¥ 4
i +o -y 1 \/mltfﬂ(b—y)'
—(@=9(-y-17 y —_—
. —(a—2t) b—~y-1)%}
i 45 (a9 I \/mlty’ﬂ(a—y)‘
D ICEEE) L ¥ —_—
—(b—2) (a—y—2)%]
B —c(b—28 abs—c (b—28) \/m
12 6b 12 §[b+2 (a—#)]

bla+c)*—2c3d - 6a%d

b(a+c)®— 2c%d — 6 a%ed

12

6(2a-1)

\/b (@+4c)*~2¢%d—6 a%cd
12¢|b+2 (a—1))
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TINH CHAT CAC TIET DIEN KHUNG CXT
PROPERTIES OF SECTIONS FOR PUNCH AND SHEAR FRAMES

3 S D'lo_;-_" - Z, = Section Modulus for Compression;
i §\““ K 2Z, = Section Modulus for Tension;
REES TN F = Area of Section; ’
. g 938" ; I = Moment of Inertia about Gravity Axls
&\\\\ I \\\\“‘ e A4-—4A4,
z All dimensions in inches
B [ h = 141 H . F I Z, | Z
" .57 15.36 228.51 35-20 | 65.40
10 3 1.10 23.43 311.78 47.95 89.10
34 1.80 31.82 397.83 6r.20 | 113.70
i 0.51 14.66 200.77 3089 1 57.36
9 3% .99 21.64 290.32 44.66 1 8295
34 1.61 29.56 37195 57.22 | 106.27
54 2.41 38.69 438.24 67.44 | 125.21
: N 0.44 13.87 | 18098 2780 | sI.50
10 3 0.88 20.41 272,07 | 4190 | 7770
8 2] 1.38 27.27 345.47 53.20 98.50
56 2.04 35.20 410.37 63.10 | 117.00
¥ 3.50 49.63 462.98 71.20 | 132.00
174 0.38 13.1§ 172.76 26.50 49.30
3¢ .77 19.21 261.46 4030 | 94.60
7 % 1.24 2569 | 32052 | 49.30 91.50
5% 1.74 32.24 | 37880 | 5830 | 108.00
i 2.34 36.42 428.57 65.90 132.60
34 0.59 14.66 204.06 3140 | 58.30
] 34 1.20 21.57 291.47 4480 1 83.40
14 2.00 30.68 363.50 55.80 103.60
3 0.50 13.83 185.91 28.60 53.65
. . 1.00 20.34 268.15 | 41.28 76.65
8 ¥ 1.70 28.07 338.66 52.15 96.81
54 2.60 37.12 403.27 62.10 115.12
Y 042 { 13.00 173-33 26.60 49.80
9 3 0.89 19.25 250.41 38.40 71.60
14 1% 1.42 25.65 317.24 48.80 90.50
56 2.11 33.03 375.00 57.70 | 107.10
34 3.06 42.13 420.36 64.60 120.10
71 0.36 12.40 161.70 | 2490 46.20
3 0.78 17.92 226.20 | 34.80 64.70
[ 1% 1.23 23.89 290.50 44.70 83.00
56 1.79 30.22 34570} s3.10 100.60
L2 2.62 38.26 392.00 60.30 113.00
Y 0.62 14.09 187.46 | 28.90 53.55
8 3 1.20 20.50 268.38 41.30 76.70
8 : 1% 2,10 2879 | 336725 | s180 1 ¢6.20
7 0.58% 13.69 172.25 26.50 49.20
7 3% 1.10 19.50 248.56 38.30 71.10
] 1.90 27.07 | 315.01 48.50 90.00
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TiNH CHAT CAC TIET DIEN KHUNG CAT
PROPERTIES OF SECTIONS FOR PUNCH AND SHEAR FRAMES

2', = Section Modulus for Compression;
Z, = Section Modulus for Tension;
L F = Area of Section;
I = Moment of Inertia about Gravity Axis
A—A.
All dimensions in inches
H F )4 Z, Z,
3.00 36.41 377.05 58.0 108.0
U 0.43 12.43 | 155.80 | 23.9 4.5
6 84 0.91 18.07 221.14 | 34.0 63.1
% 1.50 24.20 | 283.77 | 43.3 80.8
s 5 2.36 3r.79 | 339.75 | 52.3 96.9
% 0.33 11.61 139.76 21.42 39.9
85 0.7§ 16,81 204.37 31.41 58.4
5 % 1.25 22.2% 261,65 40,25 75.2
5 2.00 29.00 | 310.74 { 49.% 88.8
8 2.%% 35.66 350.65 54.0 100.0
% o.70 13.52 | '169.40 26,04 48.4
H % I.40 19.99 | 243.80 ) 37.5 69.6
% 2.44 27,28 3t10.80 47.8 83.8
Y% 0.5% 12.5% 147.20 | 22.6 42.1
6 3% 1.14 18. 27 220.03 | 33.8 62.8
3% 2.00 25.x7 282.60 | 43.4 80.8
g % 0.41 12.28 136.92 20.0 39.1
s 8% 0.95 16.98 203.40 | 31.0 58.0
1 x.63 23.03 258.64 | 40.0 73.8
5% 2.55 30 §6 302.60 | 46.5 86.5
%] 0.31 10.96 124.20 19.12 35.5
% 0.76 15.71 183.00 28.15% 52.3
4 % 1.31 | 20.80 | 232.20 | 35.7 66.4
56 1.98 26.30 | 275.00 | 42.3 78.6
u 0.68 12.56 | 156.25 | 24.0 44.6
6 % 1.56 18.79 | 222.10 | 32.6 6o.5
% 3.50 30.00 | 275.00 | 42.3 78.6
% 0.53 11.68 | 180.83 | 29.0 51.6
] s % x.27 17.25 | 214.79 | 33.0 61.4
% 2.35 | 24.15 | 253.85 | 39.0 73.4
kA 0.38 10.88 | 125.59 19.3 3s.8
4 % 1.00 15.84 181.36 27.9 $1.8
. % 1.8 20.87 | 228.96 | 35.2 65.4
s u 0.73 11.76 | 139.73 { 31.% 40.0
% 1.70 17.28 196.98 | 30.2 | s6.2
4 % o.55 10.97 | 125.40 | 19.3 35.9
[ % 1.45 16.13 181.52 28.0 52.0 |
¥% 0.84 10.16 | 1ro.14 | t7.28 32.0
3 % 1.12 14.90 | 167.70 | 25.7 47.6
% 2.10 19.99 | 198.57 { 30.% 56.8
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MODUL TIET DIEN CHU NHAT
SECTION MODULUS FOR RECTANGLES

Section modulus values shown are for rectangles 1 inch wide. To obtain section mod-
ulus for rectangle of given length of side, multiply value in table by given width.
Length | Section || Length | Section || Length | Section || Length | Section
of Side | Modulus || of Side [ Modulus || of Side | Modulus || of Side | Modulus

u 0.0026 234 1.26 12 24.00 25 104.3
3o ©.0059 3 1.50 1234 26.04 26 112.7
M 0.0104 3 1.76 13 28.17 27 1321.5
e 0.0163 346 2.04 1334 30.38 28 130.7
¥ ©0.0234 3N 2.34 14 32.67 29 140.2
s 0.032 4 2.67 1434 35.04 30 150
34 0.042 4% 3.38 15 37.5 32 1
§¢ 0.065 5 4.17 1548 | 0.0 34 193
b ©0.094 si4 5.04 16 42.7 36 216
% 0.128 6 6.00 1634 45.4 38 241

b4 0.167 614 7.04 17 48.2 40 267

136 o.211 7 8.17 1704 51.0 42 204

134 0.260 734 9.38 8 | 540 a“ 323

136 0.315 ] 10.67 1816 57.0 46 353

134 0.373 814 12.04 19 60.2 48 384

156 ©0.440 9 13.50 193¢ 63.4 50 A1

M o.510 914 15.04 20 66.7 52 451

174 0.586 10 16.67 21 73.5 S4 486

2 0.67 104 18.38 22 Bo.7 56 523

23 0.84 1 20.17 23 88.2 s8 $61

2% 1.04 1154 22.04 24 g6.0 60 Goo

MODUL TIET DIEN VA MOMENT QUAN TINH
CUA TRUC TRON

SECTION MODULUS AND MOMENTS OF INERTIA
FOR ROUND SHAFTS

o

. Section | Moment . Section | Moment . Section | Momient
Diam. Modulus | of Inertia || Di2™  |Modulus] of Inertia || PI8™ - |Modutus| of Inertis

16 0.00019 | ©0.00001 274 | 0.0074 | 0.00155 2342 | 0.0364 ©.01308
964 | 0.00027 | o.00002 e | 0.0082 | o.00180 4764 | 0.0388 0.01425
| $43 ] o.00037 | ©0.00003 2964 | o.0001 ! o.00207 34 0.0413 ©.01550
1164 | 0.00050 | ©.00004 1543 | o.ot0r | 0.00237 4944 | 0.0440 0.01684
34e | 0.00065 | ©.00006 3364 | o.or11 | 0.00270 2543 | o.0467 0.01825
1364 | o0.00082 | ©.00008 14 0.0123 | 0.00306 6164 | 0.0496 0.01976
%43 | o.00102 | 0.000IL 3364 | 0.0134 | 0.00346 1346 | ©0.0526 0.02135
1364 | 0.00126 | 0.0001§ 1743 { o.0147 | ©0.00390 5364 | o.0s57 ©0.02305
0.00153 | ©.co019 2564 | 0.0160 | 0.00438 2742 | 0.0588 0.02483
1764 | 0.00183 | 0.00024 %e | o.0x74 | o.00401 5864 | 0.0622 0.02673
%42 | 0.00218 | 0.00031 374 | 0.0180 | ©.00547 7% 0.0656 0.02872
1964 | 0.00256 | 0.00038 1943 | 0.0205 | 0.00609 8764 | 0.0602 | 0.03083
$e | 0.00209 | ©.00047 3¢ | 0.0222 | 0.00676 3942 | 0.0728 0.03305
3364 | 0.00344 | 0.00057 5¢ 0.0239 | 0.00748 5964 | 0.0767 | 0.03539
1342 | 0.00308 | 0.00068 4144 | 0.0258 | 0.00823 154 | 0.0807 0.03785
234s | o.o45 0.00082 24 | 0.0277 | 0.00009 6l4s | 0.0849 | 0.04044
3% 0.0052 0.00007 || €364 | 0.0207 | 0.000090 || 3%4a | o.0801 | o©0.04316
2%¢s | o0.0c058 0.00114 114§ | o0.0318 | o.oro95 6344 | 0.0034 0.04601
1343 | 0.0066 0.00133 4584 | 0.0341 | o.o1198 e N ver

’ In this and succeeding tables, the Polar Section Modulus for a shaft of given diameter
can be obtained by multiplying its Section Modulus by 2. |Skt{iIss tteadun“}gapt .org
of Tuertia can be obtained by multiplying its Moment of Inertia by 2.
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MODUL TIET DIEN VA MOMENT QUAN TINH
CUA TRUC'TRON
SECTION MODULUS AND MOMENTS OPINERTIA
FOR ROUND SHAFTS
Section { Moment . Section | Moment . Section | Moment
Diam. |\ odulus jof Inertia || P2 | Modulus jof Inertia || ™ | Modulus lof Inertia
1.00 | 0.0981 | 0.0490 || 1.50 [ 0.3313 | 0.2485 || 2.00 | 0.7854 | o.78s4
X.0r | o.1011 | 0.05%0 || .51 | ©.3380 | 0.2552 || 2.0t | 0.7972 | 0.8012
1.02 | 0.1041 | 0.053% || 1.52 [ 0.3447 | 0.2620 || 2.02 | ©0.8092 | 0.8172
1.03 | 0.1072 | 0.0552 || 1.53 | ©0.3516 | 0.2689 || 2.03 | 0.8212 | 0.8335
1.04 | 0.1104 | 0.,0574 || x.54 | 0.3585 | 0.2761 || 2.04 | 0.8334 | o.8501
1.05 | 0.1236 | 0.0596 | 1.55 | 0.3655 | 0.2833 [| 2.05 | 0.8457 | o.8669
1.06 § 0.1169 | 0.0619 ]| 1.56 | ©0.3727 | 0.2907 || 2.06 | 0.8582 | 0.8839
1.07 | 0.1202 | 0.0643 || 1.57 | 0.3799 | ©.2982 |{ 2.07 | 0.8707 | 0.g012
1.08 | 0.1236 | 0.0667 || 1.58 | 0.3872 | ©0.3059 || 2.08 | 0.8834 | 0.9188
1.09 | 0.1271 | 0.0692 || 1.59 | ©.3946 | 0.3137 {| 2.09 | 0.8062 | 0.9366
1.10 | 0.1307 | 0.0718 |} 1.60 | 0.4021 | 0.3217 || 2.10 | 0.9092 | ©0.9547
.71 | 0.1342 | 0.0745 }{ 1.61 | 0.4007 | ©0.3298 || 2.11 | 0.9222 | 0.9729
1.12 ] 0.1379 | 0.0772 1.62 | 0.4173 | 0.3380 || 2.12 | 0.9354 | 0.9918
1.13 | 0.1416 | 0.0800 |} 1.63 | 0.4251 | 0.3465 || 2.13 | 0.9487 | 1.0103
1.14 | ©0.1454 | 0.0829 |} 1.64 | 0.4330 | 0.3550 || 2.14 | 0.9621 | 1.0295
1.15 | ©0.1493 | 0.0859 [| 1.65 | ©0.4410 | 0.3638 || 2.15 | 0.9757 | 1.0488
1.16 | 0.1532 | 0.0888 || 1.66 | 0.4490 | 0.3727 ]| 2.16 | 0.9804 | 1.0685
1.17 | 0.1572 | 0.0919 || 1.67 | 0.4572 | 0.3818 || 2.17 | 1.0031 | 1.0884
1.18 | 0.1613 | 0.0951 |} 1.68 | 0.4655 | 0.3910 || 2.18 | 1.0171 | 1.1086
1.19 | 0.1654 | 0.0984 || x.69 | 0.4738 | 0.4004 || 2.19 | 1.0321 | 1.1291
1.20 | 0.1696 | o.1018 || 1.70 [ ©.4823 | 0.4100 |} 2.20 | 1.0484 | ¥.1499
1.2¢ | 0.1739 | 0.1052 [| 1.71 | 0.4908 | 0.4197 || 2.21 | 1.0506 | 1.1709
1.22 ] 0.1782 { 0.1087 || 1.72 | 0.4995 | 0.4296 || 2.22 | 1.0741 | 1.1923
1.23 | 0.1826 | o.1123 |[ 1.73 | '0.5083 | 0.4397 {} 2.23 | 1.0887 | 1.2139
1.24 | 0.1871 | 0.1160 || .74 | 0.517Y | ©.4499 || 2.24 [ 1.1034 | 1.2358
+1.25 | 0,1917 | 0.1198 || 1.75 | 0.5261 | 0.4603 || 2.25 | .1283 | 1.2580
1.26 | 0.1963 | ©.1237 |} 1.76 | 0.5352 | 0.4710 |{ 2.26 | 1.1332 | 1.2806
1.27 | 0.2011 | 0.1277 |} 1.77 | 0.5444 | 0.4818 ]| 2.27 | x.1483 | x.3034
1.28 | 0.2058 | 0.1317 || 1.78 | 0.5536 | 0.4927 || 2.28 | 1.1636 | 1.3265
"1.29 | 0.2107 | 0.1359 || 1.79 | ©.5630 | 0.5039 || 2.20 | 1.1790 | 1.3499
I.30 | 0.2157 | 0.1402 1.80 9.5726 0.5153 2.30 | 1.1045 | ¥.3737
1.31 | 0.2207 | 0.1445 || .81 | 0.5821 | 0.5268 | 2.3x | x.2101 | 2.3077
1.32 ) 0.2258 | 0, 1490 || 1.82'} 0.5918 } 0.5385 || 2.32 | 1.2250 | 1.4234
1.33 | 0.2309 | 0.1535 || 1.83 | 0.6016 | 0.5505 || 2.33 | 1.2418 | 1.4468
1.34 | 0.2362 | 0.1582 || 1.84 | 0.6118 | 0.5626 || 2.34 | 1.2579 | 1.4718
1.35 | 0.2415 | 0.1630 || 1.85 | 0.6216 | 0.5749 || 2.35 | 1.2747 | x.4971
1.36 | 0.2469 | 0.1679 || 1.86 | 0.63x7 | 0.5878 || 2.36 | x.2005 | 1.5227
1.37 | 0.2524 { 0.1729 || 1.87 | 0.6419 | 0.6002 || 2.37 | 1.3069 | 1.5487
1.38 | 0.2580 | 0.1780 |{ 1.88 | 0.6524 | 0.6132 {| 2.38 | 21.3235 | 1.5750
1.39 | 0.2636 | 0.1832 || 1.89 | 0.6628 | 0.6263 || 2.39 | 1.3403 | 1.6016
1.40 | 0.2694 | ©.1886 || 1.90 | 0.6734 } 0.6397 || 2.40 | 1.3572 | x.6286
1.41 | 0.2752 | 0.1940 || .91 | 0.6840 | 0.6532 || 2.4x | r.3742 | 1.6559
1.42 | 0.2811 { 0.1995 (| 1.92 | 0.6948 | 0.6670 || 2.42 | x.3014 | 1.6836
1.43 | 0.2870 | '0.2052 || 1.93 | 0.7057 | 0.6810 || 2.43 | 1.4087 | 1.7116
1.44 | ©.2931 | 0.2110 || 1.94 | 0.7168 | 0.6053 || 2.44 | 1.4262 | 1.7390
1.45 | ©.2993 | o.2170 || 1.95 | 0.7279 | 0.7007 || 2.45 | 1.4438 | 1.7686
1.46 | 0.3055 | 0.2230 || 1.96 | 0.7392 | 0.7244 || 2.46 | 1.4615 | 1.7977
1.47 0.3138 ©.2292 [t .97 | o. 7205 0.7393 | 2.47 | 1.4794 | x.8271
1.48 | 0.3182 | 0.2355 || 1.98 | 0.7620 | 0.7544 || 2.4 . 408:
2.49 | 0.3247 | 0.2419 || 1.99 | 0.7736 | 0.7698 I 2.49 tbix@i'%qlﬁﬁjq

ppto.org
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MODUL TIET DIEN VA MOMENT QUAN TINH

CUA TRUC TRON
SECTION MODULUS AND MOMENTS OF INERTIA
FOR ROUND SHAFTS
“| Section | Moment Section | Moment Section | Moment
Diam. | yfodulus Jof Inertis || P12™ | Modutus fof Inertia || P'*™ | Modulus |of Inertia
2.50 | X.5340 | 1.9175 || 3.00 | 2.6510 | 3.9761 |f 3.50 | 4.2000 | 7.3662
2.57 | 1.5528 | 1.9483 |} 3.01 | 2.6773 | 4.0203 || 3.51 | 4.2455 | 7.4507
2.52 | x.5711 | 1.9796 || 3.02 | 2.704x | 4.0831 {| 3.52 | 4.2818 | 7.5360
2.53 | 1.5809 [ 2.0112 [} 3.03 | 2.7310 | 4.1375 {| 3.53 | 4.3184 | 7.6230
2.54 | 1.6088 | 2.0431 || 3.04 | 2.758x | 4.1924 [| 3.54 | 4.3552 | 7.7087
2.55 | 1.6279 | 2.0755 || 3-05 | 2.7855 | 4.2478 || 3.55 | 4.3922 | 7.7962
“2.56 | 1.647x | 2.1083 |l 3.06 | 2.8130 | 4.3038 |} 3.56 | 4.4294 | 7.8845
2.57 | 1.6665 | 2.1414 || 3.07 | 2.8406 | 4.3604 || 3.57 | 4.4669 | 7.9734
2.8 | 1.6860 | 2.1749 || 3.08 | 2.8685 | 4.4175 58 | 4.5045 | 8.0631
2.59 | x.7057 | 2.2088 |}l 3.00 | 2.8965 | 4.4751 59 | 4.5424 | 8.1536
2.60 [ 1.7260 { 2.2432 || 3.10 | 2.9250 | 4.5333 .60 ) 4.5804 | 8.2448°)
2.61 | 1.7455 | 2.2779 |} 3.311 | 2.9531 | 4.5921 .61 | 4.6187 | 8.3367 )
2.62 | 1.7656 | 2.3130 || 3.12 | 2.9817 | 4.6514 .62 | 4.6572 | 8.4296 |
2.63 ] 1.7859 | 2.3485 || 3.13 | 3.0104 | 4.7113 . 4.6959 | 8.5231
2.64 | 1.8064 | 2.3844 |} 3.14 | 3.0394 | 4.7718 |} 3. 4.7347 | 8.6174
2.65 | 1.8270 | 2.4208 || 3.15 | 3.0685 | 4.8330 . 4.7740 | 8.713%
5.66 | £.8478 | 2.4575 |{ 3.16 | 3.0978 | 4.8946 . 4.8133 | 8.8084
2.67 | 1.8686 | 2.4947 |1 3.27 ]| 3.1274 | 4.9568 4.8529 | 8.9050
2.68 { 1.8807 { 2.5322 Y} 3.18 | 3.1570 | 5.0197 4.8926 | 9.002§
2.60 | 1.9170 | 2.5702 |} 3.19 | 3.1869 | 5.0832 4.9325 | 9.1007
2.50 | x.9320 | 2.6087 || 3.20 | 3.2170 | 5.1472 4.9730 | 9.1998
2.91 | 2.9539 | 2.6476 || 3.21 | 3.2472 | 5.2119 5.0133 | 9.2006 .
2.72 | 1.9756 | 2.6868 |} 3.22 | 3.2777 | 5.2771 . §.0540 | 9.4003
2.73 | 1.9975 { 2.7266 |l 3.23 | 3.3083 { 5.3430 5.0048 | 9.5018
2.74 | 2.0195 | 2.7668 || 3.24 | 3.3391 | 5.4004 || 3. 5.1359 | 9.6041

2,75 | 2.0417 | 2.8074 || 3.25 | 3.3701 | 5.4765
2.76 | 2.0641 | 2.8484 || 3.26 | 3.4014 | 5.5442
2.77 | 2.0866 { 2.8809 {| 3.27 | 3.4328 | 5.6126
2.78 | 2.1003 | 2.9319 || 3.28 | 3.4644{ 5.6815
2.79 | 2.x321 | 2.9743 |} 3.29 | 3.4961 | §.7511

s.1771 | 9.7072
5.2187 | 9.8112
5.2608 | 9.9160
5.3024 |10.0216
5.3444 |10.1286

2.80 | 2.1550 | 2.0172 || 3.30 | 3.5280 | 5.8214 5.3870 |10.2350
2.8x | 2.1783 | 3.0605 |} 3.31 | 3.5603 | 5.8023 5.42907 |10.3436
2.82 | 2.2016 | 3.1043 || 3.32 | 3.5926 | 5.9638 5.4726 {10.4526
2.83 | 2.2251 | 3.1486 || 3.33 | 3.6252 | 6.0363 5.5156 [10.5624
2.84 | 2.2488 | 3.1933 || 3.34 | 3.6580 | 6.1088 5.5590 |10.6732
2.85 | 2.2927 | 3.2385 || 3.35 | 3.6909 | 6.1823 5.6025 |10,7848
2,86 | 2.2066 | 3.2842 || 3.36 | 3.7241 | 6.2564 5.6462 }10.8970
2.87 | 2.3208 | 3.3304 {| 3.37 | 3.7575 | 6.3312 5.6903 |r1.0110

2.88 | 2.3452 | 3.3771 || 3.38 | 3.7909 | 6.4067
2.89 | 2.3607 | 3.4242 || 3.39 | 3.8246 | 6.4829
2.90 | 2.3940 | 3.4779 || 3.40 | 3.8590 | 6.5597
2.9t | 2.4192 | 3.5200 || 3.41 | 3.8928 | 6.6372

5.7345 |11.1250
§.7789 |xz.2400
5.8240 [11.356C
5.8685 |11.4730

o0 o NI NF WP N ST N N N NN [~ X (-]
LRELYLEFRIEIpIVIFITIAIANNIE YRS DS

2.92 | 2.4442 | 3.5686 || 3.42 | 3.9272 | 6.7154 5.9137 |rx.5010
2.93 | 2.4695 | 3.6178 )| 3.43 | 3.96z7 | 6.7943 5.9590 |r1.7100
2.94 | 2.4949 | 3.6674 || 3.44 | 3.9965 | 68739 . 6.0046 |11.8200
2.95 | 2.5204 | 3.7175 |} 3.45 | 4.0314 | 6.9542 . 6.0505 |11.9500
2.96 | 2.5461 | 3.7682 || 3.46 | 4.0666 | 7.0352 6.0966 |r2.0690
2.97 | 2.5720 | 3.8196 || 3.47.| 4.7019 | 7.2168 || 3.97 | 6.1420 |12.1930
2,98 | 2.5081 | 3.871x i 3.48 ) 4.1375 | 7.1976 || 3.98 | 6.1894 [12.3170
2.99 | 2.6243 | 3.9233 || 3.49 | 4.v732 | 7.2824 09 §h3_;6rl 12.4410
ol L) I_II.I.IJ\.-III.IUUI I.IIU'J Org
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MODUL TIET DIEN VA MOMENT QUAN TiNH

CUA TRUC TRON
SECTION MODULUS AND MOMENTS OF INERTIA
FOR ROUND SHAFTS

Section | Moment Section | Moment " Section | Moment
Diam- | v odulus jof Inertia || 2™ | Modulus Jof Inertia || %™ { Modulus |of Inertia
4.00 | 6.2830 | 12.566 }| 4.50 | 8.946 | 20.129 || 5.00 | 12.272 { 30.680
4.01 } 6.3304 | 12.692 || 4.51 | 9.006 | 20.308 || 5.01 | 12.345 | 30.926
4.0216.3779 | 12.820 || 4.52 | 9.066 | 20.489 || 5.02 | 12.420 | 31.173
4.03 | 6.4256 | 12.948 |{ 4.53 | 9.126 | 20.67x || 5.03 | 12.493 | 31.423
4.04 | 6.4736 | 13.077 || 4.54 | 9.186 | 20.854 || 5.04 | x2.568 | 31.673
4.08 | 6.5217 | 13.207 || 4.55 | 9.247 | 21.039 || 5.05 | 12.644 | 31.925
4.06 | 6.570r | 13.337 || 4.56 9.308 | 2x.224 |{ 5.06 | 12.718 | 32.199
4.07 ] 6.6188 | 13.460 1 4.57 | 9.370 | 21.41x || 5.07 | 12.794 | 32.434
4.08 | 6.6677 | 13.602 || 4.58 | 9.431 | 21.599 | 5.08 | 12.870 | 32.601
4.09 | 6.7169 | 13.736 || 4.50 | 9.493 | 21.788 || 5.09 | 12.946 | 32.049
4.10 | 6.7660 | 13.871 | 4.60 | 9.556 | 21.979 || 5.10 | 13.023 | 33-.200
4.11 | 6.8159 | 14.007 || 4.61 9.618 | 22.370 {| 5.1x { 13.099 { 33.470
4.12 | 6.8657 | 14.143 || 4.62 | 9.681 | 22.363 |{ 5.12 | 13.177 | 33.733
4.13 | 6.9164 | 14.282 [) 4.63 | 9.744 | 22.557 || 5.13 | 13.254 | 33.997
4.14 ]| 6.9663 | 14.420 }| 4.64 | 9.807 | 22.753 || 5.14 | 13.332 | 34.263
4.18 | 7.0169 | 14.560 || 4.65 | 9.870 | 22.950 {| 5.15 | 13.410 | 34.530
4.36 | 7.0677 { 14.901 |} 4.66 | 9.934 | 23.148 || 5.26 { 13.488 | 34.799
4.17 1 7.1188 | 14.843 || 4.67 | 9.998 | 23.347 || 5.17 | 13.567 | 35.070
4.18 | 7.1702 | 14.985 || 4.68 | x0.063 | 23.548 || 5.18 | 13.645 | 35.342
4.39 | 7.2217 | 15.129 [} 4.69 | 10.127 | 23.750 || 5.29 | 13.725 | 35.615
4.20 | 7.3740 | 15.274 || 4.70 | 10.193 | 23.953 || 5.20 | 13.804 | 35.80¢
4.21 ] 7.3256 | 15.420 || 4.71 | r0.258 | 24.157 || 5.21 | £3.884 | 36.168
4.22 | 7.3779 | 15.568 }| 4.72 | 10.323 | 24.363. || 5.22 | x3.964 | 36.446
4.23 § 7.4305 | 15.715 || 4.73 | 10.389 | 24.570 || 5.23 | 14.045 | 36.726
4.24 | 7.4833 | x5.865 || 4.74 | 10.455 | 24.779 || 5.24 | 14.125 { 37.008
4.25 } 7.5364 | 16.015 |} 4.75 | 10.522 | 24.989 || 5.25 | 14.206 | 37.291
4.26 | 7.5808 | 16.266 | 4.76 | 10.588 | 25.200 {| 5.26 | 14.287 | 37.576
4.27 } 7:6433 | 16.319 || 4.77 | T0.658 | 25.412 || 5.27 | 14.369 | 37.863
4.28 | 7.6972 | 16.472 |} 4.78 | 10.722 | 25.626 || 5.28 | x4.451 | 38.151
4.29 | 7.7513 | 16.626 || 4.79 | 10.790 | 25.841 || 5.290 | 14.534 | 38.440
4.30 | 7.8060 | 16.982 || 4.80 | 10.857 | 26.058 {{ 5.30 | 14.616 | 38.732
4.31 | 7.8602 | 16.938 || 4.81 | 10.025 | 26.275 || 5.31 | 14.699 | 39.025
4.32 { 7.9149 | 17.096 || 4.82 | 10.994 | 26.495 || 5.32 | 14.782 | 39.320
4.33 | 7.9701 | 17.255 {| 4.83 | x1.062 | 26.715 || 5.33 | 14.866 | 30.617
4.34 | 8.0254 | 17.475 §| 4.84 { gx.231 | 26.937 || 5.34 | 14.949 | 39.915
4.35 | 8.0810 | 17.576 || 4.85 | 11.200 | 27.160 || 5.35 | 15.034 | 40.215
4.36 1 8.2360 | 17.738 || 4.86 | x1.269 | 27.385 || 5.36 | 15.118 | 40.516
4.37 | 8.1930 | 17.902 || 4.87 | 11.339 | 27.611 {| 5.37 | 15.202 | 40.819
4.38 | 8.2494 | 18.066 || 4.88 | 11.400 | 27.839 || 5.38 | 15.288 | 4x.124
4.39 | 8.3060 | 18.231 || 4.89 | 11.479 | 28.067 || 5.39 | 15.373 | 42.43¢
4.40 ] 8.3630 | 18.398 }| 4.90 | 11.550 | 28.298 || 5.40 | 15.459 | 41.739
4.43 | 8.4200 | 18.566 || 4.01 | xx.621 | 28.530 || 5.41 | x5.545 | 42.049
‘4.42 § 8.4775 | 18.735 || 4.92 | x1.692 | 28.763 || 5.42 | 15.63% | 42.361
"4.43 | 8.5351 | 18.905 !l 4.93 | 11.763 | 28.997 || 5.43 | 15.718 | 42.674
4.44 | 8.5930 | 19077 |1 4.94 | 12.835 | 29.233 [| 5.44 | 15.805 | 42.990
4.45 | 8.6513 1 19.249 || 4.95 | 1x.907 | 29.471 || 5.45 | 15.893 | 43.307
4.46 | 8.7007 | 19.423 || 4.96 | 11.979 | 29.710 || 5.46 | 15.980 | 43.626
4.47 | 8.7685 ] 19.598 ! 4.97 | 12.052 | 29.950 || $-47 | 16.068 | 43.946
4.48 | 8.8274 | 19.773 || 4.98 | 12.124 | 30.3902 || 5.48 xﬁ.!zé 44.268
4.49 | 8.8867 | 19.950 || 4.99 | r2.198 | 30.435 |- 5.40\{p6. 4AE € UluEH

pto.org



TIEU CHUAN MY CHO THEP XAY DUNG TIET DIEN U
AMERICAN STANDARD STRUCTUKAL CHANNELS

—
These channels are commonly designated )
by nominal depth, group symbol, and weight ] l

per foot, thus: X 1 )
j ouI3.4 ‘P*-t’:ﬂ::—fr :

indicates a 9 x 2%4-inch channel weighing x3.4

pounds per foot. x
Flange % Axis X.X ) Axis ¥-¥V
i ey 3 .
B |58 g | . legld:
2 = g oo glae| 1 VA r I z r z
B éi::" =
In. |Lb.{In2| In | In. {In [In. | Ind |In3] In. | Int | In?| In. | In.

*“18x 4| 58.0 {16.98]18.0014.200!.625|.700 | 670.7 | 74.516.20{18.5 |56 |1.04] .88
51.9 |[15.18 | 8,00 | 4.100 | .625 | .600 | 622.1 | 69.x | 6.40 | 17.1 | 5.3 | r.06] .87
45.8 | 13.38 | 18.00 | 4.000 | .625 | .500 | 573.5 | 63.7 | 6.55 | 158 |s.r |r.00| .89
42.7 {12.48 { 18.00 | 3.950 | .625 | .450 | 549.2 | 61.0{6.64] 15.0 } 49 | 1.10] .00
152 3%) 50.0 | 14.64 | 15.00 | 3.726 | .650 | 716 | 401.4 | §3.6 | 5.24 | 1.2 | 3.8 87} .80
400 | I11.70 | 15.00 | 3.520 | .650 | .520 | 346.3 | 46.2 { 5.44] 0.3 | 3.4 8¢ 78
33.9 | 9.90}15.00] 3.400 } .650 ) .400 | 3%2.6 | 43.7 1 5.62] 8.2 |3.2 | .91 | .79
12x3 | 30.0 | 879 {1200 3.170} .501 | .510 | 161.2 | 26.9 | 4.28 | 5.2 | 2.1 77} .68
25.0 7.32 | 12.00 | 3.047 | .501 | .387 | 143.5 | 23.9 | 4.43} 4.5 {19 9! .68
20,7 6.03 | 12.00 | 2.940 | .501 § .280 | 128.x | 21.4 | 4.6} 3.9 | 1.7 81| .70
10x 2%} 30.0 | 8.80]10.00|3.033 | .436 | .673 | 103.0 | 206 | 3.42] 40 |17 | 67| .65
25.0 7.33 | 70.00 | 2.886 { .436 | .526 | 90.7 | 18.x{3.52| 3.4 {13 681 .62
20,0 5.86 j 10.00{2.739 | .436 } .379 | 78.5[15.7{3.66] 2.8 |1.3 J0| 61
15.3 4.47 | 10.00 | 2.600 | .436 | 240 66.913.4[3.87] 2.3 |12 21 64
9x2% {200 5861 0.00|2.648 | .413].448 1 60.6} 13.5]3.22) 2.4 |12 651 .59

15.0 | 4.39{ 9.00}2.485).413}.385| so7{11.3|3.40] 1.9 {10 | .67 .50
) 13.4 3.80| 9.00|3.4301¢.413|.230{ 47.3]30.5{3.49( 1.8 971 671 61
8x244|18.75| 5.40) 8.00|2.527].3001.487] 43.7| 1091282} 2.0 {10 Go | .57
13775 | 4.02| B.00[3.343§.300{.303| 358} 9.0}2.99] 1§ 86| .62/ .56
1Ls | 3.36| 8.00|2.260|.390|.220| 32.3( 8.1|3.10]| 1.3 9] 63} .58
7x23% | 14.78§ 4.32) 7.00|2.200|.366 | .49 | 27.2| 7.7)25t] 14 | 9] 57] .53
12.25| 3.58| 7.00}|2.194%.366 | .3t4| 24.1| 6.9{2.59| 1.2 gt 581 .53
98 2.85| 7.00|2.090].366 | .210] 21.1{ 6.0l 272 981 63] 591 .55
6x2 |13.0 3.81| 6.00]2157|.343| .437| 17.3] 5.8{213| 1.1 6bs] .53 .52
10.5 § 3.07| 6.00}2.034|.343].314| 15.3| 5.0|222} .87{ 57| .53| .50
8.2 2.39] 6.00|1.920}.343 ] .200| 13.0| 4.3]2.34 Jo) 501 .54 .52
5x134| 9.0 | 263| S.00|1.885|.320].328| 8.8 351183 647 45) 49 48

6. 1.95{ 5.00| 1.750] .320 | .190 7.4 301195 481 38! 501 .49
4x358) %7.25} 2.12| 4.00]1.720|.206 | .320 45| 2.3]1.47 A4 .35] .46 .46

5.4 | 1.56] 4.00}1.580).296|.180| 38/ r9|1.56]| .32| .20| .45] .46
3x134| 6.0 1.75| 3.00]1.596|.273 | .356 2.1 I.4{1.08 3i) .27] 42] 46
5.0 1.46 | 300|1.498].273 [ .258 1.8| 1.2{1.12 251 .24 4% |44
41 { 19| 3.00|1.410]|.273]| .370] 1.6] Tt|ra7| .20] .2t 41} .44

t Data from American Institute of Stee! Construction Manual, Rifth Edition, 19s0.

*Car and Shipbuilding Channel; not an American Standard.

Meaning of symbols: I = moment of inertia; Z = section modulus; r = radius of
gyration.
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TIEU CHUAN MY CHO THANH I
AMERICAN STANDARD I-BEAMS

These beams are commonly designated by
nominal depth, group symbol and weight per

foot, thus:
5I142.9

indicates a 15x 514-inch beam weighing 42.9
pounds per foot.

Plange Axis X-X Axis Y-¥

T | 58 g ,
=8 ﬁh g o |
AR ES

Web Thick-
ness, ¢

In. Lb. |In?| In. { In. | In. |In. | Int | In® | In. | Ins | In$ | In

24x7%4| 120.0 | 35.13 | 24.00 | 8.048 | 1.702 | .798 | 3010.8 | 250.9 [ 9.26 | 84.9 2.1 | x.56
105.9 | 30.98 | 24.00 | 7.875 1.102 | .625 | 2811.5 | 234.3 | 9.53 | 78. 200 | 1.60
24%7 | 100.0 {29.25 | 24.00 | 7.247| -871|.747 | 2371.8 [ 197.6 | 9.05 | 48.4 |13.4 | 120
90.0 | 26.30 | 24.00 | 7.724 | .Bj1| 624 | 2230.1{ 185.8 [ 9.21 | 455 {128 | r.32
79. 23.33 | 24.00 | 7.000 | .87I [ .500 | 2087.2 | 173.0 | 9.46 | 42.0 {12.2 | 1.36

20x7 | 95.0 |27.74 | 20.00 | 7.200 | .916 | .800 | 1599.7 | 160.0 | 7.59 | 50.5 | 14.0 | 1.35
85.0 | 24.80)20.00]7.053} .9161 .653 | 1501.7 { 150.2 | 7.78 | 47.0 | 13.3 | 1.38
20x6%4{ 75.0 |21.90[20.00]6.391] .789 | .641 | 1263.5 | 126.3 | 7.60 [ 30.x | 9.4 | x.17
65.4 | 19.08 | 20.00 | 6,250 .789{.500 | 1160.5 { x16.9 | 7.83 | 27. 8. 1.21
18x6 | 700 |20.46]18.00 | 6.251 | .601|.71x| 017.5 | 101.9{6.70{24.5 | 7.8 | 1.00
54.7 [15.94 | 18.00 | 6.000 | .601 | 460 | 795.5| 88.4)7.07|21.2 | 7. 1.15
15x53) $0.0 |14.59 | 15.00 | 5.640 | .622].550] 481.1] 64.2|5.74] 160 5.7 | 1.05
42.9 |12.49 | 15.00 | 5.500 | .622| .410| 441.8] 58.9 | s5.95 | 14.6 5.3 | 1.08
12xs4| 50.0 (14.87 | 12.00185.477} 650|.687] 301.6] 50.3)4.55|16.0 | 5.8 | 1.08
40.8 | 11.84 | 12.00 | 5.250 | .659 | .460 | 268.9| 44.8 | 4.77]13.8 5.3 | 1.08
12x5 | 35.0 | 10.20 | 12.00 | 5.078 | .544 | .428 | 227.0| 37.8]4.72 | 10.0 3.9 .99
31.8 9.26 | 12.00 | 5.000| .544|.350| 2158 ] 36.0|4.83] 0.5 38 | ror
10x 456} 35.0 | 10.22 } 10.00 | 4.044 | .401|.504| 145.8] 29.2|3.78| 8.5 3.4 .91

25.4 7.38 | 10.00 | 4.660 | .491 | 3t0| 122.1 ) 24.4{4.07) 6.9 3.0 .97
8x4 | 230 6.71| 8.00|4.17r| .425] .441 64.2]| 16.0!3.00] 4.4 2.1 81
18.4 5.34| 8.00}4.000| .425|.270 s6.9| 14.2]326| 3.8 1.9 84
7x3%| 200 | 583| 7.00]3.860] .392{.450( 41.9] 12.0[268) 3.1 1.6 74
15.3 4.43| 7.00|3.660| .302|.250 36.2| 10.4}286! 2.7 1.5 .78
6x3%6}) 17.25! s5.02] 6.00] 3.565] .350}.465| 260} 8.7|2.28] 2.3 | 1.3 .68
12.5 3.61| 6.00]3.330| .350] 230 21.8 7.312.46| 1.8 1.x g2

523 | 14.75( 429 5.0013.284( .326|.4904! 150l 6.0[187] 17 | 1.0 63
10.0 2.871 S.00]3.000| .326] .210 2.1 | 48)205} 1.2 82| .65

4x25%{ 9.5 | 276 | 4.00]2.706] .203].326 67{ 33|xs56| .01{ .65} .58
7.7 2.21| 4.00|2.660] .293 ] .190 60} 30| 1.6 97 58] .39
ax23] 7.5 217} 3.00]2.500| .260].349 2.9 1.9 | 1.15 .59 471 .52
5.7 1.64 ] 3.0002.3301 .260}.170 2.5 1.7} 1.23 46 40} .53

t Data from American Instituts of Steel Construction Manual, Fifth Edition, 1950.
Meaning of symbols: I = moment of inertiaj Z = section modulus; r = radius of
gyration.

https://tieulun.hopto.org



510
CAC THANH PHAN CUA THEP GOCDEU -
ELEMENTS OF ANGLES WITH EQUAL LEGS

ol
These angles are commonly designated by group symbol, 1 .3
width of each leg, and thickness, thus: N l
L3x3x% AN - kg
indicates a 3 x 3-inch angle of 4-inch thickness. 3 e 2 >4
[Axis X-X & Y-Y| Z2-Z Axis X-X & Y-V | Z-Z
T TENE:
- * * z » * - g ’
@ gg gg g‘ Ilrlol)r || gg Bg I |rjor|r
y I
InfIn fLb, [In? |In¢{ In. | In. | In. {{In.|In. {Lb, | In.? | Iné| In. | In. | In.
136 | 56.9 [16.73 [ 98.0 | 2.42 | 2.41 | 1.56 14194 {a7s 122 .00 .03].58
It | s1.0 j15.00 | 89.0 | 2.44 | 2.37 | 1.56 %%e[8.3 [243 (20 | .01 | .0x | .58
w | % |45.0(13.23]79.6]| 2.45 | 2.32 | 1.57 » 3 |72 {211 [x8 §.or | .Bg | .58
L 3 | 38.9 |11.44 | 60.7 | 2.47 | 2.28 | 1.57.|] o | Me|6x |1.78 |1.5 | 92 | .87 | .50
56 132.71 9.61 | 59.4 | 2.49 | 2.23 } 1.58 Y149 x4 1.2 | 03 | .84 | .59
940{ 20.6 | 8.68 | 54.1 | 2.50 | 2.21 | 1.58 3e|371 109 | 96] .04 | 82 | .50
38 [26.4 | 7.75 | 48.6 { 2.50 | 2.19 | 1.59 - :
- - Y6 {77 laasiza [ .74 | 81| .49
1 374 |treolass| 180|186 |rx7 ]l N[350 |z7a| 98| .75 | .76 | .49
%% |331]| 973|319} 1.8x | 1.82 | T.x7 || 2| Mol 50 |3.47| 8S]| 76 | .74 | 49
36 |28.7) 8.44 | 28,2 1.83| 1.78 | 1.17 3§ ¥ |4x |339] 077|712 ] .49
ol |242] 711)242|1.84]1.73]2.38)}- 340} 3.07) 901 55].78 | .60 | 49
i 9%0] 210 6.43)22.1|1.85] 1.71 | 1.28 - -
16 | 10.6 | 5.75 | 19.9 | 1.86 | 1.68 { x.18 36 147 |1.36 | 48} .50 | .64 | .30
Yol 17.2| 5.06 | 17.7 | 1.87 | 1.66 | 1.10§| o« | Ho6{3.92| 1,35 | 42| 6o | .61 | .39
3 | 14.9) 4.36 | x5.4 | 1.88 | 1.64 | 1.70 " ¥ |319] 94| .35] 61 | .59 | .39
846| 12.5 | 3.66 | 13.0 | 1.80 | x.61 | 1.19 3e|2.44| x| 27) 62 | .57 | .30
16 [265| 48] x9| 63 | .55 | 40
Wlaa|y08 178 {149)157] .97
3 1236] 6.94 {157 | 151|152 97{| K| ¥ {a77] 8] 23| 53| .53 | .34
w]| 3 |200] 586|13.6]1.52|1.48] 08| w | HMe|2.x2| L2 X8| .54 | .51 | .34
» ¥4 {16.3| 475} 31.3 | 1.54 | 1.43| .98 § % | 1.44 Ja3) .58 | .48 | .38
%i6) 14.3 | 4.8 | 10.0 | 1.55 | T.42 | .
% {12.3]|361| 87 156[1.39| .99f K| ¥ |234| 60 4] .45 | 47 | .20
54s] 10.3 ] 3.03| 7.4|1.57|1.37] 90| m | Me| 180} 53| %] .46 | .44 | .29
NiYirzz) 36| o8] 47| 42} .30
% 185 544 77| 239 1.27] 18
% | 157} 461 6.7| 120 |1.23| B[ K| 34 [2.92] .56 | o8] .37 | b0 | .24
| 128 395) 56122138 B[] w | Mel1.48| 43| 06| .38 | .38 | .24
" Yo} 11.3] 331} S0j1.23]1.16] 78| K] ¥ J101] .30] 04| .38 | .36 | .28
3% | 98|28 | 4.4]123[1r.18] 70— -
§4e] 8.2 2.40| 3.7|3.24)132| 79| { ¥ {T.40| 44| 04| .20 | 34 | .20
K] 66 1.04| 30|12.25{1.09{ .80 : el 206 | 34| 03| .30 §.32 [ .19
18| 8o 23] 02| .30 | .30 | .20
" 34 [11.1] 3.25] 3.6]1.06|1.06} .68
% | Ae] 08| 2.87] 3.3}1.07]1.04] .68 .
“i361 881348) 29 107f1.02] .69 .
§ He] 7.3] 2.09| 2.5]|12.08| .90 .69 . . e
Y| s8|169| 2.0)1.00| 97| 69 . .

t Data from American Institute of Steel Construction Manual, Fifth Edition, 1950,
Meaning of symbols: I = moment of inertia; r = radius of gyration. :
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CAC THANH PHAN CUA THEP GOC KHONG PEU
ELEMENTS OF ANGLES WITH UNEQUAL LEGS

These angles are commonly designated by group symbol
width of each leg, and thickness, thus:
L7x4x'%
indicates a 7 x 4-inch angle of }4-inch thickness.
. - § Axis X.X Axis ¥-¥ Axis Z-Z
a gg gg < Il z r y rlzjr 3 r |Tan A
In. In. J Lb, | In? [Ins|In3 | In. | In. |InA | In3 ]| In, | In. | In,
914' 1 40.8 | 12.00| 97.0] 17.6 | 2.84 { 3.50 | 12.0 | 4.0 | 1.00| T.00! .83] .203
7% | 36.x | 30.61 |86.8]|15.712.86|3.45]108|36 |ror| 95| 84| .
3.3 919|761 |13.6|2.88]3.41| 96|31 |1.02| 9r ] .84 212
26.3 | 7.73164.9|11.5|2.90|3.36{ 83|26 [1.04] . 85| .216
ae 238 | 97.00]59.1)10.4|291(3.33]{ 76|24 |r04} 83| B5) .218
21.3 | 6.25}53.2| 9.3]|2.92|3.3t .9l22 |1.05| 81| Bs} .220
8x6 |1 24.2 | 13.00 | 808} 15.1{2.49 | 2.65 | 38.88.9 |[1.73| 1.65 | 1.38 | .543
;2 39.1 | 11.48 | 72.3|13.4(2.51]|261|349[790 |1.74|2.61¢1.28} .547
33.8 § 9.94{63.4|11.7{2.53}{256|30.7{6.0 |1.76| 156} 1.20{ .551
285 | 836]s541| 99}254[252]263]|59 |3.77|352]1.20] 5
e | 25.7 | 7.56[49.3] 9.0|2.55]|2.50}24.0{5.3 178|150 {130 .5
230 | 6.75]| 44.31 8.0|2.56|2.47|21.7|48 |1.79]|1.47}1.30] .
Yo [ 202 | 593)39.2( 7.1|257|2.45[10.3|4.2 [1.80]|1.45] 1.31
8x4 |2 37.4 {11.00 | 69.6 | 14.1 ] 2.52 | 3.05 | 11.6 [ 3.9 [r.03{1.05| BS| .247
% | 33.x | 9.73|62.5|12.5]2.53{3.00|70.5{3.5 |104]1.00| 85] .253
34 28.7 | B.44)54.9|10.9)255]2.95| 9.4|31 |rO5| 95| .B§]| .258
5% {242} 7.11|46.9) 9.2{2.57{291] 81|26 |1.07] 01| 86| .262
96 | 219 | 6.43]428] B.4| 258288} 7424 jro07]| . 86| .265
16 1196 | 5795|385 7.5|259 |28 | 6722 [1.08| 86| .86] .267
Ue j 17.2 | 5.06|34.1] 6.6]2 283| 6019 |1.00| 83| 87] .260
7z4 § 302 { 886 )1429| 97|/2.20|255{10.2{3.5 |1.07|105] .86] .318
26.2 | 7.69|37.8) 84]222|251)] g1{30 }1.00|1.08] 86| .324
g? 223 | 6481324 7.1]2.242.46] 78]26 {110] . 861 329
6| 200 | 587[29.6| 6.5{224|2.44| 7.212.4 31| 94 B7] .332
14 17.9 | 5.25f20.7| 5.812.25|2.42| 65|21 jrax| .92} 87| .335
e | 158 | 4.62|23.7| 5%}2.26|2.39] 58([1.9 [1.12 39 88) .337
13.6 | 3.98{20.6| 44}2.27{2.37| 51|16 |r13]| 87} .88| .330
6x4 ﬁ 272 | 7.98{27.7| 7.2]1.86|212{ 98|34 |rar|r22| 86| .42
236 | 6.94|245| 6.3(1.88)2.08| 8730 |112]|108] .86] .428
56 | 200 ] 586 |21.x] 5.3]1.90|2.03f 7.5]25 |113]|1.03]| 86] .43%
6| 18.1 | s.31|19.3} 48)1.90|2.01| 69]23 |1.14]101| B7{ .438
¢ 1162 | 475174 4.3|1.01 1.93 63121 J11s5]| . 87| 440
is | 14.3 415155 3811.92}1.96| 56|19 |1.16 g 87| 443
gﬂ 123 | 3.6v|13.5| 3.3|1.03]1.04]| 49|16 {1.17] .94] .88] .446
fe | 10.3 | 3.03311.4| 28|1.9411.02] 42|14 [LI7| 02| 88| .49
6x3%%] 34 [15.3 ) 4.50}166| 4.2]192]2.08) 43|16 | .07] 83| 16| .344
34 117 | 3.42{ 129§ 3.2{1.04]|204( 3.3|1.2 99t 19 91| .35
ﬁe 9.8 | 287]109}) 27]1.95(201| 29|10 JLToo| .76} 77| .352
79 |*2.3t{ 89| 2.2|1.96|100| 2.3 8s|x0x| 74| 78| .355
5x3%| H lg.x 5811139} 43]|155}1.75| 56122 o8lreo| 5| .464
g 168 | 4.92{12.0] 3.7|1.56|1.70] 48319 99| 957 .75 .472
13.6 | 4.00| 10,0 3.0|1.58]{1.66] 4.1 1. Tor) JOrf . 479
ﬁa 120 | 3.53| 8.9| 26|2.50|1.63] 36|14 |T0O1} . 12 482
10.4 | 3.05| 78| 2.3]1.60|1.61] 3.2]1.2 |02 J6 | .486
Me{ 87| 256| 66| 1.911.61{1.50| 27010 |1.03] B4] 76| .a89
u 70 | 206} 5.4] 1.6{1.61|1.56] 22| 83i%04| B2} 761 .492

t See foctnotes at end of table on next: page.
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CAC THANH PHAN CUA THEP GOC KHONG PEU
ELEMENTS OF ANGLES WITH UNEQUAL LEGS

- Axis X-X Axis V-¥ Axis Z-Z
5 g8 I
REUEAR
E = E 1rlzitoer y rtyziyg - 21 r |Tan4
In. In. [ Lb. | In? | In4|In?{In, | In. |Ins)In?| "~ | In. | In
5x3 ] 128 | 375 |95 |29 |[150[1.75]26 |11 85 251 .6s 287
s j11.3 ) 331 (84 |26 |1.60])1.73]|2.3 {10 841 3| .65 501
9.8 | 2. g..; 22 |L6I]|1.70] 2.0 89| 84| .70{ .65 364
'} 8.2 | 240 ]6.3 |29 [1.61)|1.68]| 18 .gs 85| .68 .S .368
Y 66 | 1.94 [51 |15 |1.62{1.66] 1.4 61! 86| 66 .66 37
4x3¥5) 58 147 {430 164 |24 |1.22]1.20{45 [1.8 |T03|1cq] .72 | .745
11.9 | 3.50 {53 {1.9 {1.23|x.25}38 |15 |1.04|X00]| .72 | .750
e 1106 | 300 |48 {17 |1.24{1.23]3.4 |14 |T05] 098] .72 753
9.1 {267 {42 | LS l.:g 21|30 |1.2 |1.06} 96 .73 .755
{s 77 1225 36 |1.3 |1 118 (2.6 1.0 [Xo07] .93] .73 757
u 6.2 {181 {29 |10 JI.27|L16}21 81|1.07) 91| .73 7159
4x3 | % 136 | 3.98 |60 |23 |123(1.37|29 1.4 85| 871 .64 534
1y } 325 |51 (1.9 Jr2s/133]24 |ra | 83| .64 543
] .8 | 287 (45 |17 [t.a5{1.30)2.2 {10 87] 80} .64 547
5 | 248 [40 (1.5 |1.26|1.28]|1.9 87 8| 64 551
86 | 72 | 209 {3.4 |12 {127 1.26( 1.7 53] 89] .76} .65 554
u 58 {160 |28 jro [1.28}1.24]1.4 K Qo] .78 .65 588
PMx3] ¥ 10.2 | 300 |35 {1.5 jt07]|113]|23 |1I 88| .88 .62 J14
¢ | 91 | 265 |31 (1.3 [Lo8]110]|21 . 89! 8s| 62 718
2.9 2.30 | 2.7 {11 | 1.09]| r.08 I.g 851 .90} .83] .62 2721
He .6 [ 193 {23 [ .95|r.10]1.06]1. g2 9of 8r} .63 724
54 | 1.56 | 1.9 g8 irax| 04|13 59) 91} .79] .63 J27
3¥xals! 14 94 } 295132 |1.4 j1.09|1.20] 1.4 61 0 Zo .53 486
%6 | 8.3 | 243 |29 [1.3 [to0|1.28]|12 | . g1 681 .54 -491
72 | 21r |26 |11 |Liojri6)1x S9! 2| .66] .54 496
e | 61 | 178 [2.2 93| rarlrag| .04f 50| 73| .64 .54 S0k
U 49 | 144 j1.8 aslrxz)lree] 481 axf .4t 61 .54 .5
3za}4 85 |25 {21 |10 91)rootr3 | 74) 72} 75| .52 667
s Z.G 2.21 | 1.9 903f 93| 98| 1.2 . a3 13| 52 672
6 | 1.92 | 1.7 81| 93] .96 1.0 581 74 .71 .52 .ggg
] 5.6 {162 | 1.4 691 .94 93] 90| .49 .74| 68| .53 K
£ 45 | 131 Jr2 | .56] 95] 91| .74) 40| .35] 66| .53 | .684
3x2 | 34 7.7 (225 {19 |10 92i1.081 671 471 .55] .58]) .43 414
(] 6.8 | 2.00 | 1.7 89| .93|1.06| 61} .42| .55) .56 .43 421
59 {73 115 | 781 941104 .54) 37} 56} .54)] 43| .4
[ 5.0 { 1.47 | 1.3 K 95 | r02} .47{ .32] .s57| .S2| .43 <435
41 | LIg [1a1 541 951 .09} .39] .26] .s7] .49} .43 440
[ 307] .90 | .84)] .4t] .97] .97 .3xf .20] 58[ 47| .44 446
alixa) 3 53 | 155 | 91| .55| .77] 83] .51 .36) .58 .58| .42 | .614
54s 45 {131 .79{ .47] 781 .B1} 45! 3r} .58} .56} .42 620
;: 362) 306 | 65| 38 48 ;g 37] 35)] 50| -541 .42 626
[} 275 81 { .sr{ .291 .791 . 291 20| Ho} .51} .43 631
2Y4x134 gﬁ 4.7 | 136 | 82) 52| 18| 92| .22a| 20| .40] .42 .32 340
fo | 3.92) ras | x| .44{ .79 gg R 27| 41 .a0f 32 349
U 319) .04 | 59) .36|".79¢( X6¢ x4t .arf 38| 32 { .357
e 244f .72 } 46] .28] .80] .85] .r3| .1r| .42] .35| .33 .364
2x1% 2971 81| .32} .24{ .62] .66] .15 .14| .43} 41| .32 .543
'Y 212| .62 | .25| 8| 63| .64 .x2] .ax| .44) .39( .32 SSL
1.44% .42 | .17] .13] .64) .62] 09| .08] .45| .37{ .33 558
x| U 2.34| .69 | .20] 8] .54] 6o} .09] .10| .351 .35} .27 .486
34e 1.8 ] .53 § 16| .14 gg .58} .o7] o8] .36 .33] .27 .496
14 1.23] .36 | a1l .00} . .56} 05| .05) .37] .31} .27 506

Data from American Institute of Steel Construction Manual, Fifth Edition, 1950.
o?nmg of symbols: I = moment of inertia; Z = section modulus- y = ius
gyration.
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Centers of gravity of both channels are in the same vertical line.
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MAT CAT CUA THEP LAM RAY CHO CAN TRUC
VA CAP TREO
" SECTIONS FOR CRANE AND TELPHER RUNWAYS

Properties of Sections Conslsting
of One I-beam and Two Channels

Section Modulus E o
s é
4 TR Y S
§¢--§ 1 (548 'gs""ge <[ EEd|BE a
S (582 |~ 882 <H |82 S
£ K R . .
B B g ¢ §|°od Rod
10 15 10 as 8 | 1r.25 | 62.87] 43.62{ 14.79 | 8.97 | 321.89|5.12
12 20.8 10 28 10 } 15 76.93| 50.92} 21.08 114.09 | 394.66 s.:sJ
12 0.5 12 31.5 10 |15 99.54| 68.40| 22.19 [14.35 | 603.23{6.22]
12 20.§ 15 43 | 10 {13 139.08] 100.03| 22.62 |14.86 j1040.347.80]
15 33 -1§ 42 12 | 20.5 [185.61| 119.97| 42.65 [22.62 |1336.49]8.20
12 20.8 18 (13 10 |15 185.03| 138.27] 23.16 |15.52 16532.32[9.35
15 a3 18 55 12 | 20.5 [241.06] 163.03] 43.11 }23.16 12075.17|9.79
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MAT CAT CUA THEP LAM RAY CHO CAN TRUC
VA CAP TREO
SECTIONS FOR CRANE AND TELPHER RUNWAYS

fe—-—D—- -3
8 Properties of Sections Conslstl of One I-beam
i N and One C| né
N A i .
}' _] Section Modulus
a -, ar ¢l
X Upper | Lower | U of
Channel I-beam Chied, | Chord, Chm C
, W*i;gl;: , W'x:‘%gt Axis | Axis xis
Inches {P] {00 Inches | 4-4 | 4A-4 B
10 15 10 25 52.06| 27.15{ 14.09 ] 182.72 6.73
10 15 12 31.5 | 70.22| 39.97| 14.35 ] 311.78] 7.80
12 20.§ 12 31.5 | 81.7t} 40.66] 22.19 | 333.39] 8.20
12 20.5 12 40 9o.4t} so.3t] 22.55 | 396.91] 7.8
10 18 15 42 103.55] 64.87] 14.86 ) 607.83] 9.37
32 20.§ 15 42 118.80) 66.06] 22.62 | 648.68| 9.82
18 a3 15 42 t51.94] 68.18] 42.65 1 724.77| 10.63 °
12 25 15 50 135.28] 75.02| 25.33 | 742.67] 9.90
12 20.8 15 60 | 140.17) 9o.13] .23.56 ] 838.22] 9.30
15 33 15 6o 173.59] 93.20] 43.43 | 933.90| 10.02
12 20.% 18 55 162.57] 99.11| 23.16 | rr22.90| x1.33
15 33 18 55 203.18 | 102.50| 43.11 | 1253.60 | 12.23
15 33 15 8o 197.81 | 120.17| 44.48 | 115127 | 9.58
12 20.8 20 65 199.98{129.60| 23.72 | 1594.03 ] 12.30
15 33 20 63 247.50}133.85| 43.56 |1772.11 | x3.24
15 33 20 8o 278.43 | 164.9% | 44.52 | 2113.31 | 12.81
15 |} 40 20 8o 305.44 | 168.05 | 49.12 | 2226.62 | 13.25
15 33 24 8o 339-17|196.13{ 44.56 [ 3032.318| 15.46
15 55 24 100 455.001239.53| 60.64 | 3804.80 | 16.26
Properties of Sections Consisting of Two I-beams
. and One ConnectinggP late
Section Modulus
d tfi* ztﬁc;- ; Dis-
Lower | U nce, | mezit of } tance,
| CHiord, | Chord.|Chord,| D |Inertia| C
v, T, H, | Weight [ “Asi *f “Axis | Axis
Inches | Inches | Inches peib‘:’t' A-A | A-A | B-B
12 - 8% 10 25 8r.01] 54.18| 20.27] 5.75 | 337.02f 6.22
14 14 12 31.8 | x31.53] 81.72{ 36.30 7.50 | 630.03] 7.7t
14 Y 12 40 147.64/100.75] 40.38] 7.25 | 748.53] 7.43
14 % 15 42 192.53|131.50| 40.03{ 7.00 |r211.00{ Q.21
15 Y 15 6o 239.39{179.40| §5-30] 7.50 [1589.54] 8.86
15 % 18 90 251.22{196. 35| 61.22] 7.50 |1708.27{ 8.70
13 th 13 8 285.65/230.98] 65.55 7.25 |1979.53| 8.57
16 % 18 55 279.02[197.60| 60.51| 8.50 |2140.06] 10.83
16 % 20 65 347.571257.80] 65.48| 8.25 3034.28 n 77
x6 % 20 80 406.10[318.45! 67.99} 7.50 {3658.97 49
18 1% 24 8o §504.42{379.58| 90.22] 9.50 géoﬁ .49
18 1% - 24 | 100 545. 590435 111106 . 123106 Jydpo LEM ﬁ

to.org
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UNG SUAT VA PO UON CUA THANH
' STRESSES AND DEFLECTIONS IN BEAMS

Type of Beam

Stresses

General Formula for
Stress at any Point

Stresses at Critical
Points

Case . — Supported at Both Ends,
niform Load
TOTAL LOAD W

w
t y ——=
Stress at center, Y

w .
4 8-—;‘2-"’(1—’) I cross-section {s
1 = constant, this is the
4 ? "y maximum stress.
Case 2. — Supported at Both Ends, w
Load at Center Between each sup- | Stress at center, _4_2
ﬁh\—%t——:—;’f port and loag‘;‘ If crosssection fs
IA % $=—— constant, this is the
v — 14 2Z maximum stress.
Case 3.— Supported at Both Ends, | , ef;"h :‘meﬂt of -
Load at any Point - :;_ﬂ_’ Stress at load, —L;:b
ZI

A )

If crosssection fs

] -
wb d 1 For segment of constant, this is the
- 4 r¥a ' maximum stress.
! a+d=} T $=— 1—-“ L
Zl
Between each sup-

Case 4.— Supported at Both Ends,
Two Symmetrical Loads
v

port and adjacent
load,

PR, L

Between loads,

s=—

Stress at each load,
and at all points be-

Wa
b4

Case 5. — Both Ends Overhangiag
Supports Symmetrically,
Uniform Load
TOTAL LOAD W

by

feut-

-

¥

t=i4s0

»ig
»ne

Between each sup-
port and adjacent
end,

w
s=ozp ="

Between supports,

w
:=22L[c'—8(1—8)l

Stress at each sup-
ot, 2

POt 2 ZL
Stress at center,

;gz(a-—%m

If cross-section is
constant, the greater
of these is the maxi-
mum stress.

If 1 is greater than
2¢, the stress is zero
at points VP — ot
on both sides of the
center,

If cross-section s
constant and if 1=
2.828 ¢, the stresses at
supports and center
are equal and oppesite,

and are +

46622

https://tieulun.hopto.org
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{ING SUAT VA PO UON CUA THANH
STRESSES AND DEFLECTIONS IN BEAMS

Deflections
General Formula for Deflection st any Deflections at Critical Points
Maximum deflection, at center,
el R s me
L 384 EI
Between each support and load, wn

.7-4:;1(3"-'48') Manmumdeﬂectmn.atload.‘am

For segment of length «, Deflection at load, g%”;
y= W P—r—b) Let a be the length of the shorter seg-
6ER ment and b of the longer one, The
" maximum deflection is in the longer seg-
Fgr nemt: length b, ment, at_ N
(2] 1, 28 Wasg
- (3=t — gt =/t +2%
‘ y GEII( ) v b\/3+3b v,,andissE”
Between each support and adjacent]
load, . Maximum deflection at center,
¢
7—”,1'.30(1 9= u—-'W;I 3R —4aY)
Between loads, Wa?
Wa Deflection at loads —~— (31 — 4¢)
r= BT -al 6EI

Deflection at ends,

We
3 —
uEIL[:’c (c+421) —n}

Between each support and adjacen

end,
] W : Deflection at center,
y=- B @4%)—st(4c—u)—~N)
24 EIL It 24c%
B EIL (s 24¢%)
Between supports, _— - d
s between 2¢ and 2.449 ¢, ﬂme are
ym Wx(l—2) ftd~2)+P =6 maximum upward deflections at points
24 EIL /3@ B —¢% on both sides of the center,
which are, — 96:11, (6c2— Py

https://tieulun.hopto.org
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{ING SUAT VA DO UON CUA THANH
STRESSES AND DEFLECTIONS IN BEAMS

Stresses
Type of Beam General Formula for |  Stresses at Critical
Stress at any Point | Points
: Stress at support

Case 6. — Both Ends Overhanging
Supports Unsymmetrically,

Uniform Load
TOTAL LOAD W
TTITR IR IRARE Lt )
s . Hird
X-d10) a0

< 4

For overhanging
end of length ¢,

s=- (c—u)?

2ZL

Between supports,
w {—x

‘=32L{ ”'( 1 )
. n®
Td‘i—‘(l_’)}

Por overh

F ext end of length ¢,
‘Wet
2ZL
Critical stress be-
tween supports is at
Rt —a
2l

=%

s T (gt
and is SZL (c # )
Stress at support. |
next end of length d, -
W
2ZL
If cross-section s

end of length d,

L ARPPREP
s {d — wY

< , the greatest
of these three is the
maximum stress.

If2; > ¢, the stressis
zero at points v x,2—¢?

on bothsidesof x = #,.

Case 7. — Both Ends Overhanging
Supports, Load at any Point

Between
w
% |
twb ; wa |
T (@+b=3) }

Between supports:
For segment of
length g, 5 =——=
ength Zi
For segment of
Way
! hb, s=— —
engt zl
Beyond supports
s=o0,

Stress at load,
Wab

Zl

If cross-section is
constant, this is the
maximum stress.

Case 8. — Both Ends Overhanging
Supports, Single Overhanging
. Load

Between load and
adjacent support,

" Stressat support ad-
jacent to load, 76

5= —z- (c —w) Z
Between supports, If crosssection is
salq_ g constant, this is the

pAS maximum stress.
Between unloaded Stress is zero at

&?L) “%9 end and adjacent | other support.
) support, s =o. :
Case 9.— Both Ends Overhanging | Between eachload:

Supports, Symmetrical Over-
banging Loeds

<3\ *

and adjacent sup-
port,

Stmsv at supports
and at all points be-

s = g {c—=n) tween, -‘—;—‘
Bet: poorts, |  If cross-ecctl is
We constant, this ia the
5= — maximum stress..

https://tieulun.hopto.org
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UNG SUAT VA DO UON CTiA-THANH
STRESSES AND DEFLECTIONS IN BEAMS

Deftections

General Formula for Deflections at any

Deflections at Critical Points

Point
For overhngxging end of length ¢,
W '3
Y= g B @2 Deflection at end ¢,
+ 6 —=ut(4¢c—~u) ~ 1 "%[21(4’4‘2‘2)"'3‘3—”1
Between supports,

%;i’-’{za—an—z(mwn

—-lrdzz+c=(z—xn}

Por overhanging end of length d,
f21 (24242

1= 41211;

4 6w — ut (4d — w) — I3]

Deflection at end d,
wd
-24 EIL

[l (c? + 2d2) + 345 — 18]

This case is so complicated that con-
venient general expressions for the ecriti-
cal deflections between supports cannot
be obtained. .

Between sttpports, same as Case 3.
For overhanging end of length ¢,

Between supports, same as Case 3.

¥ = Wabu (l+b) Deflection at end ¢, — é@f @4b)
For °ve'ha“gm e“d of length d, Deflection at end d, — 2% ( 4 q)
:y=—--— I+a) 6EII
6 Ell
Between load and adjacent support,
y= 6“;;_“1 Geu—1a+2¢l) Deflection at losd (c +
Between supports, Maximum upward deﬂechon isat
Wk
- e 1 ~x)(@2l— = is —
y SEI @~ =) x) % = 0.42265 1, and is ess BT
Between unloaded end and adjacent Weld
support, y= ’;’;’}” Deflection at unloaded end, -E

Between each load and adjacent sup-
vort v = P304 ) -]

Between supports, ¥ = — :_V_c_x -2

Deflections at lo;zds L (ac + 3?)
: "6 EI

Webt
Deflection at center, SEI A

The above expressions involve the usual approxlmntlons of the thedry of flezure,
p for

and hold only for smail deflections,
tude are as follows:

Between supports the curveis a circle of radius r = ﬁ,—
T ¢

Deflection at center, Vrt — ¥t — y ]

Exact

s of any

sy=Vr—¥p— Vo (%l-—z)’

https://tieulun.hopto.org
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" NG SUAT VA DO UON CUA THANH
STRESSES AND DEFLECTIONS IN BEAMS

" Stresses

Type of Beam General Formulafor | Stresses at Critical
Stress at any Point Points
Case xo.—F;l::: ;.to:);e End, Uni- Stress at support,
' Wi
TOTAL LOAD W -
% s= A [t 2Z
221 If cross-section is
constant, this is the
maximum stress.
Caso 11.— Fixed at One End, Load Wi
at Other Stress at support.-E
.4
wl'e_ s=2 4 —x) If crosssection is
RY sl constant, this is the
R - - mazimum stress.
w

Case 13. — Fixed at One End, Inter-

mediate Load
w W,
¥ ]
W]

Between support
and load,

s =%V- (¥ 3]

Beyond load, s =o.

Stress at support.%’

If cross-section fs
constant, this is the
maximum stress.

Case 13.— Fixed at One End, Sup-
ported at the Other, Uniform Load

TOTAL LOAD W

== Z(’;’!M 1—x)
2Zi

Case 14. —Fixed at One End, Sup-
ported at (.!ge Other, Load at Center

Between point of
fixture and load,

w
s wz(sl—nz)

Between support
and load,

.

15 2

Maximum stress at

wt
int of fixture, —
point of ure, >

Stress is zero at
z=1%1
Greatest negative
stress isat 2 =56 land
2 Wl

128 Z

is —

Maximum stress at
point of fixture, W
16
Stress is zero at

s=3y
1

Greatest negative

stress at center, — f w

2 Z

https://tieulun.hopto.org
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{ING SUAT VA DO UON CUA THANH
STRESSES AND DEFLECTIONS IN BEAMS

Deflections

General Formula for Deflection at any
Point '

Deflections at Critical Points

3

y= 2‘_'?:” [200 4 (21 —x)1] Maﬁ@um deflection, at ené, %
~ Wat . . wn

r= G EI 3l1—12) Maximum deflection, at end, JEF

Between support and load,
Wat
Y= o EF (3i—2)

Beyond load,

wn
y=6El(3v—l)

wn
Deflection at load, —
e at loa 3Er

Maximum deflection, at end,

wn
< — H &
651(2 +3d)

Fed—x _
¥ TRED (3l—-22)

-

Marximum deflection is at 5 = 0.5785 !,
[ )
and is

85 EI

wn
Deflecti t ter, ———

eflection at cent "2 EI

Deflection at point of greatest negative
wB
187 EI

stress, at z= glis

Between point of fixture and load,

Wit
yxgﬁEI(gl—-us)
Betweensupportnnd.lmd,
Wy
- (3] e g O
y 9“H(s. s™)

[

Mazimum deflection fs at ¢ = o.447217,

and is —28
107.33 EI
7 Wi
Deflection at load, —— —
eflection oa 768 EI

https://tieulun.hopto.org
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NG SUAT VA DO UON CUA THANH
STRESSES AND DEFLECTIONS IN REAMS

Type of Beam

Stresses
General Formula for Stresses at Critical
Stress at any Point s Points

Cage 15. — Fixed at One End, Sup- |

ported at the Other, Load at
any Point

me=(l+a)(l4b)+al
n=a{l+d

w

».

s raomn vt |

Yi—Fei-o) e e)

Between point of
fixture and load,

s=n (% — mz)

Between support
and load,

Waty
= - (3]~
s 2zZp i=a)

Greatest positive
stress, at point of fix-

Wab
ture, — (I+%
2 ztx( +38)
Greatest negative

stress, at load,

_ Fab 11—
aZp G @

It ¢ < 0.58581, the
first is the maximum
stress. 1fa = 0.58581,
the two are cqual and

wi
are == S8 Z If a>
0.5858 /, the second is
the maximum stress.

Stress is zero at x= -
m

Case 16. — Fixed at One End, Free
but Guided at the Other, Uni-
form Load

TOTAL LOAD W

-2

Mazximum stress, at
support, m
3z
Steess is zero for
2z = 0.42271
Greatest negative
stress, at free end,
_m
62

Case 17. — Fized at One End, Free
but Guided at the Other, with
Load

sn-z(%l-s)

Stress at support,
w
2Z

Stress at free end

These are the max-
imum stresses and are
equal and opposite.

Stress is zero at
center.

Case 18. —Fixed at Both Ends,
Uniform Load

TOTAL LOAD W

Maximum stress, at

wi
ds, —
oo 12Z
Stress is zero at
z =0.78871 and at
z = o0,21130
Greatest negative
stress, at center, — ﬂ
242

https://tieulun.hopto.org
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NG SUAT VA DO UON CUA THANH
STRESSES AND DEFLECTIONS IN BEAMS

Deflections
General Formula {’t::i’geﬂections stany Deflections at Critical Points
Wait?
Deflection at load, 142
eflection af 12E”.(s +3)

Between point of fixture and load,

- Wath
12 EIR

y (3n — mx)

Between support and load,

- o
w2 EID

y {30~ (3l —a)]

If ¢ < o.58587, maximum deflection fs
between load and support, at

v=1 b mdism b
al+b 6 ET 21+b
If ¢ = 0,5858 I, maximum deflection is at
wp
load and i
oac an lsmz.gEI

If ¢ > 0.58581, maximum deflection is
between load and point of fisture, at

Wons
3 EImis

2n .
g= — , andis
m

y=- fé’ (21— %

Maximum deflection, at free end,
LLE
2 ET

y= T 31— ag)

Maximum deflection, at free end,

12 EI L
12 El
Maximum deflection, at center,
g - st [ wn .
4 En
384 EI
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UON CUA THANH

STRESSES AND DEFLECTIONS IN BEAMS

Type of Beam

Stresses

General Pormula for
Stress at any Point

Stresses at Critical
Points

Case 19. — Fixed at Both Buds,
Load at Center

‘Between each end
and load,

w
s—zz(%l z)

Stress at ends ZL'.
at load — w 8
8Z

These are the max-
imum stresses and are
equal and opposite.

Stress is zero at

x =Yl

Case 20, — Fized at Both Ends,
Load at sany Poiat

Por segment of
length a,

W
s = s G+20)

For segment of
length b,

s %,[b!—v U428

Stress at end next
gegment of length o,
Wabt
zZn

Stress at end next
segment of length &,
Wa
an
Maximum stress is
at end next shorter
segment.
" Stress is zero for
al
a2 s
Greatest negative
stress, at load,
__aWaht
zp

X -

Case 31. — Continuous Beam, with
Two Equal Spans, Uniform Load

TOTAL LOAD ON EACH BPAN, W

Maximupl;;mat
pomtA.sz
Stress is zero at
xw Wl
Greatest negative
stress is at x = %

m
is, — 2 W
and 8 Z
Stress at support R,
Case 23, — Continuous Beam, with Wi+ Wi
Two Unequal Spass, Unequal, | CorwecnFiand R 8Z (i +h)
. Uniform Loads S Greatest stress in the
TOTAL LOAD W, TOTAL LOAD W, first span I at
- ‘ . (] !L—_!{(ll—z)W‘_"} I
'y ¥4 2l s= " (Wi—rm),
S Between Ryand R, [and fs, — 2_'2’%
anat el wit | Lawtote ¢ ati-wil | sm Greatest stress In the
,-U.Tl ¥ 81,041, _ _ second span is at
/w_",. v : !!_"{M_,’} I
—-l—) ( "+ )\ Z F1A u--n—,(Wg—r.).

21t

and is,

QZWQ
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STRESSES AND DEFLECTIONS IN BEAMS

Deflections

General Formula for Deflections at any
Point

Deflections at Critical Points

Maximum deflection, at load,

ym Gl wa
192 EI
) Deflection at load, s
For segment of length o, 3EIs
Wath? Let b be the length of the longer seg-.
= SEm 2e(C—2)+1 (-2 ment and g of the shorter one. :
The maximum deflection is in the longer :
For segment of length 8, segment, at o= 2N andis
+2'
Wiiat
‘!-GE"'(Zb(l—v)-!-l(b—!)l 2 Watt$
3EI(G 422

Wx'(l—z} Gl—23

48 EIl

Maximum deflection is at = = 0.57851,
and is

185 EI
Deflection at center of span,

wn
" 192 EI
Deflection at point of greatest negative
wp
187 EZ

stras.éts-%lis

Between R;and R,
7=’-—(:’4—-;;l{ @b~ x) (a7~ Wy)
HG—=r
L
Between Ryand R,
- '-'—(3}—2{ (2ly— %) (Arg—W,)
_Hl—ur
[

}

|

This case h 0 eomyllested that con-
or the critical
deflections cannot be obtained.
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{NG SUAT VA DO UON CUA THANH .

. STRESSES AND i)EF LECTIONS IN BEAMS
Stresses
Type of Beam

General Formula for
Stress at any Point

Stresses at Critical
Points

Case 23. — Continuous Beam, with
. Two Equal Spans, Equal Loads
at Center of Each

. W A w »
Y sle-Ya-Ste Ve g

‘%T «‘i‘- w -

v

Between point A
and load,

w
5= 6z 31— 11%)

Between point B
and load,

_S5W
% Z

Maximum stress at
3 Wi
nt 4, = —
pol 16 Z
Stress is zero at
=3
Ir
Greatest negative
stress at center.of span,
_swm
VA

k1
32

Case 24. —~ Continuous Beam, with
Two Unequal Spans, Unequal
Loads at any Point of Each
1 b. w,a,b,
=R (T e+ 2 i ay)

Ry, Ph “\J}"i Ry
vy

2
.
—

Worm [eaFm Worm
i i,
Al

=g

Between R, and W,
wry
§ =
¥4
Between Rand Wy,
5=

ll——rz [ty —u)~ o} )

Between Rand W,,
5=

4 . .
EE [m {y—x)—1Taa,x)

Between Ryand 17,

Stress at load W,
_an
z
Stress at support R,

m

Z
Stress at load I¥,,

_an
Z

The greatest of these
is the maximum stress.
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STRESSES AND DEFLECTIONS IN BEAMS

Deflections

General Formula for Deflections at any

Point . Deflections at Critical Points

Between point 4 and load,

) Maximum deflection ‘h at o = 0.4472 1,
y=——— (9l — I1%) A wi
96 EI and is —
107.33 EL
Between point B and load,’ wp

. 7
Deflect foad, == —
y= Wo G —sot) ion at load
96 EY

Between Ry and Wi,

Wb

- - — —
I EI{ G-y tw)rn h } Deflection at load W,
Between Rand Wy, B b, Wy~ m Gy o]

v= s o G+ o0 e f“”
— Wi — m (2l — ) Gy — w)] Deflection at load W,,
Between R and W, ﬁlzl_’ (2 030sWs — m (g + a3)]
y= 6EI [ Waashs (I + ay)
] This ecase is so complicated that con-
— Waaga — m (21 — x) (I — x)]{ venient general expressions for the maxi-
Between R, and s, mum deflections cannot be obtained.
y= —-{ h— ) (lg-H)rx— Wi }
6 E. Iy
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PONG NHAT TREN SUOT CHIEU

BEAMS OF UNIFORM STRENGTH THROUGHOUT THEIR

LENGTH

(All loads in pounds, All dimensions in inches.)

Type of Beam

Description

P= Carrying Capacity|
S=Safe Stress per
Square Inch

Load at one end. Width of beam,
uniform. Depth of beam decreas-
ing towards loaded end. Outline of
beam-shape, parabola with vertex at
loaded end.

Sbhr
6

Load at one end. Width of beam
uniform. Depth of beam decreasing
towards loaded end.  Outline of
beam, one-half of a parabola with
vertex at loaded énd. Beam may
be reversed so that upper edge is
parabolic.

Load at one end. Depth of beam
uniform. Width of beam decreas-
ing towards loaded end. OQutline of
beain triangular, with apex at loaded

1 end.

St
61

St
61

Beam of approximalely uniform
strength. Load at one-end. Width
of beam uniform. Depth of beam
decreasing towards loaded end, but
not tapering to a sharp point.

st
6!

&—-— —-—>1
TOTAL LOAD
=3 OV

Uniformly distributed load. Width
of beam uniform. Depth of beam
decreasing towards outer end. Out-

line of beam, right-angled triangle.

St
3!

Uniformly distributed load. Depth
of beam uniform. Width of beam
gradually decreasing towards outer
end. Outline of beam is formed by
two parabolas which tangent each
other at their vertices at the outer
end of the beam.

som
3l

b Llde Il L
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Beams of Uniform Strength Throughout Their L gth

Type of Beam

Description

P = Carrying Capacity
S=Safe Stress per
Square Inch

Rt R

AN

o] — -
e — @ e C

Sha
)

w

3

Beam supported at both ends.
Load concentrated at any point.
Depth of beam uniform. Width of
beam maximum at point of loading.
Qutline of beam, two triangles with
apexes at points of support.

v

Sbrl
6ac

P=

Beam supported at both ends.
Load concentrated at-any point.
Width of beam uniform. Depth of
beam maximum at point of loading.
Outline of beam is formed by two
parabolas with their vertexes at
points of support.

Shhtl
p= 6ac

Beam supported at both ends.
Load concentrated in the middle.
Depth of beam uniform. Width of
beam maximum at point of loading.
Qutline of beam, two triangles with
apexes at points of support.

2 Sbh* -
31

P=

NI

- —-nf

Beam supported at both ends.
Load concentrated at center. Width
of beam uniform. Depth of beam
maximum at point of loading. Out-
line of beam, two parabolas with
vertices at points of support.

2 Sbit
3!

~—]—-

e e

OTAL LOAD = P

Beam supported at both ends.
Load uniformly distributed. Depth
of beam uniform. Width of beam
maximum at center. Outline of
beam, two parabolas with vertexes
at middle of beam,

4 Sbh?

P= ]

YOTAL LOAD = P

Beam supported at both ‘ends.
Load uniformly distributed. Width
of beam uniform. Depth of beam
maximum at center. Qutline of
beam one-half of an ellipse.

4 Sbht
3l
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RECTANGULAR SOLID BEAMS
Stress per
Breadth { Heightof | Sq.In.in | Length of Total
of Beam Beam in Extreme Beam in Load in
Style of Loading in Inches Inches Pibers of Inches Pounds
and Support Beam
b A 7/ i w
Va Beam fixed at one end, loaded at the other
- | 61w 6w 61 bfh2 bfht
—— —= —— —_— —— = W
A | =t \/ oM e = ew =t e Y

Beam fixed at one end, uniformly loaded

st VEZ 43l | MRy
s B 17 Rl | At BTl e 7l byl

Beam supported at both ends, single load in middle

+ ETLU VT Y PN Y 1YY
%--——l——-—’l 2 fh? -t 2bf k 2 bh? =/ 3w : 3! W

Beam supported at both ends, uniformly loaded

b
JL:
x Y4 \ [stw | saw Cabgr o abe
= am VoM | G = YRl
P PR Beam supported at both ends, single unsymmetrical load
O I
__F g oWac - | 6w .
. 6}2;0 =t \/GlZf‘lw=h 6_;;136 =flatc=1 L i
T e
o . Beam supported at both ends, two symmetrical loads
[ad ]
@ £ < ] , any :
1 3aWa /3 Wa 3Wa fength | bh2f
i =} o =h e =f bhf — =W
—e J d Pl 3¢
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ROUND SOLID BEAMS
Stress per
o?hmeh;rn %q In.in I;nzth l:‘ J:dtal
Style of Loading and Inches Pibers of ﬁu i’ouml']l;
Support Beam
d 7 ! w

Beam fixed at one end, loaded at the other

3
\ /10.18[W 10.18IW a&f a¥f
f =d d* =f 10.18 W =4 10.181 W

Beam fixed at one end, uniformly loaded

oy————t
5.092 Wi 5092 Wi @ a
‘/ I 4 a 4 5002 W t 5.0927 w

O Beam supported at both ends, single Ioad in middle

N L ¥ et
— 2.546 Wi 2546 W a9 _ &
A ‘/ f =4 a3 4 2.546 W : 2.5460 w

Beam supported at both ends, uniformly loaded

1962.0.0.04 )3
;

@ a
Py 4 -
1273 W 1.273 4 w

\71.273 wi 2 1273 Wi

f a d

o
.

Beam supported at both ends, single unsymmetrical load

AHd-te

[
10.18Wac 10.18 Wac d’_ﬂ
v_—-ﬁ—=d a4 S| ate=l 1018ac

e} “feas) Beam supported at both ends, two symmetrical loads

\'/ soWe _ s002Wa b B leogth| gy
¥ 7 da? 8}5.0028

5002 W =
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BANG 1: CAC KIEU O BI VA KHOANG KiCH THUGC
Tuble . BALL BEARING TYPES AND RANGES OF SIZES

Range of Standard Sizes

GeneraI,.Description Type | Cross-section by Nominal Bore Diam. Dimen.
SINGLE ROW RADIAL BALL BEARINGS
Series 10 (Extra-light)
10 to 320 mm
Series oz (Light)
Single row, radial, non- 4 to 320 mm
filling slot assembly. Series 03 (Medium) See
Metric dimensions. BC 10 to 280 mm Table 5§
Series o4 (Heavy)
17 to 150 mm
Series 19
15 to 300 mm
Inch dimensions. BIC 0.0250 to 0.0937 inch See
14 to 134 inches Tablexo
Series 02 (Light)
Single row, radial, fill- X 10 to 320 mm
ing slot assembly: &\\\\\\\\\\:\\\; Series o3 (Medium) See
Metric dimensions. BL 10 to 280 mm Table 5
L = Series o4 (Heavy)
g | Ve
Inch dimensions. BIL 0.0250 to 0.0937 inch See
1% to 114 inches Tablero
Series 10 (Extra-Light)
10 to 320 mm
Single row, radial, self- N | Series o2 (Light)
contained counterbored &\\\\\\‘\\\\\\\\ 10 to 320 mm - See
assembly. Series 03 (Medium) Tables
Metric dimensions. BH > To to 280 mm
//////////% Series o4 (Heavy)
I7to 150 mm
Inch dimensions. BIH 16 to 114 inches .l See
Table 10
5 )
S
Single row, radial, sep- Magneto Bearing Series See
arable assembly. 5to 17 mm [Tableg
Metric dimensions. BM .

https://tieulun.hopto.org
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BANG 1: CAC KIEU O BI VA KHOANG KiCH THUGC
Tuble | BALL BEARING TYPES AND RANGES OF SIZES

{ Range of Standard
General Description | Type Cross-section Sizes by Nominal | Dimen.
Bore Diam.

SINGLE ROW ANGULAR CONTACT BALL BEARINGS*

Single row, angular

contact,self-contained, tric Di
contact angle less than Sﬁf—;’ee:’i(? Fmensions
22 deg. i
Metric dimensions. BN xo(fix:::: ::l:!ht)
Inch dimensions. BIN Series o2 (Light) See
10 to 320 mm Tables

Series 03 (Medium)
10 to 280 mm
Series o4 (Heavy)

Single row, angular
contact,self-contained,
contact angle 22 to 32

deg., incl. 17 to 150 mm

Metric dimensions. BA %{7////; 7 5 .

Inch dimensions. BIA Inch Dimensions

. For BIN:

Single row, angular 14 to 134 inches
contact self-coutained, See
contact angle larger For BIA and BIT: Tablexol
th"(;’ 3z but less than 0.0250 to 0.0937 inch
45 deg. :

Metric dimensions, | BT : ¥ to 1}4 inches

Inch dimensions. BIT

DOUBLE ROW SELF-ALIGNING BALL BEARINGSt

Series o2 (Light)
5 to 1To mm
Series 03 (Medium)
I0 to X10 mm

Double row, radial, 2 7
self-aligning, raceway é,//’/////////////t///, Series 04 (Heavy) See
of outer ring spherical. 7 N\ 17 to go mm Tables

Metric dimensions. BS \ A Series 22 (Light)
WS 10 to 320 mm
MM Series 23 (Mediura)
- See
Inch dimensions. BIS 35 to 1 34 inches Tablerol

* Other single row, an{(ular contact ball bearingg, for which data are not given in
these tables, are: Type BY, split outer ring, metric dimensions; Type B1Y, inch dimen-
sions, otherwise similar to Type BY; Type BZ, split inner ring, metric dimensions;
and Tipe BIZ. inch dimensions, otherwise similar to Type BZ. |

+ Other self-aligning ball bearings for which cata are not given in these tables, are;
Type BCA, single row, radial, non-filling slot assembly, sclf-aligning by means of
spherical outer diameter, metric dimensions; Type BLA, smgle row, ra 'ml. filling slot
assembly, self-aligning by means of spherical outer diameter, metric dimensions;
zr_xd Type BIB, single row, self-aligning, raceway of outer ring spherical, inch

mensions.
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BANG 1 : CAC KIEU O BI VA KHOANG KiCH THUGC
Fable I BALL BEARING TYPES AND RANGES OF SIZES

. ’ . Range of Standard
General Description | Type Cross-section Sizes by Nominal { Dimen.
Bore Diam.

DOUBLE ROW, RADIAL OR ANGULAR CONTACT BALL BEARINGS*

Double row, filling
slot assembly, radial
contact.

Metric bore and

BF

Double row, non-
filling slot assembly,
radial contact. .

Metric bore and

ARPA

0. D. BX
Inch boreand 0. D. | BIK

Metric Bore and 0. D,
Series 32 (Light)

Double row, filling 10 to 170 mm

[ 77777
slot assembly, angular ///// //Z/_//, Series 92 (Extended

contact, vertex-of con-

tact angle inside bear- [ ] Li:,hc) See
ing. \ » 120 20 mm

m%(eeﬁc bore and \\\\\\\\\‘\\\\\X\\\\\% 3 Tables
0. D. BD Series 33 (Medium)

10 to 10 mm
Double row, filling

slot assembly, angular

contact, vertex of con-

tact angle outside
earing.

. Metric bore and

0. D.

Series 93 (Extended
Medium)
120 to 200 mm

77 &

Nk

Series 34 (Heavy)

BE 17 to 9o mm

Double row, non- y Inch Bo d 0. D. See
ﬁllin;l slot assembly, f///////////jl///////ﬁ }é"’io 1}; ei::hm Tablero
angular contact, ver- g ' 1
tex dof bzntact angle 3
b cine, N
mixle:ric ‘t?fre and &\\\\\\\\&\\\\\\\\
0. D. BJ A
. Double row, non- 4

Iling slot bly, )
angular contact, ver. 2 s
tex %f contact angle . r S
outgide bearing. N
eii bore and| NS

Tnch boreand 0. D. | BIG

. *Other double row radial or angular contact bearings, for which data are not given
in these tables, are: Type BAA, angular contact, self-contained, vertex of contact
angle inside bearing, two-piece outer ring, metric dimensions; and Type BHA, radial,
self-contained, two-piece outer ring, metric dimensions.
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“Tuble 2 ROLLLR BEARING TYPES AND RANGLS OF SIZES

. ts i :
General Description ] Type ] Cross-section lg;' ‘ﬁg,ﬂfifaf ﬁg?g%?;;sj Dimen.

N@N-LOCATING CYLINDRICAL ROLLER BEARINGS*

Series o2 (Light)
17 to 150 mm
Series 03 (Medium)

Single row, double ribbed 15 to 200 mm
inner ring. Rollers located Series 32
by internal snap rings re- 17 to tromm | Sec
cessed in outer ring, non- Series g2 Tables
separable, 120 to 320 mm
Metric bore and O. D. RK Series 33
17 to 110 mm
Series 93

120 to 200 mm

Series 02 (Light)
1§ to 150 mm
Series 03 (Medium)
15to 150 mm

72
o B

Single row, inner ring
without ribs, Rollers lo-
cated by cage, end rings or Series 32
internal snap rings recessed 17 to 110 mm J
in outer ring. Inner ring Series 92 Tables
separable. 120 to 320 mm

Metric bore and O. D, RM Series 33

3 17 to 110 mm
D Series 93
. 120 to 200 mm

Series 10

17 to 320 mm
Series 30

2§ t0 240 mm
Series o2 (Light)

I35 to 320 mm
Ser?ss o3 (Medium)
| 15to200mm See

Series 32 Tables

17 to 110 mm
Series 92

120 to 320 mm
Series 33

17 to 110 mm
Series 93

120 to 200 mm

Single row, double ribbed
inner ring, outer ring with-
out ribs. Quter ring separ-
able.

Metric bore and O. D. RN

Series 10

17 to 320 mm
Series o2 (Light)
. 17 to 320 mm

Single row, inner ring Series 03 (Medium)
without ribs, double ribbed 13 to 200 mMm
outer ring, inner ring separ- Series 32 See
able. 17 to 110 mm Tables

Metric bore and O, D, RU Series 92

120 to 320 mm
Series 33

17 to 110 mm
Series 93

120 to 200 mm

* Other non-locating cylindrical roller bearings, for which data are not given in these
tables, are: Type RR, single row, single ribbed inner ring, rollers located by snap rings
recessed in outer ring, inner ring separable, metric bore and Q. D.; Type B, single
row, inner ring without ribs, single ribbed outer ring, both rings separable, metric
dimensions; Type RNS, singie row, double ribbed inner ring, outer ring without ribs,
outer ring separable, self-aligning by means of spherical outer diameter, metric dimen-
sions; and Type RUA, single row, double ribbed outer ring, inner ring without ribs,
ggner ring separable, self-aligning by means of spherical outer diameter, metric

1mensions.
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BANG 3 : CACKIEU O Di'A VA KHOANG KiCH THUOC
Tuble 2 ROLLER BFARING TYPES AND RANGES OF SIZES

General Dmripti&n

Type

Cross-section

Range of Standard Sizes
by Nominal Bore Diam.

Dimen.

ONE-DIRECTION LOCATING

CYLINDRICAL ROLLER BEARINGS*

Single row, double ribbed
inner ring, single ribbed
outer ring, outer ring separ-
able.

Metric bore and O. D.

Series 02 (Light)

17to 330 mm
Series 03 (Medium)
15 to 200 mm

See
Tables

Single row, single ribbed
inner ring, double ribbed
outer ring, rollers located by
snap ring recessed in inner
nxﬁ non-separable.
etric bore and O. D.

RG

}

| -
AR

Series 02 (Lxght)
15 to 320 mm
Series 03 (Medxum)

15 to 200 mm

See
Tables

Single row, double ribbed
outer ring, single ribbed
inner ring, inner ring separ-

able,
Metric bore and O. D.

RJ

Series 02 (nght)
17 to 320 m

Series 03 (Medmm)
15 to 200 mm

See
Tables

Single row, single ribbed
inner and outer rings, rollers
located by rib and single
snap ring recessed in Juter
mﬁ inner ring separable.

etric bore and O. D,

RS

Serieg o2 (Light)
15 to 150 mm

Series 03 (Medium)'

15 to 150 mm

See
Tables

Single row, double ribbed
inner ring, single ribbed
outer ring, rollers located by
rib and snap ring recessed in
outer rin; non-separable

Metric bore and O. D

RY

Series 02 (Light)
15 to 150 mm

Series 03 (Medium)
15 to 150 mm

See
Tables

* Another type of one-direction locating cylindrical roller bearmg for which data
. sin, le row, single ribbed inner and outer

are not given in these tables, is Ty
rings, either rmg separable. metric bore and O.
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Table 2. ROLLER BEARING TYPES AND RANGES OF SIZES

General Description Type | Cross-section b“;'ﬁmﬁgﬁgﬂ;‘;ﬁ;’: Dimen,

TWO-DIRECTION CYLINDRICAL ROLLER BEARINGS*

|

Single row, double ribbed

inner and outer rings, non-

Series o2 (Lxght)
15 to 320 See
Series 03 (Medxum) Tables

separable, N N
etricebore and O. D, RC &\\\\k\\% 15 to 200 mm

Single row, double ribbed
inner ring, double ribbed
outer ring with one loose
rib, outer ring separable.

Metric bore and O. D, RP

Series oz (Light)
15 to 320 mm See
Series 03 {(Medium) Tables

15 to 200 mm

1

Single row, double ribbed
inner ring with one logse
1ib, double ribbed g]uter
ring, inner ring separable.

};etnc boreand 0. D, RT

Series 02 (Lxght)
15 0 320 See
Series 03 (Medmm) Tables

15 to 200 mm

DOUBLE ROW NON-LOCATING CYLINDRICAL ROLLER BEARING_S_i-

Double row, ribbed inner i
ring, outer ring thhout ribs, Series 30

sepa See
; ) | #Stoaoemm |Tabl
wMegt:z%ore x::d 8 D. RD &\\\\\\\\ 5 to 240 'able s

*Another typeof two-direction cylindrical roller bearmg for whichi data are not given
in these tables, is Type RCS, single row, double ribbed inner and outer rings, non-
rable, self-aligning by means of spherical outside diameter, metric dimensions.
$a Other double row, non-locating cylindrical roller bearings, for which data are not
given in these tables, are: Type RA, inner ring without ribs, ribbed outer ring, inner
ring separable, metric boreand O, D.; and Type RB, ribbed inner nn& mllers oca
by snap rings recessed in outer ring, non—separab]e. metric bore and

Relative Proportions of Bearing Dimension Series

WIOTH SERIES e
A8 e .
N .
DIAMETER SERIESS o

g
e

nups7/aenm.nopto.org
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General Description

Type

Cross-section

Range of Std.
Sizes by Nominal
Bore Diam.

Dimen.

SELF-ALIGNING ROLLER BEARINGS*

Double_row, raceway
of outer ring spherical.
Metric dimensions.

SD

—

v

Series o2

30 to 100 mm
Series 03

35 to 100 mm
Series 22

80 to 320 mm
Series 23

40 to 280 mm
Series 30

110 to 850 mm
Series 32
100 tO 750 mm

" See
Table 5

Double row, raceway
of inner ring spherical.
Metric dimensions.

SwW

i

N

Series 22

8o to 320 mm
Series 23

40 to 280 mm
Series 30

120 to 500 mm
Series 31

110 to S00 mm
Serics 32

220 to 500 mm

See
Table 5

"TAPERED

ROLLER BEARINGSt

Single row, with or
without cage.
Inch dimensions.

TS

0.3750 to 12.5000
inches

See
Table 11

Single row, with or
without cage, steep con-
tact angle.

Inch dimensions. 4

TSS

0.6250 to 12.5000
inches

*Other self-aligning roller bearings, for which data are not given in these tables, are:
Type SR., single row, radial contact, raceway of outer ring spherical, metric dimensions;
Type SA, single row, angular contact, raceway of outer ring spherical, metric dimen-
sions; and Type SB, single row, angular contact, raceway of inner ring spherical,

metric dimensions.

{Any single cone listed in the TS and TSS tables can be used with flanged outer

race (Type

SF) or double row (Type 1T DO) in the same series.

https://tieulu
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General Description

Type

Cross-section

Range of Std.
Sizes by Nominal
Bore Diam.

Dimen.

TAPERED RO

LLER BEARINGS (Continued)

Single row, tapered
bore, with or without

ge. . .
Inch dimensions.

TST

.\\\\\\\\\\\\\\;

©0.9375 to 9.1875
inches

Single row, flanged
cup {outer races), with
or without cage.

Inch dimensions.

TSP

0.4720 to 9.5000
inches

Double row,
cone (inner races), single
cups_(outer races), with
or without cage.

Inch dimensions.

double |

TDI

1.8750 to 9.5000
inches

Double row, single
cones (inner races), dou-
ble cup (outer races),
with or without cage.*

Inch dimensions.

TDO

. >
S\

0.7500 to 9.5000
inches

A
Double row, single
cones {inner races), dou-
ble cup (outer races),
non-adjustable, with or
without cage.
Inch dimensions.

TNA

©0.7500 to 9.500
inches

Double row, single {.

cones (inner races), dou-
ble cup (outer races),
steep angle, with or
without cage.*

Inch dimensions.

TDOS

0.7500 to 8.9945
inches

Double row, single
cones (inner races), dou-
ble cup (outer races),
steep angle, non-adjust-
able, with or without
cage.

Inch dimensions.

TNAS

0.7500 to 4.500
inches

*Any single cone listed in the TS and TSS tables can be used with flanged outer
race (Type TSF) or double row (Type TDO) in the same series.
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BANG 3: KIEU LOAI VA KHOANG KiCH THUGC

CUA O BI VA & DUA CHAN
Tukle 3. BALL ANI) ROLLER THRUST BEARING TYPES

AND RANGES OF SIZES
. Range of Std.
General Description Type Cross-section Sizgs by Nominal| Dimen.
. Bore Diam.
ONE-DIRECTION BALL THRUST BEARINGS
: * Scrics nso
. s to 230 mm
aSpsd ey, e | s
NPT . . T0 125 mm
Metric dimensions. | . TA Medinm Scties ablers
10 to 140 MM
. ‘Extréx Light
Single or multiple | - CIies
ooved raceways wgt.lx ; . Jito 3% % inches See
t seats. . Lllg’h:osg’fxiches Table 17
Inch dimensions. B Mediam Series
: 14 to 734 inches
Grfc‘)oved mcewaylst,
one flat seat, one self- .
1e I . ¢ Scries 200 See
lioiog sext with rotoromm | Table 16
Metric dimensions. TE
Gx;:o:ed ranewayls‘,
one flaf seat, one selt- Series 200 See
g ety hout 10to 140 mm | Table 16
Metric dimensions, TF

TAPERED ROLLER THRUST BEARINGS .

Cageless thrust. A
tapered roller thrust
bearing with full re-
taining band
without cage.

Inch dimensions.

and

TTC

1.2600 to 3.0100
inches

Cageless thrust side.
A tapered roller thrust
bearing without cage
and with an Q. D. re-
taining band only.

Inch dimensions.

TTCS

1.8850 to 3.0100
inches

Heavy duty thrust.
A tapered roller thrust
bearing for = heavy
duty service without
retaining band_but
with heavy-duty
bronze cage.

Inch dimensions.

TTHD

3.0000 to 9.0000
inches

Tapered roller thrust
bearing with retaining
d and cage,
Inch dimensions.

TTSP

0.6350 to 1.3850
inches
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BANG 3: KIEU LOAI VA KHOANG KiCH THUGC
CUA O BI VA O DUA CHAN
Tablé 3. BALL AND ROLLER THRUST BEARING TYPES

AND RANGES OF SIZES
. Range of Std.
General Description Type Cross-section Sizes by Nominal| Dimen,
: Bore Diam.

SPHERICAL ROLLER THRUST BEARINGS

Spherical roller Series 93 :
thrust bearing. Off set 110 t0 530 mm See
ﬁlﬁs' flat seats, Series 94 Table 18
etric 9o to 4o mm

dimensions. TS

CYLINDRICAL ROLLER THRUST BEARINGS*®

ine. Cyfindreatrolie D | vpsas |
single” direction, flat ] = Heavy ger: ;" Tableeezx
S8 heh dimensions. TP LM 2to 30 inches

4

Roller thrust beai-
ing. Cylindricalrollers,

//7/777) | Light Sesies

7
single direction, one f Tto 336 in
flat, one self-aligning ] | . Hes 334 inches See
e ignt S 3 vy Series Table 22
mmthe:mh aligning I\§\\\:,\>>\>>>% 2 to 3o inches
Inch dimensions. TR g

*Other cylindrical roller thrust bearings, for which dataare not given in these tables,
are: Type TDR, two direction, two self-aligning seats with aligning washers, one
center "glate flat seat, one inside locating collar, two roller assemblies, inch dimensions;
Type TDP, two direction, flat seats, one center plate, one inside locating collar, two
roller assemblies, inch dimensions; Type TPS, two direction, flat seats, one inside
locating collar, one outside locating collar, one roller assembly, inch dimensions; and
Type TPC, one direction, flat seats, outside band attached to outside diameter of
larger ring, length extends under over-all width of bearing, inch dimensions.
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BANG 4': CACKIEU O KIM VA KHOANG KiCH THUGC

Table 4. NEEDLE BEARING

TYPES AND RANGES OF SI7FES

Range of Std.
General Description Type Cross-section Sizes by. Nominal| Dimen.
: Bore Diams.
WITH ONE-PIECE CHANNEL-SHAPED ROLLER-GUIDING RACEWAY
Single row, - rollers 7///////l7//////
retained by outer ring, A = 1 0.3750 to 9.2500 Se
no inner ring. 4"4 3"in(:htm Tabl: 13
Inch dimensions. NAA
Single row, rollers 2t WA //
xetam%t} by outer ring, / _ 0.3750 tg 8.0000 T Sbge
separable inner ring.- inches 'able 13
Inch dimensions. NAB \\\\\.\\\\\
WITH COMPOSITE ROLLER-GUIDING RACEWAY
Single row, rollers
retained by outer ring, ©.3750 to 6.2500 See
no inner ring. : inches Table 13
Inch dimensions. NBA
Singlg bmw. rollers "W/'-'ﬂ 8 See
retained by outer ring, 0.3750 to 8.0000
separable inner ring. \\‘\\\I\\\\\ inches Table 13
Inch dimensions. NBB
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BANG §: CAC KiCH THUGC GIOLHAN O BI VA 0 DUA D
“THEO CHUOI HF. MET TIEU CHUAN
Tuble 3. STANDARD METRIC SERIES ANNULAR BALL AND
ROLLER BEARING BOUNDARY DIMENSIONS

Dimension Series Number . Dimension Series Number
Bore Out- 18 | Out- 19
Diameter side o8 18 28 38 48 o8 | to || side o9 19 29 39 49 59 69 |09 to
Diam. 48 it Diam. 69

Mm.| Inches Width Radius Radius

10 |o. . L1968 | ...... .o12 | 0.8661 |..... 0:2362 0.6299 | 0.8661 o12
12 . LOI2 1 0.9449 |..... 0.2362 0.6299 | 0. 8661 012
15 . .012 | 1.1024 {..... | 0.2756 0.7087 | 0.9055 o12
17 . o1z { x.x811{..... | 0.2756 0.7087 1 0.9055] ....| .012
20 . .o12 [f 1.4567 {.2756 | 0.3543 0.9055 [ 1.1811] .012] .012
25" . .0I2 || 1.6535!.2756 | 0.3543 0.9055 | I.18I1{ 012} .012
3 |1 . .012 | 1.8504 |.2756 | 0.3543 0.9055 | 1.1811} o12{ 012
35 |1 . 012 | 2.1654 {.2756 | 0.3937 1.0630 | 1.4173| .o12( .02
40 |1 .0I2 || 2.4409 }.3150} 0.4724 1.1811 | 1,5748| .012| .024
45 |1 . .0I2 || 2.6772 |. 3150 | 0.4724 1.1811 | 1.5748] .o12] .024
so | 1.9685 | 25501 |.1068 |.2756 | 0.3037 .012 |} 2.8346 |.3150 | 0.4724 1.1811 | 1.5748) .012} 024
55 | 2.1654 || 2.8346 |.2756 |.3543 | 0.4331 012 | 3.1496 |.3543 | 0. 5118 1.3386 | 1.7717| .012] .039
60 |2.3622{ 3.0709 |.2756 |.3937 | 0.4724. .o12 {| 3.3465 |.3543 { 0.5118 |" 1.3386 | 1.7717| .012{ .039
65 12.5591 || 3.3465 |.2756 {.3937 | 0.5118 .024 || 3.5433 |.3543 | 0.5118 1.3386 | 1.7717| .012| .039
70 |2.7559 | 3.5433 {.3150 |.3937 | 0.5118 .024 § 3.9370 {.3937 | 0.6299 1.5748 [ 2.1260{ .024] .039
75 1 2.9528 || 3.7402 |.3150 (.3937 | 0.5118 | 0. .024 || 4.1339 |.3937 | 0.6299 1.5748 | 2.1260| ,024] .039
80 | 3.1496 | 3.9370 |.3150 |.3937 | 0.5118 { 0,5006 | 0.7874 |.012 | 024 || 4.3307 {.3937 | 0.6299 1.5748 | 2.1260| .024] .039
85 |3.3465 || 4.3307 [.3543 |.5118 | 0.6299 | 0.7480 { 0.9843 |.012 |,039 || 4.7244 |.4331 .| 0,7087 1.8110 | 2.4803| .024] .039
90 | 3.5433 | 4.5276 |.3543 |.5118 { 0.6299 [ 0.7480 | 0.9843 {.012 {.039 | 4.9213 {.4331 | 0.7087 1.8110 | 2.4803| .024| .039
95 | 3.7402 } 4.7244 |.3543 [.5118 ) 0.6200 | 0.7480 1 0.9843 }.012 |.039 |} 5.1181 |.4331 | 0.7087 1.8I10'| 2.4803| .024} .039
100 |3.9370 || 4.9213 }.3543 |.5118 { 0.6299 | 0.7480 | 0.9843 {.012 |.039 || 5.5118 | .5118 | 0.7874 2.1200 | 2.7953| 024} .039
105 | 4.1339 | 5.T181 (.3543 |.5118 | 0.6209 | 0.7480 { 0.0843 |.012 |.039 {| 5.7087 | .5118 | 0.7874 2,1260 | 2.7953| .024| .039
110 | 4.33074# 5.5118 1.3037 1.6299 | 0.7480 | 0.9055 | 1.1811 |.024 {.039 {| 5.9055 |.5118 | 0.7874 2.1260 | 2.7953| .024 .039)
120 |4.7244 5.9055 {.3937 |.6299 | 0.7480 [ 0.9055 | I.IBXI |.024 [.039 {| 6.4961 |.$512 | 0.8661 2.3622 | 3.1496] .024! .039
130 | 5.1I81} 6.4961 |.433L |.7087 | 0.8661 | 1.0236 | 1.3780 |.024 |.039 || 7.0866 |.6200 | 0.9449 2.6378 | 3.5433| .039] .059
140 5.5x18 6.8808 |.4331 [.7087 | 0.8661 | 1.0236 ( 1.3780 |.024 (,039 || 7.4803 {.6299 | 0.9449 | I. 2.6378 | 3.5433] .039] .059
150 | 5.9055 0| 7.4803 |.5118 1.787410.9449 1 1. 1311 | 1.5748 1,024 ).039.1 8.2677 }.7480 ) 1.1024 3.1496 | 4.2013} .039] .079
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BANG 5: CAC KICH THUGC GIOT HAN O B1 VA O DA DG
THEO CHUOQI HE MET TIEU CHUAN

Table 5. STANDARD METRIC SERIES ANNU[ARk BALL AND

. ROLLER BEARING BOUNDARY DIMENSIONS

Di ion Series Number Dimension Series Number
: 10 | Out- 1
oo 10 20 3¢ 40 50 - 6o o0 | to side or I 21 3t or | to
6o | Diam, 3r
Width Radius Radius
. . weee.. | 0.315010.3037 ] ©.4724 ] 0.6209 | 0.8268 | x.1427 ) .... ) 012} ...l | elll
. . tevee. | 0.315010.393710.4724 | 0.6299 | 0.8268 | 1 1417 .... | .012% ...... | ......
. . 0.3150 | ©.3543 | 0.4331 | 0.5118 | 0.6693 | 0.9055 | I.I8XI { .OIZ | .OT2§ ...... | ......
. . 0.3150 {0.3037 1 0.4724 1 0.5512 1 0.7087 | 0.0440 | 1.2508 | 0121 012§ ...... | ......
. . 0.3150 { 0.4724 | 0.5512 [ 0.6290 [ 0.8661 | 1.1811 | 1.5748 | .o12| 024 ...... | ......
0.0843  I. 0.3150 | 0.4724 | 0.5512 | 0.6209 | 0.8661 | x.1811 { x.5748 | .o12{ .024§ ...... | ......
13811 2. 0.3543 | 0.5118 | 0.6299 { 0.7480 | 0.9843 [ 1.3386 | x. 7717 .012| .O39§ ...... | ......
1.3780f 2. 0.3543 | 0.5512 | 0.6693 | 0.7874 | 1.c630 | 1.4173 | 1. 012 ) OF9F <ernn | inen.
1.5748 8 2. 0.3543 | ©.5000 { 0.70&7 | 0.8268 | 1.1024 | x.496% [ 1.9685] .012| 030§ ...... | ......
X.7717) 2.9528 | 0.3937 ) 0.6299 { ©.7480 } ©.9055 | 1.181Y | 1,5748 1 2.3260) 0241 039N ... [ ..ieii ] oienns
1.9585 i 3.1496 | 0.3937 | 0.6200 | 0.7480 | 0.9055 | 1.1811 | 1.5748}2.7260]1.024 1 .030 ) ... | .uerii | oannns
2.1654 { 3.5433 { 0.4331 } 0.7087 { 0.86611{ 1.0236 } 1.3780 { 1.8110 | 2.4803 § .0241 .039F ...... §......b......
2.3622 || 3.7402 | 0.433% | 0.7087 { 0.8661 | 1.0236 | 1.3780 | x.8110 | 2. 02410308 . el
2.5501 [ 3.9370 | o 0.7087 [ 0.8661 | x.0236 { £.3780 [ 1.8110 { 2.4803 | .024 | 0394 ...... | ......[......
2.7559 | 4.3307 | 0.5118 [ 0.7874 | 0.9449 | x.1811 [ 1.5748 { 2.1260 | 2.7953 [ .024 | 039} ...... | ...... | . ...,
2. 4.5276 [ 0.5118 { 0.7874 1 0.9449 | 1.1811 { 1.5748 | 2.1260 | 2.7953 | .024 | .030 | ...... | .. ... ] it
3. 4.9213 | 0.5512 | 0.8661 | 1,0630 | 1.3386 | 1.7716 | 2.3622 | 3.7496 | .024 | 030 ...... [ ...... | ... ...
3. 5.II8L | 0.5512 | 0.8661 { T.0630 | 1.3386 | 1,7716} 2.3622 § 3.1496) .024 ] .030 8 ...... ] ..... | unen
3 5.5118 | 0.6290 ] 0.0449 | 1,181 | 1.4567 { 1.968512.6378 | 3.5433 ] 0391 .059 ..o | et {oannns
. 5.7086 { 0.6299 | 0.9449 | 1.X811 | 1.4567 | 1.0685 | 2.6378 | 3.5433(.039].056) ...... P ... e
5.9055 | 0.6200 | 0.0449 | .1811 | 1.4567 | 1,9685 | 2.6378 | 3.5433 | .039 | .059 } 6.4961 [ 0.8268 039§ .019
6.2002 | 0.7087 | 1.0236 | 1.2992 { 1.6142 | 2.2047 { 2.9528 { 3.9370 { .030 { .079 § 6.8808 | 0.8661 -,039 { =079
6.6020 { 0.7480 { 1.7024 { 1.4173 | 1.7717 | 2.3622 1 3.1496 | 4.20x3 | .030 | .079 || 7.0866 | 0.8661 .039 | .079
7.0866 | 0.7480 | 1.1024 | 1.4173 | 1.8110 | 2. 3.1406.1 4.2913 | .036 | .079.4 7.8740 | 0.9343 .059 | .079
7.8740 | 0.8661 | 1.2092 | 1.6535 | 2.0472 | 2.7%65 { 3.7402 | 4.9213 | .039{ .079 || 8.2677 | 0.9843 .059 | .079
8.2677 ) 0.8661 | 1.2092 | I.6535 | 2. 2.7165 | 3.7402 | 4.9213 | .039 | .079 § 8.8583 | 1.0630 .059 | .079
8.8583 | 0.9449 [ 1.3780 | I.7717 1 2.2047 | 2.9528 | 3.9370 | 5.3543 ) .039 | .079 4 9.8425 | x.2205 | 1.81I0 .079 | .079
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BANG 5 : CAC KiCH THUGC GIO1 HAN O BI VA 0 BUA DG
THEO CHUOI HE MET TIEU CHUAN

Tuble 5. STANDARD METRIC SERIES ANNULAR BALL AND
ROLLER BEARING BOUNDARY DIMENSIONS

Dimension Series Number Dij ion Series Number Dimen. Series No.
Bore i Oyt oz | Out-. o3 | Out- o4
Diameter side | oz 12 22 32 92 to side o3 23 33 93 to side | o4 24 34 and
Diam. 92| Diam. 93 iam. 24
Mm.] Inch Width Radius] , Width Radius Width Radius
10 | o. 1.1811[0.3543| .... |0.5512| Y6 024 | 1.3780[0.4331/0.6693] 3 oo | .o24 ...
I2 § 0.4724 | 1.2598(0.3037{ .. 0.5512] 3% 024 | 1.4567/0.4724/0.6603| 34 .039 || 1.6535)0.511810,7480| .... .039
15 | 0.5906 | 1.3780]0.4331} .... [0.5512] 36 .024 || 1.6535(0.5118lo. .ee .039 |l 2.0472[0.5906(0.9449| .... .039
17 | 0.6603 || 1.5748]0.4724| .... j0.6299] llMs .024 | 1.8504]0.551210.7480} 76 | .... | .039 } 2.44090.6693i1.1417) IHs | .039
20 | 0.7874 || 1.8504}0.5512 .... [0.7087] 1¥sa 039 || 2.0472/0.5906/0.8268| 74 veo | .039 { 2.8346]0.7480(1.2992} 1 .039 n
25 | 0.9843 | 2.0472/0.5906| .... [0.7087| 1He 030 || 2.4409/0.669310.9449f X .039 | 3.1496]0.8268|x.4173] 134 | .o59 =
30 | 1.1811 || 2.4409}0.6299( .... [c.7874] 1346 039 || 2.8346/0.7480[1.0630] 1He 039 || 3.5433|0.9055{1.5748] 1346 | .050 ~
35 | r.3780 § 2.834610.6603; .... l0.9055| I¥s 039 i 3.1496/0.8268)1.2205! 1 .059 1 3.9370}0.9843|1.6029} 134 .059
40 | 1.5748 | 3.1496/0.7087| . 0.9055| 136 030 || 3.5433/0.9055|1.2992{ 1%e .059 J 4.3307(1.0630|1.8110| 1i%e| .079
45 | x.7717 { 3.3465]0.7480]| . 0.9055] 1346 039 | 3.9370[0. 1.4173| 1%6 .059 [l 4.7244|x.1417]1.9685| 2 079
50 | 1.9685 || 3.5433(0.7874 . 0.9055] IMe .039 |-4.3307|1.0630|1.5748| 134 079 || 5.x181{x.2205(2.0866| 25846 o719
55 1 2.1654 || 3.9370}0.8268] . 0.9843] I3Ms L0509 || 4.7244|1.141711.6929] 11%{s .079 | 5.5118|1.2992|2.2441] 2}% o079
60 | 2.3622 | 4.3307}0.8661| . 1.1024| 1%6 059 || 5.7181{x.2205|1.8110| 214 o 079 { §.9055(|1.3780|2.3622] 2 o719
65 | 2.5501 { 4.7244[0.9085] . 1.2205] 136 059 | 5.5188{1.2002(1.8808| 2346 .079 | 6.2992|x.4567/2.5197| 21348 .079
70 | 2.7559 || 4.9213(0.9449f . 1.2205) I 059 || 5.9055|1.3780;2.0079] 234 079 || 7.0866|1.6535(2.9134| 3 98
75} 2.9 5.118110.9843) . 1.2205) 134 059 1} 6.2002|1.4567{2.1654) 26| .... | .079 1§ 7.4803}1.7717)3.0315] 3 098
80 | 3.1496 { 5.5118(1.0236| . 1.2992| 14 . 079 | 6.6929ix.5354|2.2835| 3!Me 079 || 7.8740|1. 3.1496( 3%4s | .098
85 | 3.3465 | 5.9055|1.1024] . 1.4173] 1184s o079 | 7.0866]1.6142(2.3622] 276 ~| .008 1 8.2677|2.0472|3.3858| 3 118
90 | 3.5433 [| 6.2992r.1811) .... |1.5748] 2148 079 [l 7.4803|1.6929{2.5197| 274 .098 | 8.8583f2 126013, 5433| 3% 118
95 1 3.7402 [| 6.6029!1,2508} .... {1.6 24 .079 | 7.8740i1.771712.6378| 3K 008 1 9.4488|2.1654{3.7402] .... 118
100 | 3.9370 § 7.0866{1.3386| .... [1.8110] 234 079 || 8.4646|1.8504|2.8740] 334 .008 1 0.8425[2.2835(3.8583| ... 118
105 | 4.1339 | 7.4803|1.4173) . 1.9685| 298 | .... .079 .8583|1.9291(3.0315! 3%s . .008 {lro,2362(2.3622|3.9370| ... 118
110 | 4.3307 §| 7.8740(1.496%( .... |2.0866] 234 | .... | .079 [ 9.4488|1.9685/3.1496{ 396 | .... | .098 {r1.0236{2.550t{4.2520{ .... | .1I8
120 | 4.7244 | 8.4646\1.5748|x.6535(2.2835(2.9921| 3 .079 {10.2362{2: 165413. 3858141732 4}% .008 r2.2047(2.834614.6457 .... | .157
130 | 5.1I81 | 9.0S5I|x.5748|1.8110|2.5197|3.1496] 346 .098 |11, 0236, 2.2835]3.6614 4.4004] 434 118 [l13.3858(3.0709{5.0394] .... 157
140 | 5.5118 L 9.8425(1.6535{1.9685|2.6772|3.4646] 34 | .008 |[lrT 81I0{2.4400(4.0157]4.6457| 4}¢ | .18 . 5. . .157
150 | 5.9085 fT0. 1.771712. 126012.874013. 7795t 3% 098 [i12.598412.55014.252015.0304] 474 (118 6515 .157
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BANG 6 : DUNG SATABFC-1 VA RBEC-1 CHO O BI VA O
pUA CHAN THFO HE MET VA HE INCH

Fuble 0. ABLC-1 AND RBEC-1 TOLERANCES FOR METRIC AND

INCH DIMENSION ANNULAR BALL AND ROLLER BEARINGS

Inner Ring Bore Diameter
Bore Tolerance,? inch Radial
Mm. Inches Runout,?
inch
Over Incl Over | Incl daver. dmin.t | dmax.t
° 10 ©.0000 { 0.3937 | —.0003 +o —.,0004 | +.0001 L0003
10 18 ©.3937 | 0.7087 | —. 0003 -+o ~.o0e4 | -}.oo01 0004
18 30 0.7087 [ 1.1811 | — 0004 +o —, 000§ { +.o001 000§
30 50 1.1811 | 1.9685 | —.0003 +a —.0007 { -}.0002 0006
50 8o 1.9685 | 3.1496 | — 0006 4o —.0008 | -+ 0002 L0008
8o 120 3.1496 | 4.7244 | —.0008 -+o —. o001z | +.0003 L0010
120 180 4.7244 | 7.0866 | — ooro “+o —.0013 { +.0003 L0012
Outerx)lilgggeg\rxtside Qutside Diameter Tolerance,? inch Radial
13/
Run-
Mm. Inches ‘out,?
Daver. Dmax.5{ Dmin.® { Dmax.8| Dunin.8 | Inch
OverjIncl.i Over | Incl
o} 18| o.oco0] 0.7087 io —.0004 |-}.0001 |-~.0005 {+.0002 |~~.00n6 | .0006
8| 30| 0.7087 | 1.1811 0 |—.0004 {+.0001 {-—.0005 .oo02 |—.0006 | .ooob
30| 50 11811 | 1.9685 | -+o |—.oo05 [4.0002 |—.0007 0004 |—.0009 | .0008

.0004 |—.0009 | .0010
0006 {—.0c012 | .0014
—.0014 | .0016
0006 |-—.0016 | .0018
Qoo8 |-—.0020 | 0020
Qoo8 {~—.0022 | .0024
000g {—.c025 | 0028

50{ 8 ) 1.9685] 3.1496| +0 |—.0c05 +.0002 [— o007
801120 3.1496 | 4.7244 | +o |—.0006 |4-.0003 |—.0000
120 | 150 { 4.7244 | 5.9055 | -0 |—.0008 |4 .0003 ]-~.00IX
150 | 180 ) 5.9055 | 7.08066 | +o |—.ooro |4.0003 |—.0013
180 | 250 ] 7.0866 | 9.8425 { +o |—.ov12 |4.0004 |~—. 0016
250 | 315 | 9.8425 [12.4015 +o [~ 0014 {+.0004 {—.0018
315 | 400 |12.4013 {1§.7480 | +0 [—.0cI6 |4-.0004 |-—.0020

FREFFIITIT
i

Width Tolerances

Bearings other than Duplex Duplex Bearings
Nom. Inner Nora. Inner
Ring Bore, mm. Width Ring Bore, mm. Width
Tolerance, inch? Tolerance, inch#
Qver Incl, Qver Incl,

o 180 +o —. 0080 o 8o +o ~—. 0200
180 k14 +0 -, 0100 8o 180 Io —.0300
ars 400 +o ~—.0160 18 315 ° —.0400
s 400 +o —~.0500

Anti-Friction Bearing Manufacturers Association Standard.

For sizes beyond range of this table, see AFBMA Standards, Section No. 3.

1 Not included are Type BM (Magneto), Tapered Roller Bearings, and Roller
Bearing Types SA, SIA, SB, SIB, SIY, SIV, SIM, SIN, SIC, and SIT, 2 The
amounts by which the maxi red diameter, drax. of Dmax. the minimum
measured diameter, dmin. of Dmin. and the arithmetical avere:f‘e daver, of Davey. of
these two may vary from the nomjnal. 3 Total indicator reading. 4 These values
apply to Diameter Series p, 2, 3, and 4; in Diameter Series o only up to and including
d = g0 mm, 5 These values apply only to Diameter Series o, 2, 3, and 4 and before
insertion of shields or seals, if any; in Diameter Series 0 up to and including D =
8 mm. and in Diameter Series 2 up to and including D = 315 mm. ¢ Applicable
to shielded or sealed bearings only in_Diameter Series 2, 3, and 4. 7 Based on width
of individual inner or outer ring. 3 Based on total width of inner or outer ring. If
other than a pair of bearings is involved, the tolerance is in proportion to the number
of bearings. J
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BANG 7 : DUNG SAI ABEC-5 VA ABEC-7 CHO O BI CHAN
THEO HE MET VA HE INCH

DUNG SAI RBEC-5 CHO O DUA CHAN THEO HE MET VA

HE INCH
Inner Ring Bore Diameter Bore Tolerances, inch Rad.ta} Rﬁnout. Parallelism of Side Runout Groove
nc Sides, inch wit'h Bore, .Parauelism
Mm. Inches dmin. | dmax. | dmin. | dmax. ABEC. inch with side, inch
5.
ABECs. RBEC. |*BEC7 |ABEC s, ABECs, ABEC-s,
Over | Incl. | Over Incl. RBEC-s ABECH 5 RBEG ABEC-1 |RpEC5 |ABEC [RBEG S ,}BEcq
o 10 | 0.0000 | ©.3937 [—.0002] +o0 |—.000r5| o 0002 .0001 0002 000X 0003 .000T 0003 L0001
10 18 0.3937 -| 0.7087 {~.0002] 4o |—.00015[ -0 0002 L0001 .0002 000X .0003 0001 .0003 000X
18 30 0.7087 | 1.1811 |—.0002{ +o0 |—.o000I5| o .0002 Q0015 .0002 000X .0003 00015 .0003 00015
30 50 1.18¥1 | 1.9685 [—.0002f -0 |—.0002 | +o .0002 .00015 | .0002 0001 .0003 .00015 | .0003 .C00I§
50 8o 1.9685 | 3.1496 |[—.0003] o |=.0002 | +oO 0002 .000I5 | .0002 .000I5 | .0003 .0002 .0003 .0001§
8o 120 | 3.1496 | 4.7284 |—~.0003} o0 |—.00025 4o 0003 0002 .0003 .00015 | .0003 .0002 0004 0002
120 180 | 4.7244 | 7.0866 |—.o0004] 40 (—.0003 | o 0003 .0003 .0003 .0002 0004 .0003 0004 .0003
Outer Ring Outside Diameter Outside Dxaxﬁ‘ecbgr Tolerance, Radm};&ﬁmm' Parallelism of 0.D. Groove
Sides, inch Squareness Parallelism
Mm. Inches Dmax. | Dmin. | Dmax. | Dein. ABEC. mth Side,inch | with side, inch
5.
ABECs, RBEC5{ABEC-7 ABEC5, ABEC.s, ABECs.
Over | Incl. [ Over Incl. RBEC: ABEC-y 5 RBEC-: ABEC-7 RBEC: ABEC-7 RBEGS ABEC-7
I0 18 0.0000 | 0.7087 | <o |~.c002] 4o |—.c002] .0002 0002 .0002 .oc01 .0003 .000I5 | .0003 .0002
18 30 0.7087 | -1.1812 | “4o0 {~.0002] +o |—.0002| .0002 0002 .0002 0001 .0003 .000I5 [ .0003 0002
30 50 r.181r { 1.9685 | —o i—.o002z2| +o0 [-.0002{ .0002 .0002 .0002 000X .0003 .00015 | .0003 0002
50 8o 1.9685 | 3.1496 | +o |—.c003] +0 |—.0002| .0003 .0002 .0002 L0001 .0003 .000LS | .0004 0002
8o 120 3.1496 | 4.7244 | +o0 {—.0003] 40 |—.0003] 0004 .0002 .0003 .0002 .0003 0002 000§ .0002
120 150 4.7244 | 5.9055 | o ]—.o004] o |—.0004) .0004 0003 .0003 ,0002 0004 .0002 .000§ .0003
150 180 5.9055 | 7.0866 | 40 |—.oc005] 4o |—.0004] .oC0S5 0003 .0003 0002 .0004 .0002 0006 0003
180 250 7.0866 | 9.8425 [ 4o [—.o005| -0 |—.c004]{ .0OOS 0004 0004 0003 .0004 .0003 .ocob 0004
250 315 9.8425 | 12 4015 +o |~—.oc00§5{ <40 |—.co05] .oocE 0004 - Doos 0003 L0005 0003 0007 0004
315 400 | 12.4015 | 15.7480 | -0 |—.0006] -0 |-~.000§| .o0007 .000§ .0005 .0003 .000S 0004 .0008 .0005
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BANG 8 : DUNG SAI ABEC-9 THEO HE MET VA HE INCH

CHO O Bl HUONG TAM
Tuble 8 ABEC-9 TOLERANCES FOR MEFRIC AND INCH DIMEN-

SION RADIAL BALL BEARINGS

Inner Ring
Bore Diameter *Bore }E?g;’ance' Ra.dxal Width |, Side [Groove
Run Vlari— Runout|Runout
Mm. Inches 4 4 out, l: a'tiog. gg:g Svivétﬁh,
min. max, inc| ingc! 1 * e
Over | Incl. { Over | Ind. * o inch inch
-] 10 | 0.0000 | 0.3937 | —.0001 +o 60005 | .000cs | .0o005 | .0000S
10 18 0.3937 | 0.7087 | —.oo01 +o .00005 | .0000§ | .00005 00005
18 30 | o0.7087 | 1.1811 | —.000X -+o .0001 .00005 | .00005 | .c001
30 50 | 1.1811 | 1.9685 | —.oco02 +o 0001 .00003 | 00005 | 0001
50 80 | 1.9685 | 3.1496 | —.c0015] o 0001 .00005 | 00005 [ 000K
80 120 | 3.1496 | 4.7244 | —.0002 +o ,o00r | .ooor | .ooor | .ocor
120 150 4.7244 | §.9085 | —.00025 +o .0001 .0001 0001 000X
150 180 5.9055 | 7.0866 | —.o0025 o .0002 .000I5 | 00015 | 0002
Outer Ring
" . OQutside|
. Qutside Diameter ¥
Outside Diameter Tolerance, inch? | Radial | Width é:u);-lf:(‘:e l(i‘vroovz::
Run- | Vari- IR, nout ;P&u
out,8 atxons,
Mm. Inches Doas. | Dunin, inch inch s\?!lrai:eh3 Silnd:l;
Over | Incl. | Over | Incl inch
o 8 o |o.787| 4o .00t | 00005 | 00005 | .00005 | .000OS
18 30 | 0.7087 | 1.1811 .00015[ 0001 .00005 | .00008 | 0001
30 50 | r.1811 | 1.0685 ] .00015] 0001 .00005 | .00008 | .cc01

50 80 | 1.968s | 3.1496
8o 120 | 3.1496
120 150 | 4.7244 | 5.9055 +o
150 180 | 5.9055 | 7.0866 | +to
180 250 | 7.0866 | 9.8425 +o
250 315 | 9.8425 |12.4015 +o

.000I5| .00QX5 | .00005 [ .00005 | ,000I5
L0002 | ,0002 |§..0001 .000T ,0002
.0002 | .0002 .oool .0001 .0002
.00025] .0002 . 000X 0001 .©002
L0003 | .00025 | .000I§ | .000I5 | .00025
.0003 | .00025 | .00015 | .0C0I5 | ,00025

ES
-~
N
-
-
o
[

Width Tolerance Limits

Bearings other than Duplex — Width Du lex Bearings — Total Width of
of Individual Inner or Outer Ring air of Inner or Outer Rings4
Nominal Inner Nominal Inner
Ring Bore = . . Ring Bore
Width Width
Millimeters - Tolerance, inch Millimeters Tolerance, inch
Over Incl. Over Incl.
o 10 Io —.0010 0 80 +o —.0200
10 8o o —.0050 80 180 +o0 ~.0300

1 Applies to groove type ball bearings only, ‘'Side” is reference side.

2 Quter ring tolerances apply before seals or shields are inserted.

2 Applies to Bearing Width Series 1, or narrower, as designated in AFBMA Standards,
Section No. 2 — Boundary Dimensions, *‘Side’ is reference side.

4 If other than a pair of bearings is involved, the tolerance is in proportion to the number
of bearings.

& This is the difference between the maximum and minimum indicator readings taken
on the bore when the inner ring is rotated one revolution.

6 This is the difference between the maximum and minimum indicator readings when
the outer ring is rotated one revolution with the arbor stationary.
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BANG 9 : KIFU TIEU CHUAN BM. KlCH THUOC GIOI HAN
O BINGAN CACH BANG TU TINH

Tuble 9. STANDARD TYPE BM (MAGNETO) SEPARABLE BALL
BEARING BOUNDARY DIMFNSIONS

n

B Outside Individual Fillet
Bearing ore Diameter Ring Width Radiust
Number h
Mm Inch |iMm Inch | Mm Inch Mm Inch
$sBMn2 5 1969 16 0.6299 5 . 1969 0.2 008
vBMnrc2 6 .2362 24 0.9449 7 .2756 ©.3 .oI2
7BMec2 7 2756 24 0.9449 7 .2756 0.3 .01z
'?BMOIG 8 .3150 24 0.9449 7 .2756 0.3 .o12
RMoog [} .3543 28 X.1024 8 .3150 0.3 012
wBMev-r 10 3937 28 1 1024 8 .3150 0.3 .012
11BMco2 1T .A331 32 1.2598 7 2756 0.4 o016
I:BE\IOO? 12 4724 32 1 2508 7 .2756 0.4 .016
I}n:lwl 13 LETTR 3o T 1811 1 .2756 0.3 .012
148 Mocr 14 .5312 35 1.378%0 8 .3150 0.5 .020
15BMwcr 15 .59¢6 35 1.37% 8 .3150 0.5 020
10B Moot 16 6299 38 1.4961 10 .3937 1.0 .040
17B\Ioo3 17 .6693 44 1.7323 12 .4331 1.0 .040
¥ The corner radius or chamfer on bearings must clear the maximum fillet radius
given in the table.  This specification does not control Learing corner contours.
2 Outer ring width is o mm or .3937 inch.

BANG 10 : KiCH THUGC GIG1 HAN TIEU CHUAN O BI

THEO INCH
Table 10. STANDARD INCH DIMENSION BALL BEARING BOUND-
ARY DIMENSIONS
B Outside Individual Ring Width Fillet
Bearing ore Diameter Open Shielded: |Radius
Number
Inch | Inch | Inch Inch { Inch | Inch | Inch
o01BICooV ... o250} ... |o.100 | Y42 | ..... | ... | ...t .003
02BICooV . ©.0400 g | ...... | 36 | .....} .. |-...s 005
03BICo0 ... 0.0469 542 | ......} Ms J..... ) o ] .008%
04BICo0 ... | o.o550 o | ...... ] 864 | ... | ..o ..l .005
o5B1Coo ... | o0.078t 4 ) ...} 389 bl .l el .coB
o6BICoo L., | 0.0037 6 [ .ooooo f 284 | ool Lo ] eanes .008
2BICoo § [ o.1250 36 1562 | 542 .1562 | .o12
2BI1Co2 § | 0.1250 4 1719 | 116e L1719 or2
3BICo0 3ie | 0.1875 1562 | ... . 1960 012
4BICo0 4 | 0.2500 € 1960 1960 012
4BICo2 4 | o.2500 34 2188 42 2812 016
6BICoo & | 0.3750 3 2188 42 2812 o16
8BICoo % | o0.5000 | 134 2500 | 54e .312% o16
10BICo0 6 | 0.6250 | 138 2812 [ 114s .3438 03t
12B1Co0 4 | o.7500 [ 156 3125 | Us 4375 o3t
14BICo0 § o850 | 174 3750 .50¢0 o3t
16BICoo 1 1.0000 | 2 3750 | 34 .5000 031
18BICoo 148 | r.azs0 | 24 arso | 36 .5000 031
20BICo0 114 | r.2500 | 214 3750 | 3% . 5000 031
22BICoo 136 | 1.3150 1 214 43715 | Hs | .5625 031
24BICoo 134 | 1.5000 | 25% .4375 | Hs .5625 | .o3t
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BANG 11: O CONKIFU 18

Tuble 11. TYPE TS TAPERED ROLLER BEARINGS

Bore |Outside] Bearing| Cone Cup Bore |{Outside{Bearing] Cone Cup
Diam., | Diam., | Width, | Radius | Radius || Diam., | Diam., | Width, | Radius | Radius

Inch | Inch | Inch | Inch Inch Inch { Inch | Inch Inch Inch
0.3750 | 1.2595 | 0.3940 364 364 1.2500 | 2.4470 { 0.7150 964 364
0.4720 | 1.2595 | 0.3940 142 364 1.2500 | 2.6875 | 0.8750 964 e
0.5000 | 1.3775 { 0.4330 364 364 1.2500 | 2.7170 § ©.7813 964 364
©0.5900 { 1.3775 | 0.4330 | }42 864 |f 1.2500 | 2.7500 | 0.9375 964 364
0.6250 | 1.5745 | ©.4730 364 364 1.2500 { 2.8503 | 1.1875 964 123
0.6250 | 1.6875 | 0.6563 e e 1.2500 | 2.8750 | 0.8750 964 16
0.6250 | 1.8504 | 0.5662 s 364 1.2500 { 2.8750 | 0.8750 964 1
0.6250 | 1.9380 | 0.9063 142 e 1.2500 | 3.1250 | 1.1563 | 364 16
0.6698 | 1.5745 { ©.4730 142 364 1.2500 | 3.1496 | 0.8268 142 364
©0.7500 | 1.5745 | 0.4730 .040 364 1.2600 | 2.8345 | 0.7480 e He
0.7500 | 1.8504 | 0.5662 364 964 1.3125 { 2.7170 | 0.7813 964 364
0.7500 | 1.9380 | 0.7100 364 364 1.3125 | 2.7500 | ©.9375 964 364
©0.7500 | 1.9380 | 0.9063 364 Vs || x.3125 | 2.8593 | 1.1875 %64 143
0.9500 | 2.2400 | 0.7625 e 364 1.3125 | 2.8750 | 0.8750 964 1¢
0.7870 | 1.8504 | 0.5662 16 364 1.3125 | 3.0000 | 0.9375 %64 1%
©.7874 | 1.9687 | 0.5313 e .040 || 1.3125 | 3.0000 | I.1563 .025 14
0.8125 | 1.9380 | 0.7813 He e 1.3750 | 2.7170 | 0.7813 s 364
©.8125 | 2.4375 | 1.1250 342 123 133750 2.8750 | 0.8750 964 123
0.8750 | 2.0470 | ©.5910 364 364 1.3750 | 2.8750 | 0.8750 143 1%
0.8750 | 2.1250 | 0.7625 e ¥s 1.3750 | 2.8750 | 0.9375 964 342
0.8750 | 2.2400 | 0.7625 364 364 1.3750 | 3.0000 | 0.9375 | 1364 16
0.8750 | 2.2500 | 0.8750 142 e 1.3750 | 3.0000 | 1.1563 14¢ 16
©.9375 | 2.2400 | 0.7625 | 143 36¢ |l 1.3750 | 3.0000 { 1.1563 | %64 %
©.9375 | 2.4375 | 1.1250 342 18 1.3750 | 3.1250 | 1.1563 964 1§ |
©0.9375 | 2.6150 | 0.9375 142 364 x.3750 | 3.1496 | 0 8268 142 364
0.9375 | 2.8345 | 0.7480 | 342 e 1.3750 | 3.1562 | 1.1563 %64 16
©0.9835 | 2.0470 | 0.5910 Yo 364 1.3750 | 3.4843 | 1.0625 142 Y4
1.0000 { 2.0470 | 0.5910 .040 364 1.3750 | 3.7500 [ I.0938 142 342
1.0000 | 2.2500 | 0.6875 364 }e 1.3770 | 2.8345 | 0.6700 a e
1.0000 | 2.3125 | 0.7500 364 364 1.3779 | 3.1496 | 0.8268 142 364
1.0000 | 2.5000 | 0.8125 %64 364 1.3779 | 3.1562 | 1.0000 342 18
1.0000 | 2.6150 | 0.9375 364 364 1.4365 | 3.6000 | 0.9375 964¢ 3
1.0000 | 2.8345 | ©.7480 e He 1.4375 } 2.8345 | 0.6700 e e
1.0000 | 2.8592 | 1.1875 143 14 1.4375 , ~.8345 | 0.7480 964 e
1.0625 | 2.2500 | 0.6875 964 e 1.4375 | 3.3750 | 1.1875 342 14
1.1250 | 2.3125 | 0.7500 142 364 1.5000 | 2.5625 | ©.5000 e 152
I.1250 | 2.5000 | 0.8125 964 %64 1.5000 { 2.9170 | 0.7500 %4 342
1.1250 | 2.6150 | 0.9375 364 364 1.5000 | 2.8345 | 0.6700 | .06o s
1.1250 | 2.6875 | 0.8750 142 e I.5000 { 2.8440 | 0.8125 %64 364
1.1250 | 2.7500 | ©.9375 342 36¢ 1.5000 | 3.0000 | ©.9375 964 36
1.1250 | 2.8345 | 0.7480 14e e I.5000 { 3.1250 | 1.1563 964 1%
1.1250 | 2.8593 | I.187% 364 14 1.5000 | 3.1495 | 0.8270 964 e
1.1250 | 2.8570 | 0.8750 142 1% 1.5000 | 3.1405 | 0.8268 142 364
1.1562 | 2.6150 | 0.9375 964 86 1.5000 | 3.1562 | 1.1563 964 16
1.1805 | 2. 4410 { 0.6300 e e 1.5000 | 3.3750 | 1.1875 %64 e
1.1805 { 2.5000 | ©.8125 364 364 1.5000 | 3.4843 | 1.0625 %4 s
1.1810 | 2.9170 | 0.7813 964 364 1.5000 | 3.6875 | 1.2500 964 14
1.1875 | 2.4410 | 0.6300 e 14s 1.5000 | 3.7500 | 1.0038 964 342
1.1875 | 2.7500 | 0.9375 342 364 1.5000 | 4.2500 | I.4375 94 18
1.1875 | 2.8503 | 1.1875 964 14 1.5625 | 3.x562 | 1.0000 264 1%
1.1895 | 2.5000 | 0.8125 964 364 1.5625 } 3.1562 | 1.1563 %64 153
1.1900 | 2.7170 | 0.7813 142 364 1.5625 | 3.4843 | 1.0628 964 14s
1.2450 | 2.6250 | 0.8128 L{e 148 1} 1.5740 ) 3.0000 | 0.7000 Yo He
1.2500 | 2.3125 | 0.5781 | .og0 .040 1.5748 | 3.1495 | 0.8270 e 51
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BANG 11: O CON KIEU TS

EL R

Tuble 1) TYPL TS TAPERED ROLLER BIFARINGS

Bore |Qutside| Bearing] Cone Cup Bore |Outside]Bearing] Cone Cup
Diam., | Diam., | Width, | Radius | Radius |} Diam., | Diam., | Width, | Radius | Radius
Inch | Inch | Inch Inch Inch Inch | Inch { Inch Inch | Inch
1.5748 | 3.1406 | 0.8268 964 364 1.9685 | 3.5000 | 0.8125 343 364
1.5748 | 3.4843 | x.0625 | 964 Vs |} 1.9685 | 4.1250 | 1.1875 | 343 3
1.6250 | 3.0000 { 0.8750 964 342 | 2.c000 | 3 3750 | 0.7500 | .00 .o6o
1.6250 | 3.1495 | 0.7090 e e 2.0000 | 3.5000 | 0.8125 e 364
1.6250 | 3.1406 | 0.8268 964 364 2.0000 | 3.5000 | 0.8125 964 364
1.6250 | 3.1562 | 1.0000 964 1% 2.0000 | 3.6718 | 1.1875 96s 1%
1.6250 | 3.3750 | 1.1375 961 14 2.0000 | 3.8125 | 0.8750 342 e
1.6250 | 3.4375 | 1.1875 964 16 2.0000 | 4.0000 | 1.2500 964 16
1.6250 | 3.4843 | 1.0625 964 e 2.0000 | 4.0000 | 1.3750 964 3
1.6250 | 3.5625 | 1.5625 964 15 2.0000 | 4.1250 | 1.1875 142 18
1.6250 | 3.6875 | 1.2500 964 14 2 0000 | 4.1250 | 1.4375 %4 18
1.6250 | 3.6875 ( 1.2500 142 14 2.9000 | 4.1250 | 1.5625 964 14
1.6250 | 3.7500 | 1.0038 | 964 342 |l 2.0000 | 4 2500 | 1.4375 | 964 ¥
1.6250 { 4.0000 | 1.3750 964 18 2.0000 | 4.4375 | 1.1875 %61 14
1.6875 | 3.0312 | 0.6375 | .o6o .060 || 2.0000 | 4.7500 | 1.6250 %4 14
1.6875 | 3.2650 | 0.9375 | .090 142 2.0000 | 4.8750 | 1.5000 342 16
1.6875 | 3.4375 | 1.1875 | 964 4] 2.0000 | 5.0000 | 2.0000 | 964 ¥
1.6880 | 3.1496 | 0.8268 864 364 2.0625 | 3.6718 | 1.1875 342 18
1.6880 | 3.1562 | 1.0000 961 1 2.0625 | 3.7500 | 1.0038 s 342
1.6880 | 3.2650 | 0.9375 961 142 2.0625 | 3.8125 | 0.8750 349 e
X.7500 | 3.0312 | 0.6875 | .ofo .060 || 2.0625 | 4.2500 | 1.4375 964 34
1.7500 | 3.1875 | 0.7500 o e 2.1250 | 3.8750 | 0.8268 142 143
1.7500 | 3.2650 | 0.8750 964 142 2.1250 | 4.1250 | I.1875 964 14
1.7500 | 3.2650 | 0.9375 96s 142 2.1250 | 4.1250 | 1.5625 %4 1%
1.7500 | 3.3464 | 0.8125 342 364 2.1250 | 4.2500 | 1.4375 964 123
%.7500 | 3.4375 | 1.1875 964 14 2.1250 | 4.7500 | 1.6250 964 3
1.7500 | 3.6875 | 1.2500 964 14 2.7250 | 4.8750 | 1.5000 964 3
1.7500 | 3.6875 | I.2500 964 3¢ 2.1250 | 5.0000 | 2.0000 964 34
1.7500 | 3.7500 | 1.0038 964 343 2.1250 | §.3750 | 1.6250 96e 14
1.%500 { 4.0000 | I.3750 9y 1% 2.1653 { 3.8750 { 0.8268 342 142
1.7500 | 4.1250 | 1.1875 964 14 2.1875 | 4.1250 | 1.3875 342 1¢
1.7500 | 4.1250 | 1.4375 964 23 2.1880 | 3.8750 | 0.8268 343 142
1.7500 | 4.2500 | 1.4375 %4 14 2.2500 | 3.8437 | 0.9688 964 142
1.7500 | 4.5000 | 1.9500 964 142 2.2500 | 3.8750 | 0.8268 343 143
1.7500 | 4.7500 | 1.6250 964 14 2.2500 | 3.8750 | 0.8268 964 142
1.7710 | 3.2650 | ©.9375 e 143 || 2.2500 | 4.1250 | 1.1875 343 14
1.7710 | 3.6718 | 1.1875 944 14 2.2500 | 4.3307 | 0.8661 343 364
1.7716 | 3.3464 | 0.8125 s 364 2.2500 | 4.4375 | 1.1875 964 14
1.7716 | 3.8125 { 0.87%0 142 e 2.2500 [ 4.7500 { 1.6250 964 14
1.8125 | 3.1250 | 0.6875 Ta e 2.2500 | 4.8750 | 1.5000 964 1%
1.8125 | 3.1875 | 0.7500 182 14s 2,2500 | 5.0000 | I.7500 964 %
1.8125 | 3.3464 | 0.8125 342 364 2.2500 | 5.3447 | 2.7250 | 1364 15
1.8125 | 3.3464 | 1.0000 964 364 2.3622 | 4.2500 | 1.0000 142 14
1.8125 | 3.7500 | 1.0938 964 342 2.3622 | 4.3307 | 0.8661 Y43 364
1.8750 | 3.5000 | 0.8128 964 364 2.3750 | 4.0000 | 1.0000 964 14
1.8750 | 3.6718 | 1.1875 14 1% 2.3750 | 4.4375 | 1.1875 964 14
1.8750 | 3.6718 | 1.1875 964 1% 2.3750 | 4.8125 | 1.7188 b42 el
1.8750 | 4.0000 | 1.2500 964 14 2.3750 | 5.3447 { 2.1250 964 1%
1.8750 | 4.0000 | 1.3750 964 14 2.5000 | 4.1250 | 0.8438 o8o .080
1.8750 | 4.0625 | 1.7188 364 14 2.5000 | 4.3307 | 0.8661 %4 364
1.8750 | 4.1250 { 1.1875 3e 14 2.5000 | 4.4375 | 1.1875 964 14
1.8750 | 4.2500 | 1.4375 964 1¢ 2.5000 | 4.6250 | 1.1873 142 123
1.8750 | 4.7500 | 1.6250 964 18 2.5000 | 4.7244 | 1.1418 149 1%
1.9375 | 3.6718 | 1.1875 964 14 2.5000 | 4.8125 | x.7188 964 16
1.9375 | 4.0625 | 1.7188 9% | 18 2.5000 | 4.8750 | 1.5000 964 1%
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BANG 11: O CONKIEU TS
Table 11. TYPE TS TAPERED ROLLER BEARINGS

Bore |QOutside BearingT Cone | Cup Bore |Outside}Bearing{ Cone Cup
Diam., | Diam., | Width, | Radius | Radius || Diam., | Diam., | Width, { Radius | Radius
Inch | Inch | Inch } Inch | Inch Inch | Inch | Inch Inch Inch

2.5000 | 5.0000 | 1.4375 | %61 16 3.3750 | 5.3750 | 1.1875 [ 96« <]
2.5000 | 5.3750 | 1.6250 964 1% 3.3750 | 6.0000 | 1.5625 964 34
2.5625 | 5.3447 | 2.1250 964 16 3.3750 | 6.0000 | 1.6250 964 123
2.6250 | 4.3307 | 0.8661 964 364 3.5700 | 5.8437 | ¥.1250 | .120 .120
2.6250 | 4.4375 | 1.1875 964 1% 3.5000-) 6.0000 | 1.5625 964 1¢
2.6250 | 4.6250 | 1.1875 964 1§ 3.5000 | 6.3750 | 1.8750 964 1§
2.6250 | 4.7244 | 1.1418 342 16 ] 3.5000 | 6.3750 | 2.1250 944 18
2.6250 | 4.8750 | 1.5000 { 964 3 3.5000 | 7.5000 | 2.2500 | . s 38
2.6250 | 5.3447 | 2.1250 | 1364 1§ 3.5430 | 6.3030 | 1.1860 342 1%
2.6250 | 5.3750 | 1.6250 964 14 3.6250 | 5.7500 | I.312§ 964 3
2.6875 | 4.3307 | 0.8661 342 364 3.6250 | 5.8437 ] I.1250 964 120
2.6875 | 4.7244 | 1.1418 %64 14 3.6230 | 6.0000 | 1.5625 9464 14
2.6875 | 4.8750 | 1.5000 %4 18 3.6250 | 6.7500 | 1.8750 Zﬁq 14
2.6875 | §.0000. | I.4375 964 1% 3.6875 { 5.8437 | 1.1250 Y20 120
2.7500 | 4.6250 | 1.1875 964 14 3.7500 | 5.8437 | 1.1250 .120 120
2.7500 | 4.7244 | 1.1418 | 961 1% 3.7500 | 6.0000 | 1.5625 | 96« 1%
2.7500 | 5.0000 | 1.4375 | %64 14 3.7500 | 6.6250 ( 1.6250 | 964 ¥
2.7500 | 5.3750 | 1.6250 | 964 36 3.7500 | 6.7500 | 1.8750 | 964 -} 38
2.7500 | 5.8750 | 2.1250 | 1344 16 3.7500 | 7.5000 | 2.2500 84s 16
2.7500 | 6.0000 | 1.6250 964 34 3.8750 | 6.1875 | 1.4375 %64 1%
2.7500 | 6.6250 | 2.1250 % 14 3.8750 | 6.6250 | 1.6250 964

2.7559 | 4.7812
2.8125 { 4.6250
2.8125 | 5.0000

9688 | .086 .08 || 3.8750 | 7.1250 | 1.8750 %64 16
1875 | %64 16 4.0000 | 6.1875 | 1.4375 | 96 3%
.4375 964 14 4.0000 | 6.6250 | 1.6250 964 16

2.8125 | 5.3750 | x.6250 34 1% 4.0000 | 7.1250 | 1.8750 9%« 1§
2.8750 | 5.0000 | 1.4375 964 % 4.0000 | 7.5000 | 2.2500 (20 14
2.8750 | 5.8750 | 2.x350 964 1§ 4.1250 | 7.1250 | 1.8750 964 ¥
2.8750 | 5.90g0 | 1.7500 %4 36 4.1875 | 6.5000 | 1.4375 964 16

) 4

1

I

b 4

2

I

)

I

I

I

) 4

I

I

I

2

I

2

[

I

b

) 4

I

2

X

2.8750 | 6.0000 | 1.6250 9% % 4 2500 | 6.2500 | 0.9063 TN 1%

2.9062 | 5.0000 | 1.4375 | 42 36 4.2500 | 6.5000 | 1.4375 | %64 36

3.0000 | 4.7812 | 0.9688 | .080 .080 4 2500 | 7.5000 | 1.8750 964 123

3.0000 | 5.0000 | 1.1875 964 16 4.2500 | 8.3750 | 2.6250 848 14

3.0000 | 5.2500 | 1.3125 | Y2 | 36 4.3304 | 7.0000 | 1.6250 | 964 16

3.000c | 5.3750 | 1.1875 | %64 ¥ 4.3750 | 7.5000 { 1.8750 | 964 36

3.0000 | 5.5115 | 1.4375 964 1 4.5000 | 7.0000 | 1.6250 964 3%

3.0000 | 5.8750 | 2.1250 %4 4] 4.5000 | 7.5000 { I.8750 %a 1
1.7500 %4 21 4.5000 | 8.3750 | 2.6250 943 14
1.6250 964 1§ 4.6250 | 7.1250 { 1.3750 964 16
2.1350 | 964 3 4.7500 | 8.1250 { 1.8750 36 3
2 34
]
h 4
T
I
) 4
2
b
I
) 4
I
2
2
b ¢
I
I

3.0000 | 5.9090
3.e000 | 6.0000
3.0000 | 6.3750

3.0000 | 6.6250 | 2.1250 ) 14 4.7500 |10.0000 [ 3.0625 3

3.0625 | 4.7812 | 0.0683 964 .080 || 5.0000 | 8.0000 { I.8125 964 123
3.1875 | 5.2500 | 1.3125 964 14 5.0000 | 8.5000 | 1.8750 864 16
3.1875 | 5.3750 | 1.1875 | 964 14 §.0000 | 9.2500 { 2.5000 b2 3¢
3.1875 | 5.5115 | 1.4375 | 964 3 5.0000 | 9.7500 | 2.5000 | % ¥e
3.1875 | 5.9090 | 1.7500 | 1364 36 §.0000 |10.0000 | 3.0625 3% 1
3.1875 | 6.6250 | 2.1250 142 16 5.0000 |11.6250 | 3.2500 | 1742 14
+3.2500 | 5.2500 | I.3125 %1 18 5.0000 [11.6250 | 3.3750 1 1
3.2500 { 5.3750 { 1.1875 %4 1% 5.0000 (12,0000 | 3.1250 14 1%
3.2500 | 5.5115 | 1.4375 %4 18 5.0000 {12.0000 | 2.3750 14 u
3.2500 | 6.0000 | 1.6250 %64 1 §.0625 | 7.5000 | 1.3750 964 14
3.2500 | 6.3750 | 2.1250 964 16 5.0625 | 8.1250 | 1.8750 | 3§ 1%
3.2500 | 6.6250 | 2.1250 %4 % 5.1181 | 8.1250 | 1.8750 %4 1
3.2813 | 4.9375 | 1.0000 964 e 5.2500 | 8.0000 } I1.8125 964 14

.1878 964 3§ 5.2500 | 8.5000 | I.8750 964 1

3.3125 | §.3750
.7500 964 34 ]} s.2500 | 9.2500 | 2.5000 3 1¢

3.3475 | 5.9090
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BANG 12 : DUNG SAI T1EU CHUAN CHO O CON
VA O DUA TULUA

Tuble 12. AFBMA STANDARD TOLERAMNCES FOR TAPERED
ROLLER BEARINGS. AND SELF-ALIGNING ROLLER BEARINGS

Class4 | Classz | Class3 | Classo | Classoo

Cone Bore

Cone Bore Tolerances, Inches

Up to 2}4 in., incl.
Over 234 to 1zin., incl.

+.0005, —0|+.000§, —0] 4.0005, —0 | +.0005, —0| 4.0003, —0

—oj+.001, —of+.0005, ~0|+.0005, —0} +.0003, —0

Over1ato24in., incl. +.002, —o|+.00z, —o|+.001, —0
Cup Outside Diameter Cup Outside Diameter Tolerances, Inches
Up to 12 in., incl +.001, —ol|-}.c0r, —of+4.0005, —0 +.ooos. -0 +.ooo:5.—o
Over!ztoum incl. {+.00z, —o|-}.c02, —o|+.001, —0
Over24to36in.,incl. |+-.003, —o0]+4.002, —o}+.0015, —0 . ..
Bearing Type and Size Overall Bearing Width Toleranoes. Inches“ .
TihESFs'%‘SS' TSSF, + -1+ - + - + — + -
To 4-in. bore, incl.t .008 |.000 |.008 |.coo | .008 | .c08 [ .008 | .008 { .008 | .008
0ver4-toxz-m bore,
.014 |.010 [.008 J.oco | .008 | .008 | .008 | .008 | .008 | ,008

Over T2-in. bore; up to

20-in. cup 0.D.,incl. | .o15 {.015 | 015 {.015 | .008 | .008 . P RS .
Over 12-in. bore; over

20-in. cup 0.B. .o15 [.o15 |.o15 |.oxs | .ox5 | 015 | ... | ...

TNA and TNAS
To 5-in, bore, incl. .010 f.000 J.ot0 |.oco | .ot0 | 000 | ... | ... | ... ] ...
Over 5-in, bore .30 |.000 |.030 {.000 | .030 | .000 .
TDI,TDO;TDIS & TDOS
To 4-in, bore incl. .016 |.000 [.016 {.000 | .o16 { .016 | .016 | .016 | 016 | .016
Over 4-in. to 12-in.

bore, incl. .028 [.020 {.016 [.016 | .016 | .016 | ,016 | .016 | .016 | .016
Over 12-in, bore; upto

20-in. cup O, D..incl.| .030 |.030 |.030 [.030 | .ox6 | .o16{ ...
Over 12-in. bore; over :

20-in. cupOﬁ .030 1.030 }.030 }.030 | 030 | .030 | ... oo | ese § oeen

Bearing
Outside Diameter

Classq | Classz | Class3 | Classo Class co

Assembled Bearing Maximum Runout, Inches

Up to 12 in., incl.
Over 12 to 24 in., incl.
Over 24 to 36 in., incl.

.0020 0018 | .oo03 00015 000075
0020 0015 0007 ey
.0030 0020 .0020 .

Radius tolerance is 4164
‘Self-alx ning Tylgeu SA SIA SB SIB, SIY, SIV, SIM, SIN, SIC, and SIT.
S back

For TSF and

I bearmgs width tolerances apply to dimension from

of cup flange to back face of cone.
t For Class 4B bearings tolerance is -}-.014 in,, —.or0 in,
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BANG 13 () KIM KRIEU N AANAB NBA,NBB

Tuble 13 TYPES NAA. NAB. NBA. AND NB® NEEDLE ROLLER

BEARINGS
TYPES NAA AND NBA TYPES NAB AND NBB

Bore |Qutside| - Fillet Bore |Outside: Inner | Quter Qverall| Fillet
Diam. { Diam. Width Radius {{ Diam. { Diam. (f)l]%g g"ﬁg Width {Radius
Inches | Inches | Inches | Inch Inches { Inches | Inches | Inches | Inches | Inch
0.3750 | 0.8125 | ©.950 .025 0.3750 | 1.1250 | 0.625 | o0.750 | 0.760 .025
0.5000 | x.0000 | ©.750 .025 0.5000 | I.2500 | 0.750 { o0.750 | 0.760 .040
0.6250 | 1.1250 | 0.%750 .025 0.6250 | 1.3750 | 0.875 | ©.750 | 0.760 .040
0.7500 { I.2500 | ©0.750 .040 ©.7500 { 1.5000 | 1.000 | 1.000 | I.OKO .040
‘0.8750 | 1.3750 | 0.750 .040 0.8750 | 1.6250 | 1,125 1.000 1.010 .040
1.0000 | I.5000 | X.000 .040 1.0000 | 1.7500 [ 1.250 | 1.000 | I.010 .040
1.1250 | 1.6250 | 1.000 .040 1.1250 | 1.8750 | 1.375 | 1.000 | 1.010 .040
1.2500 | 1.7500 | 1.000 .040 1.2500 | 2.0625 | 1.500 Y.250 1.260 .of0
1.3750 | 1.8750 | 1.000 .040 1.3750 | 2.1875 | 1.625 1.250 | I.260 .06o
1.5000 | 2.0625 { 1.250 .0bo 1.5000 | 2.3125 | 1.750 1.250 1.260 .obo
1.6250 | 2.1875 | 1.250 .obo 1.6250 | 2.5625 | 2.000 | I.250 | 1.260 .06o
I.7500 | 2.3125 { ¥.250 .0bo 1.7500 | 3.0000 | 2.250 | 1.500 | 1.510 .o6o
1.8750 | 2.4375 | 1.250 .obo 2.0000 | 3.2500 | 2.500 ¥.500 1,510 .08
2.0000 { 2.5025 | 1.250 .60 2.2500 | 3.5000 | 2.750 | ¥.500 { I.510 .080
2.2500 | 3.0000 | 1.500 ..0bo 2.5000 { 3.7500 | 3.000 I.500 I.510 .o80
2.5000 | 3.2500 | 1.500 .080 2.7500 | 4.2300 | 3.250 | 2.000 | 2.0I0 .080
2.7500 | 3.5000 | 1I.500 .080 3.0000 | 4.5000 | 3.500 2.000 2.0I0 .08
3.0000 | 3.7500 | I.500 080 3.2500 | 5.0000 | 4.000 { 2.000 | 2.0I0 .100
3.2500 | 4.2500 | 2.000 .o80 3.5000 | 5.2500 | 4.250 2,000 2.010 .100
3.5000 | 4.5000 { 2.000 .o80 3.7500 | 6.0000 | 4.500 | 2.500 | 2.51§ .100
3.7500 | 4.7500 | 2.000 100 4.0000 | 6.5000 | 5.000 | 2.500 | 2 515 100
4.0000 | 5.0000 { 2.000 100 4.5000 | 7.0000 | 5.300 2.500 2.515 100
4.2500 | §.2500 | 2.000 100 §.0000 { 7.5000 | 6.000 | 2.500 | 2.515 120
4.5000 | 6 0000 | 2.500 100 5.5000 | 8.0000 | 6.500 2.500 2.515 120
5.0000 { 6.5000 | 2.500 .100 |{-6.0000 { 9.1250 | 7.250 | 3.000 | 3.015 120
5.5000 | 7.0000 | 2.500 100 6.5000 [ 9.6250 | 7.750 | 3 oon :.015 120
6.0000 | 7.5000 | 2.500 120 7.0000 |10.3250 { 8.250 | 3.000 | 3.015 120
'6.5000 | 8.0000 | 2.500 120 7.5000 {10.6250 | 8.750 { 3.000 | 3.015 160
7.2500 | 9.1250 | 3.000 120 8.0000 |11.1250 | 9.250 | 3.000 | 3.01§ . 160
7.7500 | 9.6250 | 3.000 120 . .

8.2500 [10.1250 | 3.000 120 ~
8.7500 (10.6250 | 3.000 .160
’9.2500 1I.1250 | 3.000 .160

BANG M : DUNG SAT TIEU CHUAN AFBMA CHO O KIM

CONG NGHIEP

Table 14, AFBMA STANDARD TOLERANCES FOR INDUSTRIAL

NEEDLE ROLLER BEARINGS

Bore or o kY : Shaft Diameter
Qutside Diameter Bearing Widths (Series NAA and NBA)
Dimension, | Tolerance, . Size, Tolerance,
Inches Inch !Slzle‘ TolIem}x‘)ce, Inches Inch
Over | Incl. | +-0.0000 nehes ne From | To | +o0.0000
0.0000| 0.7500] —0.0004 Outer Ring, [} 4 -—0,000§
0.7500| 2.0000} —0.000§ all sizes +0.000|—~0.003 4 6 —0.0007
2.0000| 3.2500| —0.0006 6 ~— | —o.0010
.3.2500| 4.7500| —-0.0008 Inner Ring,
4.7500| 7.2500] —o0.0010 s-in. O. D. or less |-+0.005{4-0.010
’7.2500]10.2500f —0.0012 Over 5-in. O. D. [+40.010|40.015
0.2500{12. 5000 —0.0014
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BANG 1

587
OBIC IHN M()l HUOGNG I\IFU TA KICH THUGC
IHH)HP MFI

eI, T) PE TA ONE-DRIRECTION BALL THRUST BEAKINGS -
MIETRIC DIMENSIONS

Small Bore Large Bore _011tsxde Height, Pillet
Bearing | Diam., Nom. | Diam., Nom. | Diam., Nom. Nominal Radius*
Number
Mm. JInches Mrn. [Inchcs Mm. ' Inches Mm.l Inches | Inch
DIMENSION SERIES 11
35TA1r 35 | 1.3780 36 | 1.417 53 2.0866 12 | 0.472 024
40TA1I 40 | 1.5748 42 | 1.654 6o 2.3622 13 { o.512 024
45TA1x 45 | 1.7717| 471 | 1.85 65 | 2.5501| 14 [o.551 o024
soTArx 50 | 1.968s 52 | 2.047 70 2.7559 14 | 0.551 024
ssTA1x 55 | 2.1654 57 | 2.244 78 3.0709 16 | 0.630 024
6oTAII 60 | 2.3622 62 | 2.441 8s 3.3465 17 { 0.669 .039
65TA1x 65 2.5591 67 | 2.638 go 3.5433 18 | o0.709 .039
70 TA1L 70 | 2.7559 72 | 2.835 9s 3.7402 18 | 0.709 .039
7sTA1L 75 2.9528 77 .} 3.031 100 3.9370 19 ©0.748 .039
8oTA1x 80 | 3.1496 82 | 3.228 10§ 4.1339 19 | 0.748 .039
8sTAI1r 85 3.3465 88 3.465 110 4.3307 19 | 0.748 .039
goTAIL 9o | 3.5433 93 | 3.661 120 4.7244 22 | 0.866 .039
100TAI1I 100 3.9370 103 4.035 135 5.3150 25 | 0.984 .039
1roTAII 110 | 4.3307 | II3 | 4.449 145 5.7087 25 | 0.984 .039
120TAIX 120 | 4.7244 | 123 | 4.843 155 6.1024 25 | 0.984 .039
130TAIX 130 5.1181 133 5.236 170 6.6929 30 1.18Y .039
140TA1X 140 | 5.5118 | 143 | 5.630 180 7.0866 at 1.220 .039
150TA1x 150 ; 5.9055 153 6.024 190 7.4803 ki 1.220 ,039
160TAII 160 [ 6.2992 | 163 ! 6.417 200 7.8740 31 1.220 030
170 TA1X 170 | 6.6929 | 173 .| 6.811 21§ 8.4646 34 | x.339 .039
180TA1x 180 | 7.0866 | 183 | 7.205 225 8.8583 34 | 1.339 .039
190TArr | 190 | 7.4803 | 193 |7.598 | 240 | 9.4488 | 37 | 1.457 .039
200T A1 200 | 7.8740 | 203 | 7.992 250 0.8425 37 | 1.457 .039
220TAT1T 220 8.6614 223 | 8.780 270 10,6299 37 1.457 .039
240T A1 240 | 0.44%8 | 243 | 9.567 | 300 | 11.8110 45 | 1.772 .059
, 260 TAT1 260 lro.2352 | 203 [10.354 320 | 12.5984 45 | 1.772 .059
Lz&oTAu 280 j11.0236 | 283 |r1.142 350 | I3.7795 53 | 2.087 .059
LIGHT SERIES
10T Ao2s 10 | 0.3037 [ 10.2 | 0.4016 26 1.0236 12 | 0.4724 .02
12T Ao2s 12 | 0.4724 | ¥2.2 | 0.4803 28 1.1024 12 | 0.4724 .02
15TAo2s 15 | 0.5906 | 15.2 | 0.5085 3t 1.2205 12 | 0.4724 .02
18TAoas 18 | 0.7087 | 18.2 | 0.7166 35 1.3780 12 | 0.4724 .02
20T Aozs 20 0.7874 20.2 | 0.7953 37 1.4567 12 0.4724 .02
25TAo2s5 25 | 0.9843 | 25.2 | 0.9922 45 1.7717 14 | 0.5512 .02
30T Ao2s 30 1.1811 30.2 | 1.18g0 50 1.9685, 14 0.5512 .02
35T Aoz2s 35 | 1.3780 | 35.2 § 1.3850 55 2.1654 16 | 0.6299 .02
40T Aoz 40 |} 1.5748 | 40.2 | 1.5827 6o 2.3622 16 | 0.6299 .02
45T Ao2s 45 §1.7717 | 45.2 | 1.7796 68 2.6772 16 | 0.6299 .02
50T Ao2s 50 | 1.9685 | 50.2 | 1.9764 74 2.0134 18 | 0.7087 .02
55TAo2g 55 | 2.1654 | $5.2{ 2.1733 78 3.0709 18 | 0.7087 .02
60T Ao2s 60 | 2.3622| 60.2 | 2.3701 82 3.2284 18 } 0.7087 .02
65T Acz2s 65 | 2.550r | 65.2 | 2.5670 90 3.5433 20 ‘| 0.7874 .02
70T Aoz2s 70 2.7559 70.2 1 2.7638 95 3.7402 20 | 0.7874 .02
g5TAo2s 75 2.9528 75.2 | 2.9607 100 3.9370 20 | 0.7874 .02
80T Aozs 80 | 3.1496 | 8o.2 | 3.1575 | 110 4.3307 22 | 0.8661 .02
85T Aozs 85 | 3.3465 | 8s.2 | 3.3544 | IIS 4.5276 22 | 0.8601 .02
goTA1I 90 | 3.5433 | 90.2 | 3.5512 | I20 4.7244 22 | 0.8661 .02
95T Ao2s 95 | 3.7402 | 95.2 | 3.7481 130 s.118t | r25 | 0.9843 .02
100TAn 100 | 3.9370 { 100.2 | 3.9449 | 135 5.3150 25 | 0.0843 .02
1o5TAc25 | 105 | 4.1339 | 105.2 | 4.1418 | 140 5.5118 25 |%.0843 .02
110TAorr | 110 | 4.3307 | 110.2 | 4.3386 | 145 5.7087 25 | 0.9843 .02
1sTAozs | 115 | 4.5276 | 115.2 | 4.5355 | 150 | §5.9055f 25 | 0.9843 .02
120TAo025 | 120 | 4.7244 | 120.2 ) 4.7323 | 160 6.2992 27 | 1.0630 .02
125TAo25 | 125 | 4.9213 | 125.2 | 4.9292 | 165 6.4961 27 | 1.0630 .02

* For tolerances see Table 19. See also footnote at end of table.
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BANG 15 : O BI CHAN MOT HUOGNG KIEU TA KiCH THUGC
THFO HE MET
Tuble 15, [YPE TA ONE-DRIRECTION BALL THRUST BEARINGS -

METRIC DIMENSIONS

. Small Bore Large Bore Outside Height, Fillet

ﬁeantr;g Diam., Nom. | Diam., Min. Diam., Nom, Nominal Radius
umber prm. | Inches | Mm. | Inches | Mm. | Inches | Mm. | Inches | Inch

- MEDIUM SERIES

10TAo026 10 | 0.3937 | 10.2 | 0.4016 30 1.1811 12 0.4724 .02
15T Ao26 35 ] ©0.5006 | 15.2 | 0.598% 35 1.3780 14 0.5512 .02
20TA12 20 | 0.7874 | 20.2 | 0.7953 40 1.5748 | 14 0.5512 .02
25T Ao26 25 |{0.9843 | 25.2 | 0.9922 48 1.8898 | 15.5 | 0.6103 .02
30T Ao26 30 {11811 30.2) 1.1800 53 2.0866 15.5 | 0.6103 .02
35TA12 35 | 31.3780 | 35.2 | 1.3859 62 2.4409 | 18 0.7087 .02
40T Aoz6 40 | 1.5748 | 40.2 | x.5827 64 2.5197 | 18 0.7087 .02
45T Ao26 45 | X.7717 | 45.2 | 1.7796 73 2.8740 | 22 0.8661 .02
s50TAz2 sc 119685 | 30.2 | 1.9764 78 3.0709 | 22 0,8661 .02
55T Aozb 55 | 2.1654 | 55.2 | 2.1733 88 3.4646 | 24.5 | 0.9646 .02
60T Ao26 60 | 2.3622 | 60.2 | 2.3701 go 3.5433 | 24.5 | 0.0546 K->
65TA12 65 2.5591 65.2 | 2.5670 100 3.9370 27 1.0630 .04
70T Ao26 ) 2.7559 | 70.2 | 2.7638 103 4.055% 27 1.0630 .04
75TA12 75 | 2.9528 | 75.2 | 2.9607 | 110 4.3307 | 27 1.0630 .04
8. TAo26 8o [ 3.1496 | 8o.2 | 3.1575 | 1I5 4.5276 1 20 1.1417 .04
85T Ao26 85 | 3.3465 | 85.2 | 3.3544 | 125 4.9213 | 30.5{ 1.2008 .04
9oTAo26( go |3.5433| go.2]3.5512 | 135 | 5.3150 | 30.5 | 1.2008 .04
95T Ao26 95 | 3.7402 ] 95.2 | 3.7481 | 140 5.5118 | 32.5 | 1.2795 .04
100TAc26] 100 1 3.9370 | 100.2 | 3.0449 | 150 5.9055 ] 32.5 | 1.2795 .04
105TA026 [ Y05 | 4.1339 | 105.2 | 4.1418 | 155 6.1024 | 40 1.5748 .04
115TA026 | 115 | 4.5276 | 115.2 | 4.5355 | 165 6.4961 | 43 1.6929 .04
125TA026 | 125 | 4.9213 | 125.2 | 4.9292 } 175 6.8808 | 46.5 { 1.8307 .04
140TA026 ) 140 | 5.5118 | 140.2 | 5.5197 200 7.8740 | 52 2.0472 .04

BANG 16 : O BI CHAN I'U LUA MOT HUONG KIEU TF VA
TF. KICH FHUGC THEO HE MET
Luble 16. TYPES 1E AND TF ONE-DIRECTION SELF-ALIGNING

BALL THRUST BEARINGS - METRIC pIMENSIONS

.« JAligning Align- | Align-
Small Bore Large Bore %“-;ﬂ,de Washer | Height, | ing ing Fillet

Diam., Nom. |Diam., Min.|y i) .. |Nominal} Seat Seat |Radius

S Nom. Radius | Center?

Mm. | Inches [Mm.]Inches| Inches | Inches | Inches | Inches | Inches | Inch
I0 0.3937 | 12| .472| 1.1811 | 1.3780 | 0.5906 | 0.9843 | ©.402 .02
15 0.5606 | 17 669 | 1.3780 | 1.4961 | 0.6693 | 1.1811 | ©.488 .02
20 c.7874 | 22 .866 1.5748 | 1.7717 | ©.7087 | 1.3780 | 0.638 .02
25 0.0843 | 27 | 1.063 | 1.8808 | 1.9685) ©0.7480 | 1.3780 | ©.402 .02
30 1.1811 32 | 1.260 | 2.0866 | 2.3228 | 0.7874 | 1.5748 | 0.630 .02
35 | 1.3780| 371.457| 2.4409 | 2.6378 | ©0.9055 | 1.9685 | ©.913 .02
40 1.5748 42 | 1.654 2.5197 2.7165 | 0.90S5 | 1.9685 | ©.882 .02
45 1.7707 | 47} 1.850°| 2.8740] 3.0700 | 1.0630 | 2.3622 | 1.126 .02
50 | 1.9685 | 521 2.047 | 3.0709 | 3.2677 | 1.0630 | 2.5591 | 1.299 .02
55 2.1654 | 57 ] 2.244 1 3.4646") 3.7 11811 | 2.7559 | x.276 .02
60 2.3622 | 62 | 2.441 3.5433 } 3.7795 | 1.1811 ] 2.9528 | 1.496 .02
65 25591 { 672638 | 3.9370| 4.1339 | 1.3386 | 3.1496 | 1.516 .04
70 | 2.7559 | 72| 2.835 | 4.0551 1 4.2013 | 1.3386 | 3.3465 | 1.677 .04
75 2.9528 | 77| 3.031 | 4.3307 | 4.4882 | 1.3386 { 3.5433 | 1.819 .04
8o 3.1496 | 82| 3.228 | 4.5276 | 4.8819 | 1.4567 ) 3.7402 | 1.013 .04
85 |3.3465 | 8813.465 ] 4.9213 | 5.4331 ] 1.5748 | 4.1339 | =2.161 .04
9 13.5433! 93]3.661| 5.3150 [ 5.5512 | 1.5748 | 4.3307 | 2.260 .04
95 3.7402{ 08 } 3.858 | 5.5118 | 5.0449 | 1.7126 | 4.5276 | 2.370 .04

100 3.9370 | 103 | 4.055 5.9055 6.1417 1.7323 | 4.9213 2.717 .04

105 4.1339 | 108 | 4.252 | 6.1024 | 6.4173 | 1.020T | 5.1I81§ 2.732 .04
110 4.3307 | ... cen 6.2992 | 6.6029 | 1.9291 | 5.3150 | 2.902 .04
115 4.5276 | 118 | 4.646 | 6.4961 | 6.8110 | 2.0472 | 5.5118 | 2.957 .04
125 4.9213 { 128 | 5,039 | 6.8898 | 7.3228 | 2.2047 | 5.9055 { 3.142. .04
140 5.5118 | 143 | 5.630 7.8740 8.3464 2.4400 | 6.6929 3.583 .04
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BANG 17 : O BI CHAN MOT HUGNG TB KiCH THUGC THEO

INCH
Table 17, TYPE TB ONE-DIRECTION BALL THRUST BEARINGS-
INCH DIMENSIONS
DIMENSION SERIES 30 (EXTRA LIGHT)
Bore Qutside . . {i .Bore ' | Outside : .
7 + Height, Fillet T : Height, Fillet
Diam., Diam., - L Diam., Diam., I :
Nominal | Nominal Nominal | Radius Nominal | Nominal Nominal | Radius
Inches Inches Inch Inch Inches Inches Inch Inch
¥ 1742 1s .030 1% 3742 1346 .040
Yo 1743 1o .030 11548 3742 134y .040
3 1114 o .030 2 3342 1346 .gég
114a 11142 3o .030 24 3t 149 1344 .
3 - 11542 996 .03 236 3!942 1344 .o6o
134 1154 s .030 e 31942 134 0o
7% 12743 ] .030 a¥i 32342 1344 060
134s 12742 ] o030 236 32342 134g .o6o
X 13142 ] .030 236 32742 144q .06o
13 13142 § 030 2% 32742 134¢ 060
136 2342 4 .030 234 33142 1344 .06o
13 2342 4 .030 2%e 33142 1346 .0bo
134 21142 § .030 23§ 4142 b4 ,060
131 2114y ] .030 2114, 4t14s T .0bo
136 21542 4 .030 234 41542 4 .obo
1/s 2194g § .030 2134 41542 I .00
114 2194a § .040 2% 41842 T .060
1948 2194s ] .04o 21546 41942 T .080
154 23142 e 040 3 42342 1 080
1134g 23149 34 .040 34 43143 T .o80
3352 1346 .040 336 5743 I .080
113s 3343 ¥3ia .040

DIMENSION SERIES 3t (LIGHT)

Small | Large | Out- Small | Large | Out-
Bore Bore side | Height, Fillet Bore Bore side | Height, Fillet
Diam,, | Diam., | Diam., | Nomi- ‘d? s || Diam., | Diam., Diam., | Nomi- Rald'e
| Nomi- { Mini- { Nomi- | nal 1S 1 Nomi- | Mini- | Nomi- | nal tus
nal mum nal nal mum nal
Inch | Inch |Inches| Inch | Inch || Inches | Inches | Inches | Inches | Inch
14 952 134g 34 .030 2% 23343 | 4142 I .06o
96 PR b 1742 .030 278 22942 | -434s 1 .00
38 1342 | 1 174 .030 3" 3342 434 136 .080
e 1%2 § 030 34 3%42 4 1}¢ .08
1762 | 193 § .030 3% | 3%z | 4'37e | 1l .08
e Lo | 11342 § .030 338 31382 | 4'%e | 14 08¢
56 3243 | 1}34s ] .030 3b4 742 | 5Ms 328 .080
?i 2543 | 11742 ] .030 3% 3243 | - 53e 14 .080
% 2945 | 3214 3¢ .030 33 32843 | 53e 134 .oBo
X 1342 12342 § .030 396 | 32942 | slife | 136 K
134 1342 12982 § .030 4 4352 5'34e | 138 080
134 1942 2352 3 .030 4% 4982 63a 13§ 120
13§ 11382 | 274, 2342 .030 4% 41743 | 6He 134 .120
139 1742 | 21142 2349 .040 434 42542 | 7He 2 120
X 12142 | 21389 | 234, .040 5 542 751 2 .120
134 13362 | 21743 4 -.040 54% 517482 | 8l4e 234s .120
174 12842 | 22142 4 040 6142 8ll{g | 2 .120
2 2142 23143 4 .040 7 7342 | 1034 25¢ .160
234 25343 3742 4 o060 8 8142 | 1134 3 .160
234 2942 342 £ - .abo 9 0lé2 | 1314 344 .160
234 21342 | 3194 |1 .ofio 10 10142 | 1436 4 .180
214 21742 2342 | T 060 234 1rléz | 1558 434 186
258 22142 | 32742 |1 .0bo 12 12342 | 1734 4% .I8o
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BANG 17: O BI CHAN MOT HUONG TB KiCH THUGC THEO

INCH
DIMENSION SERIES 32 (MEDIUM)

Bore Outside | Height, N Bore Outside ] Height, .
Diameter, | Diameter,| Nomi- | FU¢t | Diameter, | Diameter, | Norni- | ([Fillet
Nominal | Nominal | nal | Radius | 'Nonaot' | Nominal nal Radius

Inch Inch Inch Inch Inch Inch Inch Inch

¥4 1% § 030 278 4%is 11§ 060

z [ 1%4e § .030 2154e 4%s 11§ 080

136 4 030 3 416 134 .o8o

11fg 193¢ § 030 334 458 116 .o8o

3 1114, <] o3o 34 434 114 .080

134q 11 }4e 6 030 338 478 114 080

74 o118, 34 030 314 5 114 .08

154s 11544 <) 030 358 55¢ 134 .080

I 2l1s ¥ 030 334 534 138 .08

e 2}e 34 030 3’6 526 134 .080

1} 231e B4 ,030 4 13§ 080

1¥He 234¢ 4 .030 4% 634 134 .120

4 231s 4 o030 414 644 13§ 120

!gﬂ 2316 4 030 438 636 13 120

134 2%s A o30 434 634 15§ 120

148 2748 4 030 458 674 134 .120

1} 2%4¢ 4 .040 434 '] 138 120

13 284 4 040 4% 716 156 120

13 21 Y4, 4 040 5 7 156 120

l4e , 2t84¢ £ 040 516 73§ 156 120

13 21546 4 .040 5 758 15§ 120

113{e 2154, 4 .040 53§ 756 154 120

17 3Hs 4 .040 [3e] 814 174 120

11%4e 3le § .040 556 83¢ 174 120

3Me 74 .040 534 814 18 120

3ls 3346 /4 .060 56 856 126 120

23§ 33He 4 .obo 6 34 176 .120

234e 35e /% .obo 616 74 174 .160

23 3%s ] .obo 634 9 178 .160

25%4s 3le % 060 636 91§ 124 .160

23§ 3% ] 060 614 91¢ 214 .160

274s 3% £ 060 65% 934 214 .160

234 4 116 .o6o 634 034 214 .160

2%{s 4 1l4 060 6% 9% 214 .160

254 436 1311 060 7 10 234 .160

21 44s 414 $23 .ofio 746 1018 214 .160

234 M 14 .06o 74 1034 214 160

2134s 14 114 060 736 1014 214 __1fo

. " e ~4 N 1 - AR 74 4 " ¢ PN
BANG 18 : O PUA CAU CHANKIFU TS KICH THUGC THEO
HE MEI
DIMENSION SERIES 93 DIMENSION SERIES 94
. Qutside . . . Qutside . .
Bore Diam., . Height, | Fillet Botre Diam., H Height, | Fillet
Nominal Diam., Nominal| Radius* Nominal Diam., Nominal| Radius®
Nom. Nom.,
Mm. | Inches | Inches | Inches | Inch Mm. | Inches | Inches | Inches | Inch
110 | 4.3307 | 7.4803 | 1.890 .079 90 | 3.5433 | 7.4803 | 2.362 079
130 | 5.1x81 | 8.8583 | 2.283 .079 100 | 3.9370 | 8.2677 | 2.638 .098
150 | 5.9055 | 9.8425 | 2.362 .079 110 | 4.3307 | 9.055r | 2.874 .098
170 | 6.6929 |11.0236 | 2.638 .098 120 | 4.7244 | 9.8425 | 3.07X .118
190 | 7.4803 [12.5084 | 3.071 .118 130 | 5.1181 |10.6200 | 3.346 118
220 | 8.6614 [14.7732 | 3.346 .118 150 | 5.9055 {11.8110 | 3.543 .18
240 | 9.4488 [14.9606 | 3.346 .118 170 | 6.6929 |13.3858 | 4.055 JI87
260 |10.2362 [16.5354 | 3.740 L1587 190 | 7.4803 [14.9606 | 4.528 157
300 |11.8110 [18.8076 | 4.201 .157 200+ | 7.8740 [15.7480 | 4.803 .I87
320 [12.5084 |19.6850 { 4.201 157 220 | 8.6614 |16.5354 | 4.803 .197
360 |14.1732 |22.0472 | 4.803 .I57 260 [10.2362 [18.8976 | 5.197 .197
400 |15.7480 [24.4004 | 5.197 197 300 [11.8110 |21.2598 [ §5.799 197
460 {18.1102 j27.9528 | 5.906 197 340 [13.3858 |24.4004 | 6.603 .236
S30 120.8667 131.4061 | 6. .236 oo b

* The corner radius or chamfer on these bearings must clear this fillet radius.
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BANG 19 : DUNG SAI O BI CHAN - CHUOI KiCH THUGC
THFO HE MET

DIMENSION SERIES WITH 2-DIGIT NUMBERS
Inside . : Outside Diameters
. ) Height, | Height
Bore Diam., d Diam., ' 4
ds H 1 D& Dy D D1
. Toler- Toler- Toler- Toler- . Toler- Toler-
}j_o_m‘f’a! ances ances ances ances Nominal | oo ances
OwgrInel| + | = V4 [ =14 [~ + | = Wove|mel] + | = | +] =
Min. Inch Inch Inch Inch Mm. Inch Inch
<] 18 |.0002{.0003|.0028! o | o |.oc30l.0020{.0030]] 10{ 18| o ].0004] © }. o017
18 | 30 |.0003{.0004].0028] 0 | o |.0030|.0020|.0030]] 18| 30| o j.coes| o |.oo12|
30 | 50 |.0004}.0005(.0033] 0 | o {.0039;.0020|.0039|] 30} 50| o |.0006] o | 0014
50 80 {.0005|.0006]{.0039| 0 O [.0049[.0030{.0049|[ S50 8o | o |.coo7l o {.0018
80 | 120 |.0006|.0008].0047] © o |.0059]{.0030;.0059]| 80 ] 120 | 0 |.0c000| O }.0024
120 | 180 |.0007|.0010(.00851 © | © |.0069|.0039|.0060{| 120 | 180 | © [.0010} 0O ].0c030
180 | 250 |.000g|.c012|.0055| © | o [.00753|.0039].0070{] 180 | 250 | o |.0c12| © |.003s
250 | 315 |{.0010{.0014].0063} © | 0 }.0080i.0049}.0089|] 250 | 315 | ©.|.c014] O |.o041
318 | 400 |.oo11|.0016].0071| .0 o {.0118|.0059}.0108]| 315 | 400 | o {.0016} © !.0047
DIMENSION SERIES WITH 3-DIGIT NUMBERS
Bore Diatneter, d Heights H & H1 Outside Diams. D & D1
Nominal Tolerances Tolerances Nominal Tolerances
Over | Incl. + - + - Over { Incl. + —
Millimeters Inch Inch Inch Inch Millimeters | Inch .|  Inch
[} 18 L0002 L0003 ' .00§ 00§ 10 18 .0 .0004
18 30 .0003 .0004 005 Qo8 18 30 [} . 0003
30 50 0004 .000% 005 00§ 30 50 ° 0006
50 8o .0005% 0006 005 .00§ 50 8o [} 0007
80 120 0006 .0008 010 .o10 80 | 120 ] .0009

* Anti-Friction Bearing Manufacturers Standard.

Diameter ds is the inside diameter of the aligning washer; D is the outside diameter
of the bearing rings; D1 is the outside diameter of the aligning washer; H is the height of
the assembled bearing without the aligning washer; H) is the height of the assembled
bearing and the aligning washer.

BANG 20 : GIGI HAN VA DUNG SAI CHO O BI
CHAN - CHUOI KiCH THUGC THEO INCH

Rore Diameter Height OQOutside Diameter
Nominal Limits Tolerance || Nominal Tolerance
Over | Incl. Min. | Max. F+ | = | Over|Incl.| + | -
Inches | Inches Inches | Inches Inch) Inchli Inch | Inch | Inch | Inch
DIMENSION SERIES o30
o 1916 | Nom. 4.004 | Nom. 4.006 |.c05 }.005 o 423431 o .002
1840 | 1136 o d.o05 - 4.co7 |.005 |.005 [{ 423%2| 5782 o .002
11346 | 3 4006 “ 4008 |.oos |.ees {} ..e. f ..nn
3 3% “  4.o08 “ F4oomo jotolome || ...} ..
DIMENSION SERIES o3t
[} 138 Nominal Nom. + 0008 |.005 |.00s [} 5%4s [ .002
136 | 236 “ . o010 {.005 |.005 1| 53 [1734 ° 003
238 3 * “ 005 |.005 [f vour | ovun
3. 12 “ “ .010 }.0I0
DIMENSION SERIES o032
[*] 1346 | Nom. +.004 | Nom. 4.006 |.cos |.005 [} 5 o .002
1316 | 13316 * 4.00s * 4,007 |.005 |.008 5 | 103 o .003
13s | 3 4006 “ 4,008 {.005 {.005 % O .
3 336 .00 “ +.008 |.ot0{.010 | ....
38 738 Y 4 008 '  + oro j.oro |.oro }| .

4. https://tieulun.hopto.org
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BANG 21 : O DUA CHAN TRU KIEU TP - KICH THUGC
THEO INCH

Bearing- Bore Qutside

: Bore Qutside . .

S?r;":gr Diam. Diam. Height Number Diam. Diam, Height
Inch Inch Inch Inch Inch Inch
LIGHT SERIES

14TPo3o % 13742 5¢ 28TP131 134 336 I
15TPozo 184¢ 12749 54 29TPo30 113 3352 134e
16TPoz0 4 13142 1 29TP131 11He 33§ 1
16TP131 I 2} 1344 30TPo3o 178 3742 1346
17TPo30 1Hs 13142 5 30TP131 178 314 I
17TP13t il4e 2k 134¢ 31TPo3o 11%4s 3%%3 13e
18T Pozo 16 2342 3 3tTP131 1'¥6 al T
18TP131 1 2¥ 134¢ 32T Po3o 2 31542 134e
19T Po30 13s 2342 5 32TP131 2 35 X
19TP131 1346 21 134¢ 34TPo3o 236 3192 1%
20TPo3o I 21342 5 34TP13t 216 33 b4
20TP13t I 23 134e 35T Po3o 231s 31942 134q
21 TPo3o 1Hs 21142 5 36TPo3z0 24 32343 134¢
21 TP131 s 234 134¢ 36TP131 244 3%8 1
22T Po3o 1 21543 8 38TPoze 236 32%a3 134e
22TP131 13 2 134¢ 38TP13r 234 4 1
23TPo3e| .1le 21342 & 39TPo30 2Us 32%4a 134g
23TP13r 1ls 27 13g 40TPozo 214 33142 131e
24TPo30 1 21842 5 40TP131 214 4} T
24TP131 114 3 1344 42TPozo| 236 41%43 I
25TPoao 1%s 21942 5 44TPo3o 23 41553 I
25 TP131 1He 3 134¢ 48TPozo 3 42343 I
26TPozo I 23}42 134e 52TPo3o 3U 43142 I
26TP131 1 34 4 55TP131 3%e 5743 I
27TPo3o| 11l4e 23343 1346 §6TPozo | 334 5%43 I
27TP13t 11 le 3% I 57TP13t 3%e 5743 b 4
28TPoio| 13 3343 13§l ........ cees .. ..

BANG 22: O DUA CHAN TRU KIFU TR - KICH THUGC

THEOQO INCH
Qutside Outside
B9re Diameter TQtal Bore Diameter Total
1%3;:;1‘;1; Diam. Bear- | Seat Height gzanl?g Diam. Bear- | Seat Height
ing [ Ring | mber ing | Ring
Inch | Inch | Inch | Inch Inch | Inch | Inch | Inch

LIGHT SERIES

16TR400 | 1 2Ms 24 | 1Me 20TR400 | 11¥e{ 36 314 1516
17TR400 | 1¥s | 2Me 214 | 1s 30TR400 { 174 3Ue 356 1He
18TR4o0 | 134 231 236 | 1Y 31TR400 | 1'%1s| 3%s 3% 1o
19TR400 | 139s [ 236 236 | 14 32TR400 | 2 3%e 34 | 15e
20TR4g00 | 134 2516 2l4¢ | 1}fe 34TRgo0 | 234 3l44s | 34 1Me
21TR400 | 1346 | 2316 236 | 134e 36TR4oo | 2M4 3M¥Me | 4 13e
22TR4o0 | 134 21346 | 3 144e 38TRgo0 | 234 31Me | 436 36
23TR4o0 | 1%4e | 2'3Ms | 3 14e 40TR4o00 | 234 4¥e | 4l 13e
24TR400 | 114 21546 | 336 | 1Me 42TR400 | 236 4%42 41743 154e
25TR400 | 1996 | 21%4e | 334 | 1448 44TRy4o00 | 234 4134e | 43343] 1548
26TR400| 136 3¥e 33 | 13 48TR4o0 | 3 42183 | 4%34a] 1
27TR400 | 1'¥s| 338 336 | 13e 52TRq4o0 1 3% 42%%2 1 57452 | Ms
28TRyo0 | 134 33e 3% | 1546 56TR4o0 | 3% | 5982 | .5'5%2] 154e

https://tieulun.hopto.org
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BANG 23: CAC DUONG KINH TIEU CHUAN AFBMA CUA
BICH CHAN TRUC CUC TIEU VA BICH CHAN LO CUC DAI
pOI Vo1 0 BI

Metric Annular Ball Bearings®
Minimum Shaft Shoulder Maximum Housing Shoulder
B Diameter, Inches Diameter, Inches
ore,
Mm. 10 02 o3 o4 10 oz - o3 o4
Series | Series | Series | Series Series | Series | Sertes | Series
10 0.47 . 0.50 0.50 0.95 0.98 1.18
12 0.55 0.58 0.63 1.02 1.06 1.22
1s 0.67 0.69 0.75 . 1.18 I1.18 1.42
17 0.75 0.77 0.83 0.95 1.30 1.34 1.61 2.17
20 0.89 0.94 0.94 1.06 1.46 1.61 1.77 2.56
as 1.08 I.14 .14 1.34 1.65 1.81 2.17 2.8
30 1.34 1.34 1.34 1.54 1.93 2.21 2.56 3.19
as 1.53 I1.53 1.69 1.73 2.21 2.56 2.8 3.58
40 1.73 1.73 1.93 1.97 2.44 2.87 3.19 3.94
45 1.04 1.94 2.13 2.17 2.72 3.07 3.58 .4.33
50 2.13 2.13 2.36 2.44 2.91 3.27 3.94 4.65
55 2.33 2.41 2.56 2.64 3.27 3.58 4.33 5.04
6o 2.53 2.67 2.84 2.84 3.47 3.98 4.63 5.43
65 2.72 2.86 3.03 3.03 3.66 4.37 5.04 5.83
70 2.91 3.06 3.23 3.3t 4.06 4.57 5.43 6.54
75 3.u 3.25 3.43 3.50 4.25 4.76 5.83 6.93
80 3.31 3.55 3.62 3.70 4.65 5.12 6.22 7.32
8s 3.50 3.75 3.90 4.06 4.84 5.51 6.54 7.56
9 3.84 304 4.09 4.25 5.16 5.91 6.93 8.15
95 4.08 4.21 4.29 5.35 6.22 7.32
I00 4.23 4.41 4.49 . 5.55 6.61 7.91 .
10§ 4.53 4.61 4.69 . 5.93 7.01 8.3 .
110 4.72 4.8 4 88 . 6.30 7.40 8.38 .
120 5.12 5.20 5.28 . 6.69 7.-99 9. ves
130 5.5¢ 5.67 5.83 . 7.48 8.50 10.32 .
140 5.9x1 6.06 6.22 . 7.87 9.29 I1.J0 .
150 6.38 6.46 6.61 . 8.39 10.08 11.89
160 6.77 6.85 7.01 . 8.98 10.87 12.68 .
170 7.-17 7.40 7.40 .- 9.76 1x.50 13.47 .
180 7.56 7-8 7.80 . 10.55 11.89 14.25
190 7.95 8.19 8.35 10.95 12.68 14.88 ...
200 8.35 8.58 8.14 11.73 13.47 15.67 .
Type BM Ball Bearings Type BIC Bail Bearings
N Bearing Size, . -
Min. Shalt | Max. Shaft . Min. Shaft { Max. Housing
Bore, | Shoulder | Shoulder Inches Shoulder | Shoulder
* | Diam,, In. { Diam., In. || g o [ 0.D. | Width Diam., In. Diam., In.
5 b2 3% 36 | 342 3e 3o
6 8¢ 7% 3 ¢ 542 ¥ 74e
7 336, 7 W | 8 foxgs| Be 8o
8 3364 7% i 15 1164 e 746
9 e 1142 14 34 742 846 114¢
10 154, 1}43 3% 7% 743 e 134¢
b3 3364 13s 3% b33 14 {e e
12 e 13 5¢ 138 949 I 134
13 194, 1764 34 156 e 7% 114
14 84 1942 7% 174 38 134
15 e 1942 I 3 136 32
16 €964 12364 134 234 e 14 2
17 5164 11942 134 Y 3 13§ 216
19 5764 146 138 214 e 1421 238
20 594 12343 e | 288 | Us 136 2}4
25 4 13%2 cee [N

* Also given in thigstandard are similar data for sizes of 4 to 9 mm bore and 220 to 320 mm
re. -
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BANG 24: CAC DUGNG KINH TIEU CHUAN AFBMA CUA
BICH CHAN TRUC CUC TIEU VA BICH CHAN LO CUC PAI
CHO O PUA TRU

Tuhle 24. AFBMA STANDARD MINIMUM SHAFT SHOULDER
AND MAXIMUM HOUSING SHOULDER DIAMETERS
FOR CYLINDRICAL ROLLER BEARINGS

Minimum Shaft Shoulder Maximum Housing Shoulder
Diameter,! inches Diameters,? inches
Bore, -
m. Dimen. | Dimen. | Dimen. | Dimen. | Dimen. | Dimen. | Dimen. | Dimen.
Series | Series | Series | Series | Series | Series | Series | Series
19 10 02 o3 19 10 o2 03
10 .52 .55 .58 .92 1.05 1.19
12 . .60 .62 .67 I.00 1.1% 1.26
15 .72 .74 .81 I.13 1.23 1.345
17 .82 .82 .go 1.26 1.43 1.63
20 .96 1.02 1.02 I.33 I.45 1.68 1.82
25 I1.1§ 1.20 I.24 1.53 I.71 1.85 2.20
30 I.38 I.42 1.49 £.73 1.98 2.22 2.52
35 1.59 1.64 1.72 2.00 2.24 2.57 2.81
40 1.80 1.86 1.93 2.29 2.47 2.87 3.20
45 2.00 2.08 2,20 2.51 2.73 3.08 3.56
50 2.13 2.21 2.27 2.40 2.68 2.93 3.26 3.90
55 2.36 2.44 2.52 2.62 2.96 3.20 3.60 4.28
60 2.56 2.64 2.73 2.87 3.16 3.49 3.99 4.64
65 2.76 2.84 3.03 3.10 3.36 3.609 4.33 5.00
70 2.99 3.05 3.22 3.32 3.72 4.07 4.58 5.34
75 3.18 3.25 3.37 3.56 3.92 4.27 4.73 5.74
8o 3.38 3.48 3.59 3.78 4.11 4.63 5.09 6.08
85 3.63 3.68 3.86 4.08 4.48 4.83 5.48 6.47
90 3.82 3.92 4.06 4.26 4.67 5.18 5.81 6.80
os 4.02 4.11 4.29 4.53 4.87 5.38 6.18 7.16
00 4.22 4.31 4.57 4.82 5.7° 5.58 6.58 7.66
105 4.41 4.56 4.78 5.04 5.44 5.91 6.90 8.o1
110 4.61 4.80 5.01 5.35 5.64 6.27 7.24 8.55
120 5.11 5.20 5.48 5.82 6.21 6.66 7.83 9.26
130 5.48 5.63 5.87 6.31 6.76 7.41 8.42 10.02
140 5.87 6.05 6.36 6.77 7.15 7.80 9.15 10.68
150 6.36 6.47 6.86 7.13 7.84 8.36 9.88 11.50
160 6.76 6.91 7.31 7.70 8.24 8.92 10.61 12.16
170 7.15 7.41 7.76 8.12 8.63 9.61 11.32 12.93
180 7.60 7.86 8.17 8.63 9.38 10.35 11.74 13.60
Xg0 7.99 8.25 8.67 9.04 9.78 10.74 12.46 14.07
200 8.48 8.70 9.15 9.57 10.49 I1.47 13.17 14.72
220 9.27 9.62 10.08 11.28 12.58 14.65 | .....
240 10.05 10.40 11,00 12.07 13.37 16.08
260 11.0I 11.35 11.97 oo} 13.50 14.82 ¥7.56
280 11.80 12.14 12.67 14.29 15.61 18.26
300 12.77 13.08 13.80 15.72 17.08 19.80
320 13.56 13.86 14.70 16.51 17.83 21.18 | .....

1 Minimum shaft shoulder diameter which will satisfy the mazimum inner race corner
contour.

2 Maximum housing shoulder diameter which will satisfy the maximum outer race
corner contour.

Shoulder diameters outside these limits may be used upon advice of the particular

manufacturer whose bearings are to be used. .
https://tieulun.hopto.org
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1. BANH RANG TRU THANG
SPUR GEARING
THEU CHUAN MY VE DANG RANG TRU THANG
AMERICAN STANDARD SPUR GEAR TOOTH FORMS

BASK TOOTH
CIRCULAR PITCH CKN

= .
B\ T

Basic Rack of the 14 1/2-Degree Full-Depth involute System

BASIC_TOOTH
- CIRCULAR PITCH TRICRIESS '

e . —
Basic Rack of the 20-Degree Full-Depth involute System

1418

Approximation Y' Basic Rack for the 14 1/2-Degree Composite System

BASIC TOOTH
[ Twickness |
CIRCULAR PITCH zo-t__

A \/

{ WORKING DEPTH

A !

—— —— =

TRINRUR CLEARRNCE
Basic Rack of the 20.-Degree Stub Involute System

MNIUN
DEVENDUN

tritpsHtreutomhopto:



CONG THUC RANG - DANQ RANG TRU THANG TIEU

CHUAN MY
FORMULAS FOR TOOTH PARTS - AMERICAN STANDARD SPUR
GEAR TOOTH FORMS
To Find Diamelt(l;:(l):liltch, P Ckmgo$§Ch' £ O]

143%-DEGREE INVOLUTE FULL-DEPTH TEETH
1434-DEGREE COMPOSITE FULL-DEPTH TEETH
20-DEGREE INVOLUTE FULL-DEPTH TEETH

Addendum

Minimum Dedendum
Working Depth
Minimum Whole Depth

Basic Tooth Thickness
on Pitch Line

Minimum Clearance

@ =1.000+P
b =1.157 +P
ki =2.000 +P
he =2.157 +P
t =1.5708 +P

¢ =0.157 +P

a =0.3183 Xp
b =0.3683 Xp
hy =0.6366 X
k¢ =0.6866 X P
¢t =o.500Xp

¢ =0.050Xp

20-DEGREE INVOLUTE FINE-PITCH TEETH

Addendum
Dedendum
Working Deptb.
Whole Depth

Basic Tooth Thickness
on Pitch Line

@ =1.000-+P

b =(r.200 +P) +0.002
k. =(2.000 +P)

hi =(2.200 +P) +0.002

t =1.5708 +P

@ =0.3183 Xp

b =(0.3820 Xp) +0.002
i =(0.6366 Xp)

he =(0.7003 X$) +0.002
¢t =o.500 Xp

Clearance ¢ ={(0.200 +P) +0.002 ¢ =(0.0637 Xp) +0.002
20-DEGREE INVOLUTE STUB TEETH

Addendum 3 =0.800 +P a =0.2546 Xp
Minimum Dedendum b =1.000+P b =0.3183 X¢
Working Depth kit =1.600 +P hx =0.5092 Xp
Minimum Whole Depth | h; =1.800 +P h: =0.§729 Xp

Basic Tooth Thickness t =1.5708 +F t =0.500 Xp

on Pitch Line
Minimum Clearance ¢ =0.200 +P ¢ =0.0637 Xp i

Note: Radius of fillet equals 114 % clearance for 14%~degrée full-depth teeth

and 134 X clearance for 20-degree full-depth teeth.

Note: A suitable working tolerance should be considered in connection with
Minimum-clearance between the top of the
gear tooth and the bottom of the mating gear space is specified as minimum so
as to allow for necessary cutter clearance for all methods of producing gears.

all minimum recommendations.

tTttpsTftieotom

10pto.org



569
PHAN RANG - TIEU CHUAN MY PUONG THAN KHAI

% A . b | . N
CHIEU SAU TOAN PHAN 14 , VA 26 DO
(BA NIj_I_(_zfi_ NG 4/7_1{(!(: rfl{(_)g{g kinh)

Diam- |Equivalent Standard Standard Working . Standard Whole
Bien | BT | fsiess, |Addendum | DR | Dedendum | Depthiof
P b t a ke b ke
14 6.2832 3.1416 2.0000 4.0000 2.3142 4.3142
% 4.1888 2.0944 1.3333 2.6666 1.5428 2.8761
b § 3.1416 1.5708 1.0000 2. 0000 1.1571 2.1571
1371 2.5133 1.2566 0.8000 1.6000 0.9257 X.7257
1% 2.0944 ¥.0472 ©.6666 1.3333 0.7714 1.4381
1% 1.7952 0.8976 0.5714 1.1429 0.6612 1.2326
2 1.5708 0.7854 0. 5000 I.0000 0.578s% 1.0785
24 1.3963 0.698x 0.4444 o.8888 0.5143 0.9587
2% 1.2566 0.6283 0. 4000 0. 8000 0.4628 0.8628
2% 1.1424 0.5712 0.3636 ©.7273 0.4208 0.7844
3 X.0472 0.5236 0.3333 0.6666 -0.3857 0.7190
3% 0.8976 0.4388 0.2857 0.5714 0.3306 0.6163
4 0.7854 0.3927 0.2500 0. 5000 0.2893 0.5393
s 0.6283 0.3142 0. 2000 0. 4000 0.2314 ©0.4314
6 0.5236 0.2618 0. 1666 0.3333 0.1928 0.3595
7 0.4488 0.2244 0.1429 0. 2857 0.1653 0.3081
8 0.3927 0.1963 0.1250 0.2500 0.1446 0.2696
9 0.3491 0.174% o.111Y 0.2222 0.7286 ©0.2397
10 0.3142 0.1571 0. 1000 0. 2000 0.1157 0.2187
b3 o.2856 0.1428 0.0909 ©.1818 0.1052 0. 1961
12 0.2618 0.1309 0.0833 0. 1666 ©.0964 o.1798
13 0.2417 0.1208 0.0769 0.1538 0.08g0 0.1659
14 0.2244 o.1122 0.0714 0.1429 0. 0826 0.1541
15 0.2094 ©.1047 ©.0666 0.1333 o.0771 0.1438
16 0.1963 0.0982 o.0625 0.1250 0.0723 0.1348
17 0.1848 0.0924 0.0588 o0.1176 0.0681 0.1269
18 0.1745% 0.0873 ©.0555 o.1111 0.0643 0.1198
19 0.1653 0.0827 0.0526 ©0.1053 0.0609 0.1135
20 o.1571 0.0785 ©0.0500 0. 1000 0.0579 0.1079
22 0.1428 0.0714 0.0455 0.0909 0.0526 0.0980
24 0.1309 0.0654 0.0417 0.0833 0.0482 0.0898
25 0.1208 0. 0604 0.0385 0.0769 0.0445 ©.0829
28 0.1122 0.0561 0.0357 0.0714 0.c413 0.0770
30 0.1047 0.0524 0.0333 0.0666 0.0386 0.0719
32 0.0982 0.0491 0.03I2 0.0628 0.0362 0.0674
34 0.0924 0.0462 0.0294 0.0588 0.0340 0.0634
36 0.0873 0.0436 0.0278 0.0555 0.0321 0.0599
38 0.0827 0.0413 0.0263 0.0526 0.0304 0.0568
40 0.0783 0.0393 0.0250 0.0500 0.0289 0.0539
42 0.0748 0.0374 0.0238 0.0476 0.027§ 0.0514
44 0.0714 0.0357 0.0227 ©0.0455 0.0263 9.0490
46 0.0683 0.0341 0.0217 0.0433 0.0252 0.0469
48 0.0654 0.0327 ©.0208 0.0417 0.0241 ©.0449
50 0.0628 0.0314 0.0200 0.0400 0.0231 0.0431

* For 20-degree full-depth teeth of 20 diametral pitch and finer see tables beginning on

page 659. .
https://tieulun.hopto.org



S70 . .
PHAN RANG - TIEU CHUAN MY, PUONG THAN KHAI
x - I X l N "
CHIEUSAU TOAN PHAN 14 | VA 20 D0
BANH RANG butdc chu vi)

. Equivalent | Standard Working Whole
Circular A ? Standard Standard
Pitch | Diametral | Cireular | y3gendum | Dgthol | Dedendum | Dgpthiof
» P t e ke b he
4 0.7854 2.0000 1.2732 2.5464 1.4732 2.7464
3% 0.8976 1.7500 1.1140 2.2281 1.28g0 2.4031
3 1.0472 1.5000 0.9549 1.9098 1.1049 2.0598
2%} 1.1424 1.3750 0.8753 1.7506 1.0128 1.8881
2% 1.2566 1.2500 0.7957 1.5915 0.9207 1.716%
2% 1.3963 1.1250 0.7162 ¥.4323 0.8287 1.5448
2 1.5708 I.0000 0.6366 1.2732 0.7366 X.3732
1% 1.6755 ©0.9375 0.5968 1.1937 0.6906 1.2874
1% 1.7952 0.8750 0.5570 I.1141 0.6445 1.2016
1% 1.9333 0.812§ 0.5173 1.0345 ©0.5985 1.1158
1% 2.0944 | 0.7500 | ©0.4775 | ©0.9549 | ©.5525 1.0299°
1%e 2.1855% 0.7187 ©.4576 0.9151 0.5204 0.9870
1% 2.2848 0.6875 0.4377 0.8754. | ©.5064 0.9441
1%e 2.3936 0.6562 0.4178 0.8356 0.4834 0.9012
1% 2.5133 o.6250 0.3979 0.7958 0.4604 0.8583
1% 2.6456 ©.5937 0.3780 - | o.7560 ©.4374 0.8154
% 2.7925 o.5625 0.3581 o.7162 0.4143 0.7724
1}e 2.9568 0.5312 0.3382 0.6764 0.3913 0.7295
I 3.1416 | o.goco .| o0.3183 0.6366 0.3683 0.6866
184 | 3.3510 0.4687 ,| o0.2984 0.5968 ©.3453 0.6437
% 3.5904 0.4375 0.2785 0.5570 0.3223 0. 6ooy
1349 | 3.8666 0.4062 < | 0.2586 0.5173 0.2993 0.5579
% 4.1888 ©.3750 0.2387 0.4773 0.2762 0.5150
e | 4.5696 ©.3437 0.2189 ©.4377 0.2532 0.4720
3% 4.7124 0.3333 0.2122 0.4244 ©.2455 0.4577
86 5.0265 0.3125 0.1989 0.3979 0.2301 ©.4291
%s 5.58s1 0. 2812 0.1790 0.3581 0. 2071 0.3862
% 6.2832 0.2500 0.1592 0.3183 0.1842 0.3433
Ths 7.1808 ©.2187 0.1393 0.2785 o.1611 ©0.3003
%% 7.8540 0. 2000 0.1273 0.2546 0.1473 0.2746
3% 8.3776 0.1875 0.1194° | o0.2387 0.1381 0.2575%
% 9.4248 0.1666 0.1061 0.2122 0.1228 0.2289
%6 | 10.0831 0.1562 ©0.0995 0.1989 0.1I51 0.2146
% | 10.9956 0.1429 ©0.0909 0.1819 0.1052 0.1962
% 12.5664 0.1250 ©.0796 0.1591 0.0921 0.1716
% 14.1372 0.1I11 0.0707 0.1415 ©.0818 0.1526
3% 15. 7080 0. 1000 0.0637 0.1273 0.0737 0.1373
%e | 16.7552 0.0937 0.0597 0.1194 0.0690 0.1287
% 18. 8496 0,0833 0.0531 | 0.1061 o.0614 0.1144
% 21.9911 0.0714 0.0455 ©.0910 0.0526 0.0981
% 25.1327 0.0625 0.0398 0.0796 0.0460 0.0858
% 28.2743 0.0555% 0.0354 0.0707 0.0409 0.0763
Yo | 31.4159 0.6500 0.0318 0.0637 0.0368 | 0.0687
e | s0.2655 0.0312 0.0199 0.0398 0.0230 | 0.0429

pa.g ng;9 20-degree full-depth teeth of 20 diametral pitch and finer see tables beginning on
https://tieulun.hopto.org



§71
PHAN RANG - TIEU CHUAN MY, HE THONG 1 - BUGC MIN
THAN KHAI 20 DO
GEAR TOOTH PARTS - AMERICAN STANDARD 20-DEGREE INVO-
LUTE FINE-PITCH SYSTEM - |

Diametra| Circular | $80dard { Standard | Working | Standard | Whale
Pitch Pitch Thickness Addendum Depth Dedendum Depth
P P { [ hi b ke
20 0.15708 '+ 0.07854 0.0500 0.1000 0.0620 0.1120
21 0..14960 0.07480 ©.0476 0.0952 ©.059I | 0.1068
22 ©.14280 0.07140 ©.0455 0.0909 0.0565 0.1020
23 0.13659 . 0.06830 0.0435 c.0870 0.0542 o 0977
24 0.13090 . 0.06845 ©.0417 0.0833 0.0520 0.0937
25 0.12566 0.06283 0.0400 ©.0800 ©,0500 ©0.0900
26 c.lzogg 0.06042 0.0385 0.0769 0.0482 ©.0866
27 ©.116 0.05818 0.0370 0.0741 ©.0464 0.0835
28 0.11220 0.95610 0.0357 0.0714 0.0449 0.0806
29 ©.10833 0.05417 0.0345 0.0690 0.0434 0.0779
30 0.10472 0.05236 ©.0333 0.,0667 0.0420 0.0753
3t 0.10134 0.05067 0.0323 0.0645 * 0.0407 0.0730
32 ©0.09818 0.04909 0.0313 - 0.0625 0.0395 0.0708
33 ©.09520 ' 0.04760 0.0303 0.0606 0.0384 ©,0687
34 0.09240 ' 0.04620 0.0294 0.0588 0.0373 ©,0667
35 0.08976 0.04488 0.0286 0.0571 0.0363 0.0649
36 0.08727 ©.04363 0.0278 0.0556 0.0353 0.0631
37 0.08491 0.04245 [T v.054K 0.0344 0.0615
38 0.08267 0.04134 2.02063 0.0526 0.0336 0.0599
39 0.08055 ©.04028 5.0256 0.0573 ©0.0328 0.0584
40 0.07854 ©.03927 ©.0250 o 0500 0.0320 0.0570
41 0.07662 0.03831 0.0244 0.0488 . 0.0313 ©.0557
42 0.07480 0.03740 0.0238 - 0.0476 0.0306 0.0544
43 0.07306 0.03653 0.0233 - 0.0465 0.0299 0.0532
44 0.07140 003370 0.0227 ©.0455 0.0293 0.0520
45 0.06981 . 0.0349T 0.0222 0.0444 ©0.0287 ©.0509
46 ©.06830 0.63415 0.0217 0.0435 0,028t 0.0498
47 0.06684 ©0.03342 0.0213 0.0420 0.0275 0.0488
48 0.06545 0.03272 0.0208 0.0417 0,0270 ©0.0478
49 0.06411 0,03206 0.0204 0.0408 0.0265 0.0469
50 2.06283 0.03142 0.0200 0.0400 0.0260 a,0460
51 0.06160 0.0, 0.0196 0.0392 0.0255 0.0451
52 0. 06042 ©.03021 ©0.019% 0.0385 0.,0251 0.0443
53 0.05928 0.02964 ©0.0189 0.0377 0.0246 0.0435
54 0.05818 ©0.02909 0.0185 0.0370 ©0.0242 ©.0427
55 0.05712 0.02856 0.0182 0.0364 0.0238 0.0420
56 o.05610 0.0280% 0.0179 0.0357 0.0234 0.041L

57 0.05512 0.02756 ©.0175 0.0351 0.0231 0. 04

58 0.05417 0.02708 0.0172 0.0345 0.0227 0.0399
59 0.05325 0.02662 0.0169 0.0339 ©.0223 ©0.0393
6o 0.05236 0.02618 o.0167 0.0333 0.0220 0.0387
61 ©.05150 0.02575 o.0164 , 0.0328 0.0217 0.0381
62 0.05067 ©.02534 0.0161 ©0.0323 0.0214 0.0375
63 0.04987 ©0.02493 0.0159 0.0317 0.0210 0.0369
64 0.04909 ©0.02454 0.0156 0.0312 0.0208 0.0364
65 0.04833 0.02417 0.0154 - 0.0308 ©.0205 0.0358
66 0.04760 0.02380 0.0152 0.0303 0.0202 0.0353
67 0.04689 0.02344 ©.0149 ©.0299 ©.0199 0.0348
68 0.04620 0.02310 0.0147 0.0294 ©0.0196 0.0344
69 0.04553 0.02277 ©0.0145 ©.0290 ©.0194 0.0339
10 0.04488 0.02244 0.0143 .0.0286 o0.0191 0.0334
71 0.04425 0.02212 0.0141 0.0282 0.0189 0.0330
72 ©0.04363 0.02182 ©,0139 0.0278 0.0187 0.0326
73 ©,04304 0.02152 0.0137 0.0274 ©.0184 0.0321
74 0.04245 0.92123 0.0135 - 0.0270 0.0182 0.0317
75 0.04189 0.02094 0.0I33 .0.0267 0.018¢ 0.0313
76 0.04134 |- 0.02067 0.0132 o.0263 _| o.o178 6.0309
77 0.04080 0.02040 0.0130 ©.03260 o.o176 . 0.0300
78 0.04028 ©.02014 o.o128 0.0256 ©.0174 ' 0.0302
79 0.03977 |~ o.01088 0.0127 ©0.0253 0.0172 ©.02

All dimensions are in inches, ) https://tieulun.hopto.org
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PHAN RANG - TIEU CHUAN MY, HE. THONG 2 - BUGC
THAN KHAI MIN
GEAR TOOTH PARTS - AMERICAN STANDARD 20-DEGREE INVO-
LUTE FINE-PITCH SYSTEM - 2

Diametral] Circular Sé‘.ir" d?r;i Standard | Working | Standard Whole
Pitch Pitch Thxiccl:ln:s < Addendum Depth Dedendum Depth
P P [} ] hk b he

8o 0.03927 ©0.01964 0.012§ 0.0250 0.0170 0.0295
81 0.03879 0.01939 0.0123 ©.0247 0.0168 0.0292
82 0.03831 ©.01016 0.0122 0.0244 0.0166 0.0288
83 0.03785 0.01803 0.0120 0.0241 c.0165 0.0285
84 0.03740 0.01870 0.0119 0.0238 0.0163 0.0282
85 0.03696 o.01848 0.0118 0.0235 0.0161 ©0.0279
86 0.03653 0.01827 0.0116 0.0233 0.0160 0.0276
87 0.03611 ©.01806 ©.0115 0.0230 0.0158 ©.0273
88 0,03570 ©0.01785 0.0114 0.0227 0.0156 0.0270
89 0.03530 0.01765 0.0112 0.0225 0.0155 0.0267
90 ©.03491 ©.01745 ©.0111 0.0222 0.0153 ©.0264
o1 0.03452 0.01726 0.0110 0.0220 0.0152 0.0262
92 0.03415 0.01707 0.0109 0.0217 0.0150 ©0.0259
93 ©.03378 0.01689 0.0108 0.0218 0.0149 0.0257
94 0.03342 0.01671 0.0106 0.0213 0.0148 0.0254
95 0.03307 ©.01653 0.0105 0.0211 0.0146 0.0252
96 0.03272 0.01636 0.0104 ©.0208 0.0145 ©.0249
97 0.03239 0.01619 0.0103 0.0206 0.0144 0.0247
o8 ©.03206 0.01603 0.0102 0.0204 0.0142 ©0.0244
99 0.03173 0.01587 o.0101 0.06202 0.0141 0.0242
100 ©.03%42 0.01571 ©.0100 ©0.0200 0.0140 ©.0240
101 0.03110 0.01555 ©.0099 0.0198 ©.0139 0.0238
102 0.03080 ©0.01540 0.0098 0.0196 0.0138 0.0236
103 ©0.0305¢ 0.01525 0.0097 ©.0104 0.0137 0.0234
104 0.03021 0.015%0 0.0096 ©.0102 0.0135 0.0232
105 0.02092 0.01496 0.0095 ©.0190 0.0134 ©.0230
106 0.02964 0.01482 ©.0094 0.0189 0.0133 ©0.0228
107 0.02936 0.01468 0.0093 0.0187 ©.0132 ©.0226
108 ©0.02909 0.01454 ©.0093 0.0185 0.0131 0.0224
100 ©.02882 0.01441 ©.0002 ©,0183 ©.0130 0.0222
110 0.02856 0.01428 0.0091 0.0182 0.0129 0.0220
311 0.0283¢c 0.01415 0.0000 o.0180 0.0128 0.0218
¥12 0.02805 0.01402 ©.0089 0.0179 0.0127 0.0216
113 0.02780 0.01390 0.0088 0.0177 0.0126 ©.0215
14 ©0.02756 ©0.01378 v.0088 0.0175 ©.0125 0.0213
115 0.02732 ©.01366 0.0087 0.0174 0.0124 0.021%
116 0,02708 0.01354 0.0086 0.0172 0.0123 0.0210
117 0.02685 0.01343 0.0085 0.0I71 0.0123 ©.0208
118 0.02662 0.01331 | 0.0085 0.0169 0.0122 0.0206
119 0.02640 ©0.01320 0.0084 0.0168 0.0121 0.0205
120 0.02618 0.01309 0.0083 0.0167 0.0120 ©.0203
121 6.02596 0.01208 0.0083 . 0.0165 o.0119 0.0202
122 0.02575 0.01288 0.0082 ©.0164 o.o118 0.0200
123 0.02554 0.01277 0.0081 0.0163 o0.0118 0.0199
124 0.02534 0.01267 0.0081 0.0161 0.0117 ©0.0197
125 0.02513 0.01257 0.0080 o.o160 o.0116 0.0196
126 0.02493 ©.01247 0.0079 0.0159 0.0115 0.0195
127 0.02474 0.01237 ©.0079 0.0157 0.0114 0.0193
128 0.02454 0.01227 0.0078 0.0156 0.0114 0.0192
129 0.02435 o.01218 0.0078 ©.0155 0.0113 0.0191
130 0.02417 ©0.01208 0.0077 -0.0154 0.0112 0.0189
131 0.02398 0.01199 ©.0076 ©0.0153 [ o0.01I2 . 0.0188
132 0.02380 0.011g0 0.0076 0.0152 0.0IX1 o.o0187
133 0.02362 ©0.01181 0.0075 ©0.0150 ©.0110 0.0185
134 0.02344 0.01172 0.0075 0.0149 0.0110 0.0184
135 0.02327 o.01164 0.0074 0.0148 0.0109 ©.0183
136 0.02310 0.01153 0.0074 0.0147 0.0108 0.0182
xgg ©.02293 ©.01147 0.0073 0.0146 0.0108 ©.0181
1 0.02277 0.01138 0.0072 0.0145 é
130 0.02260 0.0I130 0.0072 - 0.0I44 U'ﬁ!@gﬂo

All dimensions are in inches.
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PHAN RANG - TIEU CHUAN MY, HE THONG 3 - BUGC
THAN KHAI MIN
GEAR TOOTH PARTS - AMERICAN STANDARD 20-DEGREE INVO-

LUTE FINE-PITCH SYSTEM - 3

Diametral| Circular Sé:gﬁi‘;? Standard | Working | Standard Whole
Pitch Pitch Thickness Addendum Depth | Dedendum Depth
P P [ 8 Ak b ht
140 0.02244 ©0.01122 0.0071 0.0143 0.0106 0.0177
141 ©0.02228 0.01114 ©.0071 0.0142 0.010% 0.0176
142 ©.02212 0.01106 0.0070 ©.0141 ©.0105 0.0178
143 0.02197 0.01008 0.0070 0.0140 0.0104 0.0174
144 0.02182 0.0109% 0.0069 0.0139 0.0103 ©.0I73
145 0.02167 0.0108, ©.0069 0,0138 0.0103 ©0.0172
146 ©.021532 ©.0107 ©0.0068 0.0137 ©.0102 0.01731
147 0,02137 0.01069 ©.0068 ©.0136 0.0102 0.0170
148 0.02123 ©.01061 ©.0068 ©.0135 o.010L 0.0169
149 0.02108 ©0.01054 0.0067 0.0134 0.0101 0.0168
150 0.02004 0.01047 0.0067 0.0133 0.0100 0.0167
151 0.02081 ©.01040 0.0066 0.0132 0.0099 0.0166
152 0.02067 ©.01033 0.0066 0.0132 0.0099 0.0168
183 0.02053 ©0.01027 0.0005 0.0131 0.0098 0.0164
154 ©.02040 0.01020 ©.0065 ©,0130 0.0098 0.0163
155 0.02027 0.01013 0.0065 0.0129 0.0097 0.0162
156 0.02014" ©.01007 ©.0064 0.0128 0.0097 o.016x
157 0.02001 0.01001 0.0064 0.0127 0.0096 0.0160
158 0.01988 ©0.00994 0.0063 0.0127 0.0096 0.0159
159 0.01976 0.00488 0.0063 0.0126 0.0095 0.0158
160 ©.01964 0.00982 0.0063 0.0125 0.0095 ©.0158
16x ©.01951 ©.00976 0.0062 0.0124 ©0.0095 0.0157
162 0.01939 0.00970 ©.0062 0.0123 ©0.0004 0.0156
163 0.01927 0.00964 ©.0061 0.0123 0.0004 ©0.0I55
164 0.01916 0.00958 0. 0061 0.0122 0.0003 0.0154
163 0.01904 0.00952 ©.0061 ©.013% ©.0093 0.0153
166 0.01893 0.00946 0.0060 0.0120 0.0002 0.0153
167 ©.01881 0.00041 0.0060 0.0120 0.0092 0.0152
168 0.01870 0.00035 0.0060 0.0K19 ©.0091 0.0151
169 0;01859 0.,00929 0.0059 o,0118 0,0001 0.0150
170 ©0.01848 0.00924 ©0.0059 0.0118 0.0001 0.0149
m ©.01837 ©.00919 0.0058 ©.0117 ©.0090 0.014
172 0.01827 0.00913 0.0058 0.0116 0.0090 0.014
173 0.01816 ©.00908 0.0058 o.0116 ©.0089 0.0I47
174 0.01806 0.00903 0.0057 0.0115 0,0089 0.0146
175 0.01795 ©.00898 0.0057 0.0114 ©.0089 0.0146
176 0.01785 0.00893 ©.0057 ©.0I14 0.0088 ©.0145
7 0.01775 ©.00887 0.0056 0.0113 0.0088 " 0.0I44
178 ©.01765 0.00882 0.0056 0.0I12 0.0087 ©.0144
179 ©.01755 0.00878 ©0.0056 0.0112 0,0087 ©0.0I43
180 0.01745 ©.00873 0.0056 0.0311 0.0087 ©0.0142
181 0.01736 0.00868 0.005% ©.01I0 ©.0086 0.0142
182 0.01726 ©.00863 0.0055 o.0110 0.0086 0.0141
183 0.01717 0.00858 ©.0055 0.0109 0.0086 0.0140
184 o.01707 0.00854 0.0054 0.0109 0.0085 0.0140
185 ©0.01698 0.00849 0.0054 0.0108 0.0085 ©.0139
186 o.01689 0.00845 0.0054 0.0108 0.0085 ©0.0138
187 o.o1680 ©.00840 0.0053 0.0107 0.0084 0.0138
188 0.01671 ©0.00836 ©.0053 0.0106 0.0084 ©.0137
189 0.01662 0.0083% ©.0053 0.0106 0.0083 0.0136
190 . 0.01653 0.00827 ©.0053 0.010§ ©.0083 0.0136
191 0.01645 0.00822 0.0052 0.010% 0.0083 ©0.013%
192 0.01636 0.00818 0.0052 0.0104 0.0082 0.0135
193 o.01628 0.00814 0.0052 0.0104 0.0082 0.0134
194 o.01610 0.00810 0.0052 o.0103 0.0082 0.0133
105 0.01611 0.00806 0.0051 0.0103 0.0082 0.0133
196 0.01603 ©.00801 0.0051 0.0102 0.0081 0.01332
197 0.01595 0.00797 0.00S1 o.0102 0.0081 0.0132
198 ©.01587 ©.00793 0.,0051 0.0101 0.0081 0.0I3)
199 0.01579 0.00789 ©.0050 ©.0101 0.0080 0.013%
200 ©.01571 0.0078% 00,0050 0.0100 0.0080 0.0130

ensions are in inches,

Rtps 7Tt
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TIEU CHUAN MY, HE THONG THAN KHAI
CHAN RANG 20 B0
AMERICAN STANDARD 2-DEGREE INVOLUTE STUB

TOOTH SYSTEM

Diametral| Circular Standard Standard Working Whole
Pitch | Pitch | [Sircular | {qdengum | Depthof Drdendum Depth of

P ? t [ he b he
BT 6.2832 3.1416 1.6000 3.2000 2.0000 '} 3.6000
B3 4.1888 2.0044 1.0667 2.1334 1.3333 2.4000
1 3.1416 1.5708 . 8000 1.6000 1.0000 1.8000
14 2.5133 1.2566 0.6400 1.2800 0.8000 I.4400
¢2] 2.0044 1.0472 0.5333 1.0666 0.6667 1.2000
34 1.7952 0.8976 0.4571 0.9142 0.5714 1.0285
2 1.5708 0.7854 0. 4000 0. 8000 0. 5000 ©.9000
24 1.3963 0.6981 0.3556 | o.y112 0.4444 o. 8000
236 1.2566 0.6283 0.3200 o.6400 0. 4000 0.7200
234 1.1424 0.5712 0.2909 0.5818 0.3636 0.6545
3 X.0472 0.5236 ©.2667 ©0.5334 0.3333 o.6000
34 0.8976 0.4488 0.2286 0.4572 0.2857 0.5143
4 ©0.7854 0.3927 0.2000 0.4000 0.2500 0.4500
5 0.6283 ‘0.3142 o.1600 ©0.3200 0.2000 0.3600
6 0.5236 | . 0.2618 0.1333 0.2666 0.1667 0. 3000
7 0.4488 ©0.2244 0.1143 0.2286 0.1428" 0.2571
8 0.3927 0.1963 0.1000 ©.2000 0.1250 0.2250
9 0.3491 0.1745 0.0889 0.1778 0.IIXI 0.2000
10 0.3142 0.1571 0.0800 o.1600 ©.1000 ©.1800
Ix 0.2856 0.1428 0.0727 0.1454 ©.0909 0.1636
12 0.2618 ©.1309 ©.0667 0.1334 0.0833 0.1500
13 0.2417 ©.1208 o.0615 ©0.1230 0.0769 0.1384
14 0.2244' | ©.1122 0.0571 0.1142 0.0714 0.1285
15 ©0.2094 | ;. 0.1047 0.0533 0.1066 0.0667 0.1200
16 0.1963. ] - 0.00982 0.0500 0.1000 o0.0625 0.1125
17 | ©.1848 ; 0.0924 0.0470 0.0940 0.0588 ©0.2058
18 -0.1745 | ,0.0873 | . 0.0444 0.0888 0.0556 0.1000
19 0.1653 © 0.0827 0.0421 0.0842 0.0526 ©0.0947
20 0.I571 | 0.0785 0.0400 o.0800 0. 0500 ©.0g00
22 - 0.1428 i 0.0714 0.0364 |- 0.0728 ©.0454 0.0818
24 0.1300 | 0.0654 0.0333 0.0666 0.0417 0.0750
26 0.1208 |} 0.0604 0.0308 0.0616 ©0.0384 0.0602
28 0.1122 i 0.056x 0.0286 ©.0572 ©.0357 0.0643
30 . 0.1047 ' 0.0524 0.0267 0.0534 0.0333 0.0600
32 0.0982 |1 0.0491 0.0250 | 0.0500 0.0312 0.0562
34 . 0.6924 : 0.0462 0.0236 . 0.0472 ©.0204 0.0530
36 0.0873 t ©.0436 0.0222 0.0444 ©.0278 0.0500
38 0.0827 |! 0.0413 0.0210 | ©0.0420 0.0263 ©0.0473
40 0.0785 | ©0.0393 0.0200 0.0400 0.0250 | 0.0450
: L Hpg'llfin lunho
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LYR
HE THONG CHAN RANG AN KHOP
GEAR TOOTH PARTS - FELLOWS STUB TOOTH SYSTEM

[ Diametral Circular Working
Pitch Thickness Addendum Depth Dedendum | Whole Depth
34 0.5236 0.2500 0.5000 0.3125 0.5625
4% ©,3927 0.2000 0.4000 ©,2500 0.4500
34 0.3142 0.1429 0.2858 0.1786 0.3215
8¢ 0.2618 0.1250 0.2500 0.1563 0.2813
7% 0.2244 o.1111 ©0.2222 0.1389 0.2500
340 0,1964 0.1000 ©.2000 0.1250 0.2250
21 0.1745 ©.0509 0.1818 0.1137 0.2046
1942 0.1I571 ©0.0833 0.1666 0.1042 0.1875
114y 0.1428 0.0714 0.1428 0.0893 0.1607
1344 0.1309 0.0714 0.1428 0.0893 o.1607
13{e 0.1208 0.0625 0.1250 0.0781 ©.1406
144g ©.1122 ©0.0556 0.1112 0.0694 ©.71250
1644 0.0982 0.0476 0.0952 0.0501 0.1068
1844 0.0873 0.0417 0.0834 0.0520 0.0937
204e 0.0785 6.0385 0.0770 0.0482 0.0866
2349 0.0714 0.0345 o.0690 0.0434 0.0779
2443 0.0655 0.0313 0.0626 0.0395 Q.0708
2845 0.0604 ©0.0286 ©0.0576 0.0363 0.0649
2847 0.0561 0.0270 ©0.0540 0.0344 0.0615
3040 0.0524 ©0.0250 0.0500 ©0.0320 c.0570
32342 0.0491 0.0238 o.0476 ©.0306 ©0.0544
3445 0.0462 0.0222 0.0444 ©.0287 ©.0500
384s ©0.0436 ©.0208 0.9410 0.0270 ©.0478
3940 0.0413 0.0200 0.0400 0.0260 0.0460
404 6.0393 0.0185 0.0370 0.0242 0.0427

Gear Tooth Parts — Nuttall Stub Tooth System
(Based on: addendum = o.250 X circular pitch; dedendum = o0.300 X circular pitch.)"

Diam- | Bguiv | o Worki Whol
en ircular Orxing ole
;t{?}l Circular | Thickness Addendum Depth Dedendum|  pepep

Pitch

14 6.2832 3.1416 1.5708 3.1416 1.8849 3.4557
34 4.1888 2.0044 1.0472 2.0044 1.2566 2.3038

1 3.1416 1.5708 0.7854 1.5708 ©.9424 X.7278
144 2.5133 1.2566 0.6283 1.2566 0.7539 1.3822
136 2.0044 1.0472 ©.5236 1.0472 0.6283 I.1519
134 1.7952 0.8976 0.4488 0.8976 0.5385 0.9873
2 1.5708 0.7854 0.3927 0.7854 0.4712 0.8639
214 1.3963 0.6981 0.3490 0.6981 ©.4188 0.7678
214 1.2566 0.6283 0.3141 0.6283 0.3769 ©.6910
234 1.1424 ©.5712 0.2856 0.5712 ©.3427 v.6283
3 1.0472 0.5236 0.2618 0.5236 6.3141 0.5759
3% 0.8976 0.4488 0.2244 0.4488 c.2692 0.4936
4 0.7854 0.3927 ©0.1963 ©.3927 0.2355 ©.4318
s 0.6283 0.3141 0.1570 0.3142 0.1884 ©.3454
6 0.5230 ©0.2618 0.1300 0.2618 0,1571 0.288¢
1 0.4488 0.2244 ©.I122 ©.2244 ©.1346 0.2468
8 0.3927 0.1963 0.0981 0.1963 G.1177 0.2158
9 0.3491 0.1745 0.0872 0.1745 0.1046 ©.1918
10 0.3142 0.1571 0.0785 ©.1571 ©.0942 o.1727
I 0.2856 0.1428 c.0714 0.1428 0.0857 0.1571
12 0.2618 ©.1309 0.0654 0.1309 0.0785 0.1439
I3 0.2417 0.1208 0.0604 0.1208 ©0.0725 0.,1329
14 0.2244 0.1122 0.0561 0.1122 ©.0673 0.1234
15 ©.2004 0.1047 0.0523 0.1047 ©.0627 o.1150
16 0.1963 0.0982 0.0491 06,0982 0.0589 0.1080
17 0.1848 0.0924 0.0462 ©.0924 00,0554 0. 1016
18 0.1745 0.0873 0.0436 0.0873 0.0523 ©.0959
19 0.1653 © 0.0827 0.0413 0.0827 ©.0495 ©.0g908
20 0.1571 0.0783 0.0392 0.0785 b.0470 0.0862
22 0.1428 o.0714 0.0357 0.0714 ©0.0423 0,0785
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CONG THUC DE TINH I\lLH THUGC BANH RANG TRU
THANG - 1

FORMULAS FOR DIMESIONS OF STANDARD SPUR GEARS-1

. Notntmn
¢ = Pressure Angle F = Face Width
a = Addendum ks = Working Depth of Tooth
b = Dedendum kg = Whole Depth of Tooth
¢ = Clearance N = Number of Teeth
C = Center Distance . If both geéar and pinion are referred to:
D = Pitch Diameter Ng@ = Number of Teeth in Gear
Dy = Base Circle Diameter Np = Number of Teeth in Pinion
Do = Outside Dizmeter $ = Circular Pitch
Dpgr = Root Diameter . P = Diametral Pitch
No Po Find Formula No. To Find Formula
General Formulas
1t | Base Circle 6a | Outside Diameter ;
Diameter Dy =D cos¢ (Full-depth Do=Y12
D Teeth) P
. . 3.1416D
za | Circular Pitch | p="=p 6b | Outside Diameter & +2)
6 (Full-depth Do="—— .
ab| Circular Pitch | 532422 Teeth) 3-14
78| Outside Diameter | . o
. No+Np (Amer. Stnd. | Do=2t18
o Lkt . Stnd. o
3a | Center Distance| C P Stub Teeth)
. (Wa+NP)t || 7b| Outside Diamet: .
Ci e GTRE G T i iameter i .
3b | Center Distance | C 6.2832 (Amer. Stnd. Do= g_N_—iﬁ)_g
6 _ Stub Teeth) 3.1416
. . o 3.141
D - -
48 | Diametral Pitch | P == 8 | Outside Diaineter | Do =D +20
. . N N
4b| Diametral Pitch P=5 ga | Pitch Diameter D=3
s5a Number of N"'P XD .
Teeth gb | Pitch Diameter - IZ; 2
sb | Number of N 3.1416D )
Teeth # 1o | Root Diameter* Dp=D—2b
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CONG THUC DF TINH KlCH THUGC BANH RANG TRU
THANG - 2

- FORMULAS FOR DIMENSIONS OF STANDARD SPUR GEARS - 2

No.| To Find Formula. No. To Fmd Formula
Formulas for 1414-degree Involute and Composite Full-Depth Teeth
and 20-degree Involute Fuil-Depth Teeth
113 | Addendum @ =1.000 +P 14a | Total Depth* he=2.157 +P
11h | Addendum 6=0.3183 X 14b | Total Depth* ki =0.6866 Xp
12a } Clearance ¢=0.157 +P 14¢ | Total Depth* he ma 4-b
12b | Clearance ¢ =0.050 Xp 15a | Working Depth| A =2.000 +P
13a | Dedendum*| b=1.157+P 15b | Working Depth | ks =0.6366 X2
-13b | Dedendum*{ & =0.3683 X2
Formulas for 20-degree Involute Fine-Pitch Teeth .
162 | Addendum | ¢ =1.000+P 108 | Total Depth* | k¢ _2.;00 4o.002
16b | Addendum | @ =0.3183 X2
0.200 19b | Total Depth* | k¢ =(0.7003 Xp)
17a | Clearance ¢ =——>40.002 +0.002
‘ 1gc | Total Depth* | & =a+b
17b | Clearance ¢ =(0.0637 Xp) 9 ° i P s=c+
+o.002 20a | Working Depth | A -%
1.200
8 | b .
18a | Dedendum*| P *o.coz 20b | Working Depth | g =0.6366 Xp
18b | Dedendum* | b =(0.3820 X2)
+0.002
Formulas for 20-degree Involute Stub Teeth
21a | Addendum 6 =0.800 +P 24a | Total Depth* b =1.800 +P
21b | Addendum 8 =0.2546 Xp || 24b | Total Depth* by =0.5729 Xp |
22a | Clearance ¢ =0.200 +P 24¢ | Total Depth* 'lxg -é +5. s
22b | Clearance ¢=0.0637 X¢ [l 25a | Working Depth| h =1.600+P
23a | Dedendum#*|" B =1.000 +P 25b | Working Depth | ht =0.5092 X
23b | Dedendum* b =0.3183 XP ‘
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BANG 1 : CONG THUC TINH PUOGNG KINH NGOAI VA
PUONG KINH CHAN RANG TRU THANG

Notation
D = Pitch Diameter ¢ = Sfandard Addendum
Do = Outside Diameter b. = Standard Dedendum
Dr = Root Diameter b; = Dedendum for Shaping
P = Diametral Pitch by, = Dedendum for Pre-shaving

143~ AND 20-DEGREE INVOLUTE FULL-DEPTH TEETH (19P and coarser)

¢ DoaD-.{-za =¥+(:XI—§)

Dr=D—12b = -’! - (2 X ﬂ) (Hobbed)®

, DR=D—2b.==—-—( ax i (Shaped)
DR =D — 2y, = -—I; - (2 X —P— (Pre-shaved)t
Dp= D — 2b,, = % - (n X %) (Pre-shaved)?

20-DEGREE INVOLUTE FINE-PITCH FULL-DEPTH TEETH (2P and finer)

$ Do=D-+42a =Jl+(2x%)

Dr=D-—-20 = % + o ooz) (Hobhied or Shaped)

Dp = D — 2bp, = -—I; - ( + o.ooa) (Pre-shaved)®

20-DEGREE INVOLUTE STUB TEETH
N 0.8
Do = D+2a=?+(zx—P—)

Dr=D-m=_ (3 x 1“5) (Hobbed)

P
- D= D — 2bp, = % _ (2 X l—i,s—s (Pre-shaved)t
20 DEGREE INVOLUTE FELLOWS STUB TEETH
Do =D+2a = ivl;-}- (2 X 7,‘—,) P is the numerator
N 125 foator in the Felows
Dp=b-2 =5~ (2 X5 ) (Shaped) stub tooth desig-
Dp = D — 2bp, = I—VI; - (2 x L 35) Pre-shaved)! nation-

* For 14}4-degree involute full-depth teeth of 20 djametral pxtch and finer, some com-
panies use hobs that produce a dedendum of (1.200 + P) + o

& Using pre-shaved dedendum of 1. 35 + P recommended by thhlgan Tool Co.

An approximate roi tionship of 1.35 + P for the dedenda of pre-shaved gears is recom-
mended by National Br--ach & Machine Co. for spur gears. Specific dedendum values
based upon clearan wes recommended by this company for different diametral pitches and
dxﬁerent types of teeth will be found in Tables 3, 4, and 6.

sm%pr&shaved dedendum of 1.45 + P, which provides the additional depth for pre-
shavmg y shaping, recommended by The Fellows Gear Shaper Co. for gears of § to 1
diametral pitch having 13 to 30 teeth with 14}4-degrees pressure angle or 13 to 20 teeth wit
20-degree pressure angle. For 14}4-degree gears with over 30 teeth and for 20-degree gears
with over 20 teeth, this company recommends a special protuberance-type cutter for
pre-shaving.

2 Using pre-shaved dedendum of (1.35 + P) +4 0.002 indicated in ASA B6.7-1956,

4 Fore sed pinions having 17 or fewer teeih, see pages 686-69a.
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BANG 2 : PUONG KINH BUGC CHO BANH RANG

BUGC KiINH .
Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

No Diametral Pitch
of 25 | 3 | 35] 4 Jas]| s | 61 7] 8] 9
Teeth " - -
Pitch Diameter
10 4.0000} 3.3333| 2.8571] 2.5000] 2.2222| 2.0000| 1.6667| 1.4286} X.2500( I.ITIX
I 4.4000{ 3.6667| 3.1429] 2.7500] 2.4444) 2.2000| 1.8333| 1.5714] 1.3750| 1.2222
12 4.8000| 4.0000] 3.4286( 3.0000{ 2.6667| 2.4000| 2.0000| 1.7143} I.5000| 1.3333
13 5.2000} 4.3333] 3.7Y43] 3.2500] 2.8889g| 2.6000| 2.1667] 1.8571| 1.6250] I.4444
14 5.6000[ 4.6667] 4.0000| 3.5000| 3.1111| 2.8000} 2.3333} 2.0000] 1.7500} 1.5556
15 6.0000] 5.0000f 4.2857] 3.7500| 3.3333( 3.0000| 2.5000] 2.1429| 1.8750( 1.6667
16 6.4000f 5.3333| 4.5714] 4.0000] 3.5556] 3.2000| 2.6667) 2.2857) 2.0000| 1.7778
17 6.8o00| 5.6067] 4.8571| 4.2500{ 3.7778| 3.4000] 2.8333! 2.4286] 2.1250] 1.8889
18 7.2000] 6.0000] 5.1429] 4.5000] 4.0000| 3.6000| 3.0000| 2.5714| 2.2500{ 2.0000
19 7.6000{ 6.3333| 5.4286| 4.7500| 4.2222{ 3.8000| 3.1667} 2.9143] 2.3750} 2.111x
20 8.0000| 6.6667] 5.7143] 5.0000] 4.4444| 4.0000| 3.3333| 2.8571| 2.5000]| 2.2222
2t 8. 4000 7.0000{ 6.0000{ 5.2500| 4.6667] 4.2000] 3.5000| 3.0000) 2.6250] 2.3333
22 8.8000] 7.3333| 6.2857] 5.5000] 4.8889] 4.4000| 3.6667] 3.1420| 2.7500| 2.4444
23 9.2000| 7.6667{ 6.5714] 5.7500] 5.1111} 4.6000] 3.8333] 3.2857] 2.8750| 2.5556
24 9.6000] 8.0000] 6.8571] 6.0000| 5.3333] 4.8000| 4.0000| 3.4286| 3.0000| 2.6667
25 10,0000} 8.33331 7.1429} 6.2500] 5.5556/ 5.0000| 4.1667| 3.5714] 3.1250] 2.7778
26 10.4000) 8.6667] 7.4286] 6.5000| 5.7778 5.2000| 4.3333| 3.7143] 3.2500] 2.8389
27 10,8000] 9.0000] 7.7143| 6.7500] 6.0000| §.4000| 4.5000| 3.8571] 3.3750] 3.0000
28 I1.2000({ 9.3333( 8.0000| 7.0000{ 6.2222 s.gooo 4.6667] 4.0000| 3.5000] 3.11IT
29 11.6000] 9.60607( 8.2857( 7.2500| 6.4444] 5.8000| 4.8333| 4.1429{ 3.6250| 3.2222
30 12.0000{10.0000} 8.5714) 7.5000) 6.6667] 6.0000] 5.0000| 4.2857] 3.7500] 3.3333
ar 12, 4000[10.3333] 8.8571] 7.7500{ 6.8889| 6.2000{ 5.1667| 4.4286| 3.8750| 3.4444
32 12.8000)10.6667] 9.1429] 8.0000] 7.1111| 6.4000{ 5.3333| 4.5714] 4.0000] 3.5556
33 [13.2000{11.0000| 9.4286( 8.2500] 7.3333| 6.6000| 5.5000} 4.7143] 4.1250] 3.6667
34 13.6000)11.3333] 9.7143] 8.5000| 7.5556| 6.800a] §5.6667| 4.8571| 4.2500| 3.7778
35 14.0000{11.6667(10.0000} 8.7500 7.7778] 7.0000] 5.8333] 5.0000] 4.3750] 3.8889
36 14,4000{12.0000[10.2857| 9.0000| 8.0000| 7.2000[ 6.0000{ 5.1429| 4.5000| 4.0000
37 14.8000112.3333}10.5714] 9.2500] 8.2222} 7.4000} 6.1667] 5.2857| 4.6250] 4.111I
38 15.2000[12.6667{30.8571| 9.5000] 8.4444 7.gooo 6.33331 5.4286} 4.7500| 4.2222
39 15.6000{13.0000[11.1429] 9.7500| 8.6667| 7.8000| 6.5000{ 5.5714| 4.8750] 4.3333
40 16.0000}13.3333|11.4286[10.0000| 8.8889] 8.0000| 6.6667) 5.7143] 5.0000] 4.44.
41 16, 4000]13.6667}11.7143[10.2500] 9.1111; 8.2000| 6.8333] 5.8571] S.1250{ 4.555
42 16.8000(14.0000{12.0000{10. 5000 9.3333] 8.&?‘; 7.0000| 6.0000| §.2500| 4.6667
43 17.2000|14.3333)12.2857[10. 7500 9.5556{ 8. 7.1667) 6.1429| 5.3750{ 4.7778
44 17.6000114.6667]12. 5714]11.0000| 9.7778] 8.8000] 7.3333( 6.2857| 5. 4.8889
45 18.0000/15.0000[12.8571]11. 2500{10.0000| 9.0000| 7.5000{ 6.4286} 5.6250} S.0000
46 18. 4000]15.3333]13. 1429|11. 5000|10.2222| 9,2000] 7.6667] 6.5714| 5.7500] §.1111
47 18, 8000{15.6667|13.4286{11.7500(10.4444] 9.4000] 7.8333} 6.7143| 5.8750| 5.2222
48 19.2000{16. 0000[13. 7143{12.0000|10.6667| 9.6000| 8.0000{ 6.8571| 6.0000] 5.3333
49 19.6000|16. 33331140000} 12, 2500|10.8889) 9.8000| 8.1667] 7.0000| 6.1250] 5.4444
50 20.0000{16.6667]14. 2857{12. 5000{11.1111{10. 0000 8.3333| 7.1429| 6.2500| 5.5556
51 20. 4000]17.0000|14.5714]12.7500|11. 3333|10. 2000} 8.5000] 7.2857| 6.3750] §5.6667
52 20.8000(17.3333[14.8571{13.0000|11.5556{10. 4000| 8.6667] 7.42861 6. 5.7118
53 21.2000|17.6667(15.1429]13. 2500{11.7778[10. 6000 8.8333| 7.5714] 6.6250| 5.8489
54 21.6000]18.0000{15. 4286]13 . 5000}12.0000{ 10, Bo00] §.0000] 7.7143} 6.7500] 6.0000
35 22.0000[18. 3333]15.7143|13. 7500|12.2222{11 .0000| 9.1667} 7.8571| 6.8750| 6.111T
56 22, 4000]{18.6667}16 .0000| 14.0000)12. 4444} 11 . 2000| 9.3333| 8.0000] 7.0000] 6.2222
57 |22.8000|19.0000(16. 2857|14. 2500[12.6667(11. 4000| 9.5000{ 8.1429{ 7.1250{ 6.3333
58 23.2000119.3333|16. 5714|14. 5000{12.888g|11.6000] 9.6667] 8.2857{ 7.2500| 6.4444
59 23. 6000{19.6667|16.8571{14.7500{13. x111}11.8000| 9.8333] 8.4286} 7.3750] '6.5556
60 24.0000]20.0000|17. 1420{15.0000}13. 3333|12.0000{10, 0000 8.5714| 7.5000{ 6.6667
61 24. 400020, 3333{17 . 4286{15. 2500 13. 5556] 12. 2000] 10, 1667} 8.7143{ 7.6250| 6.7778
62 24.8000(20.6667(17.7143]15. 5000(13. 7778|12. g000|10.3333( 8.8571{ 7.7500( 6.8889
63 25 . 2000} 21 00001 18 . €000} 15. 7500{14. 000012, 6000| 10. 5000| 9.0000| 7.8750( 7.0000
64 2§.6000(21.3333|18. 2857(16. 0000{14. 2222|12. Booo{10. 6667{ 9.1429] 8.0000| 7.1111
65 20.0000}21.6667|18. 5714{16.2500|14. 4444|13. 0000 10.8333| 9.2857) 8.1250 7.2222
66 26. 4000|22.0000{18 . 8571(16. 5000{14.6667{13. 2000\ 11.0000] 9.4286] 8.2500| 7.3333
67 26. 8000 22. 333319, 142916 7500}14.8889|13. 4000|11.1667] 9.5714| 8.3750] 7.4444
68 27.2000}22.6667|19. 4286}17.0000]15. 1111}13.6000{11.3333} 9.7143| 8.5000] 7.5556
69 27.6000}23.0000119. 7143|17.2500]15. 3333|13. Boool 11, 5000 9.8571{ 8.6250{ 7.6667
70 28,0000]23. 3333]20.0000]17. 5000|15. 5556 14. 0000{11.6667(10.0000] 8.7500{ 7.7778

Outside diameter of a standard full-depth gear equals the pitch diameter for a gear of
the same diametral pitch but with 2 more teeth.
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Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

Diametral Pitch

No. .
of T sJas] aJasT s JTe6f]s]8] o
Teeth " " .
Pitch Diameter
‘91 |28, }23.6667]20.2857}17.7500]15. 7778{14.2000{11.8333|10.1429] 8.8750} 7.8889
72 |28 24.0000}20. 5714} 18.0000|16.0000]14. 4000}12,0000|10.2857] 9.0000| 8.0000
73 |29 24.3333|20.8571|18. 2500{16.2222|14.6000[|12.2667(10.4286] 9.1250] 8.111I
‘74 129 24.6667|21.1429|18. 5000{16. 4444}14.8000{12.3333|10.5714] 9.2500] 8.2222
75 {30, 25.0000/21 4286187500116, 666715 .0000]12. 5000{¥0, 7143} 9.3750] 8.3333
76 |30. 25. 3333}2X. 7143{19. 0000|16. 8889[15. 2000(12.6667[10 8571 9.5000] 8.4444
9

25.66671a2.0000{19. 2500{17. 1111{15. 4000{12.8333{11.00C0
26:0000{22.2857{19. 5000|17.3333|15.6000{13.0000{1¥ . 1420] 9.7500| B.6667
26.3333(22.5714{19. 7500{17. 5556{15.8c00(13.1667{11.2857] 9.8750] 8.7778
26.6667{22. 8571{20.0000]17. 7778]{16.0000}13. 3333]11. 4286/10.0000] 8.8889
27.0000]23. 142920, 2500{18: 000016, 2000{13. 5000|11.§714{10. 1250| 9.0000
27.3333{23. 4286 20. 5000]{18.2222]16. 4000]13.6667|11.7143|10. 2500} 9.g111 |
27.0607}23.7143|20.7500{18. 4444|16.6000|13.8333|11.8571{10.3750{ 9.2222
28.0000{24 ., 0000|21 . 0000} 18. 6667| 16 . 8000 14 . 0000} 12, vO0O|10. 5000 | 9.3333
28.3333]24.2857{21. 2500} 18. 8889} 17.0000| 14.1667{12,1420{10.6250| 9.4444
28.6667|24. 5714{21. 5000|109, 1111]17.2000{14.3333]12. 2857]10. 7500} 9.5550
29.0000(24.8571|21.7500{19.3333]17. 4000]14. 5000]12. 4286]|10.8750| 9.6667
20.3333}25. 1429}22.0000{19. 5556{17 . 6000| 14.6667(12. 5714{11.0000| 9.7778
29.6667|25. 4286|22.2500[19.7778|17. Booo|14.8333|12. 7143{11 .1250| 0.8389
30.0000)25. 7143} 22. 5000}20. 0000{18.0000|15. 000012, 8571{11. 2500} 10. 0000
30.3333]26. 0000 22.7500{20. 2222 18.2000}15. 1667{13.0000{1I.3750| 10. 111X
30.6667]26 . 2857]23.0000{20. 4444|18. 4000 15. 3333|13. 1429{11. 5000 10,2222
31.0000|26. 5714|23.2500{20.6667|18. 6000|15. 50001 13. 2857/ 1% . 6250 10. 3333
4444
5556

%%‘353%?3%"5%?%‘5‘5%35%%33%’%‘%3%5@%55%’5%52%@%%353533%’5%335‘533%%’%

31.3333}26.8571|23.5000}20.8889|18, Boooj1s.6667}13.4286)11.7500]|10.
31.6667(27.1429|23.7500]21. 1111}19.0000|15.8333|13. 5714{11.8750| 10.
32.0000127. 4286(24.0000{21. 3333(19. 2000{16.0000{13, 7143{12.0000{10.6667
32.3333)27. 7143124, 2500]21. 5556|19. 4000{16.1667{13.8571|12.1250{10.7778
32.6667128. 0000]24. 5000|21. 7778|19. 6000116 3333|14. 0000} 12. 2500 | 10. 8880
28.2857}24. 7500(22. 0000|19. Booo{16.5000{14. 1429} 12. 3750} 11.0000
28.571425; 0oo0f22.2222[20.0000|16.6667[14. 2857|12. 5000{ 111311
288571125, 2500/22. 4444{20.2000{16. 8333]14. 4286{12. 6250 11.2222
zg.uzg 25 5000]22.6667|20. 4000]17. 0000l 14. 5714]12. 7500 11.3333
20.6000;17.1667|14.7143}12.8750|11.4444

33. 0000

33.3333

33.6667

34.0000
103 34.3333129. 4286125. 7500|22. 8889
104 34.6667]20. 7143126000023 1111 (20. 17.3333|14.8571|13: 0000| 11.5556
lgg 35. 0000{ 30. 0000] 26 2500]23. 333321 . 0000]17. 5000} 15, 0000l 13. 1250] 11.6667
X 35. 3333]30. 2857]26. 5000{23. 5556/21. 2000{17.6667}15. 1429]13. 2500{ 11.7778
107 . 35.6667130. 5714}26 . 7500}23. 7778|21. 4000|17. 8333| 15. 2857[13.3750| 11.888g
I08 136. 0000| 30, 8571)27.0000]24 . 0000]21 . 6000]18 . 0000 15. 4286}13. S000| 12. 0000
109 36. 3333131.1429|27. 2500{24. 2222{21 . 8000| 18, 1667(15. 5714} 3. 6250 12. 1111
110 36.6067|31.4286[27. 5000(24. 4444|22. 0000{18. 3333|£5. 7143{13. 7500| 12. 2222
Iz 37.0000{31. 7143}27.7500)24.6667)22.2000|18. 5000{15.8571|13.875¢]12.3333
112 37.3333}32.0000}28. 0000} 24 . 8880{ 22. 4000{18.6667|16.0000| 14.0000]|12. 4444
113 37.6607]32. 2857]28. 2500 25. 1111|22. 6000 18. 8333} 16. 142014, 1250 | 12. §550
114 38.0000(32. 571428, 5000]25. 3333!22. 8000]19.0000|16. 2857114. 2500} 126667
11§ 38.3333|32.8571|28. 7500}25. 55560123, 0000{ 19. 1667|16. 4286]14 . 3750|12.7778
116 S 38.66607)33.1429{29 . 0ooo}25. 7778|23. 2000{19. 3333/ 16. 5714{14. 5000 12. 8889
I17 39:0000]33. 4286]29. 2500[26 . 000023 . 4000{19. 5000({16.7143|X4. 6250 13.0000
118 39.3333133. 7143|29. 5000{26. 2222{23. 6000 19.6667{16.8571{14. 7500 | 13. 1111
119 36.6667|34.0000|29.7500}26. 4444123 . 8000|19. 8333]|17. 0000} 14.8750| 13. 2222
120 ° 40.0000§34. 2857130 0000]26. 6667{24 . 0000{20.0000{17.1429{15. 0000 | 13. 3333
1at 40.3333!34. 5714 30. 2500 26. 8889|24. 2000{20. 1667]17.2857|15.1350{ 13.4444
122 . 34.8571130. 5000{27. 1111(24. 4000{20. 3333{17. 4286(15.2500{13. 5556 ’

35.1429130.7500(27. 3333} 24. 6000|20. 5000 17. 5714/ 18. 3750{13. 6667
35. 4286]31.0000{27. 5556]24 . Boooj20.6667]17.7143{15. 5000 13.7778
35,7143} 31 2500{27. 7778(25. 000020, 8333{17.8571]15. 6250] 13. 8889
36.0000{31 . 5000|28. 0000| 25 . 2000{21 . 0000]I8. C000]15. 7500| 14.0000
42.3333{30. 2857{31. 7500(28. 2222{25. 4000| 21 . 1667{18. 1429(15. 8750 14. 1111
|42.666736. 5714]32. 0000]28. 4444|25. 60co}21 . 3333{18. 2857|16. 0000 14. 2222
43.0000}36.8571|32. 2500 28.6667|25. 8000|21 . 5000|18. 4286]16. 1250| 14. 3333
43.333337. 14291 32. 5000{28. 8889} 26. 000021 . 6667(18. 5714|16. 2500 14. 4444
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BUGC KINH
Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

No. . Diametral Pitch
of 10 I 12 14 16 18 20 22 24 28

R B T BT N T N R R R

Pitch Diameter

I0 1.0000] 0.9091{ 0.8333]0.7143]0.6250]0. §556]0. 5000{0. 4545[0.4167}0.3571| 0.3125
1 I.1000| I.0000| 0.916710.7857}0.6875]0.6111)0.§500]0. 5000{0. 458310.3929| 0.3438
12 1.3000| 1.0909} 1.000010.8571}0.7500]0.6667]0.6000]0. 5455[0. S000]0.4288} 0.3750
13 1.3000| 1.1818| 1.0833]0.9286)0.8125)0.7222]0.65000.59009({0. 5417]0.4643} ©. 4062
14 1.4000] I.2727] 1.1667}1.0000]0.8750}0.7778]0. 7000}0.6364{0. 583310.5000! 0.4378
1 1.5000| 1.3636] 1.2500{1.0714}0.9375]0.8333]0.7500(0.6818{0.6250{0.5357] 0.46%8
b 1.6000] 1.4545| I.3333(1.1429]|1.0000]0, 0.8000|0. 7273{0.6667]0.5714] ©0.5000
17 1.7000] 1.5455] I.4167{1.2143]1.0625{0.9444]0.8500]0.7727(0.7083l0.6071] 0.5312
18 1.8000] 1.6364{ I.5000{1.2857]I.¥250]1.0000]0.9000]0.8182/0.7500l0.6429] 0.562§
19 1.9000] 1.7273{ 1.5833|1.3571)1.1875j1.0556]0.9500]0.8636l0.791710.6786] 0.5038
20 2.0000{ 1.8182f I.6667i1.4286}1.2500]1.111|1.0000}0.90y1]0.8333l0.7143] 0.6250
21 2.1000( 1.909I{ I.7500i1.5000}1.3125]I.1667|1.0500l0.0545!0.8750!0.7500{ ©.6562
22 2.2000{ 2.0000{ I.8333ir.S5714)1.3750]1.2222|1.I000!l1.0000}0.916710.7857] 0.687%
23 2.3000{ 2.0909] 1.9167)1.6329{1.4375]1.2778(1.1500|1.0455]|0.9583{0.8214} 0.7188
24 2.4000( 2.1818] 2.0000|1.7143]1.5000]1.3333{1.2000|1.0909{1.000010.8571} 0.7500
a5 2.5000| 2.2727] 2.0833{1.7857|1.5625]1.3880|1.2500|1.1364]1.0417/0.8929] ©.7812
26 2.6000] 2.3636] 2.1667|1.8571|1.6250|1.4444)1.3000|1.1818]1.0833]0.9286} ©.812§
27 2.7000] 2.4545| 2.2500(1.9286]x.6875{1.5000|F.3500|1.2273(1.125010.0643] ©0.8438
28 2.8o00f 2.5455| 2.3333{2.0000]1.7500|1.5556]1.4000(1.2727|1.1667|1.0000] 0.8750
29 2.g000{ 2.6364{ 2.4167(2.0714)1.8125|1.6111|1.4500]1.3182{1.2083}r.0357{ 0.9062
30 3.0000] 2.7273} 2.5000{2.1429{I.8750]1.6667{1.5000|1.3636!1 2500{1.0714| 0.0375
3r 3.1000] 2.8182( 2.5833)2.2143|1.9375[1.7222|1.5500{1. 40011 .2917]1.1071] 0.0688
32 3.2000{ 2.g09r{ 2.6667}2.2857|2.00001.7778|1.6000|1.4545{1.3333{x.1429] 1.0000
33 3.30001 3.0000] 2.7500{2.3571{2.0625|1.8333!1.6500(1.5000l1.375011.1786] 1.0312
34 3.4000{ 3.0909) 2.8333]2.4286]2.1250|1.8880/1.7000{1.5455/1.416711.2143] 1.0625
3s 3.5000{ 3.1818] 2.9167)2. 5000]2.1875|1.9444]1.7500(1 . 5000}1 .4583]{1.2500] I1.0938
36 3.6000| 3.2727{ 3.0000]2.5714]2.2500|2.0000[1.8000!1.6364]1.5000{1.2857] 1.1250
37 3.7000{ 3.3630) 3.0833)2.6420{2.3125f2.0556]1.8500(1.6818!x.5419{1.3214| 1.1562
38 3.8000{ 3.4545| 3.1667)2.7143]2.3750)2. 1111|1.9000]r. 72731 . 5833{r.3571] 1.1895
39 3.9000( 3.5455{ 3.2500}2.7857)2.4375]2.1667|1.9500(1.7727|1.6250{1.3929] I.2188
40 4.0000} 3.6364} 3.3333]2 < 1.2.5000{2.2222|2.0000(1.8182|1.666711.4286] 1.2500
41 4.1000] 3.7273| 3.4167]2.9256)2. 5625|2.2778]2.0500|1.8636]1.7083|1.4643] 1.2812
42 4.2000] 3.8182{ 3.5000|3.0000]2.6250]{2. 2.1000|1. 9001 .750011.5000] 1.312§
43 4.3000{ 3.9091} 3.5833]3. 0714)2.6875]2.3889|2. 1500(1.9545{1.7917}1.5357} 1.3438
44 4.4000{ 4.0000} 3.6667|3.1429|2.7500|2.4444|2.2000{2.0000|1.8333|1.5714] 1.3750
435 4.5000]{ 4.0909! 3.7500|3.2143)2.8125]2. 5000|2.2500{2.0455{1 .8750{1.6071] 1.4062
46 4.0000f 4.1818] 3.8333)3.2857)2.8750[2.§556]2.3000(2.000041.9167{1.6429 1.4&
47 4.7000] 4.2727| 3.9167)3.3571]2.0375/2.6111]2. 3500{2. 1374{1 . 0583]1.6786] 1.4
48 4.8000{ 4.3636] 4.0000]3.4286]3.0000|2.6667|2. 4000{2: 1€18{2.300c{1. 7143} I.5000
49 4.9000{ 4.4545] 4.0833]3.5000|3.0625]2.7222|2. 4500]2.2:73{2.0417]1. 7500) 1.5312
50 §.0000( 4.5455! 4.1667]3.5714)3.1350]2.7778|2. 5000{2.2727{2.0833}1.7857] 1.5625
51 5.1000{ 4.6364} 4.2500)3.64293. 1875|2.8333{2.5500{2. 31222 . 1250{1.8214} 1.5038
52 5.2000{ 4.7273] 4.333313.714313.2500|2.8889]2.6000}2.3636}~.1667]1.8571} 1.6250
53 5.3000] 4.8182] 4.4167]3.7857!3. 3125|2.9444(2.6500(2. 4091}2.2083]1.8929; r.6562
54 5.4000| 4.9091] 4.5000]3.857113.3750]3.0000(2.7000{2.4545{2.2500{1.9286] 1.6875
55 §.5000} 5.0000}" 4.583313. 9286/3. 4375]3.0556|2. 7500]2. 5000{2.2957]1. 0643} 1.7188
56 §.6000| 5.09001 4.6667]4.0000{3.5000]3. 1111]2. Booolz.5455(2.3333]2.00c0] 1.7500
57 | 5.7000! 5.1818) 4.750014.0714]3. 5625|3.1667|2. 85002590912 3750}2.0357} I.7812
58 5.8000| 5.2727| 4.8333)4.%429]3.6250|3.2222|2.9000|2.6364}2.4167{2.0714] 1.8125
59 | 5.9000] 5.3636) 4.016714.2143(3.6875]3.2778|2.9500(2.68182.4583)2. 1071 1.8438
6o 6.0000| 5.4545] 5.0000(4.2857(3. 7500]3. 3.0000(2.7273)2.5000]2. 1429 1.8750
61 6.1000| §.5455| 5.083314.3571(3.8125/3.388g]3.0500l2.7727|2. 5417]2.1786) 1.0062
62 6.2000! 5.6364] 5.1667]4.4286|3.875013.4444]3. 1000|2.8182|2. §833{2. 2143} 1.0375
63 6.3000{ §.9273{ 5.2500]4.5000]3.9375|3. 5000|3. 1500{2.8636{2.6250]2. 2500} 1.
64 6.4000{ 5.8182] 5.3333{4.5714/4.0000|3.5556/3.2000{2.9001{2.6667]2.2857] 2.0000
65 6.50001 §.9001} §.4167)4.6420)4.0625(3.6111]3.250012.0545(2. 7083}2.3214] 2.0312
66 6.6000] 6.0000) 5.5000|4.7143]4.1250]3.6667]3. 3000!3.0000|2.750012.3571| 2.062s
67 6.7000| 6.0909] 5.5333)4.7857|4.1875(3.7222(3. 3500]3.0455{2.79172.3929| 2.0938
68 6.8000{ 6.1818| 5.6667]4.8571]4.2500|3.777813. 4000|3.0900{2.8333]2. 4286] 2.1250
69 6.9000| 6.2727) 5.7500{4.9236(4.3125(3.8333|3.45003.1364}2.8750]2. 4643] 2.1562
7 7.0000} 6.3636] 5 8333]$.0000[4.3750]3.8889{3.500013.1818{2.9167)2.5000| 2.1875

Outside diameter of a standard full-depth gear equals the pitch diameter for a gear of the
same diametral pitch but with 2 more teeth. .
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Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

Diametral Pitch

No. ———

'i_ofh.xolnllz]uLxGJxSI:o]zzluIle3:
o<t Pitch Diameter

B2 7.1000]:6.4545). 5.9167|5.071414. 4375|3-9444(3. 5500(3.227312.9583|2. 5357 | 2.2188

. 7.2000} 6.5455| 6.0000!5.1429|4: 5000{4.0000(3.6000{3.2727(3.0000(2.5714] 2.250Q

- %3 7.3000| 6.6364 6.0833(5.2143{4.5625[4.0556!3.6500{3.3182|3.0417}2.6071| 2.2812

74 . | 7.4000; 6.7273] 6.1667]5.2857]4.6250]4.1111)3.7000{3.3636|3.0833{2.6429| 2.3125

- 75 | 7:5000]6.8182| 6.2500|5.3571]4.6875)4.1667{3.7500|3. 4091{3.1250[2.6786| 2.3438

.76 .| 7.6000| 6.9091 6,333;5 5.4286|4-7500]4.2222{3. 8000!3. 4545]3.1667|2.7143] 2.3750

77 ). 7.7000} 7.0000]- 6. 416 (5. 5000(4.8125(4.2778]3 "8500/3. §000(3. 2083 2. 7500 2.4062

78 1 7.8000] 7.0009] 6.5000{5.571414.8750{4.3333|3.9000{3. 54553.2500|2.7857] 2.4375

79 .} 7.90001 7.1818):6.5833]5.6420]|4.9375]4.3889/3.9500{3. 5909{3.2917{2.8214| 2.4688

.80, ].8.0000|.7.2727) 6.6607(5.7143|5.0000(4.4444]4.0000(3.636413.3333(2.8571| 2.5000

8t | 8.1000| 7.3636] 6.7500!5,7857]5.0625(4.5000(4.0500|3.6818|3.3750{2.8029! 2.5312

82. 8.2000].7.4545) 6.8333 5.857115. 125014, 5556]4. 1000} 3. 7273 3.4167]2.9286/ 2.5025

o83 8.3000] 7.5455] 6.9567/5.9286(5.1875/4.611114.1500(3.7727]3.4583(2.9643) 3.5938

84 1 8.4000] 7.6364] 7.0000]6.0000|5.2300|4.66674.2000]3. 81823. 50003.0000] 2.6250

gg ~8.gggg 7.9273} .7.0823[6.07145. 3125{4.7222{4.2500{3.8636]3. 5417{3. 0357] 3.6562

. 8.6¢ 7.8182| 7,166716.142015.3750]4.7778{4.3000(3.9091|3. 5833(3.0714| 3.6875

87 8.70001 7.9001) 7.2500§6.2143]5. 4375/4.8333/4.3500{3.9845{3.6250(3. 1071} 2.7188

88 8§.8o00] 8.0000] 7.3333|6.285715. 5000|4.8889(4.4000(4. 00003, 6667(3. 1429| 2.7500

89 8,90001 8.0009| 7.4167|6.3571|5.5625(4.9444]4.450014.045513.7083|3.1786) 2.7812

.90 . f.9.0000f 8.1818} 7.5000{6.4286(5.6250{5.00064.5000/4.0909)3. 7500{3.2143] 2.8125

9 9.1000{ 8.2727| 7.5833|6.5000(5.6875(5.0556|4.550004.1364]3.7917}3.2500| 2.8438

92 9.2000) 8.3636). 7.6667(6.5714|5.7500]5.111114.6000(4. 1818)3.8333|3.2857| 2.8750

|7 -93, 1 9.3000] 8.4545|. 7.7500[6.6429]5.B125{5.1667(4.6500{4.2273(3.8750{3. 3214| 2.9063

.04 9. 4000 8.54323 7.8333{6.7143{5.8750(5.2232|4. 7000|4. 2727|3.9167(3. 3571} 2.9375

gg :[-9-5000] 8.6364} 7.916716.7857!5. 0375/5. 2778]4.7500]4. 3182|3.9583|3. 3029| 2.9688

N, 9.6000]- 8.7273| .8.0000|6.85716.0000]5. 33334 Boool 4. 3636]4 . 0000|3. 4286} 3.0000

97 9.7000] 8.8183] 8.0833]6.9286|6,0625(5. 3880{4.8500|4. 409114.0417|3.4643| 3.0312

98 . 1 9.8000] 8.9001] 8.1667(7.0000{6.1250(5.4444{4.9000(4.4545{4.0833]3. 5000] 3.062§

99, - }.9.9000[ 9.0000 8.2500{7.0714{6.1875|5. 5000(4.0500}4. 5000}4.1250[3.5357| 3.0938

300 10. 0000, lg.og:g 8.3333/7.1420]6. 2500{5. 5556{5.0000{4. 5455/4.1667]3.5714| 3.1250

101. " {10.1000} 9. 8.4169{7.2143]6.3125{5.6111 (5. 0500(4. 5900/4. 2083|3. 6o71| 3.1562

302 J10.2000} 9.2727| 8.5000(7.2857{6.3750]5.6667|5. 1000|4.6364|4.2500{3.6429| 3.1875

103 10,3000 -9.3636{ 8,5833{7.3571(6.4375(5.7222]5. 1500(4. 68184.2917]3.6786| 3.2188

104" " 1%0.4000| 9. 4545] 8.66677.4286(6. 5.2000(4.7273}4.3333{3. 7143 3.2500

10§ 10,5000} Q.5455] 8.750017.5000(6. 5625 S.2500(4.7727{4.3750|3.7500] 3.2812

106 10.6000| 9.6364| 8.8333]7.5714/6.6250 5.3000(4.8182(4.4167{3.7857] 3.3128

107 . 10,7000 9.7273| 8.9167|7.6429(6.6875 5.350014.8636{4.4583|3. 8214} 3.3438

108 10, 9. 8182} 9.0000}7.7143}6. 7500 5.4000]4.909114.5000]3.8571] 3.3750

300 110.9000| 9.9001| 9,0833)7.7857/6.8x28 5.450014.054514.5417|3. 8929 3.4062

10 |11.0000{70.0000| 9.1667|7.8571]6.8750 5. 5000{5.000Q|4.583313.9286] 3.4375

11T f11,1000(10.0009] 9. 2500{7.0286(6.9375/6.1667|5. 5500{5. 04554 6250)3. 9643] 3.4688

. 112 |1r.2000{10.1818] 09,3333 8.M7.m . 5.6000(5.0900]4.6667[4.0000| 3.5000

4 .-313.  [11,3000]10.2727] 9.4167|8,0714]7.0625 5.650015.1364]4.7083}4.0357] 3.5312

. 134 ]1x.4000]10.3636] 9.5000|8. 1429|7. 1250 5.7000(5. 1B18]4. 7500[4.0714( 3.5625

IX5  |11.5000|10.4545) 9-.583318.2143|7- 5.7500(5. 2273{4.7917{4.1071] 3.5938

i. 316, {11.6000 10.5455 9.6667/8. 2857/7. 5. 8000l 5. 2727]4.8333}4. 1429] 3.6250

4117 111.7000{10.06364] 9.7500(8.3571]7. 5. 8500!s. 3182{4.8750]4:1786| 3.6562

.. 18 11.8000{10.7273] 9.8333(8.4286]7. 5.9000]5. 3636{4.9167[4.2143] 3.6875

119, . Jrr.gooalo. 8182 9.91678. s000{7. 5.9500(S. 4001 4.9583{4. 2500 3.7188

120 : {12.0000[10.0001}10.0000(8.5714]7. 6. 0000{5. 4545(5.0000{4.2857] 3.7500

128 12, 1000§11. 0000} 10.083318. 6429|7. 6.050¢c|5: 5000{5.041714.3214] 3.7812

122 12,2000]/11 oyo9|10.1667]8.7143]7. 6.100c1$. 545515.0833(4. 3571 3.8125

123 12.3000[11.1818]10,3500(8.7857{7. 6.1500|5. 500015 .125014.3929] 3.8438

X124  [12,4000(11.272710. 3333(8 . 8571{7. 6. 2000(5.636415. 166714. 4286] 3.8750

125. - {12.3000{11.3636{10.416%8.9286]7. 6. 250015 6818|5.2083(4. 4643 3.9062

..126_  }32.6000]1x. 454530, 5000§9. 0000|7. 6. 3000(5. 7273(§.250014. 5000] 3.9375

.. 127 113.7000|11.5455]t0. 5833(0.0754]7. 6.3500(S. 7727(5.2917{4.5357{ 3.9688

i 128 112 8000i3.6364|10.6667/0.14208. 6. 400013: 818al5. 3333{4. 5714| 4.0000

g 129 12,9000 1% . 7273]10. 7500[9. 2243]8. 6. 4500(5.:8636]5.3750]4.6071] 4.0312

8. ¥250]7.2222|6. 5000]5.0001)5 . 4167146420} 4.0625

' 130 - |13.0000 ‘u.sxsTo.,&ns 9.2857

Qutside diasni’eterof astandard full-depth gear equals the pitch diameter for » gear of the
same diametral pitch.but with 2 more teeth. - . :
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BUJC KINH
Tuble 2. PITCH DIAME 1 £RS OF DIAMETRAL PITCH GEARS
N Diametral Pitch
0.
'l‘°[th 36[40I44148]56[64{72180[96]120[128

b Pitch Diameter
I0 0.2778} ©0.2500] 0.2273]0.2083]0.1786/0.1562/0.1389/0. 1250(0. 1042(0.0833| ©.0781
Ix 0.3056 0.2750! o.2500l0.2292/0.1964|0. 1719}0. 1528/0. 1275[0.1146]0.0917] ©.0850
12 ©.3333{ ©.3000| 0.2727/0.2500(0.2143|0.1875l0. 1667]0. 1500(0. 1250{0. X000] 0.0938
13 0.3611] ©.3250] 0.2955(0.2708(0.2321{0. 2031 0. 1806(0.1625{0.1354]0.1083] 0.1016
14 ©.3889] o.3500] 0.3182/0.2917{0.2500)0.2188l0.1944/0. 17500 1458l0. 1167( 0.1004
1 0.4167{ 0.3750( 0.3409|0. 3125/0.2679]0. 2344]0.2083|0. 1875]0. 1562]0. 1250( ©.1172
b ( 0.4444] 0.4000] 0.3636(0.3333}0.2857|0.2500{0.2222]0. 2000j0. 1667{0.1333| 0.1250
b 0.4722| 0 4250] o.3864c. 35420, 3036]0.2656l0.236110.2125l0.177110.1417] 0.1328
I 0.5000] 0.4500] 0.4091]0.3750]0. 3214|0.2812]0. 2500{0. 2250(0. 1875/0.1500| 0.1406
X9 0.5278] 0.4750] 0.43180. 3958]0. 3393|0.2969}0.2639]0. 2375[0. 1979l0. 1583] 0.1484
20 0.5556] 0.5000{ 0.4545l0.41670.3571]0. 31250. 2778|0. 2500]0. 20830.1667] 0.1562
21 0.5833] 0.5250{ 0.4773|0. 4375]0. 3750[0. 3281[0.2017l0.2625]0. 2187]|0. I1750] ©.1641
22 0.6111] 0.5500} 0.5000[0. 4533]0. 3929[0. 3438(0. 3056/0. 2750/0. 2202{0. 1833} 0.1719
23 0.63891 0.5750| 0.5227]0.47920.4107]0.3504)0. 3194]0. 2875]0.2396(0.1917| 0.1797
24 0.6667] 0.6000| 0.5455[0.5000(0.4286]0. 3750]0. 3333|0. 3000|0.2500]0.2000| ©.1875
as 0.6044] 0.6250] 0.5682|0. 5208{0. 4464[0.3906/0.3472]0. 3125]0.2604]0.2083| 0.1953
26 0,7222| 0.6500| 0.59090. 5417]0. 46430, 4062{0_3611]0. 3250(0.2708l0.2167| 0.2031
a7 ©0.7500{ 0.6750] 0.6136l0.5625|0. 4821f0.4219/0. 3750[0. 3375(0. 2812/0. 2250| 0.2109
28 0.7778| o. 0.6364l0. 583310 0. 4375]0. 3889[0. 3500{0. 2917]0. 2333 0.2188
29 0.8056/ 0.7250] 0.6591{0.6042(0.5179l0.4531 0. 402810.3625[0. 3021|0. 2417| 0.2266
30 0.8333] 0.7500] 0.6818|0.6250(0.5357|0. 4688(0. 4167|0.3750!0. 3125/0. 25001 ©.2344
3t 0.8611} 0,7750] 0.7045]0.6458{0.5536]0.4844(0.4306/0. 3875|0. 3229(0. 25831 0.2422
32 0. 0. 0.7273j0.6667]0. §714]0. 5000]0. 4444|0. 4000[0. 3333)0.2667| 0.2500
33 0.9167| 0.8250] 0.7500]0.6875l0.58030. 5156]0. 4583}0.4125)0. 3437]|0.2750| 0.2578
34 0.9444] 0.8500| 0.7727(0.7083|0. 6071i0. 5312{0.4722]0.4250{0. 3542{0.2833) 0.2656
sg ©0.9722) 0.8750| 0.7955/0.7292{0. 6250|0. 5469/0. 4861[0. 4375]0.3646l0.2917] 0.2734
a 1.0000] 0.9000} 0.8182]0.7500}0.6429]0. 5625]0. S000f0. 4500]0. 3750]0. 3000| 0.2812
37 1.0278| 0.9250f 0.8409(0.7708l0.6607l0.5781]0. 513910. 4625{0. 3854]0. 3083 0.2891
38 1.0556] 0.9500] 0.8636/0.7917l0.6786[0.5938{0.5278{0. 4750}0.3958]0.3167] 0.2969
39 1.0833} 0.9750] 0.8864)0.8125|0.6964[0.6004(0. 5417{0. 4875(0.4062(0.3250] 0. 3047
40 I.I11I} I.0000{ 0,909110.8333|0. 7143]0.6250]0. 5556]0. So00j0. 4167(0. 3333| ©.3125
41 1.1389] 1.0250f 0.9318/0.854210.7321/0.6406)0. 5694/0. 5125[0.42710. 3417] 0.3203
42 1.1667| 1.0500] 0.9545(0.8750l0.7500l0.6562|0.5833]0. 525010 4375]0. 3500 ©0.3281
43 I.1944] X.0750] 0.9773]0.89580.7679]0. 6719{0. 5972l0. 5375/0.4479]0.3583] ©.3359
“ 1.2222{ 1.1000] I.0000J0.9167/0.7857(0.6875l0.6111|0. 5500(0. 4583/0.3667{ 0.3438
42 I.2500| r.1350! 1.02270.9375/0.8036]0.7031]0.6250(0.5625]0. 4687/0.3750] ©.3516
4 1.2778| 1.1500] I.0455[0.9583(0.8214l0.7188]0.638910. 5750{0.4792]0.3833| 0.3594
47 1.3056] 1.1750] 1.0682|0 9792/0.8393(0.7344]0.6528/0.5875l0.4896}0.3917) ©.3672
48 ¥.3333] 1.2000] I.0909{I. 0co00le.857I|0.7500/0.6667]0.6000}0. 5000(0.4000] 0.3750
49 1.3631| x. 2250} 1.113611. 0208j0.8750(0.7656/0.6806/|0.61250. §104{0. 4083 0.3828
50 ¥.3889( r.2500} 1.1364{r.0417l0.8929l0.7812|0.6044|0.6250(0. 5208]c. 4167 ©. 3906
St 1.4167] 1.2750] I.1591{1.06250.9107]0. 7969(0.7083]0.6375]0.5312]0.4250] ©.3984
52 T.4444] 1.3000| I.1818|1.0833]0.9286/0. 81250, 7222{0.6500]0.5417i0.4333) 0. 4062
53 I.4722| 1.3250| I.2045}1.1042{0.0464]0. 82810, 7361|0.6625]0.5521)0.4417| 0.4141
54 1.5000] I.3500{ 1.2273}1.1250}0.9643}0.8438j0.7500]0.6750]0. 5625/0. 4500] 0. 4219
gg 1.5278] 1.3750] 1.2500(1.1458{0.98210.859410.763910.6875}0. 5729)0. 4583 0.4297

1.5556] 1.4000| 1.2727(1.1667{1. 00o0(o.8750[0.7778lo.7000[0. 5R33j0.4667) 0.4375
57 I.5833) 1.4250| I.2055|1.1875|1.0179l0.8006]0. 7917(0. 7x25{0.5037(0. 4750] ©0.4453
58 1.6111] 1.4500] 1.3182}1.2083{1.0357}0.9062|0. 80560.7250]0.6042)0.4833| 0. 4531
59 1.6389] 1.4750| I.3409{1.2292}1.0536]0.9219]0. 81940. 7375]0.6146]0. 4917[ 0. 4609
60 1.6667| 1.5000] 1.3636]1.2500[1.0714]0.9375/0.8333)0. 7500{0.6250}0. 5000] ©.4688
6 1.6944] 1.5250] 1.3864]1.2708[1.0893]0.95310.8472(0.7625[0.6354{0.5083! ©. 4766
62 1.7222] 1.5500] I.4091|1.2917|1.107I|0.9688lo.8611]0.7750(0.64580.5167| 0.4844
63 I.7500] 1.5750{ 1.43181 31251, 1250]0.984440.8750]0.7875]0.6562[0. 5250 ©.4922
64 1.7778] 1. 1.4545[1.3333{I. 14291 .0000]0.8889]0. 800010, 6667]0. 5333| ©.5000
6s 1.8056) 1.6250] 1.4773|1.3542|1. 1607|1.0156(0. 90280, 812500 6771)0.5417] 0.5078
66 1.8333] 1.6500) 1.5000]%.3750|1. 17861 0312[0.9167]0.8250[0. 6875(0.5500! 0.5156
67 1.8611) 1.6750 1.5227|1. 3058]1. 1964]1.0469]0 9306]0.8375]0.6979(0.5583] 0.5234
68 1.8889f 1. 1.5455|1.4167]1.2143]1.0625]0. 9444}0.8500(0. 7083(0. §667t 0.5312
69 1.9167} 1.7250| 1.5682{1 4375|1.232111 0781l0.95%3l0.8625/0.7187]0.5750] ©.5391
70 1.9444] 1.7500] 1.5909|1.4583]1.2500(1.0938/0.9722[0.8750l0.7292!0.5833] 0.5469

Outside diameter of a standard full-depth gear equals the pitch diameter for a gear of the
rame diametral pitch but with 2 more teeth. :
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BUGC KINH
Table 2. PITCH DIAMETERS OF DIAMETRAL PITCH GEARS

—
Diametral Pitch .
‘I\‘I’?. 36[40|44[48|56|64l72]'8c196|120|-125
Teeth - -
Pitch Diameter .

7t 1.9722| 1.7750| 1.6136(1.4792(1.2679{1.1004{0 0861l0.8875l0.73096/c.5017] ©.5547
72 2.0000| 1.8000| I.6364{1.5000|1.2857]1.1256|1.0000(0.9000}0.7500{0. 6000} O.5625
73 2.0278] 1.8250| 1.6591|1.5208|I.3036|1.1406(1.0139j0.9125(0.7604]0.6083| 0.5703
14 2.0556; I.8500] I.6818]1.5417{1.3214}{%.1562]1. 0278{0c.9250{0.7708{0.6167] 0.5781
73 2.0833] 1.8750| X.7045|1.5625(1.3393|1.1719|1.0417|2.9375]0.7812(0.6250| 0.5859
76 21111 §. 1.7273|1.5833]1.3571/1.1875}1.0556{0.9500/0.7917{0.6333| ©.5938
77 2.1389| 1.9250} I.7500}1.6042(1.3750|1.2031}1.0604|0.9625(0.80210.6417| 0.6016
78 2.1667} 1.9500| I.7727|1.6250(1.3929}1.2188|1 0833l0.0750}0.8125/0.6500| ©.6004
% 2.1944] 1.9750( 1.7955(1.6458{1.4107{L.2344(%.0972{0.9875{0.8220]0,6583! 0.6172
80 2.2222| 2.0000| 1.8182|1.6667|1.4286{1.2500{1.1111|1.0000|0.8333|0.6667| 0.6250
81 2.2500| 2.0250] 1.8409|1,6875i1.4464]1.2656]1.1250{1.0125]0.8437]0.6750] 0.6328
82 2.2778| 2.0500| 1.8636{1.7083]1.4643{1.2832|1.1389{1.0250{0.8542[0.6833( 0.6406
83 2.3056| 2.0750| X.8864{1.7292]{1.4821)1.2069|1. 1528|1.0375/0.8646]0.6017| ©.6484
84 2.3333] 2.1000{ 1.90QI|I.7500{1.5000{1.3125}1.1667i1.0500]0.8750]0, 7000} ©.6562
85 2.3611} 2.1250| 1.9318{1.7708{.5179|1. 3281{1.1806|1.0625{0.8854]0.7083| ©.6641
86 2.3889| 2.1500] ¥.9545[1.7917{1.5357}1.3438|1.1944|1.0750j0.8958l0. 7167} 0.6719
87 2.4167| 2.1750f 1.9773[1.8125{1.5536(1.3504{1.2083{1.0875(0.0062{0.7250( 0.6797
88 2.4444] 2.2000| 2.0000|1.8333{1.5714{1.3750|1.2222|1.1000{0.9167/0.7333| ©.6875
&g 2. 4722} 2.2250] 2.0227)1.8542{1.5803)1.3006]1.2361{1.1125|0.9271{6.7417| ©0.6953
90 2.5000| 2.2500| 2,04551.8750|1.6071{1.4062|1.2500|1.1250}0.9375|0.7500] ©.703%
91 2.5278} 2.2750| 2.0082|1.8958]1.6250|1.4210i1.2639}1.1375]|0.9479|0.7583] ©.7109
92 2.5556] 2.3000{ 2.0009{L.9167(1.6429{1.4375/1.2778{1. 1500}0.9583)0. 7667 0.7188
93 2.5833! 2.3250] 2.1136{1.9375[1.6607)1.453111.2917i1.1625/0.9687 0, 7750} 0.7266

94 2.6111; 2.3500| 2.1364[1.9583j1.6786|1.4688|1.3056{1.1750[0.9792|0.7833{ 0.7344 |,
95 2.6389! 2.3750| 2.1591)1.9792[1 6964]1.4844|1.3194{1.1875]{0.9896{0.7917( 0.7422
96 2.6667| 2.4000| 2.1818]2.0000|%.7143}1.5000}1.3333|1.2000{1.0000|0. 0.7500
97 2.6944] 2.4250] 2.2045}2.0208]1.7321]1. 5156{1.3472}1.2125|1.0104]{0.8083| 2.7578
98 2.7222{ 2.4500] 2.2273|2.0417|1.7500{I.5312|1.3611{1.2250|1.0208({0.8167| 0.7656
99 2.7500| 2.4750| 2.2500{2.0625{1.7679|1.5369|1.3750{1.2375|1.0312{0.8250| C.7734
100 2.7778| 2.5000] 2.2727(2.0833(1.785711.5625{1.3889|1.2500{1.0417]0.8333! ©.7812
101 2.8056| 2.5250| 2.2955{2.1042|1.8036|1.5781]1. 4028|1.26235[1.052110.8417| 0.7801
102 2.8333} 2.5500| 2.3182|2.1250]1.8214|1.5938|1.4167|1.2750]1.0625]|0.8500| 0.7969
103 2.8611| 2.5750] 2. 3400{2.1458{1.8303(1.6094(1.4306(1.2875]1.0729]0.8583( 0.8047
104 2.8889| 2.6000] 2.3636}2.1667|1.8571|1.6250|1 4444{1. 3000|1.0833|0.8667| ©.8125
108 2.9167[ 2.6250] 2.3864(2.1875/1.8750]1.6406/1.4583)1.3125/1.0937}0.8750] 0.8203
106 2.9444| 2.6500| 2.409112.208311.8020{1 6562|1.4722|1.3250|1.1042{0.8833( 0.8281
107 2.9722] 2.6750| 2.4318[2.2202|1.9107{1.6710{1.4861{1.3375/1.1146|0 8917} 0.8359
108 3.0000| 2.7000] 2.4545|2.2500{1.9286(1.68751 S000i1 3500(1 1250{0,9000{ ©.8438
109 3.0278} 2.7250] 2.4773|2.2708|1.9464]1.703L[1.5139]1.3025]1.1354]0.9083} 0.8516
110 3.0556] 2.7500] 2.5000§2.2917}1.0643|1.7188]1 5278|1.3750{1.1458|0.9167] ©.8594
111 3.0833| 2.7730| 2.5227]2.3125[1.9821y1.7344|1.5417{1.3875{1.1562[0.9250| 0.8672
172 3.11113 2.8000! 2.5455}2.3333|2. 00co|1. 75001 .5556(1 g4000|1.1667]0.9333} 0.8750
‘113 3.1389| 2.8250] 2.5682{2.3542{2.0179(1.7056/1 $H94/1 4125]/1.1771}0.9417| 0.8828
114 3.1667| 2.8500} 2.5909|2.3750|2.0357{1.7812}x.5833!1 4250[1 1875|0.9500| 0.8906
115 | 3.1944} 2.8750| 2.613612.3958/2.0536/1. 7960]1.5072]1.4375(1.19790 9583{ 0 8984
116 3.2222| 2.9000{ 2.6364]2.4167|2. 07141 8125{1 6111{1 4500(1 208310.9667( 0.9062
117 3.2500( 2.9250] 2.6391}2.4375|2.0803|1.8281|1.6250|1.4625!1. 21870 975c| 0.9141
118 3.2778] 2.9500| 2.6818)2.4583|2. fo71]x 8438|1.6389)1.4750]1.2292]0.9823| 0.9219
119 3.3086] 2.9750] 2.7045{2.4792{2.1250{1.8304{1 6528|1.4875{1.2306/0.9017] 0.9297
120 3.3333] 3.0000| 2.7273|2.5000]2.1429|1.8750|1.6667{1.5000|1.2500{1 coco| o 9375
121 3.3611| 3.0250] 2.7500|2.5208(2.1607}1.8906{1.6806{1.5125{1 2604{I 2053( 0 9453
122 3.3889| 3.0500} 2.7727|2.5417|2. 1786|1.9062|1 6944|1.5250[1.2708]1 0167| 0.9531
123 3.4167{ 3.0750! 2.7955]2.5625|2. 19064]1.9219)1.7083}1.5375/1 28121 0250 0.9609
124 3.4444| 3.7000{ 2.8182{2 5833}2.2143|1.0375{1.7222|1 5500|1.2917{1.0333| 0 9688
125 3.4722| 3.1250| 2.840912.6042|2.2321t1.9531{1.7361{1.5625{1 3021}1.0417| 0.9766
126 3.5000! 3.1500] 2.8636{2.6250(2. 2500]1.9688{1 7500[1.5750]1.3125}1 0500] 0.9844
127 3.5278] 3.1750| 2.8864|2.6458!2.2679|1.9844|1.763911.5875|1.3220{1 0583| 5.0922
128 3.5556] 3.2000| 2.9091|2.6667 2.2857|2.0000}1.7778]1.6000i1.3333]1.0667] 1.0000
120 3.5833] 3.2250) 2.93182.687512.3030}2.0156{1 7917[1.6125{1.3437{1.0750¢ 1.0078
130 3.6111} 3.2500| 2.9545|2.7083]2.3214|2.0312|1. 8056{1.6250]1.3542|1.0833| 1.0156

Outside diameter of a standard full-depth gear equals the pitch dinmeter for a gear of the
same diametral pitch but'with 2 more teeth,
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BANG 3: DAU RANG VA CHIEU CAO CHANRANG CUA
CAC RANG CHIEU SAU THAN KHAI TOAN PHAN TIEU

2 ] . o . .
CHUAN 14 VA 20 PO (19P VA THO HON)

2
St'd. St'd. Min. | Shaping . Pre-shaving
Adden. Deden. Deden. Dedendum
Dia-l -
metra x L1s57 1.25 1.35 45
Fitch, P P 2 P P

Note x Note 2 Note 3 Note 4 Note 5
2.5 0.4000 0.4628 0.5000 0.5400 0.5800 ©.4900
3 ©.3333 0.3857 0.4167 0.4500 0.4833 0.4163
3.5 0.2857 0.3306 0.3571 0.3857 0.4143 0.3597
4 0.2500 ©.2802 0.3125 0.3375 0.3625 0.3180
4.5 0.2222 0.2571 0.2778 ,0.3000 ©.3222 0.2822
5 0.2000 0.2314 0.2500 0.2700 0.2900 0.2560
6 0.1667 ©.1928 ©0.2083 0.2250 0.2417 ©.2167
7 0.1429 0.1653 0.1786 0.1929 0.2071 0.1869
8 0.1250 0.1446 0.1562 0.1688 0.1812 0.1650
9 0.I31IX 0.1286 ©.1389 0.1500 0.1611 0.149%
10 0.1000 0.1157 0.1250 0.1350 0.1450 0.135¢
It 0,0909 0.1052 ©.1136 0.1227 0.1318 r.x229
I2 0.0833 . 0.0964 0.1042 0.1125 0.1208 2,1113
14 0.0714 0.0826 0.0893 ©.0964 0.1036 0.2974
16 0.062§ 0.0723 0.0781 0.0844 0.0906 0.0855
18 0.0556 0.0643 0.0694 0.0750 0.0806 ‘ 0.0766

Note r: Standard Minimum dedendums. Used for finish-hobbed gears.

Note 2: Dedendums recommended for shaped gears.

Note 3 Dedendums recommended by Michigan Tool Co. for pre-shaved gears.

Note 4 Dedendums recommended by the Fellows Gear Shaper Co. for pre-shaved gears
of 13 to 30 teeth with 14}4-degree pressure angle or 13 to 20 teeth with 20-degree pressure
angle. These dedendums provide additional depth for pre-shaving by shaping. For 1414-
degree gears with over 3o teeth and 20-degree gears with over 20 teeth this company
recommends a special protuberance-type cutter for pre-shaving.

Note 5: Dedendums based upon clearances recommended for pre-shaved gears by
National Broach & Machine Co.

BANG 4 : AU KANG VA CHIEU CAO CHAN RANG CUA
CAC RANG , CHIEU SAU THAN KHAI TOAN PHAN,

BUGC MIN. TIEU CHUAN 20 DO (20P VA MIN HON)

St'd, St'd. Pre-shaving St'd. Std. Pre-shaving
Adden.| Deden. Dedendum Adden.| Deden. Dedendum
Dia- Dia- .
metrall ;1 g 1.35 metra 1 |2 1.35
thISh. PP +.002 T+.ooz - P‘I}Sh' P v ?+.ooz MP—+.002 —_
20 0.0500 | ©0.0620 0.0695 | 0.0700 48 0.0208 | 0.0270 | o.0301 |0.0338
23 0.0454 | 0.0566 c.067 , ofisg 56 0.0179 | 0.0234 0.0261 | 0.0288
24 0.0417 | 0.0520 0.058: SR & ] 64 0.0156 | ©.0208 0.0231 | 0.0256
28 0.0357 | 0.0449 0.0502 | .0547 72 | 0.0139 | o190 | ©.0207 |0.0239
22 0.0312 | 0.0305 0.0442 | 0.0492 8o 0.0125 | o.0170 0.0189 e
6 5.0278 | 0.0353 0.0395 | 0.0438 g6 | o.o104 | 00145 | o0.0161 .
40 0.0256 | ©.0320 0.0357 | 0.0400 120 | 0.0083 | 0.0120 | ©0.0132 cee
44 0.0227 | 0.0293 0.0326 | 0.0367 128 0.0078 | o.o114 0.0125 vee
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BANG 5
RANG GOC THAN KHAI TIEU CHUAN 20 PO

:DAUR

20-DEGREE INVOLUTE STUB TEETH

ANG VA CHIEU CHAN RANG CUA CAC

Tuhle 5. ADDENDUMS AND DEDENDUMS OF STANDARD

St'd. St'd. Min. | Pre-shaving; St'd. st'd. Min. Pre-shaving
Adden. | Deden. Deden. Adden. | Deden. Deden.
Dia- Dia-
metral [ ¢ g x 1.35 metral | o8 1 1.35
Pacel F 1 S -l 3 k2
Note 1 Note 2 Note 1 Note 2
2.5 ©0.3200 ©.4000 0.5400 8 0.1000 0.1250 0.1688
3 0.2667 0.3333 0.4500 9 0.0889 0. IIII ©.1500
3.5 0.2286 0.2857 0.3857 10 0.0800 0.1000 0.1356
4 0.2000 0.2500 0.3375 It 0.0727 ©.0909 0.1227
4.5 0.1778 ©.2222 0.3000 12 0.0667 0.0833 0.1125
5 0.1600 ©0.2000 ©.2700 14 ©.0571 0.0714 0.0964
6 0.1333 0.1667 ©.2250 16 0.0500 0.0625 0.0844
7 0.1143 0.1429 0.1929 18 0.0444 ©0.0556 ©.0750

BANG 6 : PAU RANG VA CHIEU CAO CHAN RANG CUA
CAC RANG CHAN AN KHOP THAN KHAI

TIEU CHUAN 20 bO
St'd. St'd. Pre-shaving St'd. { St'd. Pre-shaving
Adden.} Deden.] Dedendum Adden.| Deden.] Dedendum
Dia- s Dia-
metral metral
1 . 1. I 1.2 I.
Picch | & | EELEEL e | 5 | | -
P/P P/P
Note 1t | Note 2| Note 3 Note1 | Note 2| Note3|.
34 0.2500 [ 0.3125 | ©0.3375 | ©.3330 186¢ | 0.0417 | 0.0521 | 0.0562 | 0.0627
44 0.2000 | 0.2500 | 0.2700 | 0.2680 29és | 0.0385 | 0.0481 | 0.0519 | 0.0585
54 ©0.1429 | ©.1786 | 0.1920 | 0.1089 22369 | 0.0345 | 0.0431 | 0.0466 | 0.0545
117 0.1250 | 0.1562 | ©.1688 | 0.1750 2442 | 0.0312 | 0.0391 | 0.0422 | 0.0513
76 o.111r | 0.1389 | ©.1500 | 0.1551 2845 | ©.0286 | 0.0357 | ©.0386 | 0.0476 |
940 | o.1000 | 0.3250 | 0.1350 | 0.1400 2847 | 0.0270 | 0.0338 | 0.0365 | 0.0460 |:
941 | 0.0909 | 0.1136 | 0.1227 | 0.128g 394y | 0.0250 | 0.0312 | 0.0338 | 0.0430 {:
19{3 | 0.0833 | 0.1042 | 0.1125 | 0.1:83 3342 | 0.0238 | 0.0298 | 0.032x | 0.0418
1144 | o.o714 | 0.0893 | 0.0964 | 0.1014 8445 | 0.0222 | 0.0278 | 0.0300 | ©0.0392
1244 } 0.0714 | 0.0803 | 0.0964 | ©.x014 3643 | 0.0208 | 0.0260 | 0.0281 | 0.0368
134s ] 0.0625 | 0.0781 } ©.0844 .. 384y | 0.0200 | 0.0250 | 0.0270 | 0.0360
1445 | 0.0556 | 0.0694 | 0.0750 | 0.0816 404¢ | 0.0185 | 0.0231 | 0.0250 | 0.6335 |
1941 | 0.0476 | 0.0595 | 0.0643 | 0.0706 . .

Note 1: Standard dedendums for shaped gears.
Note 2: Dedendums recommended by Michigan Tool Co. for pre-shaved gears.

Note 3: Dedendums based on clearances recommended (or pre-s

Broach & Machine Co.
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2. BANH RANG CON
BEVEL GEARING
CHI DANH CUA BANH RANG CON
BEVEL GEAR NOMENCIATURE

PITCH APEX YO BACK

PITCH APEX TO CROWN CROWN
TO BACK

CROWN

ROOT
ANGLE
PINION
eace .
ANGL
&
RS = :
5

Wl PITCH

L1748

*\\0 d ANGLE \

BAGK
ANGLE ]
=% UNIFORM
S PITCH | DIAMETER CLEARANGE
; 7
Z\ OUTSIDE ; DIAMETER /' /
/ 1

DEDENDUM
ANGLE

American Standard System for Straight Bevel Gears (ASA B6.13-1955). —
This system for the design of straight. bevel gears is a developmient from a system
originated by the Gleason Works and adopted by the American Gear Manufacturers
Association in 1922 and revised in 1940. The general basis of the system and the
formulas used to obtain the tooth proportions and blank dimensions are the same
as in the revised (1954) Gleason Straight Bevel Gear System which follows:

Working Depth: The working depth is equal to 2.000 inches + diametral pitch.
The use of stub teeth is not recommended because the reduction in contact increases
noise and decreases wear resistance.

-
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BANG 1: CONG THUC CUA BANH RANG CON THANG 20
PO - GOC TRUC %0 DO

Tuble 1. FORMULAS FOR 20-DEGREE STRAIGHT BEVEL GEARS -
90-DEGREE SHAFT ANGLE

Given
1 | Number of Pinion Teeth, n 4 | Face Width, F
2 | Number of Gear Teeth, N 5. | Pressure Angle, ¢ = 20°
3 Diametral Pitch, P 6 | Shaft Angle, £ = go°
To Find
Formula
No. Item
PINION GEAR
4 | Working Depth hx -3’—%9-0 Same as pinion
8 | Whole Depth he -&;,iﬁ+o.oc2 Same as pinion
: . ' n N
9 | Pitch Diameter d -5 D =%
10 | Pitch Angle v =tani % I =gP—y
11 | Cone Distance Ao =T Same as pinion
12 | Circular Pitch =§-'-l?§-—16 . Same as pinion
13 | Addendum “lap =hy—ag 8G = If—?—,l-e—z
Dedendum 2,188 ) 2.188
14 (See Note 1) bp ==p~—ap bg ==5——ag
15 | Clearance ¢ =mhe—hk Same as pinion
bp ba
=tan-1 - =tan=l ==
16 | Dedendum Angle ép =tan 40 g =tan 7o
17 | Face Angle of Blank Y0 =v+8g Fo =T+ép
18 | Root Angle YR =Yy—8p Tp=0=dg
19 | Outside Diameter do =d+2ap cos v Do =D+428G cos T
20 | Pitch Apex to Crown | zp =—?—ap siny ‘Xo-g—aa sin I
21 | Circular Thickness t =p—T T -%— (ap-—ag) tan ¢
22 | Backlash (See Note 2) B=(See Table on page 692)
Chordal Thickness - B_B w2 _B
23 (See Note2) o =t 6@ 2 Tc=T 6D 2
24 | Choraal Addendum acpa-ap+‘—-°&sl acg=og+ie :‘[’: r
25 | Tooth Angle -——(—+bp tan ¢) Minutes | Same as pinion
. e . . Ao —-F ..
26 | Limit Point Width (T—a2bp tan ¢)—o 001S | Same as pinion
27 ] Tool Advince 0.002 Same as pinion

All linear 4

h,

ns are in N
angular values should be carried %o 4 or 5 decimal places.
Note 1: Theactual dedendum will be 0.002-inch
Note 2: The American Standard for Fme-pntch tmght Bev
ralues for B since most fine-pitch bevel

with li

ter than calc

Calculation of linear dimensions which affect

‘;J’a}ifaﬂ‘m’mhopto org
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BANG 2: CHIEU CAO CHAN RANG CUA CAC BANH RANG
CON THANG CHU PONG

Tahle 2. GEAR ADDENDA FOR GENERATED STRAIGHT
BEVEL GEARS
{for i diametral pitch and various

gear-to-pinion ratios)

Ratio = Number of teeth in gear + Number of teeth in pinion

_Ratios |Addenll pouo. jAddenl| poiioo |Adden-|| Rapios |Adden-
dum, dum, }f. dum, dum,

From| to | Inch [|From| to | Inch {|From| to ! Inch || From| to | Inch

00| 1.00 | 1,000 |} 1.15-] .17 | 0.880 || 1.42 | 1.45 | 0.760 || 2.06 | 2.16 | 0.640
00| 1.02[0.990-|] 1.17] 1.19 | .87 || x.45 | 1.48 | 0.750 || 2.16 | 2.27 | 0.630
.02 | 1.03 | 0.980 || X.19 | x.21 | 0.860 |} 1.48 | 1.52 | 0.740 || 2.27 | 2.41 | 0.620
03| 1.04 { 0.970 || x.21 | 1.23 | 0.850 {| 1.52 | 1.56 | 0.730 || 2.41 | 2.58 | 0.610
o4 | 1.05{ o.g60 || 1.22 | 1.25[ 0.840 || 1.56 | 1.60 ] 0,720 |; 2.58 | 2.78 | o.600

o5 | 1.06 | 0,950 {{ 1.25 | .27 | 0.830 || 1.60 | 1.65 ] 0.710 || 2.78 | 3.05 | c.590

1.08 | 0.940 j| .27 { 1.29 | 0.820 || 1.65 | 1.70 | 0.700 || 3.05 | 3.41 | 0.580
o8 | 1,00 | 0.93 }| 1.20 | .31 | 0.8v0 || 1.70 [ 1.76 | 0.600 || 3.41 ] 3.94 | 0.570
o9 | .21 | 0.920 || 1.31 | .33 [0.800 |{ 1.76 |{ 1.82 { 0.680 || 3.94 | 4.82 | 0.560
Ir | r.12 | 0.910 }| 1.33 | 1.36 | 0.790 |{ 1.82 | 1.89 { 0.67c || 4.82 | 6.81 | 0.550
12 | 1.24 | 0,900 | 1.36 | 1.39 { 0.780 || 1.80 | 1.97 { 0.660 || 6.81 L 0.540

PR R N W T I A R PRy

.13 1.15] 0.800 || 1.39 | 1.42 ] 0.770 || 1.97 | 2.06 | 0.650

* Select addendum according to ratio of gearing. In case of cholce. use the larger
addendum.

As in the original system, long and short addenda have been adopted for all ratios
except those with equal numbers of teeth. A long-addendum pinion and a short-
addendum gear have more action in recess than in approach (with pinion driving),
have stronger pinion teeth, and can have a lower pressure angle without undercut.
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BANG 3: CONG THUC CHO HE GLEASON GOC AP bUAT 20
po, BANH RANG CON XOAN GOC TRUC 90"
Table 3. FORMULAS FOR GLEASON SYSTEM 20-DEGREE PRES-

SURE ANGLE, SPIRAL BEVEL
GEARS - 90-DEGREE SHAFT ANGLE

Given
1 Number of Pinion Teeth, n 4 Face Width, F
2 Number of Gear Teeth, N s Pressure Angle, ¢ = 20°
3 Diametral Pitch, P 6 Shaft Angle, T = g9o°
To Find
Formula
No. ITtem
PINION GEAR
7 | Working Depth b =l';°° Same as pinion
8 | Whole Depth hy =%‘- Same as pinion
9 | Pitch Diameter d =2 D =I;
10 | Pitch Angle vy =tan™! — I' =go—vy
D ..
1t | Cone Distance Ao=—— Same as pinion
2sin T .
12 | Circular Pitch 4 -=‘z‘1“6 Same as pinion
b
13 | Addendum ap =hxy—ag ea =Ia—Pl—ei
14 | Dedendum bp =h¢—ap bg =hi—ag
15 | Clearance ¢ =hyg—~he Same as pinion
b
16 | Dedendum Angle 8p =tan™! 2r bg =tan™! %‘1
[
17 | Face Angle of Blank | yg =v+d¢ To=I'1+ép
18 | Root Angle Yr =Y —0p Fp=T-d¢
19 | Outside Diameter do =d+2apcosy | Do=D+2accos T
D d .
20 | Pitch Apex to Crown | 20 = —ap sin vy Xo =; —agsin T
T =£ —1.22{ap ~ag)tan ¢
21 | Circular Thickness t =p-T 2 K(Chart 1)
‘ . - 3 .
22 | Backlash* B =(See table on page 693)

* When the gear is cut spread-blade, all the backlash i lh en f
When both members are cut single-side, each thicknes

mx n thickness,

75 ¥atrel
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BANG 4 : CHIEU CAO CHAN RANG CUA CAC BANH RANG
CON XOAN HF, GLEASON

Table 4. GEAR ADDENDA FOR GLEASON SYSTEM SPIRAL
BEVEL GEARS

Gearing ratio = Number of gear teeth + Number of pinion teeth

Ratios |Adden- Ratios |Adden- Ratios [Adden- Ratios |Adden-
dum, dum, dum, dum,

From| to | Inch {{ From} to | Inch |{ From] to | Inch [j From| to Inch
1.00| r.00 {0.85 [] 1.15 [ x.17 | 0.750 || 1.41 [ 1.44 | 0.650 || 1.99 { 2.10 | 0.550
J.00]| 1,02 0840 || x.17 ) 1.19 | 0.740 I1.44 [ 1.48 { 0.640 || 2.10 | 2.23 | 0.540
1.02 | 1.03 | 0.830 I.19 { 1.21} 0.730 1.48 1 1.52] 0.630 || 2.23 | 2.38 | 0.530
1.03 | x.05]{0.82 (| 1.2t | 1.23{0.720 {| x.52 ) 1.57] 0.620 |} 2.38 ] 2.58 | 0.52
1.05| 1.06 | 0850 {| 1.23| 1.26 [ 0.710 || 1.57 | 1.63 | 0.610 || 2.58 | 2.82 | o0.510
1.06 | 1.08 | 0,800 || 1.26 ) 1.28 | 0.700 || 1.63 | x.68 | 0.600 |[ 2.82 | 3.17 | 0.500
1.08) 109 0.790 || 1.28 | 1.31 | 0.69c {! 1.68 | 1.75 ] 0.590 || 3.7 | 3.67 | 0.490
1.09| .11 | 0.780 || 1.31 | 1.34 | 0.680 [} 1.75 | 1.82 [ 0.500 || 3.67 | 4.56 | 0.480
.13 1.x3 ] o0.770 || 1.3¢ } £.37{ 0.670 || 1.82 | 1.00 | 0.570 || 4.56 | 7.00 | 0.470 |+
1.13]1 1,15} 0.760 {1 1.37] .41 | 0.660 || 1.90] 1.99 | 0.560 || 7.00 | 0.460

* Select addendum according to ratio of gearing. In case of choice, use the lorger
addendum.
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CONG THUC CHO CAC THANH PHAN TIEP TUYEN, TRUC
CUA TAI DANH NGHIA CHO CAC BANH RANG CON
THANG VA XOAN
FORMULAS FOR TANGENTIAL, AXIAL, AND SEPARATING COM-

PONENTS OF THE NORMAL TOOTH LOAD FOR STRAIGHT AND
SPIRAL BEBEL GEARS

W, = tangential load on driving gearat -

its mean pitch diameter, in
pounds; also equal to the tangen-
tial load on the driven gear at its
mean pitch diameter;

Wz = axial thrust load, in pounds;

W, = separating component in pounds;

dm = mean pitch diameter of driving
member in inches = d — F sin vy,

where d = pitch diameter of driv-
ing member, F = face width,and
vq = pitch angle; .
n = speed of driving member in rpm;
P = horsepower transmitted;
¢ = normal pressure angle;
¥ = spiral angle; .
~4 = pitch angle of driving member;
«+p = pitch angle of driven member.

Hand of Spiral and Direction of Rotation of Driving Member

Component of
Normal Tooth
Load to be

Right-hand Spiral and Clock-
wise Rotation, or Left-hand
Spiral and Counter-clockwise
Rotation

Right-hand Spiral and Coun-
terclockwise Rotation, or
Left-hand Spiral and Clock-
wise Rotation

Tangential, W,

Driving Member W= 126,050 P
and Driven ¢ ndm
Member
*Axial, W,
Driving Member | W, = c::‘ (tan ¢ sin vg — Wy = cous"w (tan ¢ sin vq +
sin ¢ cos vg) 8in ¢ cos rq)
Driven Member | We = c::‘ 7 tanésinyp+ | We= c:z‘ 5 (tan 6 sin vp -
sin y €os yp) sin ¥ cos vp)
{Separating, W,
Driving Member | W, = cZ"p (tan ¢ cos vg + W, = 0:87’1/ (tan ¢ cos vg —
sin ¢ sin v4) sin ¢ 8in vg)
Driven Member We = ct%—‘w (tan ¢ cos yp — Wy = c::‘w (tan ¢ cos vp +
sin ¢ sin v p) sin ¢ sin vp)

* If the computed value of Wy is positive, then the thrust is awaey from the cone
center. A negative value indicates the thrust is loward the cone center,

1 If the computed value of W, is positive, then the force is away from the mating
member (separating force). A negative value indicates the force is toward the mating

member (attracting force).
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THEP THUONG DUNG DE CHE TAO BANH RANG CON
THUONG
REPRESENTATIVE STEELS USED FOR BEVEL GEAR
APPLICATIONS

CARBURIZING STEELS

l SAE Purchase Specifications
or o Brinell |ASTM
AIS Type of Steel . Prtel’i‘m“},ary ¢ [Hardness| Grain Remarks
No. eat lreatment | Number| Size
1024 Manganese Normalize Low Alloy — oil
quench limited
to thin sections
2512 Nickel Alloy Normalize — 163-228 | -8 | Aircraft quality
Anneal )
3310 Nickel-Chromium | Normalize, then | 163228 | 5-8 | Used for maximum
3312X | (Krupp) Nickel- heat to 1450°F, resistance to wear
Chromium cool in furnace. and fatigue
Reheat to
1170°F — cool
in air
4028 Molybdenum Normalize 163~217 Low Alloy
4615 Nickel-Molybdenum| Normalize — 163-217 | 5-8 | Good machining
4620 Nickel-Molybdenum| 1700°F-1750°F ualities.
Well adapted to di-
rect quench —
gives tough core
with  minimum
distortion
R For aircraft and
4815 Nickel-Molybdenum : . . :
4820 Nickel-Molybdenum Normalize 163-241 | 5-8 :ee;a‘;ll::lg' loaded
5120 Chromium Normalize 163-217 | 5-8
8615
8620 Chromium-Nickel- | Normalize — cool 163-21 s-8 Used as an alter-
§7I5 Molybdenum at hammer 3-217 nate for 4620
720
OIL HARDENING AND FLAME HARDENING STEELS
Y141 Sulphurized free Normalize 179-228 | 5or | Free cutting steel
cutting carbon steel | Heat treated 255-269 { Coars- | used for unhard-
er ened gears, oil
treated gears, and
for gears to be sur-
face hardened
where stresses are
low
4140 Chromium- For oil harden- 179-212 Used for heat-
Molybdenum ing: Normalize treated, oil hard-
— Anneal ened, and surface
For surface hardened gears.
hardening: Nor- ||235-269 Machining quali-
4640 Nickel- malize, reheat, 269-302 ties of 4640 are
Molybdenum uench and 302341 superior to 4140,

W and it is the pre-
ferred stee} for
flame hardening

6145 Chromium- Normalize — 235-269 Fair machining
Vanadium reheat, quench, | 269-302 qualities. Used
and draw 302-341 for surface hard-
ened gears when
4640 is not avail-
able
8640 Chromium-Nickel- Used as an alter-
8739} Molybdenum Same as for 4640 nate for 4640
NITRIDING STEELS
Nitral- | Special Alloy Anneal 163-192 Normal hardness,
loy H& range for cutting is
G 20-28 Rockwell C

* Any other steels equivalent to those listed in the table mﬁﬁﬁgbﬂﬁﬁﬁﬂ un.h opto.org
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CACNGUYEN LY VA CONG THUC DE TINH TOAN KiCH
THUGC KHI GIA CONG PHAY BANH

RANG CON
RULES ANI) FORMULAS FOR CALCULATING DIMENSIONS OF
MILLED BEVEL GEARS
To Find Rule Formula
tan ap=eS0Z
Divide the sine of the shaft angle by P ﬂ+cos =
. the sum of the cosine of the shaft angle Np
Pitch Cone and the quotient obtained by dividing
Angle of Pinion the number of teeth in the gear by the © shat 1
number of teeth in the pinion; thisgives | For 90° shaft angle,
the tangent. Note; For shaft angles Np
greater than 9o° the cosine is negative. tan ¢P=N—a‘
Pitch Cone Subtract the pitch cone angle of the -
Angle of Gear pinion from the shaft angle, ag=4L—ap
: : Divide the number of teeth by the dia- N
Pitch Diameter metral pitch. D=N=+P
. | Addendum Divide 1 by the diametral pitch. S=1+P
§ .| Dedendum Divide 1.157 by the diametral pitch. S+A=1157+P
B ,v{.ggg; Depth of Divide 2.157 by the diametral pitch. W=2.157+P
o
8 | Thickness of . ) 3
i Epoth at Pitch Divide 1.571 by the diametral pitch. T=15711+P
ine
| Pitch Cone Divide the pitch diameter by twice the .. D
% [ Radius sine of the pitch cone angle. 2Xsin
2 Subtract the width of face from the
) ggif{'g:‘;;f itclll1 cone }xl'adius. dri'ivide t‘lixe requain%er smsxCF
o y the pitch cone radius and multiply by C
g Tooth the addendum.
o | Thickness of Subtract the width of face from the
&8 | Tooth at Pitch itch cone radius, divide the remainder = T:XC —F
+ | Line at Small y the pitch cone radius and multiply by C
g End the thickness of the tooth at pitch line.
g Addendum Divide the addendum by the pitch tan = S
. ngle cone radius to get the tangent. an f==
g Dedendum Divide the dedendum by the pitch tan ¢== S5+4
§ | Angle cone radius to get the tangent. * n C
o - Divide the pitch cone radius by 3 or
§ | Fac Yuth divide 8 by the diametral pitch, which- F=lorFad
ﬁ ax. ever gives the smaller value. 3 P
Circular Pitch Divide 3.1416 by the diametral pitch. p=3.1416 + P
A dd itch
Face Angle o edg ntghlg'a endum angle to the pitc ye=at8
Compound Rest Subtract both the pi
S pitch cone angleand O — o
Aﬂﬂibr Turning the addendum angle from go degrees. $=go°~a—~t
. Subtract the dedendum angle from the
Cutting Angle pitch cone angle. ¢of=a—p
Multiply the addendum by the cosine —
Angular Addendum |  ¢ope pitch cone angle, K =5Xcos o
. : Add twice the angular addendum to -

i Outside Diameter the pitch diameter. O=D+2K
Vertek or Apex Multiply one-half the outside diameter J==Q><cot .
Distance by the cotangent of the face angle. 2 '

. Subtract the width of face from the
Vertex Distance at pitch cone radius; divide the remainder i= JXC“'F
Small End of Tooth » | by the pitch cone radius and multiply C
. . by the apex distance.
" Number of Teeth for A g
s Divide the number of teeth by the co- - N
gg;‘;};‘to Select sine of the pitch cone angle. http slltfgumhop
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3. BANH VIT - TRUC VIT
WORM GEARING

BANG 1 : CONG lHUC VF TY bO CHO BANH VIT - TRUC
VIT BUGC NHO THEO TIEU CHUAN MY
LETTER SYMBOLS do

p=Circular pitch of worm gear
=ax|al pitch of the worm, p,,
in the central plane

WORM

RADIUS OR

Pz Axial pitch of worm CHAMFER

Pn= Normal circular pitch of worm and
worm gear= p, cos A=p cos ¥

A=Lead angle of worm

\[ 1

¥=Helix angle of worm gear - 0o
. WORM GEAR
n=Number of threads in worm %
N=Number of teeth in worm gear :
=nmg 0,0856 P, [P g
mg=Ratio of gearing=N+n > Fg MIN.
Item T Formula Item [ Formula
WORM DIMENSIONS WORM GEAR DIMENSIONS®** *
Lead | l=np, Pitch Diameter D=Np+r=Npg+r
Pitch Diameter d=1+(r tan \) || Outside Diameter } Dy=2C—d+2a
Outside Diameter | d,=d+2¢ Pace Width F¢m;n=!.usx
Safe Minimum Fy=VD2—-Dt || . V Wot+26)*- (dp =407
Length cf

Threaded Por-
tion of Worm*

DIMENSIONS FOR BOTH WORM AND WORM GEAR

Addendum a=0.3183p, Tooth thickness t= o.s}n

Whole Depth hy=0.7003p,+0.002{| Approximate nor- | ¢,=20 degrees
mal pressure

Working Depth hy=0.6366p, anglet

Clearance c=he—hy, Center distance C=o0.5 (d4D)

Al dlmensmns in inches unless otherwise mdxca.ted

* This formula allows a sufficient Iengthl::r fine-pitch worms.

** Current practice for fine-pitch worm gearing does not require the use of throated
blanks. This results in the much simpler blank shown in the diagram which is quite
similar to that for a spur or helical gear. The slight loss in contact resulting from the use
of non-throated hianks has little effect on the load-carrying capacity of fine-pitch worm
gears.

It is sometimes desirable to use topping hobs for producing worm gearﬂﬁ which the
size relation between the outside and pitch diameters must be closely controlled. In
such cases the blank is made slightly larger than D, by an amount (usually from o.010 -
to 0.020) depending on the pitch. Topped worm gears will appear to have a small throat
which is the result of the hobbing operation. For all intents and purposes, this throating
is negligible and a blank so made is not to be considered as being a throated blank.

t As stated in the text on page 775, the actual pressure angle will be slightly greater due

3 the manufacturing process. https://tieulun.hopto.org
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BANG 2 : CAC DPUONG l\INH BUGC CUA TRYC VIT BUGC
NHO THEO TIEU CHUAN MY KET HGPG!UA TAI

TRONG VA GOC CHIU TAI

Tuble 2 : PITCH DIAMETERS OF FINE-PITCH WORMS .FOR
AMERICAN STANDARD
F Lead Angle ) in Degrees
Lead {Number|
Inézes, Thr‘;ads. 0.5 1o 1s 2.0 3.0 4.0 5.0 7.0
4 ”
Pitch Diameter d in Inches
0.030 I 1.0937 { 0.5472 | 0.3647 | 0.2735 | ... .. | -.....
0,040 1 X.4583 | ©.7297 | 0.4863 | 0.3646 | 0.2429 | ....
0.050 b 3 1.8328 | 0.9121 | 0.6079 | 0.4538 | 0.3037 | 0.
0.06o 2 0.7295 { 0.5469 | 0.3644 | ©.
©0.065 1 0.7903 | 0.5925 | ©.3048 | 0.2059 | 0.2365 | ......
0.080 1.3 0.9726 } ©.7203 | 0.4859 | 0.3641 | 0.201L | ......
©0.090 3 1.0942 | 0.8204 | 0.5466 | o. 0.2333
0.100 1,2 1.2158 | 0.9116 | 0.6073 | 0. 0.2592
0.120 3.4 I.4590 | 1.0939 | ©.7288 | o. 0.3111
0.130 1,2 1.5805 | 1.3851 | 0.7806 | o. 0.3370
0.150 3.5 I.8237 | x.3674 | 0.9110 | 0.6828 | 0.5457 | 0.3889
0.160 1,2.4 1.0453 } 1.4585 | 0.9718 } 0.7283 | ©0.5821 | 0.4148
0.180 6 2.1884 | 1.6408 } 1.0932 | 0.8193 | 0.6549 | 0.4667
0.195 < N DU SN BT 1.7776 | 1.1843 | 0.8876 | ©.7095 | ©0.5055
0.200 245 fooveii i i 1.8232 | 1.2147 | 0.9104 | 0,7276 | 0.5185
0.210 7 b e o 1.9143 | 1.2754 | ©.9550 | 0.7640 | 0.5444
0.240 368 ... ] il 2.1878 | 1.4576 | 1.0924 | 0.8732 { 0.6222
0.250 5 o 1.5184 | 1.1380 | ©.9006 | 0.6481
0.260 2.4 i 1.5791 | 1,18 0.9459 | 0.6741
0.270 0 Folr each lﬁzad shol\;m mfth}f ﬁr;t 1 2;7;38 1 22£ ° 382:9; ° 7c7,°°
) column, the numbers of threads i ) .
o.280 7 given in the second column are 1.7006 | 1.2745 | 1.0187 | 0.7259
0.30 | 3610 g‘:ffpfgg‘zﬂmd’“g to standard | 1 8220 | 1.3656 | 1.0015 | 0.7778
0.320 2.4.8 The standard axial pitch for 1.9435 | 1.4566 1.1242 °'g29g
0,325 s eﬁc}‘boigmhf d,amebtlef Shgw" ,3 1.9739 | 1.4794 | 1.1824 | 0.842
the y of the table is obtaine
0.35 7 | by dividing the lead given in | 21257 | 1.3932 | 1.2731 } ©.9974
0.360 9 column I by the number of | ------ T.6387 | 1.3003 | 0.9333
0.390 3.6 th}:eads given ﬁn column 2. ghusi ------ 1.7752 | 1.4189 | 1.0o111
where more than one number o
©0.400 | 458,30 § 4hreads is given in column 2, ) o 1.8207 | 1.4553 | 1.0370
©0.450 9 there will be more than one{ -.---. 2.0483 | 1.6372 | 1.1666
0.455 7 standard awal itt;h for thecor- | ...... } ...c... 1.6554 | 1.1796
0. 480 3.6 responding pitch diameter. | .. .. | ...... 1.7463 | 1.2444
Ezxample: For a lead angle of
0.500 5,10 2.0 degrees and a lead of o.240| ...ooo | oot 1.8191 | 1.2963
0.520 4.8 inch, the corresponding pitch| . ... | ...... 1.8019 | 1.3481
0.560 7 diameter is given in the tableas| . [ .. ..., 2.0374 | 1.451C
0.585 9 2.1878 inches, 1.5166
: Since there a]re three va‘ueslof """"""""" :
0.600 6 n given in column 2, pamely, 1.5555
0.640 48 |3 06,and8, there will also be three 1.6502
6 ‘1 ° standard axial pitches available . 1.68 52
©.650 5. for }t1hls pitch diameter. Thesse .
pitches are: 0.240 <+ 3 = 0.080;
:';2 ; cs>24o + 6 = o.040; and o.240 + igégg
' = 0,030, -
o8 | 6 //t;eulmqhei*)to.org
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BANG 2 : CAC PUONG KINH BUGC CUA TRUC VIT BUO(‘

'NHO THEO TIEU CHUAN MY KET HGP GIUA TAI

TRONG VA GOC CHIU TAI

Table 2 : PITCH DIAMETERS OF FINE-PITCH WORMS FOR
AMERICAN STANDARD

Lf:ad Number Lead Angle ) in Degrees

mn ) f
Inches, Th:’eads 9.0 | 11.0 | 14.0 ] 17.0 | 2.0 l 25.0 | 30.0

1

" Pitch Diameter d in Inches

0.120 3.4 0.2412 | ...... } ...
0.130 1,2 0.2613
©.150 3.5 0.3015 | ©.2456
o.160 1,2,4 0.3216 | 0.2620
©.180 6 0.3618 | ©0.2048 | ......
0.195 3 0.3919 | 0.3193 | o.
0.200 2,4.5 0.402¢ | 0.3275 | 0.2553
0.210 7 0.4221 | 0.3439 | 0.2681
©.240 3.6.8 0.4823 | 0.3930 | ©.3064
0.250 5 0.5024 | ©.4004 | 0.3192
©.260 2,4 0.5225 | 0.4258 | ©.3319
0.270 9 0.5426 | 0.4421 | 0.3447
0.280 7 0.5627 | 0.4585.| 0.3575
©0.300 3.6,10 0.6029 | ©0.4913 | 0.3830
©.320 2,4.8 0.6431 | 0.5240 | 0.4085
0.325 5 0.6532 | 0.5322 | 0.4149
©.350 7 0.7034 | ©.5731 | ©.4468
o.360 9 0.7235 | ©0.5895 | 0.4506
0.390 3.6 0.7838 | 0.6387 | 0.4979
©0.400 4,58,10 | 0.8039 | 0.6550 | o.s5107
0.450. 9 0.9044 | 0.7369 | o.5745
©.455 7 0.9144 | 0.7451 | 0.5809
0.48 1.6 0.9647 | 0.7860 | 0.6128
©.500 5,10 1.0049 | 0.8188 | ©.6383
©.520 4.8 1.0451 | 0.8515 | 0.6630
©:560 7 1.1255 | o.9170 | ©.7149
©.58s 9 1.1757 | 0.9580 | 0:7469
©.600 6 1.2059 | 0.9825 6.7660
0.640 4.8 ¥.2863 | 1.0480 | o.8171
0.650 5.10 1.3064 | 1.0644 | 0.8298
0. 700 7 1.4068 | 1.1463 | 0.8937
0.720 9 1.4470 | 1.1791 | 0.9192
0.780 6 1.5676 | 1.2773 | ©.9958
©.800 5.8,10 1.6078 | 1.3101 | 1.0213
0.900 [] 1.8088 | 1.4738 | 1.1490
©.910 [] 1.8280 | 1.4902 | 1.1618
0.960 6 1.9204 { 1.5721 | 1.2256
1.000 To 2.0098 | 1.6376 | 1.2767
1.040 8 weeer | To031 | 1.3277
1.120 T | eeennn 1.834r | 1.4209
1.170 9 1.9160 | 1.4937
1.280 8 { ...... 2.0061 | 1.6341
1.300 b T U T, 1.6597
1.440 9 1 ..o el 1.8384
1.600 10 oo 2.0427

.org



BANG 3 : TY $O RANG CUA TRUC VIT BUGC NHO - BANH
VIT THEO TIEU CHUAN MY

Standard

Lead Angle )\ in Degrees

ONIEVAD WIOoM

‘};’}Lg:gf‘ g::g} 0.5 ] 1 I 1.5 ' 2 I 3 l 4 I 5 l 7 l 9 ' 1 ' 14 ] 17 I 21 ] 25 l 30
?; ’ Dimensions of Tooth Parts in Inchest
] 0095 | .0095 | .0095 | .0005 | .0095 | .0095 | .0005 | .000S | .0004 | .0004 | .0003 | .000L | ,0089 | ..... } .....
0.030 L7 0229 | .0229 | .0229°| .0229 | .0229 | .0229 | .0229 | .0229 | .0227 | .0227 | .0225 | .0220 | .0216 | ..... | .....
Pn 0300 [ .0300 { .0300 { 0300 { .0300 { .0299 | .c299 | .0208 | 0206 | .0294 | .0201 | .0287 | 0280 | ..... [ .....
e orz7 | .or27 | .o127 { .o127 | .0127 | .0127 | .0127 | .0126 | 0126 | .Or25 | .0Y24 | .0122 | .01IY | .0IIS | ....
0.040 ke 0299 | .0299 | .0299 | .0299 | .0299 | .0290 | .0299 | .0297 | .0207 | .0205 | .0203 | .0288 | .0282 | .0273.{ .....
Dn 0400 | .0400 | .0400 ( .0400 | .0399 | .0399 | .0398 | .0397 | .0395 | .0393 | .0388 | .0383 | .0373 | .0363 cen
a o159 | .0159 | .0159 | .0159 | .0159 | .0159 | .ox59 | .0158 | .0157 | .0156 | .0154 | .ox52 | .0149 | .0144 | .0138
0.050 ke 0370 | .0370 | .0370 | .0370 | .0370 [ .0370 ( .0370 | .0368 | .0365 | .0363 | .0359 | .0354 | .0348 | .0337 | .0324
s 0500 | .0500 | .0500 | .0500 | .0499 | .0499 | .0498 | .0496 | .0404 { .049L | .0485 | .0478 | .0467 | .0453 | .0433
3 0207 | .0207 | .0207 | .0207 { .0206 | .0206 | .0208 [ .0204 | .0203 | .0201 | .0198 | .0193 | .0188'| .oI79
0.065 ke 0475 | .0475 | 0475 | .0475 | 0473 | .0473 | .0471 | .0469 | .0467 | .0462 | .0456 | .0445 | .0434 | .0414
Dn 0650 | .0650 | .0050 { .0049 | .0648 | .0048 | .0645 | .0642 | .0638 | .0631 | .0622 [ .0607 | .0589 | .0563
) (4 0255 | .0255 | .0254 | .0254 | .0254 | .0254 | .0253 | .0252 | .0250 | .0247 | .0244 | .0238 | .0231 | .0221
0.080 .13 o581 | o581 | .0579 | .0579 | .0579 | .0579 | .0577 | .0574 | .0570 | .0563 | .0557 | .0544 | .0528 | .0506
on . .0800 | L0799 [ .0798 | .0797 | .0794 | .0790 | .0785 | 0776 | .0765 | .0747 | .0725 | .0093
¢ ... o318 | .0318 { .0318 | .0318 | .0318 | .o317 | .0316 § .0314 { .0312 { .0309 } .0304 | .0297 | .0288 | .0276
©.100 ke  f..... 0720 | .0720 | 0720 | 0720 | 0720 | 0717 | 0706 | .071D | . .0700 | ,0689 | .0673 | .0654 { .0627
Pn | eeee 1000 | .1000 | .0000 | .0099 | .0008 | .0906 | .0093 | .0088 [ .0982 | .0970 | .0056 | .0934 | .0906 | .0866
[ weo | oaeans .0414 | .0a14 | .0413 | .0413 | .0432 | .0411 | .0409 | .0406 | .0402 | .0306 | .0386 | .0375 | .0358
0.130 ke . voo | 0037 { L0931 | 0929 | .0029 | .0926 | .0024 | .0020 | .0913 | .0004 | .0801 | .0869 ( .0845 { .oBo8
F:2 S U S .1300 | .1200 | .1208 { .1297 | .1295 | .1200 { .1284 | .1276 { .1261 | .1243 | .1214 | .1178 | .1126
[ ZSN IR B .0509 | .0500 | .0509 | .0508 | .0507 | .0506 | .0503 | .0500 | .0494 | .0487 | .0475 | .0462 | .0441
o.x6o ke ceese | veeeo | 1140 | X140 | .X240 | 1138 | .1135 | .21133 [ .1127 | .x120 | .1707 | .x001 | .1065 | .1036 | .09%
P ... c...| .1599 | .1509 | 1508 | .1596 | .1504 { .1588 | .1580 | .1571 | .1552 | .1530 | .1404 | .1450 | .1386

* a = addendum; k¢ = whole depth; and pn = normal circular pitch.
t Tooth proportions are based on the formulas given in Table 1.

https://tieulun.hopto.org
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NGUYEN LY VA CONG THUC CHO BANH VIT - 1
RULES ANI) FORMULAS FOR WORM GEARING - |

To Find

Rule

Formula

Addendum

Addendum may be affected b,
lead angle. See paragraph, Ad-
dendum and Dedendum.

Center
Distance

Add pitch diameter of worm-
wheel to gitch diameter of worm,
and divide sum by 2,

Divide numberof worm threads
by tangent lead angle, add num-
ber of wheel teeth and multiply
sum by quotient obtained by
dividing pitch by 6.2832.

c=2+a
2

P t
¢=ia5: (mr t7)

11

Dedendum

Dedendum may be affected b
lead angle. See paragraph, Ad-
dendum and Dedendum.

Clearance

British Standard — multiply
cosine lead angle by o.2 times
module,

¢ o02mcos Ly

Face Width,
Worm-wheel

For single and double thread
worms, multiply pitch by 2.38
andaddo.25. (Shell type worm.)

For triple and quadruple thread
worm, multiply pitch by 2.15and
add o.2. (Shell type.)

When worm threads are integral
with shaft, face width of worm-
gheel may equal C®8% divided

Y 3-

F = 2.38P 4+ 0.25

F=215P+0a

Co.8%

Lead of
Worm Thread

Multiply gitch by number of
worm threads or ** starts.”’

Multiply pitch circumference of
worm by tangent of lead angle.

Divide pitch circumference of
worm-wheel by ratio.

L =1tP

L = wd X tan Lg

L=xD+R

12

Lead Angle,
Worm

Divide lead by pitch circum-
ference of worm; quotient is tan-
gent of lead angle,

L

tan Lg = 31463

13

Outside Diam.,
Worm

Add to pitch diatneter twice the
addendum. Seeparagraph, Pitch
Diameter of Worm; also Adden-
dum and Dedendum,

do=d+ 2a

4

Outside Diam.,
Worm-wheel

For outside or over-all diameter
of worm-wheel, see paragraph,
Qutside Diameter of Worm-
wheel.

15

16

Pitch of Worm
and Wheel

Divide lead by number of
threads or '‘ starts "’ on worm =
axial pitch of worm and circular
pitch of worm-wheel. .

Subtract the worm pitch diam-
eter from twice the center dis-
tance. Multiply by 3.1416 and
divide by number of wheel teeth.

L
P=7

P (2C - d)Tx 3.1416

https://tieulun.hopto.org
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NGUYEN LY VA CONG THUC CHO BANH VIT -2
RULES AND FORMULAS FOR WORM GEARING - 2

No. To Find Rule Formula
Pitch of Worm, Multiply axial pitch by cosine of -
7 Normal fead angle to find normal pitch. P = P XcosLa

18

I9

2x

22

23

24

25

bitch Diam.,
Worm

Subtract pitch diameter - of
worm-wheel from twice the center
distance.

Subtract twice the addendum
from outside diameter. See Ad-
dendum and Dedendum.

Multiply lead by cotangent lead
angl% and divide product by
3.1416.

d=2C—D
d=dy— 20

_LXcotLa

d 3.1416

Pitch Diam.,
Worm-wheel

Subtract pitch diameter of
worm from twice the center dis-
tance.

Multiply number of wheel teeth
by axial pitch of worm and divide
product gy 3.1416.

D =2C—d

_ TP
3.1416

Radius of
Rim Corner,
eel

Multiply pitch by o.25

British Standard: Radius =
0.5 module.

Rad. = 025 P

Rad. = o.5m

Ratio

Divide number of wheel teeth
by number of worm threads.

R=T=+1

27

28

Rubbing Speed,
Ft. per Minute

Divide wheel pitch diameter by
ratio; square quotientandadd to
square of worm pitch diameter;
multiply square root of this sum
by 0.262 X R.P.M. of worm.

Multiply o0.262 X pitch diam-
eter of worm by R.P.M. of worm;
then multiply product by secant
of lead angle.

V = 0.262 n‘\ 'd’ + (%)'

V = 0.262 dn X sec Lg

Throat Diam., -

Worm-wheel

Add twice the addendum to
pitch diameter — see paragraph,
Addendum and Dedendum.

Dy=D+24

29

30

Throat Radius,
Worm-wheel

Subtract twice worm adden-
dum from outside radius of worm.

U =

oI &

— 2a

‘Tooth Depth

Whole depth equals addendum
+ dedendum. See paragraph,
Addendum and Dedendum.

W=ga+b or A4+ B

31

Worm Thread
Length

Multiply the number of wheel
teeth by 0.02, add 4.5 and multi-
ply sum by pitch.

British Standard — Subtract
square of worm-wheel pitch diam-
eter from square of outside diam-
eter and extract square root of
remainder,

G = P{4.5+ 0.02T)

6= VHi=D

https://tieulun.hopto.org




4. BANH RANG XOAN
HELICAL GEARING

NGUYEN LY CO BAN VA CONG THUC TINH BANH RANG XOAN
BASIC RULES AND FORMULAS FOR HELICAR GEAR

CALCULATIONS
In the formulas, N, a, etc., are the
numbers of teeth, helix angle, etc., for
either gear or pinion; the notations Na,
Ny, . ap, ete., refer to the teeth or angles
in the pinion or gear, respectively, in a
pair of gears a and .
No. To Find Rule ' Formula
Relation between
1 | Shaft and Tooth See rules at bottom of page 809.
Angles. .
Divide the number of teeth by the N
2 Pitch Diameter. product of the normal pitch and the D=
cosine of the tooth angle. Pncosa
. Add together the pitch diameters Ds+ Dy
3 Center Distance. of the two gears and divide by 2. C= 2
To prove the calculations for pitch |
diameters and center distance, mul-
tiply the number of teeth in the first
Checking Caleu- | gear by thetangent of the tooth angle
lations in (2) and | of that gear, and add the number of | Np + (Na X
4 | (3); for use when | teeth in the second gear to the prod- tan ag) =
angle between shaits | uct; the sum should equal twice | 2 CPn X sinag
is 9o degrees. the prodict ‘of the center distance
multiplied by’the normal diametral
pitch, multiplied by the sine of the
“tooth angle of the figst gear. B
Number of Teeth Follow procedure outlined under
5 | for which to Select | heading “Selecting Cutter for Mill-
Formed Cutter. ing Helical Gears,”" page 827.
Multiply the pitch diameter by
6 Lead of Tooth 3.1416 times the cotangent of the | L =«D X cota
Helix. tooth angle.
Divide 1 by the normal diametral L
7 Addendum, pitch. i S .
3 Whole Depth of Divide 2.157 by the normel diam- W = 2.157
Tooth. etral pitch.* Py
Normal Tooth 1.571
9 | Thickness at Pitch Divide 1.571 by the normal diam- Tn = P
Line. etral pitch. i
Outside Diam- Add twice the addendum to the _
10 | eter. pitch diameter. 0=D+1S

* For hobbed 20° pressure angle gears of 20 dlametrahtip@ A& Ui, thtO org

(2.200 + Pn) +-0.002.




HINH 1 - 12: SO PO LUC DAY CUA BANH RANG

NOAN - HUGNG CUA LIC TUY THUQC VAO CHIEU QUAY,
VI'TRI TUONG DOI GIUA BANH BI DONG - CHU DONG,
HUGNG XOAN

FIGS. 1 TO 12. THRUST DIAGRAMS FOR HELICAL GEARS - Di-
RECTION OF THRUST DEPENDS UPON DIRECTION OF ROTA-
TION. RELATIVE POSITION OF DRIVER AND DRIVEN GEAR,
AND DIRECTION OF HELIX
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HINH 13- 28 : SO PO LUC DAY CUA BANH RANG

XOAN - HUGNG CUA LUC TUY THUOC VAO cmﬁu QUAY,
VI'TRI TUONG DOI GIUA BANH B DONG - CHU DONG,
HUOGNG XOAN

FIGS. 13 TO 28. THRUST DIAGRAMS FOR HELICAL GEARS - DI-
RECTION OF THRUST DEPENDS UPON DIRECTION OF ROTA-
TION. RELATIVE POSITION OF DRIVER AND DRIVEN GEAR,
AND DIRECTION OF HELIX
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5. BANH RANG HANH TINH

~ PLANETARY GEARING
CAC TY SO HANH TINH HOAC AN KHGOP EPICYCLIC
RATIOS OF PLANETARY OR EPICYCLIC GEARING

D = rotation of driver per revolution of follower or driven member.

F = rotation of follower or driven member per revolution of driver. (In Figs.1to4,
inclusive, F = rotation of planet type ‘~llower about its axis.) .

A = size of driving gear (use either number of teeth or pitch diameter). Note: When
follower derives its mot ion both from A4 and from a secondary driving member, 4 =
size of initial driving gear, and formula gives speed relationship between A and follower.

B = size of driven gear or follower (use either pitch diameter or number of teeth).

C == size of fized gear (use either pitch diameter or number of teeth).

z:r size of planet gear as shown by diagram (use either pitch diameter or number of
teeth).

. ¥ = hsize of planet gear as shown by disgram (use either pitch diameter or number
of teeth).

s = size of secondary or auxilisry driving gesr, when follower derives its motion
from two driving members.

S = rotation of secondary driver, per revolution of initial driver. § is negative when
secondary and initial drivers rotate in opposite directions. (Formulas in which S is
used, give speed relationship between follower and the initial driver.)

Note: Inall cases, if Dis known, F =1 = D,or, if Fisknown, D=1+ F,

Fig. 1 Fig. 2 Fig. 3
FOLLOWER FOLLOWER FOLLOWER
8
" )
40, 7
- N,
N
1 ,-” DRIVER
Y fixep
[of
Fo b Fe==
i+3 B
Fig. 4 Fig. 6
FOLLOWER

>

FOLLOWER
_L L'/ DRIVER _ P
L“ FIXED - FIXED
: c sxC yXC
FocsE+y Fe147%B HttpS dedun. he

pto.org
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CACTY SO HANH TINH HOAC AN KHOP EPICYCLIC
RATIOS OF PLANETARY OR EPICYCLIC GEARING

Pig. 7
FOLLOWER

Fig. 8
FOLLOWER

PFig.9

FIXED DRIVER

X
s

Pig. 10

FOLLOWER DRIVER

@

Fig. 11

FOLLOWER

DRIVER

DRIVER

e
)

FIXED
D=1 +% F=1 +%
Fig. 13 Fig. 15
FOLLOWER
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CACTY SO HANH TINI HOAC AN KHOP EPICYCLIC
RATIOS OF PLANETARY OR EPICYCLIC GEARING

Fig. 16 Fig. 17 Fig. 18

SECONDARY DRIVER SECONDARY DRIVER SECONDARY DRIVER

Femz43XE~95 - Atz D= Ats
+—% D=t ox9 b=asoxw»

Fig. 24

DRIVER
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DAI PHANG VA RONG RO

FLAT BELTS AND PULLEYS
BANG 1: HE SO DUNG LUGNG PAI : K

Table 1. BELT CAPACITY FACTOR, K-FLAT LEATHER BELTING

SINGLE PLY DOUBLE PLY TRIPLE PLY
. .1 " ] 4 L1} " 3 " £t ” 31 ” .3 ”
Belt Speed, 164 364 864 964 364 064 464
g:::upt:t Medium | Heavy Light. |} Medium | Heavy | Medium | Heavy
Horsepower per Inch of Width, K — to be Corrected
by PFactorg from Table 2
6oo 1.1 1.2 1.5 1.8 2.2 2.8 2.8
8co 1.4 1.7 2.0 2.4 2.9 3.3 3.6
1000 1.8 2.1 2.6 3.1 3.6 4.1 4.5
1200 2.1 2.5 3z 3.7 4.3 4.9 5.4
1400 2.5 2.9 3.5 4.3 4.9 5.7 6.3
1600 2.8 3.3 4.0 4.9 5.6 6.5 7.1
1800 3.2 3.7 4.5 5.4 6.2 7.3 8.0
2000 3.5 4.1 4.9 6.0 6.9 8.1 8.9
2200 3.9 4.5 5.4 6.6 7.6 8.8 9.7
2400 43 - 4.9 5.9 7.1 8.2 9.5 4 10.5
26oo 4.5 5.3 6.3 7.7 8.9 10.3 1.4
2800 4.9 5.6 6.8 8.2 9.5 1.0 12.%
3000 5.2 5.9 7.2 8.7 10.0 11.6 12.8
3300 5.4 6.3 1.6 9.2 10.6 12.3 13.5
3400 5.7 6.6 7.9 9.7 1.2 12.9 14.2
3600 5.9 6.9 8.3 10.1 .7 13.4 14.8
- 3800 6.2 7.1 8.7 10.5 12.2 14.0 15.4
4000 6.4 7.4 9.0 10.9 12.6 14.5. 16.0
4200 6.7 7.7 9.3 11.3 13.0 15.0 16.5
4400 6.9 7.9 9.6 11.7 13.4 185.4 16.9
4600 7.1 8.1 9.8 12,0 13.8 15.8 17.4
4800 7.2 8.3 Xo.1 12.3 14.1 16.2 17.8
5000 7.4 8.4 10.3 12.5 14.3 16.5 18.2 -
5200 1.5 8.6 10.5 12.8§ 14.6 16. 18.5
5400 7.6 8.7 10.6 12.9 14.8 7.1 18.8
5600 1.7 8.8 10.8 13.1 15.0 17.3 19.0
5800 7.7 8.9 10.9 13.2 15.1 17.8 19.2
6000 7.8 8.9 10.9 13.2 15.2 17.6 19.3
Belt Speed, Minimum Allowable Pulley Diameter, Inch,
fpm For Belt Thicknesses Listed Above -
Up to " : 2
2500 234 . 3 4 st 8 163 20°
2500 to 1 1 g
4000 3 kil 4% 6 9 18 . 222
“f";? 34 4 s n” ot | 209 247

* The belt thicknesses are average thicknesses. See paragraph on Thicknesses of Flat
Leather Belting.
1 Wor belt speeds over 6000 feet per minute, consult a leather belting manufacturer.

1 For belts 8 inches wide and over, add 2 inches to minimum i
2 For betts 8 inchen wide ond overt o 3 inches to e o SUHIES iR IECTROPMO.Org
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FLAT BELTS AND PULLEYS

Tolerances: Allowable tolerances for thicknesses of single and double ply belts
are plus or minus 1/64 inch, based on the nominal thickness. At no point shall
single-ply ‘belting be more than 3/64 inch thicker or 2/64 inch thinner than the
average thickness. For double-ply belting, the variation in thickness shall not be
greater than 2/64 inch thicker or thinner than the average.

Triple-ply Belis: Most triple-ply belts are constructed for particular drive condi-
tions. The manufacturer should be consulted for specific information concerning
thickness and construction.

Pulleys. — On step-cone pulleys use a narrow, thick belt rather than a wide,
thin belt of the same horsepower capacity. It is good practice to use pulleys with
faces from 14 to 2 inches (depending upon their diameters) wider than the belt
required for the drive.

Use with Tension-Controlling Motor Base. — When used with an electric
motor drive, a flat leather belt will give best results if the motor is mounted on some
kind of a tension controlling base. Three types are generally available. Two of
these are pivoted; one uses the weight of the motor to maintain the proper belt
tension; the other utilizes the reaction torque of the motor to accomplish this. The
third type has a sliding action and controls the belt tension by means of springs.
The effect of all three types is to cause the belt to mamtam a uniform pull around
and across the pulleys.

BANG 2: CAC HE SO SU DUNG M, P, F DUNG DE XAC DINH
CONG SUAT TIEU THU
Table 2. SERVICE CORRECTION FACTORS M, P AND F USED IN
DETEMINING HORSEPOWEKR RAIING

M
Mol:);;ype Squirrel cage, compensator starting 1.8
. Squirrel cage, line starting 2.0
Starting Methed Slip ring and high starting torque 2.8
P
4 inches and under 0.5
Diameter 4%4 to 8 inches 0.6
of 9 to 12 inches 0.7
Small Pulley 13 to 16 inches .8
17 to 30 inches 0.9
Over 30 inches 1.0
F
. Oily, wet, or dusty atmosphere 1.35
gon‘ dittil::s Vertical drives 1.2 .
Jerky loads 1.2 :
Shock and reversing loads 1.4
Horsepower Reo!: -~ In Table 1 are given belt capacity factors for various
types and thicknes: 5 - flat leather belting and for various belt speeds in feet per

minute. These factors are expressed in terms of horsepower per inch of width and
are modified by service correction factors given in Table 2 as shown in the formula
below. Where the pulley speed is known in terms of revolutions per minute, the
corresponding belt speed in feet per minute can be found from Table 3.

The following formula is used to obtain the horsepower rating, H, of fiat leather
belt:

W XK XP .
B=—r https://tleulun.rfgpto.org



BANG 3 : CHUYEN DOI TOC DO RONG ROC TU

\ 4
VONG/PHUT - FI/MINUTE
"Revolutions per Minute
Pulley
e [ e e [ [ Lowtmtsw|«»Tx«»tmfmlmlmtmwmrm»
Inches Velocity in Feet per Minute ’ ,
I 26 s2| 79| 105 | 114 | 128 13| 1s7] 81| 183 ) 209} 236 | 262 | 3or| 34| 367 393| 419 4887 47r| Qa2
3 52| 105 | 157 | 200 | 228 | 257 | 262 | 314| 361 367 | 419 | 470} 524 | Goz | 628 | 733 | 785 | 838 | 916 | 942 | 1885
3 79 | 157 | 236 | 314 | 342 | 385 | 393 | 471 | 542 | 550 | 628 | 707 | 785 | 903 | 942 | Iroo | 1x78 | 1257 | 1374 | 1414 | 3Ba7
4 |[Io5 (209314419 (456 | S13| 524 | 628 | 722 | 733 | 838 | 042 | roa7 | 1204 | 1257 | 1466 | 1571 | 1676 | 1833 | 1885 | 3770.
§ | 131}262)|393|524!|570| 641 | 654 | 785 903 | 016 | 1047 | X178 | 1300 ; 1505 | I57I | 1833 | 1964 | 2004 | 2291 | 2356 | 4712
6 {157 [314] 471|628 )| 683 TI0| 785 | 942 | 1084 | 1100 | 1257 | 1414 | 1571 | 1806 | 1885 | 2100 | 2356 | 2513.| 2749 | 2827 | 5655
"7 {183} 367|550 | 733§ 797 | 898 | 916 | Iroo | 1264 | 1283 | 1466 | 1649 | 1833 | 2107 | 2799 | 2566 | 2749 | 2032 | 3207 | 3209} ....
8 {209 | 419 | 628 | 838 | O1x | T026 | T047 | 1257 | 1445 | 1466 { 1676 | 1885 | 2094 { 2409 | 2513 | 2932 | 3142 | 3351 | 3665 | 3770
9 236 | 471.| 707 | 942 {1025 | 1154 | 1178 | 1414 | 1625 | 1649 | 1885 | 2121 | 2356 | 2710 | 2837 | 3200 | 3534 | 3770 | 4123 | 4341 | ....
I0 262 | 524 | 785 (1048 |1139 | 1283 | 1309 | 1571 | 1806 | 1833 | 2094 | 2356 | 2618 | 3011 | 3143 } 3665 | 3977 | 4189 ) 4582 | 4712 | ...
20 524 (1047 {157 |2004 (2278 | 2566 | 2618 | 3142 | 3612 | 3665 | 4180 | 4712 [ 5236 | .... ..
30 | 785 (1571712356 13142 [3416 | 3848 | 3027 | 4712 | 5418 | 3498 | .... 4 ... b | el .
o.1 3! 51 8) 1o) rx) 3| 13f{ 16] | 8] 2| 24| 6] 30| 31 37| 39| 43| 6] 41| n
0.2 §) 1o} 6| 2x| 23| 26 26| 31| 36{ 37| 43| 47| 52| 6o |- 63| 73| 79| 84| 92| 94 18
‘0.3 8| 16| 24| 3t 34 38| 39| 47| s54{ S5| 63| 7| 79! 9o 94| Iro| 18| 126 | 137 1AL | 283
0.4 I0o| 28| 31| 42| 46 5L 52 63 72 73| . 84 94| 05| Y20 126! 147 | 1S7| 168 | 183 | 188.| 377
0.5 13 26! 39| 52| s7| 64y 65| 79| 90| 92| ros| 8| 13x | ISt Is7) 183 | 196 | 200 | 229 | 236 | 471
0.6 16| 31 '41 631 681 77 78 94 1087 130) 126 14t | 18571 181 18| 20| 236 | 251 | 275 | 383} 565
0.7 8i 37] ss| 73| 8| 9o| 92| mo| 126 128 | x47| x6s| 183 | 2xx | 220 257 | 275| 203| 32r | ‘33 | 660
o.8 2t | 42 63f 84 or( 103 ( ro5{ 126 144 ( 147 168 | 189 | 209 ( 241 | 251 { 203 | 3%4 | 335 367 377 | 754
0.9 24| 47| 71| 94| Toa| 115 118} 141 163 | 165 | 188 | 212 | 236 | 271 | 283: .330| 353] 377 | 413| ‘424 m

https://

ieulun.hopto.org’
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CAT VA NOIDAT PHANG

1. sbonen'pulley centers to the
minimuim, .

2. Take a steel tape measurement
around the pulleys.

‘The ends of the belt should be cut
square with its edge, using either a
knife or 2 good belt cutter.

3. Prepare belt lap.

For Single Ply Belt

(;)lDra_Prh ll linehaul-gss be‘hfx he::l of .
the lap. The lap.shou nned to
point in. the same directign as the
other laps in the belt

(b) Shave down belt ends tapering
evenly from heels to points. Begin
shaving at heel and work toward

’ pom_r. .

{e) Remove high spots with belt
scraper and. finish to feather edge so
that the completed lap will be same
thickness as body of the belt.

Splicing Flat Leather Belt

https://tieulun.hopto.org
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CAT VA NOI PAI PHANG

{d) Roughen belt fibres with scratch-
er, (Card clothing approximatefy No,
26 or 28).

te) Brush off loose fibres.

Double Ply Belt

(a) Separate plies on female end of
belt for distance approximately three
inches-longer than overall lap length.

{b) Cut back the bottom ply an
amount equal to the break.. (For ease
in splicing, the long leg of the fe-
male end should always be made on
the top ply of the endless or field
lap.)

tec) Shave female end as shown in
sketch.

(d) Shave outer surface of male end
so that it matches in length with
female end.

{e) Continue %tepuau'on of lap as
for single-ply belt.

%

4. Place prepared belt around pulleys
s0 as to tun in the proper direction.

Splicing Flat Leather Belt (Continued)

’ . + https://tieulun.hopto.org
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CAT VA NOI PAI PHANG

«

8. Mark belt, using square, imme.
diately beyond where clamps will be
applied. This mark serves as a guide .
in keeping clamps at right angles to
the belt edge, and as a check against
any slippage of clamps.

&. Place belt clamps centrally on belt
and as far back as possible to allow
ample takeup on rods.

7. Tighten rods making one turn at
a time on each rod so that length on
both edges of belt will be kept equal.
Where possible rock or turn pulleys
to work out all belt slack.

8. Fasten working platform.

9. If belt is drawn up further than
‘anticipated, cut back male end to
make laps match,

10. Apply waterproof cement sizing
coat uns let dry, usually about 30 mia-
utes.

11, Apply the final or stcxing coar
of cement. Quickly place cemented
ends together, matching carefully, and
press between boards with C clamps.
A few tacks hammered in splice will
help to keep eénds from shifting.

12, Let c.;h-y for 20 minutes before
removing C clamps and boards. Take
care not to disturb points of lap.

13. After allowing splice. to dry
thoroughly, for at least five hours,
remove belt clamps and rods, as well
as ed-ny tacks that might have been
used.

Splicing Flat Leather Belt (Continued)

It may not be necessary or convenient to make certain belts, particularly those
under six inches in width, endless with a cemented joint. In selecting the type
of fastener to use, bear in mind that the joint should approximate as nearly as
possible the endless belt. .

Where joints are not cemented, lacing with rawhide or Indian tanned lace, ex-
plained in the following paragraph, makes one of the best joints for leather belts.

https://tieulun.hopto.org
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BANG 2 : CHIEU DAI PHIA NGOAI TIEU CHUAN

Table 1. LIGHT-DUTY V-BELT CRO;SS-SECTION DIMENSIONS
Table 2. LIGHT-DUTY V-BELT STANDARD QUTSIDE LENGTHS

* The 2L cross section is in limited u.

Nominal Top Width
Nominal Thickness
All dimensions in inches.

Cross Section

ROSHARYRNARNASR SAQINRRCRANART

httpé://tieulun.hopto.org
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BANG 3 : KICH THUGC RANH RONG ROC CHO

DAIV TAI NHE

BREAK CORNERS
WITH FILE .

f 8
g 9
|8
- — [
DIAMETER AT
DIMENSION W
g j § e,
g| £ef wl| b |x[g gﬁg wl| o |ax
5| 84 |5 G
s4| d8a48 E&° AGAS v
] - | Underxrs |33°|.240 Under 2.65 56"‘.485
1.5~-1.99 | 34° { .243 ) 2.65—3.24 | 32° | .490
4 2.0-2.5 | 36° | .246[] 3% | -T° 4L 3.25~5.65 | 34° | .494 Eiad ekl
Over 2.5 38° | .250 Over 5.65 | 38° ] .s04 :
Under2.2 | 32° | .a60 Under 3.95 | 30° | .624
2.2-3.10 | 34° | .364 3.95—4.94 { 32° | .630|| gy
& 3.2—4.2 | 36° ) .368 46 | 15 s 4.95-7.35 | 1 | .6af] | ¥
Over4.20 [ 38° | .a7m2 ‘ Over7.35 | 38°} .650

All dimensions in inches except where otherwxse indicated,

BANG 4. KHOANG CACH TAM CHO PHFP TOl THIEU DE

LAP ’.‘)AT VA THAO DAI V TAI NHE
Minimﬁm Ailowance Below (—'-) and
: . Above (4) Standard Center Distance, Inches
) 3L 3L 4L sL
8to18 ~34+¥ | ..o b
Btoas —58,4+14 —-M.4H ) e
25t0.38 ~3,1+34 .+ —-1,4+34
38 tobr -3, -+ %, +M -1+%
61toso e T e ~1,4+14 -4+ 134
qltorooinel | ... | ..l —134,+134 b i)

Note: Minus vuluen are for shortening cmter distance for installation. Plus values

Are !or lengthenin; center dist:

to

te for

and wear.

-

https://tieulun.hopto.org
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V-BELTS AND SHEAVES
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Horsepower Ratings

BRITENS 2R E NN IENETESRENRY :

P b b B 0t el bt e

-

HERBIIRSERREISSE55553RS R8BI

s
A

Effective Outside Diameter of Small Sheave, Inches

2

TY SO CONG SUAT TIEU THU CUA PA1 V TAI NHE

.
.

biz)

Table 5. HORSEPOWER RATINGS FOR LIGHT-DUTY V-BELTS

9

BANG S

®

3L s [t [aL |aL 4L {3t 4L ol [ oL |ole] ol [sL | 4L |sL |4k [l | oL [ sL foL®

4114

Belt
per
Min,

Speed, ||

_* These horsepower ratings also hold for this belt size when used with aheaves of larger effective outside

https://tieulun.hopto.org
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BANG 6 : CHIEU DAI BUGC TIEU CHUAN KHI DUNG
PAI V NHIEU DAI
Table 6. STANDARD PITCH LENGTHS FOR MULTIPLE V-BELTS

Standard Standard V-Belt Cross Sections Permissible | Matching
Length Deviations Limits
ength a |l B ] c]op | E pirom Std. | for
nation® Standard Pitch Lengths, Inches Tn hngt 1%

, ches Inch

26 27.3 + .7~ .3 .10

31 32.3 . + 7.~ .3 .10

33 33.3 . + .8,—~ .4 .10

35 .3 36.8 + .8,— .4 .10

38 39.3 39.8 + .8,—~ .4 .10

42 43.3 43.8 + .8~ .4 .10

46 47.3 47.8 + .8— .4 .10

48 49.3 49.8 + .9~ .§ .10

st 52.3 52.8 +'.9,— .§ .10

. 53 54.3 54.8 + .9.— .5 .30
55 56.3 56.8 + .9.—:5 .10

60 61.3 61.8 + .9,— .5 .20

62 63.3 63.8 + .9,—~ .5 .20

64 65.3. 65.8 4+ .9,— .5 .20

66 67.3 67.8 + .9.— .5 .20

68 69.3 69.8 + .9~ .5 .20

7 732.3 732.8 + .9,— .5 .20

75 76.3 76.8 + .9~ .5 .20

78 79.3 79.8 +1.0— .5 .30

80 Br.3 | ..... +1.0,— .5 .30

8r | ..... 82.8 41.0,— .5 .30

83 .8 +1.0,— .§ .30

8s .8 1.0,~ .§ .30

90 .8 1.0,~ .5 .30

96 1.0,— .§ .30

97 | ... | 088 | ..o} o ) el +z1.0—- .5"* .30

108 | 106.3 { 106.8 | 1079 | ..... | ..... +1.1,— .5 .40
iz | 113.3 | 1313.8 { 1149 § ..., +1.1,— .5 .40
120 123.3 +1.2,~ .§ .40
128 131.3 +1.3,— .6 .40
136 | ..... | 137.8 { 1389 | ..... +1.3— .6 .40
144 147.3 1.4,— .6 .40
158 161.3 +1.5— .6 .40
162 165.3 +1.6,— .6 .40
173 176.3 +1.7.~ .7 .5¢
180 183.3 +1.7,~ .7 .50
195 108.3 +1.8,~ .8 .50
210 213.3 +2.0,— .8 .50
240 240.8 +2.2,~ .9 .50
270 270.8 271.0 +2.4,—~1.0 .50
300 300.8 30L.0 +2.5,—1.2 .60
330.8 33t.0 +2.5,—1.2 .60

% 360.8 361.0 +2.5,~1.2 .60
390 390.8 391.0 +3.0,—-1.5 .70
420 420.8 421.0 +3.5,—2.0 .70
480 480.: 481.0 | +4.0,—2.3 .70
540 540.8 |} s41.0 4.5,—3.0 .70
600 600.8 601.0 5.0,—3.5 .70
660 660.8 661.0 6.0,~4.0 .70

* To specify belt size use the Standard Length Designation prefixed by the letter
mdwstmg cross section, for example: Boo.

Lel imum allowable dxﬁerenm in actual pitch lengths of longest and shortest
V-belts in a given set.

Il.lpb IILIUUIUII II

0.0rg



618.
" BANG 7: KiCH THUGC RANH VA DUNG SAI CHO.RONG
ROC NHIEU DAL V.

FILE BREAK ALL
SHARP CORNERS

N
l 7z

™ 7 LAY,

L—s ——Q—E—-i

GRQOVE
‘ANGLE

Standard Groove - Deep Groove

Pitch Diameter | 3 D:mennonl Rimensions .
= :§ 4 )
& g w| bplx|ss|elw|D|Xx| & |E

E Range
‘ £34°] @ |aozrf... |03l @] @ |rozr).... |+.03] @

Minimum
en

Al 3.0 206tos4 |34° '494} .a90 |.xas| 3% | 36

Over 5.4 .} 38° | .504. /645 [.280 § 36 | e

611}
741

B|sa 4orero || -8 o0 luns| m | 760 |.ass | % | e

Over 7.0 | 38° | .650.

C| 9.0] 8.oto1so | 36°

3 780 |.200| ¥ 1}&«1085} 1.085 |.505 | 134 [134e
Over 120 | 38% .

1.305.

12,0 t0 12.99°| 34° |r.250
‘IDl13.0{ 13.0t0 17.0 | 36° l1.271

7.0to 7.99| 34° .879}
Over 17.0 | 38° 1.383]

1, 513]

r.050 |.300f 134 | % |v.54xflr.d65 1718 | 136 e

E j21.0

18.0 to 24.0 | 36° |1.527 e ¢ 11.816 .
Over 210 | 38° Lsu} 1.300 "m-'%v 1}'6 1.8‘49'} 1.745 |.845 sz M6

All dimensions in inches except groove angles are in degrees ‘ ’

! Summation of the deviations from S for all grooves in any one sheave shall not

exceed 0,063 inch,

3 Tolerances for W: for A and B belts are . oos mch for Cand D belts *. oo7 inch;

| and for E belt, 4-.010 inch.

2 Tolerances for E: for A belts are, +.070, ~.000 inch; for B and C belts +.150,
—.000 inch; and for D and E belts, 4.250, —.000 inch.

Outside D:&mzter Tolerances: Under 12 inches, 4020 inch; 12.0 up to 24.0 mchea.
3-.040 inch; 24 up to 58 inches, .06o inch; 58.0 up to 72.0 mches #.120 inch; and for
72 inches and above, +.250 inch.

Outside Diameter Eccentricity: For 10. o-mch pitch diameter and under, .or0 inch.
Add .oo0s inch for each additional inch of p:tch diameter up to and including 60.0-inch
mtch :zametet Add .oo1 inch for each addmonal inch of pitch diameter above
6o inches.

Side Wobble and Runout: .o0or inch per inch of pitch diameter up to 20 inches. Add
.0008 inch for each additional inch of pitch diameter up to and including 6¢.0 inches.
Add .ccr inch for ench agditional inch of pitch diameter above 60.0 iniches.

For standard key and keyway dimensions, see pages 869 and 870. :

https://tieulun.hopto.org
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BANG 8: KHOANG CACH TAM TOl TH]EU CHO PHEP DE .
LAP VA THAO DAI V NHIEU DAl .

Table 8. MINIMUM CENTER DISTANCE ALLOWANCES FOR
. INSTALLATION AND TAKE-UP OF MULTIPLE V-BELTS

Range Minimum Allowance Below (—) and
of Above (+) Standard Center Distance
Standard
Lengths A B [ o] D : B
26 to 38 —34, +1 —1,+1 O .
38to 6o =34, 136 | —~1,+138 | —x34, 3l ...
Goto go —34, 42 —134, +2 134, 42
9o to 120 —1,+234 | ~134,+234 | —134, 235 | ...l )
120 to 158 —1,43 —134,+3 —136,4+3 —2,43
1s8torgs  |......... —1M4, 4346 | —2,43¥4 | —2,-F3l4 | —2)4,-+3¥4
195 to 240 ceraaene —x¥4, 44 -2, 44 —2,+F4 —a}4,+4
-| 240to290 ] ......... —2,4438 | —238, 434 | —234, 4434 |
27060330 | ...iiiann —-2,+5 -2}, 45 .| —3,+s§
330 to 420 veeaeaees —-2,+46 —234,46 |—3,+6
4a0andover| ......... N RO -3 ~334,"
All dimensions in inches. .
* For this belt size and lengths 1.8 per cent of belt length abovs standard eentet
distance for stretch and wear. )

T BEYOND H.P. 8 RRM.
3000} A RANSESR sugwn,

v FE
2500 y e " MANUFAGTURER
i " 8 "
E 1800 . - / =

.
o
Q
1=
e

S
g
TN
N
=

X

REM.OF SMALL
L]
oo
[
o
A,

e

- - V/

100! / i

L~ 2 3 4567 9 20 30 40 100 200 300 500

" 4] 50 70 90 400
HORSEFOVIER X SERVIGE FACTOR

) THI DE CHON DAl v VOl TRUYEN DPONG CHO TRUGC
CHART FOR SELECTION OF V-BELT FOR GIVEN DRIVE
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BANG 9 : UNG DUNG CAC HE SO HOAT BONG CUA

DAL V NHIEU PAI
Table 9. SERVICE FACTORS FOR MULTIPE V-BELT
APPLICATIONS
Electric Motors
A.C. D.C.
Saquirrel Cege | | oo, | Phase
o )
AOP R A
S IR TR
w -1 * - (]
Eaggé Bel E135 (%5 1 3 ségg
Z23|z81 H (B8 z | H (%61 8 | 8 |30
Service Factors
Agitators —
Paddle-Propeller :
Liquid............... rof{xro|r2]...
Semi-Liquid......... 1.2 | 10| 1.4]1.2
Brick and Clay
Machinery
Avuger Machines...... f...|12]14]rg 1.4 . | a.0
De-Airing Machines.| ... {1.2 [ 1.4 [ 1.4 1.4]... |20
o1z 1.8 1.8 .. . | 2.0
1.5}13|18]1s
o216 1.8
1.2 | 1.4 )14
1.2 161714
1.2 | 1.4 | 1.4
1.3 tairol...
1.2 {132 1.4 | 1.4 o eee |12
1.2 ] 1.2 I.4|1.4 t.2}12|12
1.2 | 1.2 1.4 )14 1.2
rora2Cyl.......... 1.4 | 1.4 IL.5j LS t.2 .
Conveyors .
Apron:.............. e (4] 16 1.4 1.6
Belt(Ore, Coal, Sand)| ... jr.2 ] 1.4 1.2 I.4
Belt(Light Package).| ... | 1.0 | 1.1 1.0 1.2

https://tieulun.hopto.org
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BANG 9 : NG DUNG CAC HE SO HOAT PONG CUA
DAL V NHIEU DAI

Electric Motors
A.C. D.C.
. Syn- Single
Squirrel Cage chronous | Phase
Applications s gg i )
| AL EIAHE A I
E‘g ed g w8 & g g 5| e i
‘Em 'a§ e (g Bl e (& fi » o wﬂ
LHENRERIELG BAR LR
za|zd| H |8l 2 | E |48 8| & {[Se|A6
Service Factors
rolnr|... ... ... & X ral
1.6 1.8 . . . ] 1.6 1.8
1.4 )16 . . 114 1.6
1.4 |16 . . 1.4 1.6
1.6 | 1.8 1.6 1.8
1.4 | 1.6 I.4 1.6
1413614 ..0]... O B 1.4]1.6
Gyratory Crushers... 1.4116|1.4]|2.4]16 . 1.4 {16
Cone Crushers....... 1416114 ...10... ‘ 1.6 | 1.6
Crushing Rolls. X.4|1.6]1.4 .. . 1.4]1.6
1.4|1.611.4|1.4|12.6 1.4 | 1.6
1.4 |16 1.4 )1.4]... 1.4 |16
1.2)... |14 vee | T2 . .
1.4 2016 2.0 TS I 3 ) R .
1.2} .. 1.4 P 1.4 R
1.6 2.0] 20| 2.0
1.2 h V1 IO ROV I R X 1.5
X.4 1.4|1.4|20]14|1.84}2.4]1.4]|1.6
' 1.4 1.2 |1.0] 12|12
1.4 o 12|12
1.2 h 1.0/r0|10]3x0
1.4 wl12f13
1.0 1.0|10]|10]| 10
1.0 ... |t0] 1.0 .
1.4 1.2|1.0]|1.2]12 .
1.0 10/1.0]|1.0]{ 10
1.0 10l10|10]| 10
1.0 1.0|{10}j10| 10
.| 1. 1.3|1.2|13}10
1.411.6}14 .. 1.4{1.6
1.4 (1.6 ] 1.4 . 1.4 1.6
1.4 |1.6[1.4 . 1.4 1.6
cen | 2.4 2.6 1.4 1.4}16
Flaking Mills........ . l16)1.6)1.8 1.4 1.6
Tumbling Barrels....| ... ] 1.6 | 1.6 | 1.4 .. }r4]16

https://tieulun.hopto.org
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_ V-BELTS AND SHEAVES

Table g (Co:m'uued). Service Factors for Multiple V-Belt AppHcations

Electric Motors -
A.C, D.C.
. Syn- .| Si '
Squirrel Cage chtgnnous P’;::sl:
Applications 3 Sg ] - E
leslsla Bl a8, 190, |32
cgleg giag el gl s 2|3 19
& = |ue & |& 215 old
a g |34 ] E
P '5 . 3 = g E ©
2 g Blas §| = 5-5 2 8=
z3|z3) & |22 = | H |48 S | & [d=]30
: Service Factors
Papei Machinery ’
Jordan Engines...... 1.511.3]18{r1.5]1.6j18 1.5{1s])...
- Beaters .ir4i{ral...rs .41 1.4|18
Calenders. ... Jrz2lra2l o 1.2 . . 1.2}1.21{...
Agitators ra2f{sofxg|ra|...]...].cf..|r2]r2|ré
Dryers......... 112|132 1.2 1.2} 1.2} ...
*~ Paper Machines......| 1.4 | 1.4 1.8 1.5 | 1.5 | 1.6
Pumps -
Centrifugal. .. 1.2]12|x4|2.4]... 12|12
SRR 1.2 | 1.2 (x.4]|14]... 1.2|1.2] ...
Rotary........coceun 1.2} 1.2 |1.4|1.4 .. 1.2 [ 1.2 1.2
Reciprocating — :
3ormore Cyl...... r2r2)...11.4]1.4]1.6
1or2Cyl.......... 1.4(1.4]...[2.6]|1.6}18
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V-BELTS AND SHEAVES

Factors X, ¥, and Z for Ube in Forinula 4

Regular Quality Belts ‘ Premium Quality Belts -
g Belt Cross Section o .
gla]ls[c| o[ elalsl{c|ple
Values of X, Y, and Z to be Used in H.P. Formula
X | 1.945 | 3.434 | 6.372 | 13.616 | 39.914 | 2.684 | 4.737 | 8.792 | 18.788 | 24.478
1 ¥ | 3.801 | 9.830 [26.948 | 93.899 |177.74 | 5.326 }13.962 |38.819 |137.70 1263.04
Z | 0.0136§ 0.0234] 0.0416] 0.0848| '0.1222{ 0,0136{ 0,0234] 0.0416] ©0.0848] o0.1222

Example: Find the horsepower capacity of a standard quality A6o size V-belt for
a drive in which the pitch diameter of the small sheave is 3 inches and that of the
large, 9 inches.
The small sheave is to rotate at 1750 R.P.M.
1. Find center distance C (Formula 3, page 956) i
b+ Vi < 32D — )}
C =
16
where 5 = 4L — 6.28 (D + d)
L = 61.3 inches (Table 8)
b =4 X61.3 —6.28(9 + 3) = 169.8

- 169.8 + v/160.8% — 32(9 — 3)?

= 21.0 inches

,C 16
2. Find arc of contact, 4 (Formula g, page 964)
— ° — ¢ e .
A = 18° _ D = d)o] 9o = 180° — 9 — 3607 - 563°
(5 . 21.0

3. Find correction factors
Length correction factor = 0.98 (Table 12)
Arc of contact correction factor = 0.96 (Table 13) -
Small diameter factor (Speed ratio =9 + 3 = 3) = r.z4 (Table 14)
4. Compute belt speed in thousands of feet per minute:
31X P.D. Xx RP.M. o314 X3 X 1750 _
12 X 1000 12 X 1000

S

1.38

§. Compute equivalent diameter of small sheave .
de =3 X 1.14 = 3.42 inches
6. Compute belt H.P. using Formula 4: .

8015
HP. = 194559 — 3 f;' — 013683
! '8
. .38
= 1.945 X 1.38"% — “-5-8—3%—:(71—1— — .0136 X 1.38?

= 1.945 X 1.34 — 1.535 — .034 = 1.04
7. Apbly length and arc of contact correction factors to get horsepower capacity:
1.04 X 0.98 X 0.96 = 0.98 H.P.

8. Divide horsepower capacity into horsepower to be transmitted to obtain
number of belts required for drive.

https://tieulun.hopto.org
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2. TRUYEN PONG XICH
TRANSMISSION ROLLER CHAIN

BANG 1: CHI DANH THEO TIEU CHUAN MY CHO CAC CHI
TIET XICH LAN

Roller Link D. — An inside link oonsxstmg of two inside plates, two bushings,
and two rollers.

Pin Link G and E.— An outside. link eonsxstmg of two pin-link plates
assembled with two pins.

Inside Plate A.— One of the plates forming the tension members of a roller
link.

Pin Link Plate E. One of the plates fonmng t.he tens:on ‘members of a
pin link.

Pin F. — A stud articulating within a bushmg of an insxde link and secured
at its ends by the pin-link plates

Bushing B. — A cylindrical bearing in which the pin turns,

Roller C. — A ring or thimble which turns over a bushing.

Assembled Pins G. — Two pins assembled with one pin-link plate.

Connecting-Link G and I. — A pin link having one side plate detachable,

Conmecting-Link Plate I.— The detachable pin-link plate belonging to a
connecting link.

Offset Link L.— A link consisting of two offset plates assembled with a
bushing and roller at one end and an offset link pin at the other.

Offset Plats J.— One of the plates forming the tension members of the
offset link.

Offset Link Pin K.— A pin used in offset lmks httbS'//tiequn hopl

o.org
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BANG 2: CAC KiCH THUGC TIEU CHUAN MY

CUA XiCH LAN
Table 2. AMERICAN STANDARD ROLLER CHAIN DIMENSIONS
(ASA B29.1957)

L je—A ]
dWh NN

. i ———

N BN

Z 1IN

N N
“lnmu‘\("\\ NN

P g 1

Roller Diameters A are approximately 5¢ P.

The width W is defined as the minimum distance between the link plates. In
the wide series the width is the nearest common fraction to 3¢ P.

Pin Diameters B are approximately 5{s P or 14 of the roller diameter.

Thickness H of Inside and Outside Link Plates for the standard series is approx-
imately 1§ P.

Thickness of Link Plates for the hea.vy series of any pitch is approxxmn.tely that
of the next larger pitch standard series chain.

Maximum Width of Roller Link Plates = 0.95 Pitch.

Mazximum Width of Pin Link Plates = 0.82 Pitch.

Moxi Pin Diameter = nominal pin diameter 4- 0.000s inch.

Minimum Hole in Bushing = nominal pin diameter + o.0015 inch.

Moaximum Width of Roller Link = nominal width of chain + (2.12 X nominal
link plate thickness.)

Mi Dist bet: Pin Link Plales = maximum width of roller link
+ 0.002 inch.
Standard Series Heavy
. Max, Series
Pitch | Roller

P Diam-- | Stand- Pin | Thick- | Measur- | Thick-
eter ard Width Diam- neéss of ing ness of
4 Chain w eter B | Link | Load, | Link

No. Plates H Lb. Plates H
1 *0.130 25 1$ 0.0905 | ©.030 8 | .....
3% *0.200 35 e 0.141 0.050 18
¥4 5 40 | He 0.156 0.060 3t | .....
3 0.400 50 84 0.200 0.080 49 | .....
5 1343 | *© 60 34 0.234 0.094 70 0.12§
T 3 8o 36 0.312 0.12§ 125 0.156
i L2 100 34 0.375 0.156 195 0.187
134 7% 120 T 0.437 0.187 281 0.219
14 1 140 1 0.500 0.219 383 0.250
2 134 160 134 0.562 0.250 500 0.281
234 11349 180 11342 c.687 0.281 633 0.37%
P32 1% 200 114 0.781 0.312 781 0.378

3 176 240 1% 0.937 | 0.375 H ttrx)Ié?/ti_ ujljl%.oh

* This size chain has no rollers,

Lpto.org
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BANG 3: CAC TIET DIEN RANG TIEU CHUAN MY CUA BiA
XiCH LAN

Tablé 3. AMERICAN STANDARD ROLLER-CHAIN SPROCKET
TOOTH SECTIONS (ASA B29.1-1957)

—>EI<—T—'|E¢- B ' e A :
T__ lmcu LINE /_ —\ [_ _—\ :
T 1

_ R\& (‘? : 4
7 7/
Smvere WIDTH MuLTiPLE WiDTH L
Wi‘ dth Mazx. Sprocket Thickness (T') Sprocket Chamfer
of Chain Single Double, 4 Pitch Depth of | Width.of | Minimum{

w Strand Triple Strand P Chamfer | Chamfer | Radius
Strand |and Over} . C E R ~
3 o.110 | o0.107 | 0.096 M 1 | 14 | o.263
3o 0.168 0.162 0.149 113 3o 3¢ - | 0.398
3¢ o.227 | ..... | ..... 123 34 e 0.531
54e 0.284 0.275 0.356 56 Yo 56 0.664
34 0.343 0.332 0.311 b 3 3% | 0.796
123 0.459 0.444 0.418 1 14 1) 1.062
% _0.575 | o.557 | ©.526 14 3 543 1.327
Ei3 " 0.692 0.669 0.633 134 b o 1.593
b | o.924 0.894 0.848 134 123 74s 1.858
13 1.156 1.119 1.063 2 T " 2.124
11349 1.301 1.259 .| 1.19% 234 134 943 2.392
134 1.389 I.344 1.278 214 134 e 2.654
1% 1.738 1.682 1.601 3 134 3 3.187
P = pitch of chain; W = chain width; H = nominal thickness of link

plates (Table 4) ) .

T = 0.93W — 0.006 inch (maximum for single-width chains)
T = 0.90W — 0.006 inch (maximum for double- and triple-width chains)
" T = 0.86W — 0.012 inch (maximum for quadruple-width chains and over)

- c -‘o.sP = depth of chamfer; E = }4P approximately, but not to exceed%’
R (minimum) = 1.063P = chamfer radius; Maximum fillet radius = 0.04P.
A =W + 4.22H = transverse pitch for multiple strand chains
Minus tolerance for overall measurement across one or more flange teeth =

o.0r W - 0.006 in. Maximum variation in thickness of any individual flange =

34 tolerance for overall measurement.
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'H.2: CACPUONG KiNH CUA DiA XiCH
Fig 2. SPROCKET, DIAMETERS

A . I 'q\_
: Ls
'\ a6 & o 8w L___|
_. 2 3 w8 T3 4
v gl s & 8 de T
CALIPER D. /' o o
NN~

bFig. 2. Sprocket Dismeters
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BANG 4 : CAC PUONG KINH DA XiCH LAN THEO TIEU

CHUANMY
Table 4. AMERICAN STANDARD ROLLER CHAIN SPROCKET DI-
AMETERS (ASA B29.1.1957)

These diameters apply only to chains of x-inch pitch. For any other pitch diameter
or outside diameter, multiply the diameter given below by the pitch.
Caliper Diam. (even teeth) = Pitch Diameter — Roller Diam.

Caliper Diam. (odd teeth) = Caliper factor X Pitch — Roller Diam.
See Table § for tolerances on Caliper. Diameters.

p.org

No. Pitch Outside | Caliper No. Pitch OQutside | Caliper

Teeth | Diameter | Diameter}{ Factor Teeth { Diameter | Diarpeter{ Factor
9 2.9238 3.348 2.8794 59 18.7892 | 19.363 | 18.7825

10 3.2361 3.678 6o 19.1073 19.68%

1 3.5495 4.006 3.5133 61 19.4255 20.000 19.4190

12 3.8637 4.332 62 109.7437 20.318

13 4.1786 4.657 4.1481 63 20.0618 20.637 20.0556

14 4.4940 4.981 64 20.3800 | 20.956

15 4.8097 5.304 4.7834 65 20.6982 21.274 20.6921

16 5.1258 5.627 . 66 21.0164 21.593

17 5.4422 5.949 5.4190 67 21.3346 21.911 21.3287

18 5.7588 6.271 68 21.6528 22.230 B

19 6.0755 6.593 6.0548 69 21.9710 22.548 21.9653

20 6.3924 6.914 70 22.2892 22.867

21 6.7095 7.235 6.6907 71 22.6074 23.185 22.6018

22 7.0267 7.555 72 22.9256 23.504

23 7-3439 7.876 7.3268 73 23.2438 | 23.822 | 23.2384

24 7.6613 8.196 74 23.5620 24. 141

25 7-9787 8.516 7.9630 75 23.8802 24.459 | 23.8750

26 8.2962 8.836 76 24.1984 24.778

27 8.6138 9.156 8.5992 77 24.5166 25.096 24.5116

28 8.9314 9.475 78 24.8349 25.415

29 9.2491 9.795 9.2355 79 25.1531 25.733 25.2481

30 9.5668 T0.114 8o 25.4713 26.052

3t 9.8845 10.434 9.8718 81 25.7896 26.370 25.7847

32 10.2023 10.753 82 26.1078 26.689

33 10. 5201 11.073 10.5082 83 26. 4260 27.007 26.4213

34 10.8379 11.392 84 26.7443 27.326

35 11.1558 II.711 1I.1446 8s 27.0625 27.644 27.0879

36 1X.4737 12.030 86 27.3807 27.962

37 11.7916 12.349 I1.7810 87 27.69%0 28. 281 27.6048

38 12.1095 12.668 88 28.0172 28.599

39 12.4275 12.987 12.4174 89 28.3354 28.918 28.3310

40 12.7455 | ¥3.306 90 28.6537 | 29.236

41 13.0635 13.625 13.0539 91 28.9719 29.555 28.9676

42 13.3815 13.944 92 29.2902 29.873

43 13.6995 14.263 13.6904 93 29.6084 30.192 29.6042

44 14.0175 14.582 94 29.9267 30. 510

45 14.3355 14.901 14.3269 95 30.2449 | 30.828 30.2408

46 14.6536 15.219 96 30.5632 31.147

47 14.9717 15.538 14.9634 97 30.8815 31.465 30.8774

48 15.2898 15.857 98 31.1997 31.784

49 15.6079 16.176 15.5999 99 31.5180 32.102 31.5140

50 15.9260 16.495 100 31.8362 32.421

51 16.2441 16.813 16.2364 10% 32.1545 32.739 22.1506

52 16.5622 17.132 102 32.4727 | . 33.057

53 16.8803 17.451 16.8729 103 32.7910 33-376 32.7872

54 17.1984 17.769 104 33.1093 33.604

55 17.5165 |» 18.088 17.5094 105 33.4275 34.013 33.4238

56 17.8347 18. 407 106 33.7458 34.331

57 18.1528 | 18.725 | 18.1450 107 34. o6t ths3d/éeu UH: PP

=8 18.4710 19.044 108 34.3823 34.
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BANG 5 : DUNG SAI AM BUONG KiNH DAY CUA piA XicH

PUQC GIA CONG CAT
TABLE 5. MINUS TOLERANCES ON THE BOTTOM DIAMETERS
OF CUT SPROCKETS
Number of Teeth
Pitch
Upto16 16-24 25-35 36-48 49-63
3 0.004 0.004 0.004 0.00§ 0.00§
3% 0.004 0.004 0.004 0.008 0.005
123 0.004 0.005 0.0055 0.006 0.0068
5 0.005 0.0055% 0.006 0.007 0.008
" 0.00§ 0.006 0.007 0.008 0.009
E 4 ©0.006 0.007 0.008 0.009 0.010
M 0.007 0.008 0.009 ©.010 0.012
134 0.007 0.009 0.010% 0.012 0.013
34 0.008 0.010 0.012 0.013 0.01%
2 0.009 0.011 0.013 0.015 0.017
23 0.010 0.012 0.014 0.016 0.018
234 0.010 0.013 0,018 0.018 0.020
3 0.012 0,018 0.018 0.021 0.0324
Number of Teeth
Pitch -
64-80 81-99 100-120 121-143 144 11D
M 0.003 0.005 0.006 0.006 0.006
34 0.006 0.006 0.006 0.007 0.007
34 0.007 0.0075 0.008 0.0083 0.009
b3 0.009 0,000 ©0.009 0.010 0.011
.3 0.010 ©.010 0.0I1 0.012 o.013
4 0.011 0.012 0.013 0.014 0.018
34 0.013 0.014 0.016 0.017 0.018
144 o.015 0.016 0.018 0.019 '0.021
134 ' o.017 0.019 0.020 | 0.022 0.024
2 0.019 0.021 0.023 0.02§ '0.027
234 0.02% 0.023 0.028 0.028 0.030
236 0.023 0.02§ 0.028 0.030 0.033
3 0.027 ~ 0.030 0.033 0.036 0.039
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BANG 6 : CAC PUONG KiNH O TRUC CUC DAINEN DUNG

CHO PiA XiCH LAN
Table 6. RECOMMENDED ROLLER ‘CHAIN SPROCKET MAXIMUM
BOTE AND HUB DIAMETERS
Silent Qhﬁn Pitch
% no- % % x
No.. -
of Mazx. Mazx. Max. Max. Max,

Teéth | Max, Hub .| Max. Hub | Max. Hub | Max. Hub | Max. - Hub
Bore Dia. | Bore Dia. | Bore Dia. | Bore Dia. | Bore Dia.

1 1963 806¢ | 3542 xi)6e | 3%a 11842 | IH % | 156 2%

.| 5 . 036 | 16 1336 | 1583 14364 | 1% 2l 13582 24564
13 3 e |1 134 %% 1l 1127 24 2 34
7] 16 11964 | 2342 1334s | 15Ms 2044 31 2l4 2983 . 31l
15 ‘U 1% | 1M 11¥e | 11742 2963 13943 234 2134 3436«

16 814 11542 | 1962 10364 | 11Me 2%V« | 33042 20364 | 27343 3936
17 | 1352 1'%z | 13§ 23%4 | 13543 2146 | 2782 383 | 2'¥e 4Me
18 | 1742 12343 | 11743 21964 | 136 28764 | 2982 3'342 | 346 44l
19 {14 137 | 11Ue  2%%« | 2Ms 3564 2%s 34564 | 3Me 49164
20 | 1982 16l6s | 13342 258 | a4 3%s | 2'Ue 303« | 3% SUa

31 | 1¥e 2064 | 12343 22543 | 2%42 32164 | 2'Ue 436 A 51942
22 | 14s  2'Me | 11%s 2'%e | 27 3'%4e | 2'9Me  47is k123 5594
23 | 1%e 23e | 2342 3342 | 256 3% | 34 4364 | 436 61564
24 [ 1'Me 2Ue | 214 . 31764 | 21Hs 4364 3% 4393 | 4Me Hs
25 |13 2%Me | 2%s 3?7064 | 2272 4% 336 5542 41lis 6%

Silent Chain Pitch

M 421 134 2 2%
No. -

of Max. Max. © Max. Max. Max.
Teeth | Max. Hub | Max. Hub | Max. Hub | Max. Hub | Max. Hub
Bore Dia. | Bore Dia. | Bore Dia. | Bore Dia. | Bore Dia.

11 | X343 23343 | 2%Me 33764 | 21He  4'M6a | 3953 43342 | 31Me 5036
13 | 2% 3% 2% a¥io | 3K ¥ 3% 53764 | 42383 6516«
13 21753 32382 | 34e 43364 | 3%e  SHe 4Yie . 6564 5352 7%
14 21Ms 43s | 3%s 5Y4a |3  5U 414e 62342 | 5%34a 8376«
15 | 334 41942 | 334 53364 | 4aUe  6%%4 | 4% 73 644 9¥s

16 [3%: 5 4 6 41%e 7% 544 8l6e | 7 10362
17 | 333 §1342 | 419463 63164 |'sMe 737« | S1Me 82462 | 7Me 10374
18 32843 55164 | 42342 . 63143 | 534 8%+ 64 931e 816 Ixtlbe |
19 | 4Me 6364 [ 41346 77%4 | StYe 84364 | 674 9546 | 9 12%6
20 | 41%3 63% | sUe 7THe | 6M 0176 | 7 101942 | oM 134

| 4'Ms 7 514e 82764 | 61346 983s | 73 11151 | 10 14364
22 | 478 7343 | 576 85764 (704 10564 | 838 1178 . | 1074 143742
23 | s¥e 730 | 636 93§ Us 10136 | 9 123364 | 1136 15243
24 | stle 8134 | 6136 05364 | 8 1l 0% 13382 |13 163964
25 | 57342 83%. | 7 1olles | 8Me 12Me | YoM  135M4 | 1334 17U

* Association of Roller and Sdent Chain Manufacturers.
All dirnensions in inches.

For standard key dimensions see pages 868 to 870. https://tieulun.h0p|0.org
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Lo ‘ / []
fo—t— T A
0 mim—--—hti g Fuo
"DT!!I’N ABOVE 80 TEETH / . J
Frk Yo . = %j -
_ Single Strand " Multiple' Strand
. . Sprocket Web Thickness, T for Various Pitches P
. Smgle Strand Multiple Strand
P PTPT)PT‘PT]PTFTHPT
3124 3 1.ga7|irds 1.625)[234 jx.000it 36 i.375|| 34 { Soo|ixé | .750(|a¥€ |1.128
.375 [|x_. 1.s0o[|134 |.7501{2}s [1.x3s]l 35 | 406({x | 562|136 | .87s{i2}4 11.250 |
.406 {1144 |.562H2 1.875ll3  Ir.as0ll 84 |.437 I!vi .625}l2 - {x.000]13 {1.500
Formulas for Dimensions of Single and Multiple Sprocket:
= 0.625P .93
H = 0375+ §+ 0.01PD g - g;;g +t~259 LA
- i i -2 ‘
é - :llsi}gor semi-stee! castings R = 0.04P for single-strand sprockets
C' = o.gP R = 0.57T for multiple-strand sprockets
All dimhensions in inches, .
BANG 8 : CACTY SO DAC TRUNG CUA piA XICH BANG
THEP

H = Z 4 D/6 4 0.o1PD '

— For PD up to 2 inches, Z = o.125 inch; for 2-4 inches,
§\ Z = 0.187 inch; for 4~6 inches, 0.25 mch and for over
¥ 6 inches, 0.375 inch.

Hub length L = 3.3H, normally, with a minimum of 2.6 H,
Hub diameter HD = D + 2H, but not more than the maxi-

PO f-—-—1 b HD
[BRE

\\ " mum hub diameter MHD given by the formula:
T . MHD = P(oot%—l) —0.00

where: - = Chain pitch, in inches
. N - umber of sprocket teeth

-—-L——"

keyways to eliminate all backlash, especially on the fluctuating loads. A set screw
should be located over a flat key to secure it against longitudinal dlsplacement
Where a set screw is to be used with a parallel key, the following sizes are recom-
mended by the Association of Roller and Silent Chain Manufacturers. For a
sprocket bore and shaft diameter in the range of 3¢ through 74 inch, a }4-inch set
screw; for a range of 13{s through 134 inches, a 3¢-inch set screw; for a range of
1134 through 214 inches, a }4-inch set screw; for a range of 2546 through 34 inches,
# ¥-inch set screw; for a range of 33¢ through 414 inches, a 34-inch set screw; for a
range of 43¢ through s34 inches, a 74-inch set screw; for a range of 3¢ through
73 inches, a 1-inch set screw; and for 734 through 1234 inches, a 1}¢-inch set screw.

https://tieulun.hopto.org
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LAN
Table 9. AMERICAN STANDARD SPROCKET TOOTH FORM

" FOR ROLLER CHAIN (ASA B29.1-1957)
) —¥— S

1 ::HIE 1

‘\‘ 2 SO G AN = \.v.zw
N1 \° o

J

A I b _J

"\ 360

P = pitch (ee); N = number of teeth; Dy = nominal roller diameter
Ds = seating eurve diameter = 1.005 Dr + 0.003; R = 3§.D,
tCl = pitch line clearance = 0.0y (P — Dy) + 0.002

D4 and Cl have only plus tolerance, which equals 0.003 Dy 4 0.005

4 =35°+ (60° + N); B =18 — (56° + N); ac = 0.8 Dy .
M = 0.8 Dr cos (35° -+ (60° + NY) .
T = 0.8 Dy sin (35° - (60° + N)); E = 1.3025 Dy + 0.001§

Chord zy = (2.605 Dy + 0.003) sin (9° — {(28° <+ N))

y8 = Dy [1.24 sin (17° — (64° + N)) — 0.8 sin (18° -- (56° + N))].
' Length of a line between a and b = 1.24 D, (This line is parallel to ec)

Angle that line between g and b would make with horizontal = 180* + N

W = 1.24 Dy cos (180° + N); V = 1.24 Dysin (180° + N) . ]
P = Dr [0.8 cos (18° — (56° + N)) + 1.24 cos (17° — (64° + N)) — 1.3025] — o.001§
H = /F* —(1.24 Dy ~ 0.5P + 0.5 Cl cos (180° + N)J + 0.5 Cl sin (180° + N)

S = 0.5 P cos (180° 4+ N) 4 H sin (180° + N) .
Approximate Q.D. of sprocket when J iz 0.3 P = P [0.6 + cot (180° + N)}

O.D. of sprocket when tooth is pointed = P cot (180° - NY+2 H

Pressure angle for new chain = xgb = 35° — (120° 4+ N)

Minimum pressure angle = xab — B = 17° — (64° + N); Avemge pressure angle

= 26° — (92° + N)

Seating Curve Data — Inches
Min. | Min, | D, CI

Min, | Min. | DuCI

P IO "R ot {Tar| P | Dr ;R | it | Tol®
" 0.130 | 0.0670 | 0,010 { 0.0055 [ 14 % 0.3785 | 0.037 { 0.0070
3¢ 1 0.200 | 0.1020 | 0.0x4 { 0.005% 1%4 E23 ©.4410 | 0.046 | 0.0075
1% 10.306 | 6.1585 | o.015 | o.0060 | 134 T 0.5040 | 0.055 | 0.0080
3§ .1 8§40 | 0.x585 | o.015 { 0.0060} 2 134 o.8670 | 0.063 | o.008%

-84 ] 0.400 } 0.2025 | ©.018 | 0.0060 2% 1343 | 0.7080 | o0.061 | 0.0090
% 1542 | 0.2370 | 0.023 | 0.0065 2 1946 - { 0.7870 | 0.068 | 0.0095
1 | 5 0.3155 | 0.028 [o0.0070 | 3 174 0.9435 | 0.081 | o.olo§

* Tolerance on D, and Cl.is plus only. { Sprockets with pitch line clearance are known

as Type I. Type 11 sprockets have zero pitch line clearance "ﬁ'tl‘tﬁ&ﬁ?ti‘éttﬁﬁ‘l?lﬁ‘fjtﬁo.org-

as Type 1.
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" BANG 10 : DUNG CU CAT DINH HINH TIEU CHUAN BE CAT
DIAXICHLAN
Tuble 10. STANDARD SPACE CUTTERS FOR ROLLER-CHAIN

" SPROKETS(ASA B29.1- 1957)

fy—

1 |
M CUTTER WIDTH
M

Construction: Draw X VY. With ¢ as a center and a radius equal to R draw circular
arc xd; with a’ as a center and with same radius draw circular arc x'¢”. To complete
seating curve z¢/, draw d’d tangent to d’s’ and dx. Locate ¢ and ¢’ from dimensions M
and T in table below. With cand ¢’ as centers describe arcs xy and 5’y’. Draw ys per-
pendicular to cy and ¥'s’ perpendicular to ¢’y’. Locate b and ¥ from dimensions W and
V. Draw bs parallel to cy and b's’ parallel to ¢’y’. With radii b2 and ¥’s’ equal to F
draw topping curves ssand &’s’. The line y2 is a common tangent to the two circular
arcs xy and s3,'similarly y’s’ is tangent to #’y’ and »'s’.

Angle Yab is equal to 180° + N when the cutter is made'for a speciﬁc number of
teeth, but has the values shown in the table below for cutters covering a given range of
teeth, The following formulas are for cutters covering the standard ranges of teeth
} where Naequalsintermediate values given on page 979.

W = 1.24 Dy cos Yqb'.' V = 1.24 Dy sin Yab

=" [x.'u s_in(l7 4-“—6 - Yab) —o8 sin(xs‘ 56')]

G
. . 56° 116 .
F—D;[o@cos(xs —F)+rz4oos(!7 +-————Yab)—!.aoas]—o.oo!sm.

Por other points, use the value of Na for N in the standard formulas in Table 8.

Data for Laying Out Space Cutter

Range of . y
Teeth M_ o T LS v
8 ©.5848 Dy " o.5459 Dr 1.7328 Dr | o©.5044 Dr
9-IX 0.6032 Dy 0.5255 Dy . 1.1782 Dy ©.3866.D+
2-17 0.6194 Dy - 0.5063 Dy 1.2129 Dy 0.2578 D~
© 18-34 0.6343 D» R 0.4875 Dy 1.2353 Dy 0.1081 Dy
35up 0.6466 Dy ) 0.4710 Dy : 1.2400 Dy o
Range of | . ) )
Tecth F . Chord zy s Angle Yab
-8 0.7104 Dy — 00015 | 0.2384 Dy + 0.0003 0.0382 Dy 24°
.91z 0.608x Dy — 0.0015 | ©.2800 Dy + 0.0003 0.0561 Dy 18°10
12-17 _ | 0.6807 Dy — 0.0015 | 0.3181 Dr 4 0.0004 0.0905 Dy 12°
18-34 0.6542 Dy — 0.001§5 | ©0.3540 Dy + 0.0004 0.1455 Dy s*
35 up 0.6348 Pr — 0.0015 | 0.3850 Dr - 0.0004 |- 0.1713 Dr o*

E (same for all ranges) = %.3025 Dy 4 0.0015; G (same fmhﬁﬁ“&lﬂ“ﬂho

to.org
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BANG 11: CAC KiCH C DUNG CU CAT NEN DUNG bE GIA

CONG DIA XICH LAN :
Table 11. RECOMMENDED SPACE CUTTER SIZES FOR ROLLER-
CHAIN SPROCKETS
Number of Teeth
Pitch %ﬂg’ l [ =3 I o-11 | 12-17 | 18-34 I asup
Cutter Diameter (Minimum)
4 0.130 234 234 23 234 234 23
3¢ 0.200 2% 234 234 2% 234 2%
l6to% | 0313 | 3 3 k31 34 3 34
54 o0.400 | 344 38 3U U 3u 3n
3 0.469 k3! 34 336 33 33 33
Ttor} 0.625 | 376 4 4% 414 4l 4%
14 to 134 | o.750 | 4M 43§ 4% 438 43¢ 456
134 0.875 436 444 45% 456 434 44
13 1.000 5 5% 5% 534 514 »5h4
2 1.125 | 534 534 556 534 57 57
234 1.406 534 6 634 634 614 634
234 1.563 634 653¢ 634 674 7 714
3 1.875 1 7} 734 774 8 8 8y
Pitch Roller Cutter Width (Minimum)
" 0.130 516 e 548 9 - %453 %1
3% 0.200 1542 1542 1542 s s 134a
¥4 to 54 0.313 3 3 ¥ 3 2342 1Y e
34 0.400 3 34 3 3 2342 114e
34 0.469 294, 2942 2942 7% 3743 134s
1 torlf 0.625 321 114 11543 11587 | 11343 ) 1ll4y
14 to 134 | o.750 134 1134, 13342 13 11}4s 156
2721 0.875 11346 1134s 13342 134 11 Hs 154
3 1.000 2342 2343 24{e 244 13442 144
2 1.125 21343 21344 234 254s 24 2343
24 1.406 | 214, 2114e 2?42 21942 21543 2134,
23%4 1.563 3 3 2t34e 29949 234 2114e
3 1.87s 31%3 31%3 1742 31542 31143 3%as

Where the same roller diameter is commonly used with chains of two differ-
ent pitches it is recommended that stock cutters be made wide enough to cut
sprockets for both chains.

Marking of Cutters. — All cutters are to be marked, giving pitch, roller
diameter and range of teeth to be cut.

-Bores for Sprockét Culters (recommended practice) are approximately as
calculated from the formula:

Bore = 0.7V (Width of Cutter + Roller Diameter + 0.7 Pitch)

and are equal to 1 inch for 14- through 34-inch pitches; 114 inches for 1- through
134-inch pitches; 134 inches for 13{- through 2%-inch mtches, 134 inches for
2}§-mch pitch; and 2 inches for 3-inch pitch.

M

Outside Di

mended practice) are approximately as calculated from

Outside Dnameter =.1,2 (Bore + Roller Diameter + o.7

s of Space Cutters for 35 teeth and over (recom-

R ho

||;t0.org
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Table 12. AMERICAN STANDARD STRADDLE CUTTERS FOR
ROLLER-CHAIN SPROCKETS

e ——— e,

CUTTER WIDTH . (P+D;)

~Fy ~
Al ~
xu..___.
D
"y
c 1.24 .
c2 i P
f = - o e .
l_x—2 2 2 2yl

Construction, — P'= Pitch, Dy = roller diameter, and N = number of teeth
on which cutter is based. Draw XY and the two seating-curve circlef zd and 2'd” as
explained in Table 9. Locate c and ¢’ from the dimensions K and J as given in this
table. Locate b and ¥. Draw car and ¢/o%’, and with centers ¢ and ¢/ draw the
working curves sy and #’y’. Draw ys and y’s’ perpendicular to cy and ¢’y’ respec-
tively. Draw bzand &% parallel to cy and ¢’y respectively, With b and b as centers
and radius b3 equal to F (sec table), strike the arcs of the topping.curves. Cutter
width is P 4 Dy, Cutter diameters are as given in Tablexx for 35 and over teeth.

-

N = number of teeth on which cutter is based; A4’ = 335° — 120
K =08Drcos A’y J =08Drsgin A’; - E = ¢x = 1.3025 D+ ¥ o0.001§
F =D, [o.8cos (18" - %) 4 1.24 cos (x7° - %—) - 1.3025] — 0.0015

Maximum pressure angle (new chain) zab = 35° — 1—21%’ = 24.1° for “ B "’ cutter
and 32° for ¢ A "’ cutter. '

Minimum pressure angle = zob — gcy = 17° — %: = 11:2° for “ B " cutter and
15.4° for ** A "' cutter.

Average pressure angle = 26° — %—-:; = 17.6° for ** B '' and 23.7° for ' A "’ cutter.

There will l;e on the sprocket bottom diameter slight indentations for smaller, and

slight projections far larger sprockets than the specific sprockets (11 and 40 teeth) for
which cutters are designed.

Data for Laying Out Straddle Cutter

No. of Teeth
L]
Cutter to be Cut K J F
B 17 and under | 0.730 Dr | 0.327 Dr 0.6937 Dy — 0.0015
A 18 and over 0.678 Dy | 0.424 Dy 0.6596 Dy — 0.0015
+ | ‘No. of Teeth Chord ~
Cutter to be Cut xy 4 : E ]
B 17 and under | 0.2928 D, 4- 0.0003 0.0617 Dy 1.3025 Dy -} 0.001§
4 18 and over 0.3762 D¢ +0.0004 | o©.1007 D 1.3025 Dy + 0.0015

* Only two cutters of this type are required to cover the entire range of teeth,
t Notirecommended for Type II (see footnote to Table 9) sprockets.

https://tieulun.hopto.org
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Table 13. STANDARD HOB DESIGN FOR ROLLER-CHAIN

SPROCKETS (ASA B29.1-1957)

‘ '——Ds_—H L )
==
LR LN A7 [
h -
T A _\R RY/ L —Tli7 1 Y

AN S )
\%:’ 9 N\ /_
Q-v' ce . ce Q

TR ot
2 Py 2

SecrioN Normar ro HoB TEETH

Hobs designed for a given roller diameter (D,) and chain pitch (P) will cut
any number of teeth -
P = Pitch of Chain; P, = Normal Pitch of Hob = 1.011 P inches
D, = Minimum Diameter of Seating Curve = 1.005 D, + 0003
Cl = 0.07 (P —Dy) +0.002; C = 0.287 D,
F = Radius Center for Arc GK; TO = OU =P, +2 /
H = o0.27 P; E =0.03 P = Radius of Fillet Circle
@’ is located on line passing through F and J.  Point J is intersection of
line X¥ with circle of diameter D,. R is found by trial and the arc of this
radius is tangent to arc XG at X and to fillet radius.
OD = Outside Diameter = 1.7 (Bore + Dy + 0.7 P) approx.
Dy = Pitch Diameter = OD — D,; M = Helix Angle; sin M = P, +

xDp
L = Lead = P, + cos M; W = Width = Not less than 2 X Bore, or
6D, 0r 3.2 P
Data for Laying Out Heb Outlmes Inches
P Pa H E [ OD. | W | Bore | Keyway ono.
34 0.2527 | 0.0675 | 0.0075 | 2.640 234 | 1.250 | 3 X ¢ 13
36 {0.379 | o.101 | 0.012 | 3.1x25 234 | 1.250 | 34 X ¥4 13
3 | o0.506 {o0.135 | o0.015 | 3.378 234 | r.250 | M X 34 12
5% lo.632 {o0.170 | o0.018 3.625 236 | 1.250 | 14 X 3¢ 12
3 0.759 0.202 0.023 3.750 ] 21| 1.250 | M X 1§ 1T
I I.011 0.270 ©0.030 4.375 33 [ 1.250 | M X }i Ir
14 | r264 [0.337 (©0.038 | 4.750 1 43¢ [1.250 | M X 1% 10
‘134 | 1.517 [o0.405 {0.045 }5.375| 5 | 1.250 | M X1 10
4 | 1.770. | 0.472 | 0.053 }6.375 6 1.500 | 36 X ¥e 9
2 2,022 [ 0.540 {0,060 |6.875] 63 | 1.500:] 36 X 3e 9
24 | 2.275 | 0.607 |0.068 [8.000] 835 ] 1.750 | 3 X He 8
234 | 2.528 | 0.675 (-0.075 | 8.625 | 93§ | r.750 | 34 X e 8
"8 | 3.033 |0.810 [o0./0g0 | 9.750 | 11}4'| 2.000 | 56 X 3Me | 8
- . ! N - Lt A /4 1 Lot
IILIP S TG URUT .|1U}JL

.org
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Table 14. RECOMMENDED MAXIMUM R.P.M. OF SPROCKETS
Chain No.
s | s | &8 | o | o | & [ ®
No. of "
Teeth Pitch
w [ | w [ s | w | u | =
Sprocket R.P.M.
1 4310 2260 1020 1690 1230 920 580
12 4960 2590 170 1940 1400 3050 670
13 5540 2900 1310 2180 1570 1180 750
14 6070 3170 1430 2380 1720 1290 820
b4 6530 3420 1540 2560 1850 1390 880
1 6940 3630 1630 2720 1900 1480 935
17 7290 3810 1720 2860 2060 1550 98s
18 7590 3970 1790 2080 2150 1610 1020
19 7840 4100 1850 3080 2220 1670 1060
20 8os0 4210 1890 3160 2280 1720 1090
31 . 8230 4300 1940 3230 2330 1750 1110
22 8370 4380 1970 3290 2370 1780 1130
23 8480 4430 2000, 3330 2400 1800 1150
24 8560 4480 2020 3360 2420 1820 1160
25 8610 4510 2030 3380 2440 1830 1160
30 8580 4490 2020 3370 2430 1830 1160
I 35 8200 4290 1930 3220 2320 1740 1110
. 40 zsso 3970 1780 970 2140 1610 1020
i 45 3570 1600 2670 1930 1450 920
; 50 5950 3110 1400 2330 1680 1270 8os
! as’ 5010 2620 1180 1970 1420 1070 678.
4020 2100 950 1580 40 o 860 545
Chain No. .
100 L 120 I 140 r 160 I 180 l 200 I 240
No. of i
Teeth - Pitch
271 I ¥4 I 34 I 2 | 24 J 234 I 3
Sprocket R.P.M.
IX 415 335 . 235 200 165 145 110
12 475 315 270 230 190 165 128
13 535 415 305 260 218 185 140
4 585 455 335 280 23§ 208§ 155
15 630 490 360 305 258 220 165
16 670 520 380 35 270 235 175
17 700 550 400 340 28y 245 185
18 730 570 415 295 255 195
19 755 590 430 365 305 265 200
20 715 605 440 315 315 270 205
3l 620 480 a8s 320 280 210
2 803 630 460 328 280 a1
a3 815 640 465 395 330 28s 218
24 825 645 470 400 330 290 220
25 830 650 475 400 338 290 220
30 825 645 470 400 338 290 220
35 790 615 450 380 320 275 210
40 73 570 415 3ss 298 ass 195
45 655 S18§ 375 320 265 230 178
50 S75 450 325 275 230 200 150
gz 480 315 275 235 195 170 128
390 305 220 185 155 138 100

https://tieulun.hopto.org
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CHI TIET MAY |
MACHINE DETAILS

VIT COCO
COLLAR SCREWS
Qutside | Num- |y 0! oo of | Thick: | Diam: | Radius
Diameter{ ber of ness of | eter of of
| of Screw,| Threads | Head:| Squared coner | Cottar, | Head,
D ({perInch| 4 B c F R
4 40 o] 3¢ He M H
Hs 24 Me . M 564 14s b
] 20 u u | 56 He %
5o 18 He e e 21 56
% 16 % 3% 3¢ 5 L2 4
He 14 He He u C1Ye’ %
% rzorx3| M % 3e 13s 1
U 12 He He s - 15e 4
5 1Y 3 % 56 | x - I
% 10 % % 9% | 1Y 371

* On all screws four inches long and under, threads are cut 3 of the length L; longer
than four inches, threads are cut half of the léength L.

1. PAI OC - T TIEU CHUAN MY

D - R
~ it . Note: No definite provision has
" 'E ' f been made for the chamfering of
3 n1¥kx corners. Chamfering or round-
. [ E ’.‘ 1 ing is left to manufacturer's
T —d —a—o @mmtlon.
Width of Width of Height of
Thread | Width Tongue R Nut A Nut H Total Length
Diam- | -..%f Thick- | ™ ¢
T-slot i i 3e
oter D* | Tt | Moaxi | Mini. | Moxh | pny | Mex ) g | RS | Nt
(Basic) | ™4™ | (Basic)| Mum (Basic) mum
M | 42 | o330 o0.320] He- | a2 | He 37 Y4s He
- Bs He 04181 0,408 | 1Ms | 4 | K 56 | 3 e
% He 0.5431 o.s33] 14 3743 | Mo 1964 174 | "
3% 1M4e | 0.668| o.658 | 11 1343 1343 | 334 5 14
5 134 | 0.783| ©0.773 | 1848 | 1942 174 | U 4s | 13e
9( 1He 1033 | 1.018 | 1'Ye | 13}4a 1i4¢ 3442 11 11 ¥e
1 ¥e 1.273 | 1.258 [ 2lfe 2l4s 15{e %43 | 1Me ale
R Me 1.523 | 1.308 | 234 21%4s | 1M 1543 156 234

* Thread diameter in T-nut is made smaller than corresponding T-boit, to insure
full strength of T-nut. A T-nut of given thread diameter requires the next size wider
T-alot throat than does a T-bolt of the same thread diam:

eter.

https://tieulun.hopto.org
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T-BOLTS AND SLOTS

AMERICAN STANDARD T-SLOTS AND T-BOLTS (ASA B5.1-1949)

g\ T . Provision is made in this
§ ¥ . Standard for optional round-
@ \ -

K ing or breaking of corners in
A . 1! slot and on bolt. .
L —_—
MAAANRNSNSANN RN
"Head Space Dimensions and Tolerances
. . 1.1, | Depth of Throat
Diam- | Width
eter | of T Widtha Depth h
of |Throat -
haltt]  q* . . R
TRl &t 1 Maxi- | Mini. | Mosi- | Toler- | pgiq. | Masi- | Toler- | pgiq;.
mum | mum | gasic) |(Minus)] ™™ | (Basic) [(Minus)| U™
] % | 3% % %e | 0.063 ] 136 ] o.o31 1364

Mo 1352 | e L¢3 2143 .| 0.063 1949 | 176¢ | 0.031 186,
3% Ue e b3 25343 | 0.063 2362 | %164 | 0.031 - 1964
¥% He 1363 5o 3143 | 0.063 2982 | 3364 | 0.031 3364

§ 14e | 7% Ue | 14 0.063 13e 316s | o031 2964

3 134s | 16 946 | 11963 | 0.004 13§ 5% 0.031 1949
X he | 144 3 (1% |oogg | 134 8364 | 0.047 2543
14 13{e | 1946 b4 2743 0.094 216 1342 0.063 1342

134 1%e | 116 14 22342 | 0.094 2%s | 1'l43 | 0.063 1943

All dimensions in inches.

* In addition to the width of throat given, a dary standard is r d,
having the width of throat the same as the nominal diameter of the T-bolt. This
is to provide for the use, during the transition period, of this standard on machine
tools where it is already established.

t A tolerance of plus o,00r is allowed for width of throat when tongues or other
parts must fit. : i

Bolt Head Dimensigns and Tolerances
Diameter | Threads | Width across Flats A Height H
T-bolt Imh . Width
D P8 Masi- | Toler- | prini geross | Masi- | Toler- |
mum ance mum mum ance mum
(Basic) |(Minus), ’ | (Basic) {(Minus)
3 20 ~ 1843 | o.03t s 0.663 842 {o.016 964
5s 18 L] 0.031 1783 0.796 31s | o.016 1364
34 16 | e |o.03x 2142 0.972 1% .0.016 15364
% 13 % ' 0.031 2743 1.238 %6 | o.016 196¢
11 1 14§ 0.031 | 1342 1.591 1342 { o016 {: 3%«
¥ 10 s 0.031. | 1943 1.856 1743 | 0.031 |} ¥
1 8 11de | 0.031 | 12142 2.387 s | 0031 | 2
b3 1 7 2Ue 0.031 | 242 2.017 - 134s | 0.031 2942
114 6 | al 0.031 | 21362 | 3.536 -1Mes | 0,031 | 134s
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BANG TRUGT, SONG TRUQT
MACHINE SLIDES

CAC KiCH THUGC CUA BANG TRUQT
DIMENSIONS OF MACHINE SLIDES

Bedded Strips

A B [ D E F G H K
% S4e % Y % %6 o A 382
% Tie [0} Y4e U 328 Yie Yoy
¥ 5 % % %e 149 3% 162
% % %% 1 Sie % Yoz Ya Vo2
% % 7% S4e % S6¢ 5% Yoz
% 1 | % 2% 1% 864 1Ye Ve
x 1% 1%/ % 8 14 e e [ Ye
130 135 L/ ¥ 5% Y4 T e
37 1% 1% % % 5% o2 x Ye
% 1% s 1 1% %% % Yo He
2 A 1% 1 % % % $33 Ye
Y% 2% 2 1% 8% 1 15 13 %
2% % 2% 2 % 1 e 114 1%
2% 3 2% V% 1% 1% 582 1% %
3 '] W% % 2% 1 1% Ye 2 1%
Square Strips
L ke
]
SIGH
A D>
v §
A B C D E F G H K L M
¥ Eed % 35 | 1, He % Y U He 134,
5% b ¥ ¥ 1 11Me e | Y e | 742 | 1Me
bel % 5 5 |2Me | 16 | 3¢ | M2 | e | e | 134s
% 1 3% 34 | 2ale 5% <] He 3 3% | 196
1 134 % % | 2¥4 ' He 3% Us | 134
4 371 1 1 3% % 56 Yis 16 e | 214
134 134 136 1% | 3k 1 3% He ¥% 2%
134 3¢ 371 144 | 3% 116 e 56 9o | 274
2 1% 32 136 | 4% 14 7% He % 36 |33
M | a2 B8 1 1% |5 136 | 6 | W | MU | Me |33
2% 23 34 | 13 Isk s | x 1% % "% |4
2% 2% 1% 174 |6 136 |1 % 7% 1346 | 436
3 a¥ 2 2 634 M| 1l % 1 7 4%
k% 3i§ 2; 24 174 % W | W s | 5%
2 2
! 3 % |8 2 v % phEE A 3 hq&to_org
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CAC KiCH THUGC CUA BANG TRUQT
DIMENSIONS OF MACHINE SLIDES

Overhung Strips
]
1
] A
. 5
A B [ D E F G H K L
% %2 %a [ 9 % % %16 Y You 169
% 1849 The % %e %e 4% e H2s 143
16 %e 5 3% 8% % S4e 3% Yoz Y2
5 We |- % % Se % L% Yas Lha
% e | % 134e| 56 B4e 1% 5% Fo4 Yhs
% 154g | 1 1 8 3% % e 864 Ye
T % 1% T % % ] 1146 e Yie
| 1% e | 1% | o1 ¥ % % 564 Yie
1% | 1% 1% % | s 1 5% % %2 Ye
% | 1% 2 W | 1% 5% % 1 86g Ye
2 He | 2% W | 1% % % Wi 1% Yo
2% 2% 2% 2 56 . % % ‘% 1% %
a¥s | 2% F Y | 1M T v | 1% St %
% |3 3 2% | 1% % 1 176 S6q %
3 % % % | 2 - 1% 2 846 %
Special Strips
»iC e
<-B-spea’ oflet
o ¥, |74
% z E: o ] =
£ \ >{ferses°
MG
A B C D E F G H K N
b 16 W 58 % % Yie %ie B6s
1% | 1%e % We! % %e Yie 3ie %6e
B 1%e 5% 1344 154a 58 e %e 86 3
1% | 1%Ae e - T hie Wie | e % Y64 %
1% | 1%e 3 e | 1% 8% 362 Y 364 V5
156 11%e 13, | 1 1273 1844 359 ‘% 864 18
% | 1'%e | 75 1% 1%e 7% 1% 4 842 %
8 1'% 1844 | 1%0 1%e 1544 % N 862 8%
2 2% 1 273 2% H b ¥ 842 %
2% | 2% 1% %% '%e | 136 K 1 349 %
2% | 2% 1% e | 1% % %e % % %
2% 2% 184 134 2% 1% 846 %e % %
3 3%4e 136 176 2l 3¢ 84e % 1% 1
k1) 3%a 158 2 2"he 1% 84e 58 1% 2%
3% | 3| % 2¥e 2% % % 58 Y%e 371
. % 3We | 178 2% 2l%ie | 1% U % | % W
-4 i 2 2% 3 2 £ % 84e 1%
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American Standard Grooved Pins (ASA Bs.20-1958)

fo—————— L. £ GOK~——s] L tooe B L taoi
. c.l ‘ ] c...l - |
i LEEE ] -+ |
L A A | A
T Wi —.r |
TYPEA . R- TYPEG R ; TYPE F }(”' g 1
Nominal Size, In. Mo [ Mo | %6 - Ms | 26 | M | e | e | Ua | W | He | ¥ | Ue | ¥ |
‘| Diameter, 4, Max. In, 0469 |o. . 0701 [0, B! 0.1250 | 0.1 0.% 0.2188 | 0. . 0.3750 | 0. 0. . .
Diameter, 4, Min, I:. g‘m o.% 2.31: o.ggg g.xgg: o.ng o.xsg— o.tg;g 0.2168 n.% 3.2:‘3? o.% :;gssﬁ o.ﬁ: g\ }
Recommended Hole, Max. In. [0.0478 [0.0640 j0.0798 [0.0956 {.0.1113 | 0.1271 | 0.1587 | 0.1903 | 0.2319 | 0.2534 | 0.3166 | 0.3797 | 0. 4438 | 0. 5060 b
Recommended Hole, Min, In. |o.0465 |0.0625 l0.0781 [0.0038 |'0.1004 | ©.1230 | 0.1563 | 0.1875 | 0.2188 | 0.2500 | 0.3125 } 0.3750 ) 0.4375 { 0.5000§ Q3 (o]
Crown Height, E, In. 0.0000 10.0065 [0.0087 |0.00gT | 0.0110 | 0.0130 | 06.0170 | 0.0180 | 0.0220 | 0.0260 | 0.0340 | ©.0390 | 0.0470 | 0.0520 = .
_gﬁgxtus. R, n..:iio.oxo ...... 364 m ﬁ’ ,u.‘f Zz: ;41" }}g ;{h ﬁu E: ;‘9:: 1743 ;2’ 8 g
L, CIno . . 3 " He [ o s
e e e Bt | o IR B PR B o O Rl I S B I+ A ! s" §
= L oo {~€ € ———1 oo € T L 20000 ~ 8~
) )
: T == it s =
: : A —- A - A - £
T : e’ ¥ ad ¥ -
TYPE B TYPE D TYPE E-
Nominal Size, In. %6 | e | 56 | 363 | 78 | 38 | 34a | Me | s | W | Me | ¥4 | He | M
Diameter, 4, Max. In. 0.0469 10.0625 |0.0781 |0.0938 | 0.1004 { 0.1250 | 0.1563 | 0.1875 | 0.2188 | 0.2500 [ 0.3125 | 0.3750 | 0.4375 | 0.5000
Diameter, 4, Min. In, 0.0459 |0.0615 [0.0771 [0.0928 | 0.1084 | 0.1230 | 0.1543 | 0.1855 | 0.2178 | 0.2480 | 0.3105 { 0.3730 | 0.4355 | 0.4980
n ded Hole, Max. In. 10,0478 {0.0640 0.0798 10.0056 | 0.1II3 | 0.1271 | 0.1587 | 0.7903 | 0.2219 | 0.2534 | 0.3166 | 0.3797 | ©.4438 | 0.5040
gacemxﬁendeéigoie Min, In, o.m o.gg o.% o.gg o.n'x:g.; o.;:s; g.tﬁ g.:gg g.:;:g 3'32 g.% g.gg: :,g;g :.g;:
v &y o 0, C. 0. 0. 0.0I1I0 | O. N . . N . . . .
‘Radius. B, Tn., 20,010 |oooos o | s | 34 Ss | Mo | W | %s | Me | 36 | idks | itha | 3 | .
be tituted by v

t

All dimmlicn:iin inches. *Type F is for hopper feeding. $ Por Y-inch size and below, a suitable radius may
user an
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CcAC CHOT €0 RANH
GROOVED PINS
CHIEU DAI CHOT RANH TIEU CHUAN MY
AMERICAN STANDARD GROOVED PIN LENGTHS

(ASA B5.20-1938)

Length Nominal Size, Inch

Inches | 5¢, | 1go [ 960 | 980 | 760 | 36 | 980 | 3t | %2 | 16 [510 ] 36 | Ua| 14
¥ | xixIxixixtix|..].. .ol oo e
s | x|x|ix|x|xlx|x{x|.-]...0.00. ..
uy Ixlx|x|x{x|x|x|(x|{x]|x|.. ||
% | xIxixix|x|x|x|Xx]|X|Xx]|Xx]...].."

¥ (L]lx|x|xtxlxixix|lxlx|{Xxix]...
% X|x)jxlx|x|x|x|x|{x|x|X{X

1 X|IXIXIX|X|XIX|X{X]|XixX]X|X
I Lleclxxlx|x{xIxIx|x{X|X]X
4 Lledlxixlxixix|x|ix|xix
e dalx|xix|x|x|x|x]|x
2 XiIx|x|x|x|x]|x|x
Y LxIxlxlxfx|xlx
344 LIXPX|PXIX[X|X
2% x|Ix|x|(x|x|x
3 x|[xix|{x|x|x
M LlXIXIX|IX|X
;’;z L x ):E § §

In 36s-inch size, Types | ***

4 | A Cland Fareavailable [ - | | - XIx|X
:“ inlé-and¥e-inchlengths, | ~** | *=- | - x| x
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~ m\ 4
BU LONG YA A1 OC
. BOLTSANDNUTS
BU LONG - PAI OC DAU VUONG VA PAU LUC GIAC TIEU
CHUANMY

Regular Square Bofts (4)

) Appros.
3t 1ea

30°

\c30°

Finished Hexagon Boits (3)
Hexagon Mead Cap Screws (3}

[

N

Regular Square Nuts (5)
Heavy Square Nuts (10)

e

Regular Semifinithe-i Hexagon Nuts {8)
Heavy Semifinishod Hexagon Nuts (9)
Finished Henagon Nut. (8}

Finished Haxagon Thick Nuts (7)

M

1__""'“"

0 a0 L

Regular Semifinished Hexagon $totted Nuts (8)
Heavy Semifinished Hexagon Slatted Nuts (7)
Finished Hexagon Siotted Nuts {6)

Finished Hexagon Thick Slatted Nuts (7)

Regular Hoxagon Nuts (S)
Heavy Hexzagen Nuts (10)

Regular Hexagon Belte (1)
Heavy Hexagon Solts (1)

g ABProx.
Hq’_."“

30°
Regular Semifinished Hexagen Bolts (1}

Heavy Semifinisthed Mexagon Bolts (1)
Heavy Finithed Hexagon Bolts (2)

™

@ \ 3 ¢
N w0

Reguler Hoxagon Jam Nuts ()
Heavy Hexsgan Jom Hots (10}

|‘ e ]
G

Regular Semifinished Hexagon Jar Nuts (8)
Heavy Semifinished Hexagon Jam Nuts (9)
Finished Hexagon Jam Nuts (8)

'-ru

Finished Hexagon Castle Nuts (7) . *

Numbers in parentheses are table numbers,

https://tieulun.hopto.org
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Table 1. AMERICAN STANDARD REGULAR HEXAGON BOLTS,
REGULAR SEMIFINISHED HEXAGON BOLTS, HEAVY HEXAGON

BOLTS, AND HEAVY SEMIFINISHED HEXAGON BOLTS
(ASA B18.2-1960 INCORPORATING APPENDIX V-1962)

mnmammmm SgIRERES mm.;

OO vt ¥ QO CH O - -0 b £ 69 )|
Pe - .
mm BESEE2328 3 RaR%8

mmmmmmmum g3388

.......................

2-1-1-1-1-7-1-]
o

OO0 000000 it

SEERE82EEY

0000000000000111111]222

COND ot ot vt E0 €S 45 O CE W

SoRa

SEPEEREEP RS
“ COOCOOOCOO rirmtmimipimim

3382333388888 888xA0

00000000000011111132222

mmm.“fummmmmmmmmm_

COQOOOO O rvimimirimramicy]
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RBle — <5
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28 g _.AE.,aoo.o.o.m...ninx.zmmaa&ia? 353 g o e e o 108,05 0816408 05 06 8
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BANG 2 : TIEU CHUAN MY BU LONG LUC GIAC CHIU LUC
‘ TINH
Table 2. AMERICAN STANDARD HEAVY FINISHED
HEXAGON BOLTS (ASA B18.2-1960) ’

Dimensions of these bolts are the same as for Heavy Semifinished Hexagon Bolis
(see lower half of Table 1) except that:

Maximum body diameter = nominal bolt size.

Minimum body diameter: = nominal bolt size minus: 0.007 for }¢-inch bolts;
0.008 for 34-inch bolts; 0.009 for 8- and 7§-inch bolts; 0.010 for l-inch bolts;
0.011 for 114 and 13{-inch bolts; and 0.012 for 134-inch and larger bolts.

Threads are Coarse-, Fine-, 8-thread ‘series, Class 2A for plain (unplated) bolts.
For plated bolts the diameters may be i d by the amount of Class 2A al-
lowance. .

BANG 3 : TIEU CHUAN MY BU LONG LUC GIAC TINH ;

CAC VITMU PAU LUCGIAC
Table 3. AMERICAN STANDARD FINISHED HEXAGON BOLTS
(ASA B18.2-1960) AND AMERICAN STANDARD HEXAGON HEAD
CAP SCREWS (ASA B18.6.2-1956)
' N . Width - Widh Height
- ¢ .
ionl | Diars, Fiate. Corners Head
Size, Min, - -
b ‘Max. | Mintt | Max. | Min. | Maxr | Min
" FINISHED HEXAGON.BOLTS AND HEXAGON HEAD CAP SCREWS
}’ 0.2450 72. 0.428 ©.508 0.488 0.163 0.150
Py 0.3065 0.489 0.5877 0.557 0.211 0.195
0.3690 . 0.551 0.650 0.628 0.243 0.228
. 0.4305 0.6123 0.722 0.698 0.201 0.212
0.4930 9.736 0.868 0.840 0.323 0.302
'2. 6.5548 | 1 2, 0.798 | 0.938 | 8.910 | 0.371 | 0.348
0.6170 1844 0.922 1.083 1.051 0.403 0.378
4 0.7410 1 1.100 1.209 1.254 0.483 0.455

% 0.8660 1?2. 1.285 1.5168 1.465 0.563 0.531
1 0.9900 1 1.469 1.732 1.675 0.627 0.591
14 1.1140 111 1.631 |  1.949 1.859 0.718 0.658
134 1.2390 1 ’ 1.812 2:185 2.068 0.813 0.749
liz 1.3630 21g 1.994 2.382 2.273 0.878 0.810

1 1.4880 2y 2.175 2.598 2.480 ] 0.974 0.902
FINISHED HEXAGON BOLTS ONLY
1% 1.7380 2% 2.538 3.031 2.893 1.134 1.054
2 1.9880 3 2.900 3.464 3.308 1.263 1.175
» 222 2.2380 35 3.262 3.897 3.719 | 1.423 1.327
12 2.4880 3 3.625 4.330 4.132 1.583 1.479
. 2y 2.7380 4 3.988 4.763 4.546 1.744 1.632 1
L3 2,980 | 414 4350 | 5.196 | 4.959 ) 1.935 | 1.815 |
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PAI OC
o NUTS
PAI OC TIEU CHUAN S.A.E. €CAO
HIGH NUTS - SA.E. STANDARD.

- - D
Nut Diam. Slot Stot
Size at Top |} Width Depth
4 7 F [
4 236 ‘
fo 3%, 44 3
§ 3364 e %
HUs 3%y 4] 2
<] 114e 842 )
1y se | 4 :
I 3
;i - 134 b . z?o . 6364 na Q
1% 136 1382 Vs 1543 ' M
H 1l 134s U 12464 Y 983

* The counterbore indjcated at the bottom of the nut is optional. All screw threads
are to be in accordance with ‘the Free Fit or Class 2 of the American Standard. (See
pages I!4'{lto 1150 for the Fine-thread Series and the Coarse thread Series. See also page

1103.} The angle of chamfer shall not exceed 40 degrees with the top face of thg nut.
MU PAI OC - NEN DUNG THEO S.A.E ’
3
] D

Regular

Nut | Crown | Width | Width Height | Diameter
Size D < Light | Regular 4 ’
No. 6 3fe 54 | ..... 1964
No. 8 |° 344 5e | ..... e
No.10 | 1564 % | ... 3564 Hex,
No. 1z | 1364 3 ... 2764 Size

14 74s Ys 1542 Minus
84e 176¢ | 3& P 174q 143 in,
3% 1964 16 § 5%

“As 114g ] 3343
$ 3 : 134 1346
[ e % 151¢

] e 136 8364 Hex.

1742 e | alé et Size
3 3%4 -1 134 1316 136 Minus

I, 114e 1746 134 s Hein.

14 2542 15¢ 11l4q 13342

14 3742 1134e 174 1'3fe |

Height H = D for No. 6 to No, 10 sizes, inc., and % D for larger sizes,” Height H* for
Jow nuts of the light sertes == 3{ D. ’ ’

Por low nuts, reduce usable thread depth T ad amount equal'to H minus ',

Radius R’ = J44 inch for sizes Nos. 6 to Us, inc., and J42 mchﬁﬁbsgx”ﬂiéﬁ.lun hOptO org
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CHIA KHOA PONG - MG BU LONG - A1 OC

WRENCH CLEARANCES
A Z -~ A’ L4 \ ’
TIEU CHUAN MY POI VOI CHIA KHOA
. L *
%{h Wrench Opening %ﬁ;{h Wrench Opening V:I\V(ia:;t'h Wrench Opening
AFclzoss l}?cl;oss %clzoss
ts 5 ts ts H
of Nut Min, Max, of Nugt Min. Max. of Nust Min, Max.
842 0.158 0.163 138 1.132 1.142 213e 2.827 2.845
(] 0,190 | 0.195 I 1.257 1.267 2144s 2.954 2.973
ﬁz 0.220 0.225 xg{a X.320 1.331 3 3.016 3.9,
0.252 0.257 T 1.383 1.394 3% 3.142 3.162
%3 0.283 | 0.288 s 1.446 | 1.457 336 3.303 | 3.414
LT} 0.316 0.322 1b§ 1.508 1.520 34 3.518 3.540
1149 0.347 0.353 156 1.634 1.646 34 3.770 3.793
0.378 0.384 1148 1.696 1.708 %% 3.895 3.918
Ao 0. 440 0.446° 1134e 1.822 1.835 436 4.147 4.172
14 0.504 ©.510 7% 1.88% 1.808 44 4.272 4.297
%s 0.566 0.573 2.01I 2.028 444 4.524 4.550
0.629 0.636 2¥s 2.074 2.083 454 4.649 4.676
140 0,692 0.699 23e 2.200 2.218 428 - 4.960 4.928
34 0.75% 0.763 244 2.262 2.277 s 5.026 5.055
13{q 0,818 0.826 23§ 2.388 2.404 54 . 5.277 5,307
% 0.88 0.888 2% 2.450 2.466 53 5.403 5.
150 0.944 | 0.953 2% 2.576 | 2.593 556 5.654 | 5.686
1 ¥.006 X.0I5 25¢ 2.639 2.656 534 5.780 5.813
Y 1,068 1,077 L234 2.766 2.783 6 6.031 6.065

All dimensions given in inches, o 5
. * Wrenches shall be marked with the ‘' Nominal Size of Wrench'’ which is equal to the
basic or maximum width across flats of the corresponding bolt head or nut.

Minimum wrench opening equals (1.0o5W 4 0.001). Tolerance on wrench opening
equals plus {0.005W - 0.004) from minimum, where W equals nominal size of wrench.

Wrench Clearance Dimensions, — Wrench clearances are given in Tables 1
and 2. They are based on a wrench opening corresponding to the dimension across
the flats of the fastener. The listed vidlues were obtained from a composite study
of the alloy steel wrenches that are commercially available and military specifica-
tions. They are suitable for general use as minimum requirements.

Table 1. Wrench Clearances for Box Wrench — 12 Point
(From SAE Aeronautical Drafting Manual). -

B —wy [ . .
E:::::!::::E. or...
__.._.‘ E* TORQUE THAT

H WRENCH WILL
}-——»4 —F2]—  wiTHSTAND 1N
INCH-POUNDS
/ ALL DIMENSIONS IN
INCHES EXCEPT WHERE
OPENING [ j OTHERWISE NOTED

Wrench| A B (o D E |{Wrench| A B C 7
Opening| Min. | Min. | Ref. | Max. | Min. ||Opening| Min. | Min. | Ref. | Max, | Min.

056 | 100 | .280 | 030 | .156 | 100 781 | .690 j1.140 | .030 | .594 | 2600

.188 .200 | .309 | .030 | .I72 150 812 .190 | .030 .594 | 3000
.250 .270 | .410 | .030 | .250 150 .878 030 | 594
.312 .300 | .480 | .030 | 281 | 210 .938 320 .030} .656] 4100

720
750
780
.344 .300 | .500 | .030 | .28% | 250 (| X.o00 810
.375 340 | .60} 030 | .344 | 370 ]] x.062 | .840
.438 400 | .650 | .030 | .359 | 650 {| r.128 | .950
.§00 .450 | .740 ' 030 } .375 } 1020 }| X.250 980
06 ogo

220

a70

34

. 562 .500 | .830 ] .030 ] .4 1200 |} 1.312 |I 850 | .030 | .906 | 8ooo
-594 .530 | .870 | .030 | .469 | 1200 || 1.438 |{I o50 | .030 | x.000 | 8400
.625 .560 | .920 | .030 | .469 | 2000 || 1.500 |2 2.140 | .030 | I.062 | 10450
. .590 { .990 | .030 | .s3x | 2300 i} X.62§ (X 2.280 } .030 | 1.156 | 1Y7150
-750 .660 jr.090 | 030 | .594 {2600 | ..o deereo ferirn ] oo feieqe ool




BANG 2: MIENG CHlA KHOA DE MG CUA CHIA KHOA 150
VA CHIA KHOA ONG

HeTHiCKNESS OF
WRENCH HEAD

J= TORQUE THAT
wi WwiLL
MITHSTAND. IN

T*TORQUE THAT
WRENCH WiLL
WIiTHSTAND IN
INCH~POUNDS.,

#*DOES NOT INCLUDE

o Al WAN FOR
G- FOUND TORGUE BEVICE
s N, ) SQUARE DRIVE .
HES EXCEPT WHERE
orngnmss NOTED SOCKET IREGULAR LENGTH)
a QOpen End Engineers Wrench 15° Sacket (Regular Length) 2%
g3 Q= .25 Q=315 Q.= 500 Q =750 28
t8lai{BlCcIlDIEIlFPIG{H|J|K|L{M N P|M N P|\M N P|M N P ta
EQ |Min.| Max. [Min.[Min.|Min.| Max. | Ref. | Max.] Min.|Min.| Ref.|Max. Max. Min. [Max. Max. Min. |Max. Max. Min. [Max. Max. Min.| QO
.I56 | .220] .2501 .390| .160| .250! .200!.030{.004| 25! ...l...( ... ... ... . e .. >
188 | .250| .280 | .430{ .Igo| .270{ .230{.030|.172] 40 .370{.030 {1.000 .5T¢ ¥25| .... .... ... . .. . .188
250 | .280{ .340] .530' .270] .310] .310|.030).172| 60| .470|.030 |1.000 .510 200 |1.250 .690 250 cean . .250
312 | 380} 4700 .60 . .390] .390 | .050].203 | I25| .550i.030 |T.000 .5I0 300 |I.250 .690 400 ves ee e .312
.344 | .420{ .500 | .730| .340| .450] .450 | .050|.203] 175 .580/.030 {T.000 .5I9 450 |1.250 .690 675{ .... ... .... Cee eewe eesl] W44
.375 | .420] .500 | .780} .360! .450| .520|.050{.219{ 2501 .620|.030 {1.000 .580 %50 (1.250 900 {I.500 .880 1600 | .... .... ....l.375
.438 | .470) .390| .8go| .420| .520{ .640 {.050|.250| 375 .750{.030 |1.000 .683 3550 |1.250 8801250 1,500 040 ITO0 | vevs wvase se..f 438
.500 | .530] .640 [r.000| .470] .580| .660 | .050|.266 | 490 | .810|.030 |1.000 .692 6cO [1.250 .880 I450 (1.500 .040 2000 | «... ues ....| 500
.562 | .590] .770 |1.130} .520f .060] .700}.050.2971 700 .870).030 “e .e. ... |I.250 .932 I60O |I.50C .040 2700 N ..} .562
.594 | .640] .830r.210{ .530| .700| .700 | .050 | .344 | 800 | .920|.030 . ... |1.250 .963 1750 {1.562 .970 3000 v eene] 2504
625 | .640; 830 |1.230i .550) .700] .700 | .050 [ .344 | 935 | .950{.c30 v ... |1.250 095 2000 {1.562 T1.000 3600 | -evu . seee  au..l 625
.688 | .770f .920 |1.470| 660} .880| .Boo | .o6o | .375 | 1250 |1.030].030 . ... |1.250 1.058 2000 [1.562 1.065 4300 { .... ... .688
+750 | .770{ .920 {1.510| .670| .880| .Boo | .066 | .375 | 1500 |1.120(.030 ve ... |1.250 1.120 2000 |1.562 I.I30 5000 ee . 750
- 481 | .830] .95011.5501 .600} .890} .840 | o0 | .375 | 1615 |1.150].030 . ... |1.256 1.126 2000 |1.625 I.130 5000 vee eee.) BT
- 812 | .910{ 1.X20 |1.660] .720| .970| .860 {.060 | .406 | 1710 (1.200].030 .. . |1.250 1.213 2000 {1.625 1.222 $000 veve. ve..) B12
875 | .970| 1.150 {1.810| .800|1.060| .9I0 | .060 { .438 | 2250 {1.280|.030 e veir’.... 1750 1.288 S000 . 875
938 | .970| 1.150 {1.850] .810{1.060] .950 | .060 | .438 | 2750 |1.370].030 . 1.750 1.410 5000 938
1.000 {T.080} 1.230 |2.000{ .880|1.160| X.060 { .060 | .500 | 3250 |I.470|.030 1.750 I.410 5000 1.000
1.062 |1.000{ 1.250 |2.100} .970{1.200| X.200 | .080 | .500 | 3500.{I.550].030 x844 1.505 5000 1.062
1.12§ 11.140§-1.370 |2,210/1.000|1.270| 1.230 | .08c | .500 | 4000 |1.610{.030 .. . .038 1.567 5000 | . ves iII25
1.250 [1.270} 1.420 {2.44011.080|1.390{ I.310 | .080 | .562 | 3250 |1.890|.030 . PN PP 2.000 1.723 500a {2.375 X. 7250(1.250
1.312 |1.390| 1.690 {2.630|1.170|1.520| 1.340 | .080 | .562 | 6000 |1.980].030 PPN . 2.500 1.920 8000|1.312
1., I.470| 1.720 {2.800|1.250{1.500] £.340 | .090 { .641 | 7500 |2.140}.030 .. . .. 12.625 2.075 9550/1.438
I. 1.470! 1.720 (2.840(1.270{1.500| 1.450 | .000 | .641 | 8250 {2.200{.030 . . |2.628 2.176 r0450{1.500
1.625 |I.560]| 1.880 3.100!1.380!1.750] I.560 | .090 | .641 | 9000 {2.390].030 N . 2,750 2.325 11750{1.625

SHONVI VAT HONTIM

YOHX VIHO

~

.
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652 .

DINH VIT
| CAP SCREWS |
TIEU CHUAN MY VE DINH VIT DAUMU TRON
. ,
J ] .
e = 1 I * 5
r .

[4_.____[-—.—--

S A H e ]
- Nom- | Body Diam. D | Head Diam. A | Head Ht. H | Slot WidthJ | =
-Bize' | Max. | Min. | Max. | Min. | Maz. | Min. | Max. | Min, { Mex

7t 0.250 | 0.245 | 0.437 | 0.418 | 0.191 | o0.t73 | 0.075 | 0.064 | o.117y
e 0.3125.| 0.307 | 0.562 | 0.540 | 0.245 |.0.226 | 0.084 | 0.072 | 0.15L
.3 0.375 0.369 | 0.625 | 0.603 | 0.273 ] 0.252 | 0.004 | 0.08% | 0.%68
He 0.4375 ] 0.431 | 0.750 | ©.725 {.0.328 | 0.302 | 0.093 | 0.081 | o0.202
21 0.500 0.493 | 0.812 | 0.786 { ©0.354 | ©0.327 | 0.ro6 | o.00t | 0.218
. Ys 0.5625 | 0.555 ] 0.937- ] 0.900 | 0.409 0.378 | 0.118 | o.102' | 0.252
56 0.625 | 0.617 | 1.000 | 0.970 | 0,437 | 0.405 | 0.133 | 0.136 | 0.270
34 0.750 | 0.742 | r.250 | T.215 ] ©.546 | 0.507 | 0.x49 | o0.x3r |'0.338.

Threads are Coarse-, Fine-, or s-thmd series, Class 2A. Minimom thread length

A‘_l-zD+}( inch,
TIEU CHUAN MY VE VlT DAU TRON

T

gis, | Thyesds |- - -of Head, - S olHead.
e -per . . .
Incht - e - - - . -
. Max. Max. © Min, Max. Min, -
- No. 10 24. | o.199 0.469. - 0.438; ‘| o.114 " o.094
" K - ¢.260 0.504 | . 0.563 ©0.145 . 0.135
. He 18 1. 0.324 0.710 . 0,688 ©.0.176 0.156
¥ | 16 0.388 0.844 . o8z’ ©0.208 0.188 .
He . 14 0.453 | 0960 | ‘o.907. ©.239 -  0.219
1 13 . 0.515 1.094 . r.032 0.270 0.250
% xx 0.642 1.344 | 1219 0.344 0.313
H ‘10 0.768 1.504 | 1.469 0.406 0.375
" 9 0.805 I.844 I.719 ©.469 0.438
T 8 1.022 2.004 1.969 ©.531 © 0.500

All dimensions are { in inches.
* Full-size body boits are furnished unless user specifies undersize body bolts, in which
" ease the body diameter approximately equals the pitch diameter of the thread.
t Threads are Coarse-thread series, Class 2A. Minimum thread length is 2D plus ¥ inch
for bolts up to 6 inches long and 2D plus ¥4 inch for bolts longer than 6 iriches. Por bolts

. shorter than 2D plus }{-inch, thread is made as close to the P]%gsmcetmhn hopto org
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TIEU CHUAN MY VE VIT PAU TRON, CO VUONG, €O BAC,
VIT CHIM
AMERICAN STANDARD ROUND HEAD SQUARE NECK CAR-
RIAGE BOLTS, STEP BOLTS, AND 114 DEGREE COUNTERSUNK
SQUATE NECK BOLTS (ASA BI8.5-1952)

ot ik
CARRIAGE BOLT STEP BOLT
Lo 4 Diameter Height of Depth of Width of
" Size | Thds. |BodY,| ‘of Head Head uare Square -
D | e Diam. A P B
2<ht | Ffaz. | Max, | Min. | Max. | Min, | Max. | Min. | Max. | Min.
) CARRIAGE BOLTS
No. 10 24 o.1 0. 469 o.;gs 0.114 | 0.094 | 0.125 { 0.094 | 0.199 | ©.185
. 20 o. 0.504 | 0.563 | 0.145 [ 0.125 | 0.150 | 0.125 | 0.260 | 0.245
(] 18 0,324 | 0.719 | 0.688 | 0.176 | 0.156 | 0.187 | 0.156 | 0.324 | 0.307
16 0:388 } 0.844 | 0.782 | 0.208 { 0.188 | 0.219 { 0.188 | 0.388 | 0.368
] 14 0.452 | 0.969 | 0.907 | 0.230 | 0.219 | 0.250 | 0.219 | 0.452 | 0.431
13 0.515 { 1.004 | 1.032 | 0.270 | 0.250 | 0.281 | 0.250 | 0.51S | 0.492
b 1 0,642 | 1.344 | 1.219 6'333 0.313 0.333 0.313 | 0.642 | 0.616
I0 0.768 | 1.594 | 1.469. | 0.4 ©.375 | 0.4 ©.375 | 0. o.gzl
g 0.895 | 1.844 | 1.710 | 0.469 | 0.438 | 0.460 | ©.438 | 0.805 | 0.865
I 1.022 | 2.094 { 1.969 | 0.531 | 0.500 | 0.531 | ©.500 | 1.022 | 0.990
STEP BOLTS
~No. 10 34 o.:g 0.656 | 0.625) 0.X14 | 0,004 | ©0.325 | ©.094 | 0.399 | 0.188
4 20 0. ©0.844 | 0.813 | ©.3145 | 0.125 | o.15 o.xg 0.260 | 0.245
4a 18 ©0.324 | .03t | T.000 | 0.276 | ©.156 | 0.187 | 0.1, ©0.324 | 0.
16 0.388 | 1.219 | 1.188 | 0.208 | 0.188 | 0.219 | 0.188 | 0.388 o‘%
g‘ 14 0.452 | 1.406 | 1.375 | 0.230 | 0.219 | 0.250 | ©0.219 | 0.452 | 0. 43¢
13 0.51§ | 1.504 | 1.563 | 0.270 | 0.250 | 0.281 | 0.250 | 0.515 | 0.492
Lz ]
\ &
v .
114 DEGREE COUNTERSUNK SQUARE NECK BOLTS
' : Diameter ; Depth of .
| : < of Feed Width of
gige | Thds | SO0 hGa  |Thoe| SRS | Sawe
Incht A4 e P 5
Max. | Max. | Min. | . Max, | Min. | Max, [ Min,
No. 10 24 | 0.1 0. ©0.500 | 0.016 { o.250 | 0.219 { o. 0.18;
z: o.zg o.gﬁ 0.625 | c.016 | 0.312 | 0.28¢ o.:g o.ug
) . b 0.324 | 0.770 ] o.750 | 0.03r | ©.375 | ©. -} 0.334 | 0.307
16 0.388 | o.80§ o.g-,s o.031 | 0.437 o.igg 0.388 | ©.368
R < (N 4 0:432 3.020 | T.000 { 0.032 | 0.%0 } 0.46¢ | .0.457 | 0.43t
13 o,m 1.14% | 1.125 | 0.03t o‘.ga 0.531 . o.gxs_ 0.492
I 0. t.goo 1,875 0.03r | 0.687 | 0.656 | 0.643 | 0.616"
10 0.768 | 1.650 | 1.625 | 0.047 | 0.852 | 0.781 | 0.768 | o.741
*Fullsize body bolts are firnished uniless user specifies unders :
thread serics, Class 24,  Minimum th mRgpto.org

'} Threads are ! bl
inch for bolts up to 6 inches long and 2D plus ¥ inck for bolts longer than 6 inches.
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CHIEU DAI'BULONG
‘ LENGTHS OF MACHINE BOLTS

Lengths, ] Diameters, Inch
. Inches { % (e | 36 | Aol %4 | 9 | 3 | % | 1 | 1%
i Square-head Machine Bolts — Stock Sizes (See footnote) .
................ P . [ORR R CETTRN SR AN PN N
-a EEY] e PRRE e ehaa PERRY e e e o
T . . . - sere s v caee e .
. . . . . . . PO T PP
1. . ‘. . . . . . aex
143, . . . .- . . . oo
34 . .. . . . . e { o S RN
2... . .- » . . . . . ..
:g . . . .. - . . » T .
. . . . . o] o o 1 .
3. . . PR I . . . Y
3... » . . . . .. .. ‘. .
3. Y *» . Ceee . . e ‘e ves
... . . K . .. e 1P e {1 o .
3. [ETIN IRPR . “ous . » . ‘se s o} e
4.. . . . . . . . . . o
4. PPN (POt IR R I P PIR
44. . . . -w . . . . . o
4. [P U ST TR B .. PO T U N
Sirriiieiinannanas - . & . Y . .’ . . . e
g”- . . - a o] e o | e o [ o
. . . . . ¢« | e . . .
6“ L1 [ 1] . (1] L] i L] L L[] e
7 o . ™ e s [ e ‘e . . e
l“. e PURE S . * . ‘e .
anen .. e | o ' O . L] . . e
8. .. . s . . . PUEE YN
9..... e - .. » . e | o . o
g?. .. PV R IS . PRES ST R R
. . . . N .. - . .
1004 I I . . PR R
.. . . . . . . .
H“.. cese fooeees 1) " e .o P
12.. -« . * L] - L ] .0
13.. . . . P .
.. . . . . . .
lgv- . . . . . .
16.. . . . . . v
Ly ETETP g .. . o . .
8..... . . . N . o
19.. .- . . ™ . .
20.. L . * L ] . L1 ]
22.. L 1] . - (1] (1]
.. se . . s *e
Stock Sizes (See footnote)
. . ..
» * LR
. . .
. . .
o . .. . -
[ 1] - .. L. [ L]
. e | ....
»e . PUSRE EPCTORN RN
. . .
. . .
. . -
1] [ 1] *”
- . .0
. o P
L. e | oo
1 sizes of mmmummmrwo utmh (171

18k (*) represents
stock sizes least frequently uud. All other sizes are considered specials.

https://tieulun.hopto.org



BU LONG LUC GIAC, DAI OC, VONG PEM THEO TIEU
CHUAN WHITWORTH (B.S.W.) CUA ANH

gt —f F e
b= 45° ‘QIPI"-

rﬁA—‘] -l F <‘ le— 0,018 A\US'

O 1 7N

OO0 = 0@
\-—‘{B LD 301.1\‘3 D \J\/SO. g 3°:J\/

.
307 \w
HEXAGON HEAD BOLT, WASHER DOUBLE
FACED GHAMFERED

FULL BEARING
ALTERNATE HEADS

—‘ FH»F“":%* I' :H—

4 ~

HEXAGON HEAD SGREW,
FULL BEARING

-

[ x% D. APPROX. R.
=9

7

ROUNDED  ROLLED

END THREAD
END

ALTERNATE ENDS

J -‘”‘—ﬂ
T ©F
___i Jaﬂ\}o'

0
- o GHAMFER
v Lao’ Vst \/LAO » OPTIONAL
ORDINARY, ORDINARY,  ORDINARY,
FULL DOUBLE WASHER
CHAMFERED  FAGED -

BEARING
HEXAGON NUTS

PLAIN WASHER

Por dinsensions see table on opposite page.

SLON ANV SIT049

s59
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BU LONG LUC GIAC, PAI OC, VONG DEM THEO TIEU
CHUAN WHITWORTH (B.S.W.) CUA ANH

Bolts, Screws, and Nuts Bolts and Screws r Nuts Washers
Q -
.g Nug}bm' Width Diamet giatgeteé ‘g Thickness o
7] - nthreade iameter Thickness
= g’f:gﬁ Across | Across °waaZ§}fer Portion of . of Hole | Out-| (approx.)s"
£ F Cor- Shank Head | Ordinary | Lock . J side $
lats G D
g A - ners B F E H 1a.
<4 C N
z
B.S.W. B.S.F. |Max. Min.] Max. |Max. Min.| Max. Min. |Max. Min.{Max. Min.|[Max. Min.|Max. Min. S.W.G. Equiv,
2B.A .. 0.324 0.319] 0.37 |0.319 0.309]0.1850 ©0.1820j0.139 0.132)0.167 0.157]0.123 0.I13/0.202 0.197] ¥ 18 0.048 8
2B.A P T, T O P P IETEEYS EETT OO PR . eeees 0.202 0.1970 2564 | 21 0.032 s
14 20 26 lo.445 ©0.438| 0.5 [0.428 0.4I8{0.2500 0.2465/0.19 ©0.I8 [0.200 0.190}0.I33 0.123/0.270 ©0.265| Ue 17 0.056 @ 3:
5461 18 22 ]0.525 0.518] 0.61 [0.508 0.498{0.3125 ©.3090/0.22 0.2 [0.250 0.240/0.I66 ©0.156/0.333 ©0.328| 354 15 0.072 » AN
34 16 20 J0.600 0.592) 0.69 jo.582 0.572|0.3750 0.3715{0.27 ©0.26 |0.312 0.302j0.208 0.108j0.395 ©.390) 34 15 0.072 2
el 14 18 lo.71¢ 0.702] 0.82 l0.690 0.680l0.4375 ©0.4335l0.33 0.32 {0.375 0.365l0.250 0.240l0.458 ©.453( 7§ 13 0.092 =]
14 12 16 [0.820 0.812| 0.95 [0.800 ©.790[0.5000 0.4960(0.38 ©.37 |0.437 ©0.4270.291 ©0.28rl0.520 o.515] ¥ 13 0.092
e | 12 16 }0.920 0.912} 1.06 ]0.900 0.800]0,5625 0.5585/0.44 0.43 [0.500 ©.490]0.333 ©.323/0.593 0.588) 1}4 12 0.104
8% b4 4 14 i1.010 I.0ool 1.17 10.985 0.975!0.6250 0.6100l0.40 ©0.48 0.562 0.53530.375 0.365]0.686 ©.65 1M It 0.116
34 X0 12 {1.200 I.I90| 1.39 |r.175 1.165{0.7500 0.7440(0.60 0.59 {0.687 0.677/0.458 0.448[0.781 0.776{ 114 9 0.144 @«
7% 9 II (1.300 1.288] 1.50 |1.273 1.263[0.8750 0.8670/0.66 0©.65 [0.750 ' ©.740(0.500 0.490[0.906 0©.90X| 154 9 0.144
1 8 I0 11.480 I.468] I.71 {1.433 X.443{1.0000 0.9920}0.77 ©0.76 10.875 0.8650.583 0.573i1.03t 1.026) 174 8 0.160
11§ L4 9 l1.670 1,658} 1.93 |r.638 1.628{1.1250 I.1I70{0.88 0.87 {X.00¢ 0.990!{0.666 0.656(x.156 x.1s1| 2}§ 7 0.176
Y 7 9 |r.860 1.845! 2.15 (1.825 1.815[1.2500 I.2420{0.08 0.96 [I.12§ 1I.105[0.750 ©.730{1.281 I.276{ 234 7 0.176
134 8 |[2.050 2.035] 2.37 [2.015 2.005|1.3750 I1.3650|1.09 1I.07 {1.250 1.230{0.833 0.813|I.466 I.401| 254 6 0.192
134 6 8 |2.220 2,200 2.56 |2.180 2.170{1.5000 I.4000}1.20 1.18 l.gzs 1.355/0.016 0.806(1.531 1.526} 274 6 0.192
1% 5 7 l2.580 2.555] 2.98 [2.530 2.520{1.7500 1.7400{1.42 1.40 {1.625 1.605!x.083 1.063(1.781 1.776] 33§ s 0.212
1
2 4.5 7 |2.760 2.735| -3.19 [2.710 2.700|2.0000 1.9Q00|I.53 1.5t |1.750 1.730[1.166 I.146(2.031 2.026] 356 5 0.212

All dimensions in inches except where otherwise noted. 1 Does not apply to nuts of 2 B.A, thread. 3 The dimensions given for the thickness
of the washers shall be subject to the normal manufacturing tolerances on sheet or strip. Thicknesses are given in Standard Wire Gage numbers

and their decimal inch equivalents. https://tieulun.hopto.org
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VIT CAY
STUDS
TIEU CHUAN ANH VE VIT CAY DA CONG DUNG

LIMITS FOR END SCREWED INTO COMPONENT (All threads except B.A.)
= -
- - Q .
IEREE 15l g
5 alegla Effective Minor gl A | Effective Minor
K Diameter | Diameter Diameter | Diameter
Al s § ¥ 'g 5
% | Max. | & | Hin. | Bax. Min, | Max. Min. | & | Min, | Max. Min. | Max.  Min.
UN TH'DS. UNF THREADS UNC THREADS
) .2500) 28 | .2435) .2294 .2265) .2088 .2037] 20| .2419] .220% .2172] .1913 .x849
of .3125| 24 ] .3053] .2883 .2852| .2643 .2586| 18| .3038| .2793 .2762] .2472 .2402|
.3750] 24 | .3678] .a510 .3478] .3270 .3211[ 16| .3656| .3375 .3343| .3014 .2036
of .4375| 20 | .4294] .4084 .4o50f .3796 .3729| 14| .4272) .3945 .391I| .3533 .3447
.5000| 20 | .4919] .4712 .4675] .4424 .4356] 13| .4801[ .4537 .4500| .4003 4000,
9e| .5625) 18 | .5538] .5302 .5264] .4981 .4Q07] 12| .s5II| 5122 5084 .4641 .4542
.6asc| 18 | .6163] .5929 .5880| .5608 .5533) 11| .6129] .5700 .5660| .5175 5069
.7500| 16 | .7406) .7137 .7004} .6776 .6693} 10| .7371| .6893 .6850| .6316 6200 .
7 | .8750| 14 | .8647| .8332 .8286] .7920 .7828| 9| .8611| .8074 .8028] .7433 .7306
1 x.0000] 12 | .9886] .9510 .0450; .9020 .8925| 8| .9850{ .9239 .9188| .8s517 .8376
134 |1.1250| 12 {1.1136|1.0762 1.0709{1.0281 1.0176] 7 |1.1086ir.0375 I.0322] .0550 .9393
134 |1.2500] 12 [1.2386[1.2014 1.1959|1.1533 1.1427| 7 (r.2336/|1.1627 1.1572]1.0802 1.0644
134 [1.3750] 12 |1.3636{1.3265 1.3209{1.2784 1.2677} 6 |1.3568|1.2723 ¥.2667(1.1761 1. 1581
134 |1.5000| 12 |x.4886]1.4517 1.4450|1.4036 1.3028] 6 l1,4818|1 3975 1.3017|1.3013 1.2832
B.S. TH'DS. B.S.F. THREADS B.S.W. THREADS
14 | .2500| 26 | .2455] .2280 .2251] .2034 .1084{ 20| .2452} .2206 .2177| .1886 .183r
2/2‘ .3125| 22 | .3077| .2863 .2832] .2572 .2s517| 18| .3073| .2798 .2767{ .2442 .2383
.3750| 20} .3699| .346x .3429| .3141 .3083] 16 | .3605{ .3381 .3349( .2981 .zgxgl
;4: 4375| 18 | .4320] .4053 .4010| .3697 .3635| 14 | .4316] .3052 .3918| .3495 .3428
4 | .5000] 16 | .4943] .4637 .4600| .4237 .4X72| 13| .4937( .4503 .4466] .3969 3897
98] .5625| 16 | .5566] .5263 .S5225) .4863 .4797j 12| .5560] .5120 .509I| .4505 .4521
84 | .6250| 14 | .6187| .5833 .5793{ .5376 .5305] 11| .6183] .5708 .5668| .5126 .S050
26 .7500] 12 | .7432} .7009 .6966| .6475 .6398| 10 { .7428| .6903 .6860; .6263 6182
74 | .8750[ 11 | .8678| .8214 .B168| .7632 .7551{ o .8674| .BoB5 .8030| .7374 .7288
1 1.0000| 10 | .0924{ .941x .9360]| .8771 .8686] 8 ) .g920| .g9251  .9a00| .8451 .8360
134 {x.1250| 9 |1.1171{1.0592 1.0539( .9881 .9792| 7 |r.1164(r.0388 1.0335{ .9473 .9376
1Y |1.2500| 9 {1.2419]1.1844 1.1780(|x.X133 1.1042{ 7 {1.2413}1.1640 X.1585{1.0725 I.

136 11.3750] 8 |1.3665|1.30006 X.295051.2200 E.21X0} .. J...ovcfivenes cunnenenannn cunuan
1}3 {1.5000] 8 ]1.4913[x.4258 1.4200[x.3458 1.3360] 6 [2.49061.3991 I.3933/1.2924 x.2818
LIMITS FOR END SCREWED INTO COMPONENT (B.A. Threads)!

Desig- . Major Diameter Effective Diameter Minor Diameter
nation{ Pitch v
‘1" No. Max. Min, Max, Min, Max. Min.
2 .8100 mm |4.700 mm 4.580 mm{4.275 mm 4.200 mm|3.790 mm 3.620 mm
,03189 in. |.1850%in. .1803in. [.1683in. .1654in. |.1492in. .1425in. |
4 .6600 mm |3.600 mm 3.500 mm 3.260mm 3.190mm{2.865 mm 2,720 mm
02508 in. |.1437in. .1378in. |.1283in. .r256in. |.1128in. .Io7rin.
1 UM NOMIN ENGTHS OF § 5%
Nom. | For Thread Length || Nom. | For Thread Length [| Nom. | For Thread Length
Stud |(Component End) of|| Stud |(Component End) of|| Stud {{Component End) of}
Diam. 1D 1.5D Diam. 1D 1.5D Diam. 1D 1.5D
U 74 1 e 2 23§ 134 4 4538
0 10 134 5 234 234 14 M 5%
4 T4 1% M 2% 3 1% 5 534
¢+ xg“& b % 34 3% 14 5% 6
z I 2 I 3% 4
All di ions are in inches except where otherwise noted.

1 %ﬁprmumate inch equivalents are shown below the dimensions given in mm.
e standard also gives greferred and standard lengths of studs:
Pr erred lengths of studs: 74, I, 134, 134, 136, 134, 134, 2, 214, 234, 234, 3. 3}4, 34 and for
lenzt 8 above 316 the preferred increment is
tandard lengths of studs: 74, 1, 114, 134, 136 x}i, 136, 1M, 174, 2, 214, 214, 234, 2}5, 254,
a%. 278, 3, 334, 344, 338, 3}4 and for lengths above 3%4 the standard increment is
Tolerance for length is =343 for all lengths up to and mcludmhttm e eﬂem hopto org
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WASHERS

American Standard Plain Washers. — The Standard (ASA B27.2-1958) covers
two types of general-purpose plain washers (Type A and Type B). Table 1 gives
Type A washers listed in ascending order of inside diameters, outside diameters, and
thicknesses, without reference to the nominal screw or bolt size. Type B washers
are listed in Table 2, which gives dimensions for narrow, regular, and wide washers
for each screw or bolt size.

The inside diameter tolerances for Type A washers are approximately double
those for Type B washers for sizes up to r inch; for sizes r inch and above they are
the same. In general, the outside diameter tolerances for Type A washers are
twice those for Type B washers for sizes up to 14 inch and the same for other sizes.
For actual tolerances consult the footnotes of the tables.

Plain washers are made of ferrous or non-ferrous metals, plastics or other materials.
The tolerances indicated in the tables are for metal washers only.

BANG 1: TIEU CHUAN MY VE CAC VONG BEM PHANG
KIEU A

Inside {Outside Thickness Inside |OQutside Thickness
Diam- | Diam- Diam- | Diam- -
eter! eter? | Nom. [ Max. | Min, eter! eter2 | Nom.| Max, | Min.
;? [ 0.020 | 0.025 | 0.016 b1 1is 0.109 | 0,132 | 0.086
2 143 0.020 | 0.025 | 0.016 | 56 214 0.134 | 0.160 | 0.108
343 0.020 | 0.02§ | 0.016 214q 1546 0.095 | ©.721 | 0.074
14 13 0.022 | 0.028 | 0.017 1i4g }223 0.134 | 0.160 | 0.108
% e 0.032 | 0.040 | 0.025 114e 134 0.134 | 0.160 | 0,108
gz: e 0,035 | 0.048 | 0.027 1i4q 238 0.165 | 0.192 | 0.136
2 0.049 | 0.065 | ©0.036 1344 $37% 0.134 | 0.160 | 0.108
114¢ 1342 ! 0.049 | 0.065 | 0.036 1Y, 134 0.148 | 0,177 | 0.122
He 3§ 0.04) | 0.065 | 0.036 13 2 0.148 [ 0.177 | 0.122
e s 0.049 | ©.065 | 0.036 134s 274 0.165 | 0.192 | 0,136
1344 1542 | 0.049 ] 0.065 | 0.036 154¢ 134 0.134 { 0.160 | 0.108
%n e 0.049 | 0.065 | 0.036 1346 2 0.165 | 0.192 | 0.136
] 14 0.049 | 0.065 | 0.036 1844 244 0.165 | 0.192 | 0.136
1564 1744 0.049 | ©.065 | 0.036 1544 336 0.180 | 0.213 | 0.153
1§ 34 0.u49 | ~ 065 | 0.036 e 2 0.134 | ©0.160 | 0.108
ue Us [.2.049 [ 0.065 | 0.036 | 1Ha 34 0.165 | 0.192 | 0.136
g Hs | 0.065 | 0.080 { 0.051 || I}e sl 0.265 | 0.192 | 0.136
1764 58 3049 { c.065 | 0.036 16 37§ 0.238 | 0.280 | 0.210
%432 54 0.065 | 9.080 | 0.051I He 214 0.165 | 0.192 | 0.136
5 34 0.065 | 0.080 | 0.051 1% 234 0.165 | 0.192 | 0.136
e % 0.065 | 0.080 { 0.051 548 234 0.165 | 0.192 | 0.136
1149 1{g | 0.065 } 0.080 | 0.051 136 3 0.165 | 0.192 | 0.136
34 34 0,065 | 0.080 | 0.051 1Us 0.180 | 0.213 | 0.153
3§ 74 0.083 | 0.104 | 0.064 134 o0.180 | 0.213 | 0.153
3¢ j353 0.065 | 0.080 | o.051 1%e 3 0.180 { 0.213 | 0.153
1344 1344 | 0.065 | 0.080 | 0.051 156 334 0.180 | 0.213 | 0.123
Ao 74 0.083 | 0.104 | ©0.064 1144 344 ¢.180 } 0.213 | 0.153
e I 0.083 | 0.104 | 0.064 134 334 0.180 | 0.213 | ©0.153
As 134 ©0.083 | 0.104 | 0.064 1134g KA 0.180 | 0.213 | 0.153
1545 8964 [ 0.065 | 0.080 | 0 051 176 4 0.180 | 0.213 | ©.153
14 116 0.083 | 0.104 | 0.064 1154¢ 4 0.180 | 0.213 | 0.153
14 144 0.083 | 0.104 | 0.064 2 444 0.180 | 0.213 | 0.153
I 136 0.083 | 0.104 { 0.064 2} M 0.180 | 0.213 | 0.153
1743 i4e 0.c95 | 0.121 | 0.074 214 415 0.180 | 0.213 { ©.153
Us 14 0.109 | 0.132 | 0.086 234 434 0.220 | 0.248 | 0.193
He 136 0.109 | 0.132 | 0.086 236 5 0.238 | ¢.280 | 0.210
Y- 178 0.109 | 0.132 | 0.086 274 514 0.259 | 0.310 | 0.228
1949 1He 0.095 | 0.1I2I | 0.074 318 534 0.284 | 0.327 | 0.249
5¢ 134 0.109 | 0.132 {008 || ...... | ..... venene] cenen | eeene

All dimensions are given in inches.

1 Tolerance is =-0.005 inch for inside diameters up to 742 inch, inclusive, and also for
the two }4-inch inside diameters marked with an asterisk (*). .Tolerance for all other
inside diameters larger than 742 inch is #o.010 inch.

3 Tolerance is =-o0.010 inch for all outside diameters.

https://tieulun.hopto.org
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VONG DEM

WASHERS
“ ~ 2 - by . a 3 A
BANG 2 : TIEU CHUAN MY VE VONG DEM PHANG KIEU B
. -
Sc;:w Ser- %“E- ,'g %1  Thickness Sr:ew Ser- _g'é- §~E Thickness
Bolt |iesd| ‘7.9 "'.g —| Bol: |iest [ ‘@.d | 5.8 |- -]
Sizel 58 | SA [Nom. Max. Min. || Sizet £A {81 |Nom. Max. Min,
N 14 .025 .028 022 N N I .063 .o71 .o56
060 { R | 068 | 316 | .025 .028 .o22 34 | R | .s40 IY .100 .112 090
w u .025 .0a8 (022 w 134 .300 .IE2 000
N 942 | .o25 .028 .022 N 134 | .063 .o7r .0%6
0713 | R | .084 | 742 | .025 .028 .022 9fe | R | .604 [1t362| .100 .112 .00
w 962 | .032 .036 .028 w 2 .100 .II2 090
N Yo | .o25 .028 .022 N 1 100 .I12 .090
.08 | R | 004 | ¥4 ,032 .036 .028 8 | R | .666 1 .I00 112,000
w 1142f .032 .036 .028 w 214 160 .174 .i%6
N 743 | .025 .028 .022 N 134 | .100 .I12° .09
099 { R [ .x00 { 34¢ | .032 .036 .028 34 | R | .812 |2 .Jo0 .I12 0G0
w 1342! .040 .045 .036 w 2%4 | .160 .X74 .146
N <t .032 .036 .028 N 11842| .100 .112 .0Q0
13132 § R | .rag ;t .040 .045 .036 7 [ R | 938 [24 | .160 .174 .146
w 246 | .040 .045 .036 w 234 160 .174 .146
N 962 | .032 .036 .028 N 134 100 .IIZ .090
125 | R | .141 | 1342] .00 .045 .036 || x R | 1H4e |2%4 160 174 .146
w 14 | .0q0 .045 .036 w 3 160 174 .146
N 540 | .032 .036 .028 N 2 .100 X212 .0Q0
138 | R 1156 1 Ys | .040 .05 .036 |} 136 | R | x34e |234 160 .174 .146
w %46 | .040 .045 .036 w 334 | .x60 .174 .146
N 36 | .oq0 .oa5 .036 N 234 | .160 .174 .140
164 | R | .188 | 14 .040 .045 .036 | 144 R | 154 |3 .160 .174 .146
w 56 | .063 .o71 .086 w 346 | .250. .2 .234
N ¥ 1342 040 .045 .036 N 2Y4 | .160 .174 .146
190 | R | .208 | %46 | .040 .045 .036 || 13¢ | R | 1%4e (314 | .160 ;gg 146
w 476¢| .063 .o71 056 w 334 .a50 . .234
N e | .0o40 .o45 .036 N 234 .160 174 .146
216 | R | .240 | 36 | .063 .o71 .os6 || 134 | R | 1%e |3}4 | .250 .266 .234
w % .063 .o7I .056 w 4 .250 .266 .234
N 15 | .063 .o71 .056 N 3 | .160 .174 .146
¥ { R [ .281 | #764] .063 .oyt .056 |i 186 { R | 134 1334 | .250 .266 .234
w }4 .063 .o7r .0s6 w 414 .250 .206 .234
N 54 .063 .o71 .o%6 N 316 | .160 .174 .146
8¢ { R | 344 ) 76 | 063 .o7x .06 {| 134 | R | 176 |1 .250 266 .234
w 14 | 063 .07t .os6 w 436 | .250 .266 .234
N 4764| .063 .o71 .056 N 334 | .250 .266 .234
38 | R | .406 |1 ’ 063 .o7t 056|174 | R }2a 444 .250 .266 .234
w 134 .100 .II2 .090 w 434 .250 .266 .234
N 7% | .063 .o .o0sb N 334 .250 .266 .334
e { R | .480 (116 063 .o71 .o56 it 2 R | 21§ 436 | .250 .266 .234
w 11342{ .100 .112 .0QO w s .250 .266 .234

All dimensions in inches. The standard also includes data on washers for screw or
bolt sizes z}4 to 3 in., incl. ! The .06o-, .073-, .086-, .090-, .112-, .125-, .138-, .164-, .190-,
and .216-inch sizes are also known as No. o, 1, 2, 3, 4, §, 6, 8, 10, and 12 sizes, respectively.
* The inside diameter has a tolerance of —.005 in, for sizes 060 to .190 in., incl.; —.olo
for Ziews 2216 to 78 in., incl.; and 2.010 in. for all other sizes. ¥ The outside diameter hag
& tolerance of 3:.005 in. for narrow series sizes .060 to ¥s in., incl.; regular series sizes .060
to .216 in., incl.; and wide series sizes .060 to .164 in,, incl. All other outside diameters

have a tolerance of =.010 in. 4 The letters N, R, W signify ow, r and wide,
sespectively. hitps:/iietiun.Ropto.org
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TIEU CHUAN MY VE VONG DEM KHOA CO RANG
'TRONG - NGOAI

AMERICAN STANDARD INTERNAL-EXTERNAL TOOTH LOCK
WASHERS (ASA B27.1-1958)

All dimensions are
given in inches

except whole numbers under *'Size"

N

¥

A
] C
TYeE 8

TYPE A
A B [
Size | Qutside Dk‘s‘d;er Thickness [Size| Qutside | Inside | 1p;0pne
Max. Min.[Max. Min./Max. - Min| Max. Min.|Max. Min.{Max, Min,|
No.Ji 475 . .900  .865| .332 - .320 | .040 .032
.810 .495|F.123 .115 | .02I .017 .985 .96s! .332 .320 | .045 .037
4] 610 Hel1 o0 1 045
1.15§ I.130|f-33% -320| .050 .02
No.J| -510  .495 ’
6 .g;g .6528 .14% | .028 023 .985 .065| .398 .384 | .045 037
. . -~ J3g {[z-o10 1085
1.I55 1.130|7.3908 .384 | .050 .o42
No.fi -61¢ .580 1.260 1.3220
8 % .670]}.776 .168 | .034 .028
. 140 1.070 1.045
610 105 | .034 .oa8 | A® 3 :;gg it Bl
No.J| .690 :670 ’ ’ ' 1.315 T.290|f-464 -448 | 055 .o47
10 760  .740 .I9S5S | .040 .032
goo .88 . :;?5’ 1200 }.530 .s12 | .o55 .oa7
.G6go 670 ¥ I.gm 1.380| .530 .S12 | .060 .0%2
No.}| .760 %gg .231 .22 | 040 .032 I.620 I1.590{ .530 .512 | .067 .05Q
12 }| .900 .
985 .965 .221 | .045 .037 1.315 1.200| .596 .576 | .055 .047
6o *725 e :szé ;& .506 .576 | .060 .os52
% g0 gg;?m .256 | .o40 .033 1,830 1.797 }596 576 | .067 .059
1070 1.045/)-207 -356 | .045 .o37 t;éxo 1.380] .663 .640 | .0b0 .os2
1.620 I1.500
54 1.830 1.797 }.663 .640 | .067 .o%9
1.975 I1.935

https://tieulun.hopto.org
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v s N
CHI CO RANG NGOAI
internsl Tooth Extemal Tooth Countersunk External Tooth
L] vy VAR T ¥ Y,
IR X . 4 AR TR
g PANPEAEJLAND) B A
Type A 'ype B Type A Type 8 Type A Type 8
Internal Tooth Lock Washers
Size | #2 | 43 | Fa | #5 | #6 | #8 | #10 | f12| K |5 | 36 | Mo | 34 | e | 56 |Me| H [1¥e] W | 1 | 1M 14
A Max }o.200l0.232{0.2700.280l0.295(0.340}0. 381!0.410{0.47810.61010.692(0.789(0.900{0.985{X 071! T .166{X . 2451 . 315(1 . 410{1.637(x.830| 1.975 | N
Min [o.175]0.215]0.255(0.245(0.275(0.325/0.365(0.394i0.460|0.594{0. 670{0.740/0.867]|0.957!1.045|1.130(I. 220/1.290{1.364(1.590|1.799} X.921
B Max |0.095}0.109|0.123}0.136/0.150[0.176/0.204|0.2310. 267|0. 333|0. 3980.464|0. 530/0. 596, 0.663|0.728l0.795/0.861]0.927|1.060(1.192{ 1.325 k=4
Min |o0.089]0.102(0.115/0.129/0.141|0. 1680 1950.221]0.256{0. 320}0.384]0. 448|0. 512}0.57610.640]0.704/|0.760{0.832|0.804|1.019|1.144] 1.275 w
c Max jo.or510.019{0.010}0.021)0.021]0.023/0.025{0.025/0.028/0. 03410.04010.0400.045]0.045]0.050|0.050!0.055]0.055]0.cb0l0. 0f710.067{ 0.067 <]
Min {o.or0l0.012{0.015|c.017(0.017{0.018|0. 020!0.020(0.023|0. 028|0.032|0.032{0. 037(0.037]0. 042{0. 042{0.047]0.047]0.052(0.059{0.059] 6.059 1§ g
External Tooth Lock Washers a
A .++.]0.3200.381]0. 410/0.475]0. 510}0. 610]0. 694 0,760|0.900{0.985|1.070|1.155{1.260/1.315|1. 410(1.629] . .
: ..|0.305{0.36510.395|0. 460§0. 4940 588|0.670]C. 74010: 880}0.960/1.045| T . 130|1. 220! X. 200} I. 380[I. 590!
B ..10.150{0. 176/0.204}0.23%{0.267|c. 332}0. 398}0. 464]0. 53010. 596{0.663|0.728]0.79510.861}0.927{ 1. 060!
..10.141]0.168l0. 19510.221]0.25610. 320(0. 384|0. 448|0. 51310. 576{0.641(0.704{0.768(0.833(0.897|1 .025
c ..|0.022|0.023(0.025/0.028(0.028(0.034{0.040(0.040{0.045/0.045{0.050[0.050|0.055|0.055/c. 0bc|0.067|
. 0.016/0.018/0.020/0.023{0.023/0.028/0.032{0.032]0.037]|0.037/0.042({0.042{0.047]0.047]0.052[0. 059
Heavy Internal Tooth Lock Washers Countersunk External Tooth Lock Washers
Size | 3 | So | 3% | Yo | ¥ [ o | % | U | % Size | #4 | #6 | #8 | #10 | F12 | ¥ | £16 | He
A | Max fo.536l0.607/0.748|0.858|0.924|1.0341.135| 1. 265]1. 447 B | Max jo.123/0.150(0.177/0.205/0. 231(0.267/0.287/0.333(0.398/0.463) 0.529
Min |o.500]0.590/0.700f0.800|0. 880/0.990|1.100|X. 240} . 400| Min |o.113(0.140{0.167|0.195]0.220|0.255]0.273|c. 318]0.383]0. 448 0.512
B ng 0.267|0.332|0.398]0.464/0.530{0. 596]0.66310.795]0.927] fo) Max }0.019}0.021}0.021}0.025}0.025|0.025|0.028|0.028]0.034/0.045| ©.045
Min lo.256{0.320(0.384l0.448}0.5120.57610.640{0.768\0. R4 Min lo.015)0.017{0.017]0.02010.020{0.020{0.023{0.023{0.028]0.037| ©.037
c Max 0.045(0.050{0.050|0.067|0. 067|0.067/0.067|0.084}0. 084) D Max [0.065(0.092/0.105(0.09910. 128{0. 128{0. 147{0. 192{0.255]0.270| ©.304
Min 0.035/0.040|0.042{0.050|0. 055/0. 055[0. 059{0.070|0. 075 Min |o.050{0.082 0.088k3.083 0.118/0.113(0.137/0.165]0.242{0.260] 0.294

All dimensions are given in inches.

https://tieulun.hopto.org
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TIEU CHUAN M¥ VE DANG REN TRONG VA REN NGOAI
THONG NHAT
AMERICAN STANDARD UNIFIED INTERNAL AND EXTERNAL
SCREW THREAD DESIGN FORMST
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BANG 1: TIEU CHUAN MY VE VIT-DAU BANG 100 ) CO
' RANH

Table 1. AMERICAN STANDARD SLOTTED 100-DEGREE FLAT
HEAD MACHINE SCREWS (ASA Bi18.6.3-1962)

r N 3 ’

§ J
iF 3 T
H ! N |
R 7 e s v(Over?:b.)

Nom. | Basic |Max.A Min. 4 Abs. | Max | Max. Min. | Max.  Min p
Size D Sharp Sharp Min. A| H J J T T

4 .T120 .225 .207 191 .049 .039 031 .024 .o17:
6 1380 .279 .257 .238 | .060 | .o48 .039 .030 .022
8 .1640 .332 . .38 283 072 .054 .045 .036 .027
10 . 1900 .385 .359 .333 083 o060 .050 .04z .03t
<3 .2500 .507 . gzg 442 | 110 | 075  .064 055 042
54s | .3125 .635 . ., .556 | .138 | .oB84 072 069 .053
34 .3750 .762 722 .670 | 165 [ 004 .08 083 065

All dimensions in inches.  Edges of head may be rounded. = Radius of fillet at base
of head should be no greater than 40 per cent of the basic screw diameter. Diameter of
unthreaded part should not be less than minimum pitch diameter nor more than the
basic major diameter of thread.

https://tieulun.hopto.org
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BANG 2 : TIEU CHUAN MY VE DUNG SAI VIT PAUBANG

Tahle 2.

100 b0 VA VIT PAU BANG CO RANH
AMERICAN STANDARD SLOTED CLOSE TOLERANCE

100-DEGREE FLAT HEAD AND SLOTTED FLAT HEAD

MACHINE SCREWS (ASA B18.6.3-1962)

See Note
- J

$3 e AAAAAARARANAAY
[ ¢ = LU OCGTGGT:

k-3 e Note

L i ! L

(27n.and Uncler) (Over 2in)

Close Tolerance 100-Degree Flat Head Machine Screws

Nom. | Basic [Max.4 Min.A Abs. { Max.| Max, Min. | Max. Min.
Size D Sharp Sharp Min.A| H J J T T
4 JI120 { ,22§ 21§ 191 | .049. [ .039 .03 024 017
6 .1380 .279 .267 .238 .obo .048 .039 .030 .022
8 .1640 .332 .319 .285 .072 .054 .045 036 .027
10 . 1900 .385 .371 .333 .083 .obo .050 042 .031

14 .2500 .507 .491 .442 | .II0 | .07§ .064 .055 .042
{e | .3125 .635 .616 .556 | .138 | .084 .o72 .0bg 053
4 .3750 762 .741 .670 .165 .094 081 ,083 .065

s | .4375 .890 .866 783 | 193 | .094  .08I .097 .076

gi .50c0 | 1.017 .901 ~ .897 .231 | 106 L0901 111 .088

946 | .5625 | 1.145 1.116 Y011 | .249 | .118 .102 12§ .099

5¢ .6250 | 1.272 I.241 1124 | .276 | .133 . .16 139 111

Flat Head Machine Screws*

Nom. | Basic |Max.4 Min. 4 Abs. | Max.| Max. Min Max, Min.
Size D Sharp . Sharp Min 4| H J J T T
[] .o6oo .I19 .1I0§ .099 .035 .023 .016 [3£:1 .010
1 0730 .146 .130 .123 | .043 | .026 .o19 o19 012
2 .0860 172 .156 .147 | .o51 ] .031 023 023 015
3 .0990 .199 .181 LI7E .059 .035 .027 027 017
4 L1120 .225 .207 .195 .067 .039 .031 .030 .020
5 1250 .252 .232 .220 | .075 | .043 .035 .034 .022
6 .1380 .279 .257 .244 .083 .048 .039 .038 .024
8 L1640 .332 .308 .29z ‘| .100 .054 .045 .045 .029

10 .1g00 .385 .359 L340 L116 .obo o050 .053 .034

12 2160 .438 410 .389 L132 .067 .o56 .060 .039

14 2500 .507 477 .452 | .153 | .075  .064 070 046
84s | .3135 .635 600 .568 | .191 | .o084 .072 088 .058
3% .3750 762 j22 685 | .230| .o094 081 106 .070
48 | .4375 812 .767 2723 | .223 | .o04 081 .103 .066
1< . 5000 .875 831 775 { .223 | .106 ogI .103 .ofis
94¢ | .5625 | 1.000 .gso .889 | .260 | .118 102 120 077
- 8¢ 6250 | 1.125 1.069 1.002 | .298 | .133 116 137 088
3 .7500 | 1.375 ¥.306 ~ 1.23 | .372| .149  .I3I 171 JITX

All dimensions in inches.

Edges of head may be rounded.

Radius of fillet at base of head should be no greater than
diameter.

40 per cent of the basic screw

Diameter of unthreaded part should not be less than minimum pitch diameter nor more

than the basi¢ major diameter of thread.
* Has 80 to 82 degree head angle, Short flat head machi

o
Table 3 on page 1064 for limiting lengths of undercut screws mﬁgeir

1

eoferrho

mensions.
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BANG 1 : CAC THONG SO DANG REN THONG NHAT THEO
TIEU CHUAN MY

Trunca- | Trunca- Trunca- Trunca~
Depth | Depth of | Depth of Depthot| Flat at tion of | tion of Flatat | 4ionof | Flatat tion of | Adden-
Threads | p; egarp Thread | External Internal Internal dum of
; itch [of S External | Internal | Thread | External | Bxternal | ‘py-2 g Internal | “py "5 | Internal | o
¢ per Inch V-Thread| Thread | Thread | “n5a8%" | “2**2% | Thread | Thread | (reay | Thread | “Rres® { Thread
m Crest | Root Crest Root .
» P 0.86603p | 0.61343p | 0.541279 { 0.54127p | 0.125p |[0.10825P [0.144349 | ©.25P 0.21651p | 0.125p | 0.10825 | 0.324769
8 0.01250 |} 0.0X083 | 6.00767 | 0.00677 | 0.00677 | 0.00I56 ) 0.00135 | 0.00180 | 0.00312 | 0.0027I | 0.00I56 | 0.00135 | 0.00406
72 0.01389 | 0.01203 | 0.00852 | 0.00752 | 0.00752 | 0.00174 | 0.00150 { ©.00200 | ©.00347 | 0.0030I | ©.00I74 | 0.00150 | 0.0045I
64 0.01563 | 0.01353 | 0.00058 | 0.00846 | 0.00846 | 0.00195 | ©.00169 | 0.00226 | 0.0039I } 0.00338 | 0.00195 | 0.00169 | 0.00507
56 0.01786 ( 0.01546. { 0.01095 | 0.00967 | 0.00967 | 0.00223 | 0.00193 | ©.00258 | 0.00446 { ©.00387 | ©.00223 | 0.00193 | 0.00580
0.02083 | 0.01804 | 0.01278 | 0.01128 | 0.01X28 | 0.00260 | 0.00226 | ©.0030% | 0.00521 | 0.00451 | 0.00260 | 0.00226 | 0.00677
44 0.02273 | 0.01068 | 0.01394 | 0.01230 | 0.01230 | 0.00284 | 0.00246 | 0.00328 | 0.00568 | 0.00492 | 0.00284 | 0.00246 | 0.00738 H
40 0.02500 | 0.02165 | 0.0I534 | 0.0I353 | 0.01353 | 0.00312 | 0.0027I | 0.0036I | 0.00625 | 0.00841 | 0.00312 | 0.0027I | 0.00812
36 0.02778 | 0.02406 | 0.01704 | 0.0I504 | 0.0I504 { 0.00347 | ©.0030I | 0.0040I | 0.00604 | 0.0060I | 0.00347 | ©.0030L | 0.00902 o
32 0.03125 | 0.02706 { 0.0I917 | 0.0I69I | 0.0r69I | 0.0039I | 0.00338 | 0.0045r | 0.007BI | 0.00677 | ©.0039I | 0.00338 | ©.0I01I5 (7]
28 0.0357% | 0.03093 | 0.02I91 | 0.01933 | ©.0I933 | 0.00446 | ©.00387 | 0.00515 | 0.00803 | ©.00773 | ©.00446 | 0.00387 | 0.01I60 Q
24 0.04167 | 0.03608 | 0.02556 | 0.02255 | 0.02255 | 0.00521 | 0.00451 | c.o00for | ©.01042 | O. oogoz ©0.00521 | 0.0045I | 0.01353 g
20 0,05000 | 0.04330 { 0.03067 { 0.02706 | 0.02706 | 0,0062§ | 0.00541 | ©.00722 | 0.01250 | 0.0I083 | 0.00625 | 0.00541 ] 0.01624 3
18 0.05556 | 0.048II | 0.03408 | 0.03007 | 0.03007 | 0.00094 | 0.0060r | 0.00802 | 0.01389 | 0.01203 | 0.00694 | 0.00601 | 0.01804 3
16 0.06250 | 0.05413 | 0.03834 | 0.03383 | 0.03383 | 0.00781 | 0.00677 | ©0.00902 | ©.01562 | 0.01353 | 0.00781 | 0.00677 | 0.02030
14 Q.07143 | 0.06186 | 0.04382 | 0.03866 | ©.03866 | 0.00893 | 0.c0773 | ©.01031 ! 0.01786 | 0.01546 | ©.00893 [ 0.00773 | ©.02320 E
I3 0.07602 | 0.06662 | 0.04719 | 0.04164 | 0.04164 | ©,00962 | 0.00833 | 0.0III0 | 0.01923 ] 0.01665 | 0.00062 | ©.00833 | 0.02498 g
12 ©0.08333 | 0.07217 | 0.05112 | O.045II | 0.045IX | 0.0I042 | 0.00902 | 0.01203 | 0.02083 | 0.01804 | 0.0TI042 | 0.00902 { ©.02706
3321 0.08606 } 0.0753L | 0.05334 | ©.04707 | 0.04707 | ©.0I087 | 0.00941 | 0.0I255 | 0.02174 | 0.01833 | 0.01087 | 0.00941 i ©.02824 @
Iz 0.0909T | 0.07873 | ©.05577 | 0.04921 { ©.0492X | 0.0I136 { 0.00984 | 0.01312 | 0.02273 { 0.01968 | 0.91136 | 0.00984 | 0.02952
10 0.10000 | 0.08660 | 0.06134 | 0.054I3 | 0.054X3 | 0.01250 | 0.01083 | 0.01443 | 0.02500 | 0.02165 | 0.0r250 | 0.01083 | ©.03248
9 0.I1I1X |-0.09623 | 0.06816 | 0.06014 | 0.060I4 | 0.01389 [ 0.01203 | 0.01604 | 0.02778 | 0.02406 | 0.01389 | 0.01203 | 0.03608
8 0.12500 | 0.10825 | 0.07668 | 0.06766 | 0.06766 | 0.01562 | 0.01353 | 0.01804 | 0.03125 | 0.02706 | 0.01562 | 0.01353 | ©.04059
7 ©.14286 | 0.12372 | 0.08763 | 0.07732 ] 0.07732 | 0.01786 | 0.01546 | 0.02062 | 0.03571 | 0.03093 | 0.0I786 | 0.0r$46 | ¢.04639
6 0.16667 | 0.14434 | 0.10224 | 0.0002I | 0.0002I | 0.02083 | 0.0I804 | 0.02406 | 0.04167 | 0.03608 | 0.02083 | 0.01804 | 0.05413
5 ©.20000 | 0.1732r { 0.12269 { 0.10825 | 0.10825 | 0.02500 | 0.02165 | 0.02887 | 0.05000 | 0.04330 | c.02500 | 0.02165 | 0.06495
4% 0.22222 | 0.19245 | 0.13632 | 0.12028 | 0.12028 | 0.02778 | 0.02406 | 0.03208 | 0.05556 | 0.0481r | 0.02778 | 0.02406 | o.07217
4 ©0.25000 | 0.21651 | 0.15336 | o. 13532 | ©.13532 | 0.03125 | 0. 02706 | 0.03608 | 0.06250 | 0.05413 | 0.03125 | 0,02706 | o.08119
‘Twice the external thread addendum (last column) is equivalent to the ‘‘basic height’’ of the original American National form.
https://tieulun.hopto.org
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BANG 2 : TONG LUGNG BUGC PUONG KiNH CUA CHUOI
“TIEU CHUAN CAC REN THONG NHAT

Tuble 2. DIAMETER-PITCH COMBINATIONS FOR STANDARD
SERIES OF UNIFIED THREADS

Threads per Inch

-5- Ggeé::; l;?tf:tl'lles Series with Uniform (Constant) Pitches
: 5 B i .
48 gg 51 538lun s 16UN| 20UN | 28UN { 220N
oA (0D [ED([meEs i
o.06oo| .. | 8o ..
0.0730] 64 | 72 ..
o. 56 | 64 ..
0.0990] 48 | 56 ..
0.1120 40 { 48 .
0.1250| 40 | 44 .-
0.1380| 32 | 40 UNC
0.1640] 32 | 36 UNC
0.1900] 24 | 32 . .. UNF
0.2 24| 28 .. UNF |[UNEF
UNC | UNF {UNEF
20 28 |UNEF,
UNC! 20 28 |UNEF
UNPF |[UNEF} 32
UNF |UNEF| 32
20 28 32
20 28 32
20 28 32
UNF{UNEPF| 28 32
UNEF] 28 32
UNEF| 28 32
UNEF| 28 32
NC| UNEF|{ 28 32
8 20 X .
8 20 28
8 20 28
. 8 20 P
.. 8 20 28
UNC| 8 20 28
6 8 20 28
UNC| 8 20 28
6 8 20 ..
6 8 20
6 8 20
6 8 20
6 8 20
6 8 20
6 8 20
6 8 a0
6 8 20
. 6 8 20
.. .. 6 8 20
4 UNC}| 6 8 20
.. 4 6 8 20
4 UNC| 6 8 20
. 4 6 8 20
4 UNC{ 6 8 20
. 4 6 8 ..
4 UNC| 6 8
.. . 4 6 8
4 ‘JUNC| 6 8
.. 4 6 8
4 . UNC 6 8
o . 6 8
4 .UNC 6 8

ters over 144 i

* Dimensions of these Standard Series threads for sizes up to 4 inchesare givenin Table 4.
shown in_parentheses are secondary sizes.
34 and 6 inches also are in the 4, 6, 8, 12, and 16 thread series; secondary sizes
. 436, 474, 54, 53¢, 53¢, and 574 also are in the 4, 6, 8, 12, and 16 thread series,
use 12-thread series.

iameters over 11146 inches, use 16-thread series.

Primary sizes of 4}4. 4}, 4%, 5,

https://tieulun.hopto.org
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BANG 3A : CAC KICH THUGC €O BAN CUA CHUOI
'REN THO, REN UNC VA REN NC
Table 3A. COARSE-THREAD SERIES, UNC AND NC - BASIC

DIMENSIONS
Minor Diametere
. | Bssic Basio Lead Ares of .
Major Tpl;g“' Dl’_‘itch Ext. Int .:ggle Minor " Tensile
am., iam.,s - * | at Basioc |Diam, a
Sizes In:h, 5 Thd's.. Thd:.. BD. D2y
Inches Inches | Inches | Inches |Deg. Min.| 8q. In. | 8q. In.
1 (.073)* | 0.0730 | 64 0.06: 0.0538 | 0.0561 | 4 31 | 0.00218] 0.00263
2 (.086 0.0860 | 56 0.0744 | 0.0641 | 00667 | 4 22 | 0.00310{ 0.00370
3 (.009)* | 0.0000 | 48 0.0734 [ 0.0764 | 4 0.00406
4 (1% 0.1120 | 40 0.0938 | 0.0813 | 0.0848 | 4 45 | 0.00496
5 (2128 0.1250 | 40 9 0.0043 [ 0.0979 | 4 11 | 0.00672 0.00796
6 (1 0.1 32 0.1177 | 0.0907 | 0.1042 } 4 50 | 0.00745| 0.00909
8 (164 0.1640 | 32 0.1257 02! 3 58 | 0.01196) 0.0140
10 (.190, 0.1900 | 24 0.1629 | 0.1389 | 0.1449 | 4 39 | 0.01450| 0.0175
12 (.216)* | 0.2160 | 24 0.1649 | 0.1709 | 4 1] 0.0206 | 0.0242
[} 20 0.2175 1 0.1887 { 0.1959 |- 4 11 | 0.0269 | 0.0318
(] .31 18 0.2764 | 0.2443 ([ 0.2524 | 3 40 | 0.0454 | 0.0524
0.3750 | 16 0.3344 { 0.2983 | 0.3073 | 3 24 | 0.0678 | 0.0775
. 0.4375 | 14 0.2911 | 0.3499 1 0.3602 | 3 20 | 0.0933 | 0.1
0.5000 | 13 0.4500 | 0.4056 | 0.4167 | 3 7 0.%257 0.1419
. 0.5625 | 12 | 0.5084 | 0.4603 | 0.4723 | 2 59 | 0.162 0.182
0.6250 | 11 0.5660 | 0.5135 | 0.5268 | 2 56 | 0.202 0.226
0.7600 ; 10 0.6850 | 0.6273 | 0. 2 40 | 0.302 0.334
0850 | 9 0.8028 | 0.7387 | 0.7547 | 2 3L | 0419 0.462
1 1.0000 | 8 0.9188 | 0.8466 108647 | 2 29 | 0.551 0.608
1% 11250 | 7. |1.0322 ) 0.9497 | 0.9704 | 2 31 | 0.693 0.763
1 128001 7 1.1572 | 1.0747 { 1. 2 15 0.800 0.069
1 13750 | 6 1.2667 | 1.1705 | 1.1948 | 2 24 | 1.054 1.158
1 1.5008 | 6 1.3017 | 1.2055 | 1.31906 | 2 11| 1.294 1.408
1 17500 | & 1.6201 {15046 11,5335t 2 1§ | 1.74 1.90
F 2.0000 l& 1.8557 | 1.7274 | 1.7504 | 2 11 | 2.30 - 2.50
. 2 2.2500 | 4 2.1057 { 1.9774 { 2.0004 | 1 55 1 3.02 3.28
2 2.5000 | 4 2.3376 | 2.1 22204 § 1 87 | 3.72 4.00
2 23500 4 25876 24433124794 1 46 | 4.62 4,93
3 3.0000 | 4 28376826932 | 2.7204 | 1 36 | 5.62 5.7
3} 32500 4 3.0876 | 2.9433 | 20794 | 1 29 | 6.72 7.10
3 3.5000 | 4 3.3376 | 3.1933 | 3.2204 | 1 22 ( 792 8.33
3 3.7500 | 4 3.5876 | 3.4133 [ 34794 | 1 16 | 9.21 9.66
4 40000 4 3837636923 37204 1 11 {10.61 11.08
* Secondary sizes.
e British: Effective Diameter.
b See formula, page 1051.
¢ Design form. See diagram, page 1107.

Constant Piich Series: The various constant-pltch series, UN, with 4, 6, 8, 13,
16, 26‘ 28 and 32 threads per inch, given in Table 4, offer a COmprehenslve range
of diamgter-pitch combinations for ‘those purposes wheré the threads in the Coarse,
Fine, and ‘Extra-Fine series do not meet the particular requirements of the design.

When selecting threads from these constant-pitch series, preference should be
given wherever possible to those tabulated in the 8, 12, or 16 thread series.

8-Thread Series:. The 8-thread series (8UN) is a uniform-pitch series for large
diameters. Although originally intended for high-pressure-joint bolts and nuts,
it is now widely used as a substitute for the Coarse-Thread Series for diameters
larger than 1 inch.

12-Thyead Series: The 12-thread series (12UN) is a uniform pitch series for
large diameters requiring threads of medium-fine pitch. Although originally
intended for boiler practice, it is now used as a continuation of the Fine-Thread

. i i 1 in 3 : .
_Series for diameters larger than 134 inches. https://tleulun.hopto.org
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BANG 3B ; CAC KICH THUGC CO BAN CUA CHUOI REN

MIN, REN UNP VA REN NF
Table 3B. FINE-THREAD SERIES, UNF AND NF - BASIC
DIMENSIONS
" . |[Minor Diametere| )
Basic Basio Lead Area of "
ﬁﬁ‘j or Tp};ga : DI-’iwh " Ext. Int. Angle Minor 18‘:::1:
Sises B | nch, | P'%""| Thds., | Thas., st Basic |Dism, 8t Aread.
n L] ”»
Inches Inches | Inches | Inches |Deg. Min.{ 8q. In. { 8q. In.
0 (.060, 0.0600 | 80 | 0.0519 | 0.0447 { 0.0485 | 4 0.00151 | 0.00180
1(073)* | 00730 | 72 ! 0.0640 | 0.0560 | 0.0580] 3 &7 | 0.00237 | 0.00278
2 (. 0.0860 0.0759 | 0. 3 45 | 0.00339 | 0.
3 (.mg * 100090 ! 56 [0.0874 | 0.0971 [0.0997 8 0.00451 | 0.00523
4 (112 0.1120 | 0.09 0.08 3 51 { 0.00566 | 0.00661
§ (125 0.1250 | 44 |0.1102 [ 0.0071 | 0.1004 | 8 45 | 0.00718 | O 30
¢ (138 40 |0.1218 {0.1673 1 0.1109 | 3 44 | 0.00874 { 0.01015
8 (.164 0.1640 | 36 | 0.1460 [ 0.1 01339 3 28 1 0.01285 { 0.01474
10 (100 01900 | 32 | 0.1697 | 0.1517 [ 0.1562 | 3 21 100176 10
12 (216)* [ 0.2160 | 28 | 0.1928 | 0.1722 (01773 | 3 22 | 0.0226 | 0.0258
}/ 0 0.2062 | 0.2113 | 2 52 | 0.6326 | 0.0364
. 03125 | 24 | 0.2854 | 0.2614 | 0.3674 | 2 40 | 0.0524 | 0.0
0.3750 | 24 | 0.3479 | 0.3239 3200 2 11 | 0.0809 | 0.0878
. 04375 ( 20 0.4050 | 0.3762 [ 0.3834 | 2 15 | 0.1080 §0.1187
0.5000 | 20 | 0.4675 | 0.4387 [ 0.4459 | 1 87 | 0.1486 | 0.1599
'y 0.5625 | 18 | 0.5264 | 0.4943 | 0.5024 | 1 55 | 0.189 0.203
0.6250 | 18 | 0.5 0.5568 ) 0.5649 | 1 0.240 0.256
16 | 0.7094 [ 0.6733 | O 1 36 | 0.351 0.873
08750 | 14 | 0.8286 [0.7874 (0,797 | 1. 34 |0.480 0.
1 - |1.0000| 12 09450 08978 /09098| 1 36 | 0.625 0.663
1 11250 1 12 11.0700 | 1.0228 { 1.0348] 1 0.812 0.856
1 1.2500 | 12 | 11959 |1.1478 | 1.1598] 1 16 | 1.024 1.073
1 1.3750 | 12 1.3 1.2728 { 1.2848 | 1 9 | 1.2680 1.315
1 12 | 1.4459 | 1.3078 | 1.4008 | 1 3 | 1.521 1.581
* Secondary sizes.
@ British: Effective Diameter.
b Bee formula, page 1051,
¢ Design form. See diagram, page 1107.

16-Thread Series: The 16-thread series (16UN) is a uniform pitch series for
large diameters requiring fine-pitch threads. It is suitable for adjusting collars
and retaining nuts, and also serves as a continuation of the Extra-fine Thread
Series for diameters larger than 11144 inches.

4-, 6, 20-, 28-, and 32-Thread Series: These thread series have been used more
or less widely in industry for various applications where the Standard Coarse,
Fine or Extra-fine Series were not as applicable. They are now given recognition
s Standard Unified Thread Series in a specified- selection of diameters for each
pitch as shown in Table 2.

Whenever a thread in & constant-pitch. series also appears in the UNC, UNF,
or UNEF series, the symbols and tolerances for limits of size of UNC, UNF, or
UNEF series are applicable, as will be seen in Tables 2 and 4.

Fine Threads for Thin-Wall Tubing: Dimensions for a 27-thread series, ranging
from 34- to 1-inch nominal size, also are included in Table 4. These threads are

,recommended for general use on thin-wall tubing. The minimum length of com-
plete thread is one-third of the basic major diameter plus 5 threads (+o0.185 in.).

High-Temperature, High-Strength A pplications: For these applications the Coarse
Thread Series is recommended in sizes from 14 to x inch and the 8-thread Series in
sizes over 1 inch. Some high-temperature applications involving special physical
characteristics or -conditions may require modification of dimensions, and it is
recommended that when such are necessary they be applielt Hpa/ diexianbiradto.org



MEASUREMENTS

D0 LUONG

1. Cac ky hiéu chuén vé co khi, ky thuat xay dung va

vat liéu thu nghiém.

2. Do luong theo hé Mét va hé cac nuoc Anh My
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STANDARD SYMBOLS

American Standard Symbols for Mechanics,
Structural Engineering and Testing Materials

Acceleration, angular. ... .. a (alpha)
Acceleration, duetogravity ¢

Acceleration, linear........ e
Angular distance. .. @ (theta)
Angular velocity. w (omega)

Aea A
Axes, through any point... X-X

Y-y

Z-Z
Breadth.......... b
Center of rotation o

Coefficient of sliding friction f
Concentrated load (same
asforce).................

Curvature, radius m ..
Deflection........0........ y
Deflection of a panel point
ofatruss................ A (delta)
Density... o (rho) ord
Depth... .. d
Diameter................. D
Distance, linear........... s
Eccentricity of application
ofload................... e
Efficiency (hydraulic, me-
chanical, volumetric). ...
Elasticity, modulus of .. ...
Elongation, unit ..
Foree.......covvvvenninnn.
Force inany barof a framed
structure due to a load of
unity applied at any point
in any direction......... u
Frequency (harmonic
motion)................. forn

p (rho)

¢k, em, ¢y
E

3 (delta)
F

Height....................
Inertia, rectangular mo-
mentof.................
Inertia, polar moment of. .
Length..
Load per unit distance. ... .
Load, total...........

Modulus of rupture..
Moment in mch-pounds at
any sectionof a girder due
to the moment of one
inch-pound applied to the
girder at any point...... m
Moment of force, including
bending moment........ M

Neutral axis, distance to

extreme fiber............... ¢
Number of revolutions per umt

oftime..................... . B
Period (harmonic motion). . T
Power, horsepower..... .. . P
Pressure per unit of area. . ?

Radius................cooia r
Ratio between modulusof elas-
ticity »f steel and modulus of

elasticity of concrete......... n
Ratio of the distance from the
neutral axis to theouter fiber
of a reinforced concrete beam
to the distance from the outer
fiber tothe pointof application

of the resultant tensilestress. %
Ratio of the lever arm of the
resisting couple in a reinforced
concrete beam to the distance
between the outer compres-
sive fiber and the point of ap-
. plication of the resultant ten-

silestress................ weer J
Reactions . R
Section modulus.............. ZorS
Statical moment of any area

about a given axis, .......... Q
Steel ratio, in reinforced con-

crete beams................. b/
Stress, unit. . ...... ... s
Stress, unit compressive. S¢
Stress, unit tensile..... st

Stress, unit shear.............. S5

Stress, total tensile or total
steel, in reinforced concrete.. T

Stress, total compressiveor total
concrete, in reinf'orced con-

Stress, total shear............. 1 4
Stress, unit concrete, in rein-
forced concrete . . fe
Stress, unit steel in remforced
concrete, .. ... .....oiiiaan.. Is
Stress, unit shear of concrete.. v
Temperature, absolute
Temperature, ordinary. .
Thickness...............

Time.......

Torque.......

Velocity, linear Vore
Volunze. ........ .V
Work, orenergy............... w

Approved by American Standards Association and sponscred by the American Society
of Mechanical Engineers; American Association for the Advancement of Science; Ameri-
can Institute of Electrical Engineers; American Society of Civil Engineers; Society for

the Promotion of Engineering Education,

https://tieulun.hopto.org
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WEIGHTS AND MEASURES

WEIGHTS AND MEASURES
Measures of Length

t mile = r760 yards = 5280 feet. )
1 yard = 3 feet = 36 inches. 1 foot = 12 inches.

1 mil = o.cor inch. 1 fathom = 2 yards = 6 feet. )

xrod = 5.5. yards = 16.5 feet. 1 hand = 4 inches.. 1 span = g inches.

1 micro-inch = one millionth inch or o.0oc001 inch. (1 micron = one mil-
Honth meter = 0.00003937 inch.)

Surveyor’s Measure

2 mile = 8 furlongs = 8o chains.

1 furlong = 10 chains = 220 yards.

x chain = 4 rods = 22 yards = 66 feet = 100 links.

1 link = 7,92 inches. -

Nautical Measure

1 league = 3 nautical miles.

1 nautical mile = 6076 10 feet = 1.1508 statute miles. (The knof, whichis o
nautical unit of speed, is equivalent to 2 speed of 1 nautical mile per hour.)

One degree at the equator = 6o nautical miles = 69.047 statute miles. 360 de-

grees = 21,600 nauticdl miles = 24,856.8 statute miles = circumference at equator.

Square Measure

1 square mile = 640 acres = 6400 square chains.
1 acre = 10 square chains = 4840 square yards = 43,560 square feet.
1 square chain = 16 square rods = 484 square yards = 4356 square feet,
1 square rod = 30.25 square yards = 272.25 square feet = 625 square links.
1 square yard = g square feet.
1 square foot = 144 square inches.
An acre is equal to a square, the side of which is 208.7 feet.

Measure used for Diameters and Areas of Electric Wires

2 circular inch = area of circle 1 inch in diameter = 0.7854 square inch.
z circular inch = 1,000,000 circular mils.
~x:8quare inch = 1.2732 circular inch = 1 1273,239 circular mils.

A dircular mil is the area of a circle o.001 inch in.diameter.

Cubic Measure

1 cubic yard = 27 cubic feet.
1 cubic foot = 1728 cubic inches.
‘The following measures are also used for wood and masonry:
1 cord of wood = 4 X 4 X 8 feet = 128 cubic feet.
1 perch of masonry = 16} X 1} X 1 foot = 243 cubic feet.

Shipping Measure

For measuring entire internal capacity of a vessel:

1 register ton = 100 cubic feet.

For measurement of cargo:

Approximately 40 cubic feet of merchandise is considered a shlppmg ton, ub.
less that bulk would weigh more than 2000 pounds, in which case the (réigll!
charge may be based upon weight.

- 40 cubic feet = 32.143 U. S. byshels = 3r:16 Imperxal*bushels
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Dry Measure

1 bushel (U. S. or Winchester struck bushel) = 1.2445 cubic foot = 2150.42
cubic inches. .

t bushel = 4 pecks = 32 quarts = 64 pints.

1 peck = 8 quarts = 16 pints,

1 quart.= 2 pints. . .

x heaped bushel = 1} struck bushel.

1 cubic foot = 6.8036 struck bushel. '

1 British Imperial bushel = 8 Imperial gallons = 1.2837 cubic foot = 2218.19
cubic inches.

Y

Liquid Measure

x U. S. gallon = o.1337 cubic foot = 23x cubic mchs = 4 quarts = 8 pn;u.
1 quart = 2 pints = 8 gills.

1 pint = 4 gills.

1 British Imperial gallon = r.2009 U. S. gallon = 277.42 cubic inches. .

T qubxc foot =-7.48 U. S. gallons. '

Old Liquid Measure . .., .

¥ tun = 2 pipes = 3 puncheons.

1 pipe or butt = 2 hogsheads = 4 barrels = 126 gallons,
1 punchesn = 2 tierces = 84 gallons.

1 hogshead = 2 barrels = 63 gallons.

1 tierce = 42 gallons.

1 barrel = 31} gallons.

Apothecaries’ Fluid Measure

1 U S. fluid ounce = 8 drachms = 1.805 cubic inch = 4as U. S ¢al.lon.
1 fluid drachm = 60 minims.
1 British fluid ounce = 1.732 cubic inch.

Measures of Weight
Avoirdupois or Commercial Weight

x gross or long ton = 224c pounds.
1 net or short ton = 2000 pounds.
1 pound = 16 ounces = 7000 grams
1 ounce = 16 drachms = 437.5 grains. 4
The following measures for weight are now seldom used in the United States:
1 hundred-weight = 4 quarters = 112 pounds (1 gross or long ton = 20 hundred-
weights); 1 quarter = 28 pounds, 1 stone = i4 pounds; x quintal= rog
pounds.

Troy Weight, used for Weighing Gold and Silver

1 pound = 12 ounces = §760 grains.

1 ounce = 20 pennyweights = 480 grains,

1 pennvweight = 24 grains.

1 carat (used in weighing diamonds) = 3.086 grains.

1 grain Troy = 1 grain avoirdupois = 1 grain apothecaries’ weight.
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Apothecaries’ Weight

1 pound = 12 ounces = §760 grains.
1 ounce = 8 drachms = 480 grains.
1 drachm = 3 scruples = 6o grains.
1 scruple = 20 grains.
Measures of Pressure

1 pound per square inch = 144 pounds per square foot = 0.068 atmosphere
= 2.042 inches of mercury at 62 degrees F.= 27.7 inches of water at
62 degrees F. = 2.31 feet of water at 62 degrees F.

1 atmosphere = 30 inches of mercury at 62 degrees F. = 14.7 pounds per square
inch = 2116.3 pounds per square foot = 33.95 feet of water at 62 degrees F.

1 foot of water at 62 degrees F. = 62.355 pounds per square foot = 0.433 pound
per square inch.

x inch of mercury at 62 degrees F. = 1.132 foot of water == 13.58 inches of
water = 0.491 pound per square inch.

Miscellaneous
I great gross = 12 gross = 144 dozen. 1 quire = 24 sheets,
T gross = 12 dozen = 144 units. 1 reain = 20 quires = 480 sheets.
1 dozen = 12 units. 1 ream printing paper = 500 sheets,

1 Score == 20 units.

Decimal Equivalents of Fractions of an Inch

1840. 015 625 1343..(0.343 75 ‘%4’;.67: 875
Y43. .|o.031 25 284410.359 375 114s..../0.687 5
854]0. 046 875 86....0... 0.375 4864)0.703 125
We....[0.0625 2844)0. 300 623 2342, .]0.718 73
564]0.078 125 1384. . /0. 406 25 47%400.734 375
863../0.093 75 2T44]0. 421 875 % .. 0.750
Tkslo. 109 375 ie....[0.437 5 9]0, 7¢ 5 625
%o...... 0.125 29540.453 125 9563..j0.781 25
%4l0.140 625 1543, .{0.468 75 5144l0.796 875
843. .[0. 156 23 8154/0. 484 375 i%6....[0.812 3
MWaslo. 171 873 ¥ oo, 0. 500 534410 828 125
Ye....00.187 5 884410. 515 625 83, .10.843 75
184,10, 203 125 17%3. .[0. 531 28 55440.859 375
Th2..l0.218 75 384410. 546 875 L JN 0.87%
184410.234 375 %e....lo.562 5 5T4[0. 890 625
Y% oeieen.. 0. 250 37{;4 o.578 125 2943, .{0.906 25
1%y /0. 265 623 1943, .[0.593 78 5%a4/0.921 875
%s. .[o. 281 25 8944[0.609 375 1%g....10.937 §
194410. 296 875 % ...... 0.625 81/44(0.953 125
$6....[0.312 5 4144]o0.640 625 81%2../0.968 75
214410.328 125 2142. .[0. 656 25 834410.984 378

Table of Decimal Equivalents of a Foot Corresponding to Inches and
Fractions of Inches.— Assurue, for example, that it is required to find the equiv-
alent of 6742 inches in decimals of a foot. Locate 742 in the left-hand column and
follow the horizontal line until the column headed “6” is reached. The ﬁgures
0.5182 read off in this column are the decimals of a foot corresponding to 6%2,
other words, 6742 inches equals o.5182 foot.
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Inches into Decimals of 8 Foot

Inches
Inche ° I 2 3 4 s 6 7 8 9 10 1
Decimals of a Foot
.................. 0.0833 0.1667 ©,2500 0.3333 0.4167 0.5000 0.5833 0, 6667 0.7500 0.8333 0.9167
s ©,0020 0.0859 0.1603 0.2526 0.3359 0.4193 0.5026 ©.5859 0.6693 0.7526 0.8359 | ©.9193
He 0.00§2 ©.0885 0.1719 0.2552 0.3385 0.4219 0.5052 0.5885 0.6719 0.7552 0.8385 0.9219
840 0.0078 0.091L 0.1745 0.2578 0.3411 0.4245 0.5078 0.5911 0.6745 0.7578 0.8411 0.9245 g
- 0.0104 0.0938 0.I771 0. 0.3438 0.4271 0.5104 0.5938 0.6771 o.7604 0.8438 0.9271 =
54 0.0130 09,0064 0.1797 0.2630 0.3464 0.4297 ©.3130 0.5964 0.6797 | . ©0.7630 0.8464 0.9297 Q
34 0.0156 0.0990 0.1823 0.2656 0.3490 0.4323 0.5156 0.5990 0.6823 0.7656 ©.8490 0.9323
Ta 0.0182 0.1016 ©.1849 0.2682 |. 0.3516 0.4349 0.5182 0.6016 0.6849 0.7682 0.8516 0.9349 E
A 0.0208 0.1042 0.1875 0.2708 0.3542 0.4375 0.5208 0.6042 | 0.6875 0.7708 0.8542 0.9375
989 0.0234 0.1068 0.1901 0.2734 0.3568 0.4401 0.5234 0.6068 0.6901 0.7734 0.8568 0.940T >
Py 0.0260 0.1004 0.1927 0.2760 0.3594 0.4427 0.5260 0.6094 0.6927 0.7760 0.8504 [} 2
1149 0.0286 0.1120 0.1053 0.2786 0.3620 0.4453 0.5286 0.6120 0.6953 0.7786 0.8620 0.0453 (5]
0.0313 0.1146 0.1979 0.2813 0.3646 0.4479 0.5313 0.6146 0.6979 0.7813 0.8646 0.9479
1342 ©.0339 2.1172 0.2005 0.2839 0.3672 0.4505 0.5339 0.6172 0.7005 0.7839 0.8672 0.9505 E
The 0,0365 0.1z 0.2031 0.2865 0.3608 '0.4531 0.5365 0.6198 0,703L 0.7865 0.8698 0.9531
1649 0.0301I 0.1224 0.2057 0.2801 0.3724 0.4557 0.5391 0.6224 0.7057 0.789% 0.8724 0.9557 >
15 0.0417 0.1250 0.2083 0.2917 0.3750 0.4583 0.5417 9.6250 0.7083 0.7917 0.8750 0.95383 @
1740 0.0443 0.1276 0.2109 0.2043 0.3776 0.4609 0.5443 0.6276 0.7109 0.7943 0.8776 0.
Ha 0.0469 0.1302 0.2135 0.2060 0.3802 0.4635 0.5469 0.6302 0.7135 0.7969 0.8802 0.9633
19%29 0.0495 0.1328 0.2161 0.2095 0.3828 0.4661 0.5498 0.6328 0.7161 0.7995 0.8828 0.9661 [
54 . 0.0521 0.1354 0.2188 0.3021 0.3854 0.4688 0.5521 0.6354 0.7188 0.8021 0.8854 0.9688
214 0.0547 0.138 0.2214 0.3047 o. 0.4714 0.5347 0.6380 0.7214 0.8047 0.8880 0.9714
1Yq 0.0573 0.1406 0.2240 0.3073 0.3906 0.4740 0.5573 0.6406 0.7240 0.8073 0.8g06 0.9740
©.0509 0.1432 0.2266 0.3000 0.3032 0.4 0.5599 0.6432 0.7266 0.8099 0.8932 0.9766
84 0.0625 0.1458 0.2292 0.3125 0.3958 0.4792 0.5625 0.6438 0.7292 0.8125 0.8058 0.9792
2640 0.0651 0.1484 0.2318 0.3151 0. 0.4818 0.5651 0.6484 0.7318 0.8151 0.8084 | o.9818
1894 0.0677 0.1510 0.2344 0.3177 0.4010 0.4844 0.5677 0.6510 0.7344 0.8177 0.9o10 0.9844
2759 0.0703 0.1536 0.2370 0.3203 0.4036 0.4870 0.5703 0.6536 0.7370 0.8203 0.9036 0.9870
% @.0729 0.1563 0.2306 0.3229 0.4063 0.4896 0.5729 0.6563 0.7396 0.8229 0.9063 0.9896
Who 0.0755 0.1580 0.2422. | 0.335% 0.408¢ 0.4922 0.5753 0.6589 0.7422 0.8255 0.9089 0.9922
156 0.0781 0.1615 0.2448 0.3281 0.4118 0.4948 2.5781 0.6615 0.7448 0.8281 0.9115 0.9948
8149 0.0807 0.1641 0.2474 0.3307 0.4141 0.4974 0.5807 0.6641 0.7474 0.8307 0.9141 0.9974
NUpsS.//tueaan.nopro.org
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' Decimal Equivalents of 6tlis, 1aths, and 24ths of as Inch

—
164[0. 041 667 %%4j0. 375 1%4j0. 708 333
Ye...|0.083 333 542....|0.416 667 Hs...[0.75
3%4]0. 125 1144(0.458 333 - - 19%4j0.791 667
Yo...... 0. 166 667 %...... 0.5 %...... 0.833 333
84¢lo. 208 333 13410, 541 667 44j0.875
843...]0. 25 %ha....[0.583 333 114s.../0.916 667
T54l0. 291 667 15%4l0.625 #30410.958 333
%%...... 0.333 333 I (TN 0.666 667 ||  ......] ceeeenen
Decimal Equivalents of 7ths, 14ths, and 28ths of an Inch
[ Ykslo.035 714 $4..J0.357 143 |[. 1%si0.678 571
4. . Jo.071 429 14%elo. 392 857 %....[0.714 286
8%sl0. 107 143 84....]0.428 571 %slo. 78
¥% o 142 Rc9 s ln 8. noe 142} co .
U. S. Gallons into Cubic Feet
Gallons | Guble || Gallons [ Gebic || Gattons | Gibie | Gatlons | Guble
I 0.134 20 2.674 300 40.10 4,000 534.72
2 0. 267 30 4.010 400 53.47 5,000 668. 40
3 ©. 401 40 5.347 500 66.84 6,000 802.08
4 © 0.535 50 6.684 600 80.21 7,000 935.76
5 0.668 6o 8.021 700 93.58 8,000 | 1,069.44
6 6.802 70 9.358 800 | 106.94 9,000 | 1.203.12
7 0.936 80 | 10.694 goo | 120.31|| 19000 | 1,336.81
8 1,069 9o | 12,031 1000 133.68]] 50,000 | 6,684.08
9 1.203 100 | 13.368 2000 | 267.36|| 100,000 | 13,368.06
10 1.337 200 | 26.736 3000 | 401.04]] 500,000 | 66,340.28

Cubic Feet into Gallons '
(x cubic foot = 7.4805 U. S. gallons; 1 gallon = 231 cubic inches = 0.13368 cublic foot.)

Cuble | Galtons | Gubie | Gallons %‘e‘;’tc Gallons {| Guble | Gallons
0.1 .75 2 14.96 30 224.4 400 2,992.2
0.2 1.50 3 22.44 40 299. 2 500 3,740.3
0.3 2.24 4 29.92 50 374.0 6oo 4,488.3
0.4 2.99 5 37.40 6o 448.8 700 5,236.4
0.5 3.74 6 44.88 70 523.6 800 | 5,984.4
0.6 4.49 7 52.36 8o 598.4 goo | 6,732.5
0.7 5.24 8 59.84 || 9o 673.2 1,000 7,480.5 |
0.8 5.98 ] 67.32 100 748.1 5,000 | 37,402.6
0.9 6.73 10 74.81 200 | 1496.1 || 30,000 | 74,805
1.0 7.48 20 149.61 || 300 2244.2 |} 50,000 [374,02 inches
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Coutents in Cubic Feet and U. S. Gallons of Pipes and Cylinders
One Foot in Length

-

For 1 Foot in For 1 Foot in For 1 Foot In
Dlam. Length Diam. Length Diam.| = Length
in in in
Inches| Cubic U.S. |{Inches] Cubic U.S. {|Inches{ Cubic U.S.
Feet Gallons " Peet Gallons Feet Gallons
W% 0.0003 { 0.0025 6% | 0.2485 | 1.859 || 19 1.969 | 14.73
%a | 0.0005 | 0.0040 7 0.2673 | 1.999 [{ 19014 | 2.074 | 15.5¢
8% 0.0008 | 0.0057 7% | o.2867 2.145 || 20 2.182 16.32
Tie | o0.0010 | 0.0078 7% | 0.3068 2.295 {| 2014 2.292 17.18
12 0.0014 | 0.0102 7% | 0.3276 2.450 [} 21 2,403 17.99 .
%se | 0.0017 | 0.0129 8 0.3491 2,611 il 21%4 2.521 18.86
5% ©0.0021 | 0,0159 8% | o.3712 2.977 || 22 2,640 19.75§
e ! 0.0026 | 0 0193 81 | o.3941 2.948 || 22% 2.961 20.66
% ©0.0031 | 0.0230 8% | o0.4176 3.125 || 23 2,885 2r.58
1846 | 0.0036 | 0.0269 9 0.4418 | 3.305 || 23% 3.012 22.8§3
T 0.0042 | 0.0312 9% | o0.4667 3.491 || 24 1 3.142 23.50
150} 0.0048 | 0.0359 9% | 0.4922 3.682 || 23 3.409 25.50
1 0.0055 | 0.0408 9% | o.5185 3.879 |] 26 3.687 27.58
% 0.0085 [ 0.0638 || 10 0.5454 | 4.080 il 27 3.976 29.74
% 0.0123 | 0.0918 || 1044 | o.5730 | 4.286 || 28 4.276 | 31.99
1% 0.0167 | 0.1249 || 10% | o0.6013 4.498 |l 29 4.587 34.31
2 0.0218 | 0.1632 {| 10% | ©.6303 4.715 || 30 4.909 | 36.72
2% 0.0276 | 0.2066 |[ 11 0.6600 4.937 || 31 §.241 39.21
2% 0.0341 | o.2550 || 11%4 | 0.6903 5.164 1| 32 5.585 41.78
2% 0.0412 | 0.3085 || 11% | o.7213 5.396 || 33 5.940 44.43
3 0.0491 { 0.3672 |} 11% | o.7530 | 5.633 i| 34 6.308 47.16
3% 0.0576 | 0.4309 [I 12 0.7854 5.875 1] 35 6.681 49.98
3% 0.0668 | 0.4998 {{ 124 | 0.8522 6.375 |t 36 7.069 52.88
3% o0.0767 | 0.5738 |l 13 0.9218 6.895 || 37 7.467 55.86
4 ©0.0873 [.0.6528 || 13% | o.9940 7.436 || 38 7.876 58.92
A n o985 | 0.7369 il 14 1.069 7.997 |i 39 8.296 | 62.06
4% o.1104 | 6.8263 {| 14% | 1.147 8.578 |} 40 8.727 65.28
FiA 0.1231 | 0.9206 || 15 1.22% g.180 || 41 g9.168 { 68.58
5 0.1364 | 1.020 15%5 | 1.310 g9.80r1 || 42 9.621 71.97
5% ©.1503 | I.12§ 16 1.396 10.44 43 10.083 75.44
slh 0.1650 | 1.234 6% | 1.48% 11.11 44 10.559 78.99
5% 0.1803 | 1.349 17 1.576 I1.79 45 I1.04§ 82.62
6 0.1963 | 1.469 7% | 1.670 | 12.49 46 1r.541 | 86.33
% 0.2131 | 1.504 18 1.767 13.22 47 x2.048 | go.13
6% 0.2304 | 1.724 18% | 1.867 13.96 48 12,566 94.00

One cubic foot of water at 39.1 degrees F. weighs 62.4245 pounds.

One cubic foot of air at 32 degrees F., atmospheric pressure, weighs 0.08073 pound.

One pound of water at 39.1 degrees F. has a volume of o.01602 cubic foot.

One pound of air at 32 degrees F., atmospheric pressure, has a volume of 12.387°
cubic feet. )

One gallon of water at 62 degrees F. weighs 8.336 pounds.

One pound of water at 62 degrees F has a volume of o.r1x99 U. S. gallon.
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Contents of Cylindrical Tanks in U, S. Gallons

Diameter of Tank, Feet

e e [ [ n ]

Contents of Tank, U. S. Gallons

5 734 | 1058 | 1439 | 1880 | 2379 | 2,938 | 3,555 | 4,230 | 4,965
6 |” 881 | 1269 | 1727 | 2256 | 2855 | 3,525 | 4,265 | 5,076 | 35,957
7 1028 { 1481 | 2015 | 2632 | 3331 4,113 4,976 5,922 | 6,950
8 | 1175 | 1692 | 2303 | 3008 | 3807 | 4,700 | 5,687 | 6,768 | 7,943
9 1322 | 1904 | 2501 | 3384 | 4283 | 5,288 | 6,398 } 7,614 8,936
10 1469 | 2115 | 2879 | 3760 | 4759 | 5,875 | 7,109 | 8,460 | 9,929
1Y 1616 | 2327 | 3167 | 4236 | 5235 6,463 7,820 { 9,306 | 10,922
12 1763 | 2538 | 3455 ] 4512 | 5711 | 7,050 | 8,531 | 10,152 | 11,918
. 1909 | 2750 | 3742 | 4888 | 6187 7,638 9,242 | 10,998 | 12,808
14 2056 | 2961 | 4030 | 5264 | 6662 8,29 9,953 | 11,844 | 13,801
15 2203 | 3173 | 4318 j 5640 | 7138 8,813 | 10,664 | 12,690 | 14,804
18 2350 | 3384 | 4606 | 6016 | 7614 | 9,400 | 11,374 | 13,536 | 15,887
17 2497 | 3596 | 4894 | 6392 | 8ogo | 9,988 | 12,085 | 14,383 | 16,879
18 2644 | 3807 | 5182 | 6768 | 8566 | 10,575 { 12,796 | 15,229 | 17,872
19 2791 | 4019 | 5480 | 7144 | 9042 | 11,163 | 13,507 | 16,075 | 18,865
20 2938 | 4230 | 5758 | 7520 | 9518 | 11,750 | 14,218 | 16,921 | 19,858

~-—
o
w

Diameter of Tank, Feet

14 |15 |16 |.18 Izo Iz: lu lzs

Contents of Tank, U. S. Gallons

5 5,758 6,610 7,521 9,518 | 11,751 | 14,218 | 16,921 | 18,360

6 6,909 7,931 9,025 | 11,422 | 14,101 17,062 | 20,305 | 22,032
7 8,061 | 0,253 | 10,529 | 13,325 | 16,451 | 19,905 | 23,689 | 25,704 {,
8 9,212 | 10,575 | 12,033 | 15,229 | 18,801 | 22,749 | 27,073 | 29,376 |'
9 10,364 | 11,897 | 13,537 | 17,132 | 21,151 | 25,592 | 30,457 | 33,048
10 11,515 | 13,219 | 15,041 | 19,036 | 23,501 | 28,436 | 33,841 | 36,720
11 12,667 | 14,541 | 16,545 | 20,940 | 25,851 | 31,280 } 37,225 | 40,392
I2 13,818 | 15,863 | 18,049 | 22,843 | 28,201 | 34,123 | 40,600 | 44,064
13 14,970 | 17,185 | 19,553 | 24,747 | 30,551 | 36,967 | 43,993 | 47,736
14 i6,121 | 18,507 | 21,057 | 26,650 | 32,901 | 39,819 | 47,377 | 51,408
15 17,273 | 19,829 | 22,562 | 28,554 | 35,252 | 42,654 | 50,762 | 55,080
16 18,424 | 21,150 | 24,066 | 30,458 | 37,602 | 45,498 | 54,146 | $8,752
. 19,576 | 22,472 | 25,570 | 32,361 | 39,952 | 48,341 | 57,530 | 62,424
18 20,727 | 23,794 | 27,074 | 34,265 | 42,302 | 51,185 | 60,914 | 66,096
19 . | 21,879 | 25,116 | 28,578 | 36,168 | 44,652 | 54,028 | 64,208 | 69,768
20 23.030 | 26,438 | 30,082 | 38,072 | 47,002 | 56,872 | 67,682 | 73,440

A cylinder 7 inches in diameter and 6 inches high contains one gallon within o.x of &
cubic inch. i

The volume, in U, S. gallons, of a cylinder, equals the square of the diameter in inches
X height of cylinder in inches X 0.0034. .
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Circular Mil Gage for Electrical Wires®

AW.G. 1 AW.G. | . . L AW.G. .
or Diam. | - Cireu-° or Diam. | Circu- or Diam. } Circu-
B.&S. | Mils |lar Mils { B.&S.| Mils [lar Mils{ B. & S.} Mils |lar Mils}
Gage Gage Gage )
©000 460 212,000 12 8r - 6530 27 4.2 202,
Qo 410 168.000 13 72 5180 28 12.6 x60.
oo 365 133.000 14 64 4110 29 1.3 127.
° 325 106,000 | - 1§ 57 3260 30 0.0 101,
) 4 28g 83,700 16 5T 2580 3r 8.9 79.7
2 238 66.400 17 45 2050 32 8.0 63.2
3 229 52,600 18 40 1620 33 7.% 50.1
4 | 304 41,700 19 36 1290 34 6.3 39.8
5 182 33.100 20 32 1020 35 5.6 31.5
6 162 26,300 21 28.5 810 36 5.0 25.0
1 144 20,800 22 25.3 642 37 4.5 19.8
8 | 128 16,500 23 22.6 309 38 4.0 5.7
9 114 13.100 24 20.1 404 39 3.5 Iz.§
10 102 10,400 25 17.9 320 40 3.1 . 9.9
I 91 8,230 26 15.9 254 .. e e

* A circular mil is a unit of area that is applied to electrical wires and cablesand is equal
~ tothe area of a circle ohe mil (.00t inch) in diameter. The area of any circle in circular
mils is equal to the square of its dmmeter in mils.

METRIC SYSTEM OF MEASUREMENTS

In the mettic system of measurements, the principal unit for length i is the meter;
thie principal unit for capacity, the liter; and the principal unit for weight, the gram.
The following prefixes are used for syb-divisions and multiples: milli = 3{o00;
centi = Moo; deci = lis; deka = 10; hecto = 100; kilo = 1000, In "abbrevi-
ations, both the sub-divisions and the multiples are used with a small or lower case
letter. At one time the multiples were used with a capital letter in some places
where the metric system was used.

All the multiples and sub-divisions are not used' commerually. Those ordinarily
used for length ‘are kilometer, meter, centimeter and millimeter; for capacity,
square meter, square centimeter-and square millimeter; for cubic measures, cubic
meter, cubic deciméter (liter), cubic centimeter, and cubic¢ millimeter. - The most
commonly used weights are the kilogram and gram. The metric system was
legalized in the United States by an Act of Congress in 1866.

Measures of I-.'ength

10 millimeters (mm) = 1 centimeter (cm).
16 centimeters = 1 decimeter (dm).
1o decimeters = 1 meter (m). .
ro00 meters = 1 kilometer (km).

Square Measure .
100 square millimeters (mm?) = 1 square centimeter (cm?).
100 square centimeters. - = 1 square decimeter (dm?).
100 square decimeters = 1 square meter (m?2).
. Surveyor’s Square Measure

100 squere meters (m*) == y are (a).
100 ares = 1 hectare (ha).
100 hectares = 1 square kilometer (km?).
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"Cubic Measure
t cubic centimeter (cms),

1 cubic decimeter (dms)..
T cubic meter (mﬂ)

1000 cubic millimetérs (rnm3)
1000 cubic centimeters.
,xooo cubic dcametcrs

'u '

Dry and Liquid Measure

" 10 milliliters (ml) - = 1 centiliter (ch.
10 centiliters = 1 dediliter (dl).
10 deciliters - =1 liter ().
100 liters ’ .= 1 hectoliter (hi).
tliter = 1 cubic decimeter ='the volume of 1 kdogram oi pure wa.ter ata temmr-
ature of 39.2 dcgrees F.

Measures of Welght
10 _m;illigrams (mg) = 1 centigram (cg).
10 centigrams® = 1 decigram (dg)
10.decigrams. - = rgram{g). - &
10°grams ’ = 1 dekagram (dag)
10 dekagrams = 1 hectogram (hg).
10 hectograms = 1 kilogram (kg).
1000 kilograma =1 (metric) ton (t).

Metric and English Convermon Table
: ‘ Linear Meusure

1 kilometer = o. 62:4 mile.” © .1 mile = 1.609" kilometers,
39.37 inches. = - : 1 yard = 0.9144 meter.
1 meter =4{ 3.2808 feet. - . 1-foot = o0.3048 meter.
1.0936 yards, " 1 foot' ='304.8 millimeters. -
x centimeter. = 0.3g937 inch. 1 inch ‘= 2:54 centimeters.

1 millimeter = 0.03937 inch. . . xinch = 25.4 niillimeters,

‘Square Measure

1 square kilometer = 0.3861 square mile- = 247.t acres.

x hectare == 2.471 acres = 107,639 square feet.

I are = 0.0247 acre = 1076.4 square feet.

1 square meter = 10.764 square feet = 1.796 square yards.
1 square centimeter = o.155 square inch.

1 square millimeter = 0.00155 square inch.

1 square mile = 2.5899 square kilometers.-
1 acre = 0.4047 hectare = 40.47 ares.

1 square yard = 0.836 square meter.

1 square foot ‘= 0.0929 square meter = g2g squarc centimeters.

1 square inch = 6.452 square centimeters = 645.2 square millimeters,

* : Cubic Mensure

1 cubic meter = 35.315 cubic feet = 1.308 cubic yards.

1 cubic meter = 264.2 U. S. gallons.

1 cubic centimeter = 0.061 cubic inch.

1 liter (cubic decimeter) = 0.0353 cubic foot = 61.923 cubic inches,
1liter = 0.2642 U. S. gallon = 1.0567 U. 5. quarts.
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1 cubic yard = 0.7646 cubic meter.

1 cubic foot = 0.02832 cubic meter = 28.317 liters,
1 cubic inch = 16.38706 cubic centimeters.

1 U. S. gallon = 3.785 liters.

1 U. S. quart = 0.946 liter.

Weight

1 metric ton = 0.9842 ton (of 2240 pounds) = 2204.6 pounds,
1 kilogram = 2.2046 pounds = 35.274 ounces avoirdupois.

I gram = 0.03215 ounce troy = 0.03527 ounce avoirdupois.

I gram = 15.432 grains.

1 ton (of 2240 pounds) = 1.016 metric ton = 1016 kllograms.
1 pound = 0.4536 kilogram = 453.6 grams.

1 ounce avoirdupois = 28.35 grams.

I ounce troy = 31.r103 grams,

1 grain = 0.0648 gram.

1 kilogram per square millimeter = 1422.32 pounds per square inch
1 kilogram per square centimeter = 14.223 pounds per square inch.

1 kilogram-meter = 7.233 foot-pounds.

1 pound per square inch = 0.0703 kilogram per square centimeter.
1 calorie (kilogram calorie) = 3.968 B.T.U. (British thermal unit).

The C.G.S. System of Measurement

‘The C.G.S. (centimeter-gram-second) system, frequently known as the absolute
system of measurement, is based upon the length and weight units of the metric
system, and the second as the time unit. In this system, the unit of distance iu
one centimeter, the unit of mass (or weight) is one gram, and the unit of time, one
second. From these fundamental units are derived:

Unit of velocity = 1 centimeter per second.

Acceleration due to gravity (at Paris) = 981 centimeters per sec. per sec.
Unit of force = 1 dyne = 1fs; gram.

Unit of work = 1 erg = 1 dyne-centimeter.

Unit of power = 1 watt = 10,000,000 ergs per second.

The C.G.S. system of power measurements is becoming more and more used
in the engineering field. It is used exclusively for electrical machines and appa-
ratus on account of the simple relationship which exists between the various units.
It is likely to be soon adopted in many other fields. The unit of work, erg, is so
small that in practical wotk the joule is usually employed instead. One joule
equals 10,000,000 ergs.

Standard of Length, —In 1866 the United States, by act of Congress, passed
a law making legal the meter, the only measure of length that has been legalized
by the United States Government. The United States yard is defined by the
relation: 1 yard = §§2% meter. The legal equivalent of the meter for commercial
purposes was fixed as 39.37 inches, by law, in July, 1866, and experience having
shown that this value was exact within the error of observation, the United States
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Office of ‘Standard Weights and Measures was, in 1893, authorized to derive the
yard from the meter by the use of this relation. The United States prototype
meters Nos. 27 and 21 were received from the International Bureau of Weights and
Measures in 1889. Meter No. 27, scaled in its metal case, is preserved in a fire-
proof vault at the Bureau of Standards. :
Comparisons made prior to 1893 indicated that the relation of the yard to the

meter, fixed by the act of 1866, was by chance the exact relation between the inter-
national meter and the British imperial yard, within the error of observation. A
subsequent comparison made between the standards just mentioned indicates that
the legal relation adopted by Congress i5 in error o.0001 inch; but, in view of the
fact that certain comparisons made by the English Standards Office between the
imperial yard and its authentic copies show variations as great if not greater than
this, it cannot be said with certainty that there is a difference between the imperial
yard of Great Britain and the United States yard derived from the meter. The
bronze yard No. 11, which was an exact copy of the British imperial yard both in
form and material, had shown changes when compared with the imperial yard in
1876 and 1888, which could not reasonably be said to be entirely due to changes in
Bronze No. 11.  On the other hand, the new meters represented the most advanced
ideas of standards, and it therefore seemed that greater stability as well as higher
accuracy would be secured by accepting the international meter as a fundamental
standard of length.

Application of the Metric System. — In the practical application of the metric
system in machine shop and-drafting-room work, the part of the system with
which the draftsman and machinist come into direct contact is the length measure-
ments. The length units of the metric system that are most generally used in
connection with any work relating to mechanical engineering are the meter, the
eentimeter, and the millimeter. The decimeter is not commonly used as a length
measurement. On mechanical drawings all dimensions are generally given in
millimeters, no matter how large they may be. In fact, dimensions of such machines
a8 locomotives and large electrical apparatus are given exclusively in millimeters.
This practice is adopted to avoid mistakes due to misplacing decimal points, or mis-
reading dimensions if other units are used as well. When dimensions are given in
n;il]imeters, the majority can be given without resorting to decimal points, as &
millimeter is only a trifle more than 342 inch. Only dimensions of preasxon need
be given in decimals of a millimeter; such dimensions are generally given in hun-
dredths of a millimeter — for example, 0.02 millimeter. As o.o1 millimeter is equdi
to 0.0004 inch, it is seldom that dimensions would be given with greater accuracy
than to hundredths of a millimeter.

Drawings made to the metric system are not made to scales of 1%, i, ¥, etc., as
in the case of drawings made to the Engllsh system. If the object cannot be drawn
full size, it is generally drawn 14, s, size, and, if this is too large, it is drawn 34, }o,
140, 140, }o0, }400, }600, OF 31000 size.

Tables of Metric Equivalents.— The following tables for the conversion of
millimeters into inches and féeet into miilimeters and vice versa are based on one
inch equels 25.4 millimeters, exactly. This is American Standard practice for
industrial use and has aldo been adopted by industry in Canada, Great Britain,
Germany, Italy, Russia, Switzerland, Sweden, and other countries. The conversion
tables for feet into meters, miles into kilometers, square inches into square centi-
meters, and square feet into square meters are based on one meter equals 39.37
iiches, The use of 25.4 millimeters equals one inch, exactly, results in an inch that
is shorter than the inch based on one meter equals 39.37 inches by appmnmately
two parts in one million.
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moleonwtdm‘nbles —-Onﬂusandfollowmgpngmublesmgimwlndi
“permit conversion from Exiglish to metric units and vice versa over & wide range of.
" valyes, -Where the desired value cahnot be obtained directly from these tables, s
ﬁmﬂeaddihonoftwommonvnluutakmdirecﬂyfromthetablewﬂmﬁmu
shown in thie following examples:
Mﬂe e l"lnd the millimeter eqmvalent of 78 mchns.
7oin, -!,7780°omm
. -8in. = 203.200 mm
, 78m. -x,g&xaoomm
Eumpkz.ﬂndthemd:equivalentof&gmm
80. ‘mm = 3.1496 in.

4. mm =oxs7sin
0.9 mm = 0.0354 in.

849mm = 3:3425 in.

!nch—mmlutu And Incl:—-—Ceaamster Conveulon Table?®
) maeedon:mch =-zs4zmlhmeteu mntly)f

: 'INC}!ES] TO'»MILLIMEITERS
In., i!m In. Mm. | In. - Mm.| I Mm. | In Mm.
10 . 234.000- 1. ¥ " 28.400 |'0.1 ‘2.540 { 0,01 - -0.25¢ ]| 0.00t “g.0a8 |
20. . So8.000{ % '50.800 {0.2 - :S.080 Jo.02 . " 0.508 | 0.002 o.058
3 . y62.000|] 3 - "76.200] 0.3 7.620 [0.03 .. .0.762 | 0:003 =~ 0076
o 1,016,000 ) 4 °  Yo1.600 | 0.4 10.360 } 0.04 . . 1.016 { 0.004 . 0.¥62 § -
$o- ‘1370000 § 127.000 { 0.5 12.700 | 0.08 . . ‘L.370 | 0.00§ - 0.137.)
60. " x524.000] 6 " .is2.400] 06  ‘15.240]0.06 . I.574[0006 oisa}.
90 - L778.%00 | 7 _i7r.80} 0.7 ‘17.780 J0.07 .0 - 1.778 [ 0007 * 0.178 |
8o  2032.600| B': 2032007 0.8 30.320 | 068 ' 2:032 | b.co8 - .0.303 |
] 90 2386.000 P 9 - 228.600]0.9" - 22.860 [0:00 ' '2.38§{ 0.000 . 0.229"
200F. 2,340,000 110 ;. * 254.000 | 1.0" © 35400 f0.d0 . - 2.540 [ o.000 “o.2855 ]

 MILLIMETERS'TO INCHES

-3 B
’E‘. :

In. | M. .~ Ia.}] R (N

.. 0.3937) Y- - ©.0394 |01 " 0,0030
20 o.7814| 3 0.0y87 | 0.2 6.0079 |
L3 18l o3 o118k | 0.3 o.0118

d  TE.5w8 4 0.1575 [ 0.4 ' o0.01§7

L850 1.96851.°§ . ©0.3968 | 0.5 0.0197
| 60 - 236221 6  ©.2362{0.6. @ 40336
70 - .2.98507) 7. o 62756 [ 6.7 0.0376 { 0.07.

8o 31496 B o.31850 | 0.8 | o.oi1§"

-9 3.5433| 9 - o033 |09  po3s4| 0097 .t ;
| 100 - " 3.9370 { 10 - 03937- 1.0 _,.-66394 0.10 - 00839 |

o

'f:‘§:§ n{?i%té';?éf [prmssesiant] |

‘_ 8 sh:(t decimal point in n:m column onep!ace to left and

Coin, =1,016mm=1p1 Gcm

‘1 Mok ccnnmetefs to. tmhu -shift dmmﬂ pmnt ufwnmneter vdﬂe one phu to right' g
lnd-mter o ‘columm, thus

_j 1ocm=7eomm-a1mtinches .
"Amena.u Smndnd Pnctloelo'r Ind\uhia‘l.Ule (ASA Bas. 1) .
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Decimals of an Inch to Millimaters =~ .
.- (Based on X inch = 25,4 millimstert, ectly)
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Decimais of an Inch to Millimeters
(Based on 1 inch = 25.4 millimeters, exactly)

es 'o.ooovl.'Lo.oo! I;.mz [»o.oos l 0.004 Lo.oos Lo.oqs] °‘°°LL°‘"°8_' ©.009¢
' Millimeters

12.7000]12.7254]12.7508{12. 7762(12.8016(12.8270|12.8524{12.8778{12.9032| 12.09286
12,9540112.9794{13.0048]13.0302]13.0556(13.0810{13.¥064{13. 1318(13.1572] 13.1826
13.2080 {3.2334 13.2588{13.2842113.3096/13.3350{13. 3604/13.3858/13. 4112 13.4366
13.462013.4874,13.51281213.5382/13. 5636113.5890{13.6144)13.6398/13.0652| 13.6906
13.7160(13. 7414(13. 7668]13. 7022{13.8176/13. 8430{x3.8684]13.803813.9192] 13.9446

13.0700113.0954{14.0208{14.0462]14.0716{14.00970|14. 1224|14.1478|14.1732] 14.1986
14.2240[14.2494|14.2748)|14.3002{14.3256(14. 3510(14.3764(14.4018]14.4272| 14.4526
14.4780|14.5034114.5288{14.5542/14. 5796114 .6050114.6304}14.6558!14.6812} 14.7066
14.7320[14.7574{14. 7828124 .8082]14.8336(14.8590]14.8844|14.9008114.9352| I4.9606
14.9860]15.0114|15.0368(15,.0622{15.0876{15.1130(15.1384]15.1638{x5.1802] ¥$,2146

§ 58%%%

00003 000v0
3
o

§

5

15.2400[15.2654]15.2908[15. 3162{15. 3416]15. 3670|15.3924|15. 4178{15.4432| 15.4686
15.4940)15. 5194(15. 5448{15.§702[15. 5056(15.6210(15.6464}15.6718{15.69721 15.7226
15.7480|15. 773415, 7988|15.8242|15.8496|15. 8750/15.9004{15.9:
16.0020]16.0274|16.0528]16.0782{16.1036{16. 120026 1544{16. 1798 52| .

16.2560(16.2814{16.3068[16.3322(16.3576{16, 3830!16. 408416 . 433816.4502] 16.4846

.{16.5100(16. 535416 5608{16. 5862[1€. 6116{16.6370(16.6624{16.6878|16. 7132} 16.7386
16.7640116.7894|16. 8148]|16.8402)16. 8656{16. 8910{16.9164]16.9418|16.9672| 16.9926
17.0180|%7.0434|17.0688{17.0942|17.1106]17.1450]17.1704)17.1958|17.22x2] 17.2466
17.2720{17.2974(17.3228(17.3482{17.3736{17. 3990117424417 .4498{1Y 4752} 17.5006
17.5260|17. 551417.5768|17.6022(17.6276{17.6530]17.6784}17. 7038{x7. 7292 17.7546

17.7800]17.8054117.8308|17.8562{17.8816|17.9070{17.9324}17.9578|17.9832] 18.0086
18.0340(18.0594 [18.0848[18. 1102[18. 1356]18. 1610{18. 1864{18.8118{18.2372| 18.2626
18,2880118.3134/18.3388[18. 3642|18. 3806|18. 4150(18.4404|18. 4658118, 4912{ 18:5166
©.730 118.5420{18.5674]18. 502818, 6182{18.6436|18. |18. /21081187452 18,7706
b.740 [18.7960|18.8214(18.8468(18,8722|38.8976]/18.0230{18.9484118" k.9092] . 19.0246

©0.750 |19.0500|19.0754|19. 1008|19.1262]19. 1516(19. 1770|19. 2024{19. 2278|19. 2532 19.2786
0.760 [19.3040(19.3294]19.3548]19. 3802 xg.goss 19, 4310|19. 4564|19. 4818]19.5072] 10.5326
0.770 119.5580119. §834119.6088|19, 6342{19.6596|19.6850)19.7104)19. 7358|19. 7612 19.7866
0.780 119.8120|19.8374(19.8628]19.8882/19.0136]19.9390(19.9644/10.9898|20.0152| 20.0406
0.790 {20.0660(20.0014{20.1168[20.1422[20.1676)20. 1930}20.2184|20.2438{20.2602| 20.2046

gose PR
388 £¢88¢

v.
00 opooo
:l\l -4

58 ¢

3
a

'0.800 }20.3200{20.3454{20. 3708{20.3062(20. 4216{20. 4470]20.4724 20.4978|20. 5232 20.5486
0.810 |20.5740|20.5994120.6248120.6502{20.6756|20. 7010120. 7264)20. 7518|20.7772] 20.8026
0.820 [20.8280|20,8534/20.8788120.9042]20.9206{20.9550|20, 9804(21.0058|21.0312| 21.0566
©0.830 |21.0820]21.1074(21.1328|21. 1582|21. 183621 . 2090|21. 234421 . 2598 21. 2852{ 21.3106
0.840 J21.3360|21.3614)21.3868)21. 4122]|21. 437621, 4630{21.4884]21.5138]21.5392] 21.5646

0.850 [21.5900{21.6154(21.6408|21.6662{21 .6016{21 717021, 7424i2% . 7678121 . 7032} 21.8186
0.860 [21.8440]21.8694|21.8048(21.9202|21.9456]21. 9710|21. 906422, 0218(22.0472] 22.0726
0.870 }22.0980{22.1234]22. 1488]22.1742|22.1996]22. 2250}22. 2504(22.2758!22. 3012{ 22.3266
©.880 [22.3520(22.3774|22.4028}22. 4282)22. 4536]22. 4790|22. 5044]22. 5298|22.5552| 22.5806
0.890 [22.6060|22.6314}22. 6568|22.6822|22.7076|22.7330|23. 7584{22. 7838(22.8092( 22.8346

0.900 |22.8600)22.8854(22. 9108|22.9362]|22. 9616|22.9870|23.0124{23.0378(23.0632| 23.0886
0.0910 |23.1140123.1394]23.1648]23.1902(23.2156123.2410]23.266423.2918]23. 3172} 23.3426
©0.920 |23.3680|23.3034{23.4188123. 4442]23. 4696{23. 4050|23. 5204}23. 5458)23. 5712} 23.5966
0.930 |23.6220[23.6474|23.6728]23.6982]23. 7236]23. 7490(23. 7744)23. 7998(23.

0.940 }23.8760|23.9014]23.9268123. 9522[23.9776]24.0030]24. 0284]24.0538{24.0792] 24.1046

0.950 124.1300(24. 1554|24. 1808|24.2062{24 . 2316]24 . 2570124 . 2824]24. 3078]24. 3332| 23.3586
.960 |24.3840|24.4094{24. 434824 .460224. 4856124 .5110|24. 5364}24. 5618}24.5873] 24.6126 | -
970 . {24.6380{24.6634|24.6888|24. 714224. 7396/24. 7650]24.7904]24. B158|24.8412| 24.8666
980 124.8020{24.9174{24.9428]24. 9682[24.9936[25. 0190|25.0444]25 . 250052 25.1206
0.990 |25.1460)25. 1714{25. 1068125 . 2222]25. 2476]25. 2730{25.2984]25. 3238|25. 3402 25.3746

'1.000 |25.4000] ... . oee

PRI oo

Use previous table to obtain whole inch equivilents to add to deimal ,aqluivaknts
above. All values given in this table are exact; figures to the right of the last place
figures are all zeros. .
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Millimeters to Inches
t (Based on 1 inch = 25.4 millimeters, exactly)

:;‘e’g‘;' ° 4 2 3 4 5 6 7 8 9

- Inches

2
<

] ... |0.03937/0.07874/0.11811]0.1574810.19685[0.2362210.27559]0.31496] ©.35433

10 [0.39370{0.43307/0.47244|0. 51181 0. 85118(0. 50055/|0. 62992(0.66929{0.70866| ©.74803

. 20 ]o.78740]0.82677]0.86614)0.9055110. 04488[0.98425|1.02362{1.06299|1.30236] I.14173
30 |1.18110(1.22047|1.25084(1.299211.33858|1.37795(1.41732(1.45669|1.49606] 1.53543

.. 40 x.57480rx.5w7 1.65354)1.60201|X. 73228)1, 77165)1. 81102 . 85030|1.88976] 1.92013

.- 56 {1.0685012.00%787|2.04724]2.086612.1259812.16535]2. 20472{2. 24409|2.28346| 2.32283
6a |2.36220|2.40157]2.44004|2. 48031 2. 51060]2. §5006|2. 59843|2.63780(2.67717| 2.71654

R gg 2. 7550112, 7053813, 834653. 87402{2. 91330{2.9527612.99213(3.0315013.07087! 3.11024
3.1406113.18898]32283513.26772(3. 30709/3. 34646!3. 38583|3.42520[3.46457| 3.50394

90  13.54331(3. §8268(3.62205{3. 66142|3. 70079)3. 74016(3. 77953|3.81890]3.85827{ 3.89764

100° 13.93701(3.0763814.01575(4.05512(4.09440(4. 1338614, 17323 |4. 23260|4.25197( 4.29134
110 [4.33071(4.3700814. 4004514 . 4488214 .4881914.52756]4. $669314.60630)4.64567) 4.68504
120 - 4.7244114.76378|4.80315]4.84252(4. 88189/4. 02126}4.96063|5. 00000]5.03937{ 5.07874
130 |5.11811]5.15748(5.10685]5.236225.27559(5. 31496!5. 3543315.3937015.43307| 5.47244

140 |5.5118%]5.58118|5. 50055]|5.63092|5.66929]|5.70866(5. 74803|5. 78740{5.82677] 5.86614

5
I 5.00851(8. 04488]5. 08425]6.02362]6.06200]6. 1023616. 14173)6. 18110]6. 22047 6.25084
1 6.299216.338586. 37795(6. 41732(6.45669|6.49606(6. 53543(6. 57480(6. 61417} 6.65354
170 |6, Ggggx 6.73228/6. 7 165 6.811026.85039!6.8897616.92013)6.96850(7.00787] 7.04724
180 |7.08661]7.12598/7.1 535 7.20473[7.24409(7.28346]7.32283|7.36220/7.40157| 7.44094
190 |7.48031|7.51960(7. 55906(7.59843|7.63780|7.67717|7.71654|7.75591(7.79528| 7.83465
200 |7.87402|7.91339|7.95276 7.99213 8.03150(8.07087{8.11024(8. 14961 {8.18898{ 8.22835
2r0 8. 2{8. 3070918. 34646)8. 38583]8. 42520]8. 46457(8. 50394 |8. 54331 8. 58268 8.62205

773]
220 [8.66142]8.700708.74016{8.77953|8. 81890(8. 85827|8.89764(8.03701{8.97638| 9.01575
230 {9.0551210.0044010.1338619.1732319.212609.25197}9. 20134]9. 33071 19. 37008 9.40945
240 19.44882]9.4B810/0. 52756(9. 566039.6063019.64567(9.68504{0.72441{9.76378| 9.80315

250 [9.84252]9.8818919.92126(9.96063|10.0000|10.0394|10.0787|10. 1181 {10.1575| 30.196
260 |10.2362|10.2756(X0.3150{10.3543]10.3937}10.4331{10.4724 {10, 5118)X0.5512{ IO.§!
270 |10.6209}10.6603}10. 7087|10. 7480|10. 7874)10. 10.8661|10.9055/10.9449{ I0.

280 [11.0236(x1.0630{11.1024{IT.T417]11.1811]1X.2205|1T.2598(1Y.2092|T1.3386| 11.3780
290 {IX.4173{1X.4567(1X.4961{11.5354,11,5748]11.6142]11.6535)1%.6929)11.7323) 11.7717

300 |{x1.81r0[x%.8504{11.8808[11.0201(11. 0685(12.0079|12.0472{12.0866{12. 1260 12.1654
310 |12.2047}X2.2441[12.2835]12.3228]12, 3622|12. 4016[12. 4409(12.4803|12. 5197 12.5591
320 [12.5984|12.6378|12.6772|12. 716512, 7550(12. 7953{12.8346 |12.8740{12. 0134 12.9528
330 112.9931{13.0315|13.0709{13. 1102|13.1496113.1890]13. 2283|13.2677|13.3071] 13.3465
3140 [13.3858{13.4252{13.4646/13.5030/13.5433]13. 5827[13.6220{13.6614/13.7008] 13.7402

350 1& '2795 13.8180/13. 8583(13.8076{13.9370|13.9764(14.0x57(14.0551 [14.0045| 14.1339

4 3126 14.2520(14.2913(14.3307]14.3701{14.4004|14.4488{14.4882} 14.5276

3 F"J 3|14.6457{14. 6850(|14. 7244{14.7638{14.8031 [14.8425|14.8819] 14.9213

380 oooo
IS 3543

. 15.0394|15.0787)15. 1181)15. 1575(15. 1969(15.2362{15.2756] 15.3150
390 15,3937]15.433115.4734/15. 5118| 15.5512 15.5906)15.6209{15.6693] 15.7087

400 |15.7480|15.9874(15.8268]15.8661)15.9055]55.0449|35. 9843|16.023616,0630] X6.1024
410  |16.1417(16, 18XX{16.2205|16.2598(16.2902}16.3386116. 3780,16. 4173]16. 4567 16.4961
420 {16.5354|16. $748(16.6142]16.6535|16.6920{16.7323{16. 7717|16.8110{16 8504} 16.8898
430 |16.9291[16.90685/17.0079(17.0472{17.0866/17. 1260(17.1654]17. 2047]17.2441| x7.2835
440 [17.3228]17.3622{17.4016{17.4409{17. 4803|17.5197{17.5501{17.5984(17.6378] 17.6772

422 17, 7Y65{17.7559]17. 7953i17. 8346117.8740117.013417. 9528[17.9921 |18.0315| 18.0

4 ; 3890118, 2283118.2677)18. 3071[18. 3465]18. 3858|18. 4252] 18.4046

:Z: 18. . 543318, §827(18.6220|18. 661418.7008(18.740218. 7795/|18, 8189| 18.8583
18.8976]18.9370(18.9764{19.0157119.0551|19.0045]19. 1339{19. 1732{19.2126] 19.2520

490 19.291319.3307|79. 3701}10.4094{19. 4488/ 19. 4882(19. 5276 19. 5669 19. 6063| 19.6457

=
o
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{Based on 1 inch = 5.4 millimeters, exactly)

‘WEIGHTS AND MEASURES."
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689
WEIGHTS AND MEASURES

Fractional lnch—.-.mllimetm' and’ Foot-;-Miuhnater Conversion Tables
(Based on 1 inch = 25.4 millimeters, exactly)*

FRACTIONAL INCH TO MILLIMETERS
In. Mm. { in. Mm. | In. Mm, | In. Mm,
3 0.397 1744 6.747 | . 3364 13.097 4364 19.447
342 0.794 | 942 7.144 | 1%s 13:494 | 234 - 19.844
% 1.19% 1964 7.541 356« 13.8§§ Slfs 20,241
He 1.588 ° ) 7.938 | He 14.2f 1344 20.638
86a 1.984 2164 8.334 3764 14.684 8364 21.034
343 2.381 | 1342 . 8.731 ‘96: 15.081 | 3749 21.431
% 2.778 2344 9.128 296 35.478 | 5864 21.828
3 .3.175 | 3. . 9.525 | 3 15.875 | 7% . 22.335
: e -3.872 44 9.922 43464 . 16.272 - 5744 22.622
549 3.969 | 134 '10.319 | 3342 16. 9949 23.019
; s 4.366 3764 10.716 | 4364 o LT 23.416
$4e . 4.762' | Us 11,112 | e 17.462 | 154e 23.812
3136¢ . 5.15 2084 11, 4564 '17.889 616e 24.209
V43 s._ssz 1549 I, 254a 18.256 | 334y 24.606
1564 5.953 3164 12.303 4% 18,653" 6364 25.003
R 6.350 | 35 ‘12.700 | 34 - 19.050 | 1 25.400
INCHES TO MILLIMETERS
In. Mm. [In. Mm.|{In ' Mm |In Mm |[In. Mm. [ln  Mm.
4 25.4 | 3 76.3 |3 xaroe | v 17981 9 2286 | 1 279.4
2 50.8 |4 101.6 | 6 152.4 | 8 203.2 | 10 254.0 | 12 304.8
. FEET TO MILLIMETERS
Pt. Mm.|Ft. © ‘Mm.|Pt.  Mm.|F.  Mm. |Ft Mo,
200 480 | 16" 48] 1 8lox .48 | o.01 .048
200 22.960 20 2',096 2 9.6 | 0.2 g i { 0.02 2096
300 91,440 | 30 - 9144 | 3 914.4 | 0.3 '91.44 | 0.03 9.144
400 321,920 I' 40 13392 4 "1319.2] 0.4 125.92 | 0.04 12,392
2: 352,400 |- gg 15,240 z -2 4 of{o0.5 1532.40 o.:g 15.240
182,880 18,288 . .1,828.8 | 0.6 182.88 | o. 18,288
zz 213.360 ;: 21,336 | 3 . 2,!33.& 0.7 213. 0.07 n.ﬁ
243,840 24,384 3,438.4 { 0.8 243. 0.08 24.
900 © 274,320 | 90 274321 9 2.743:2 | 0.9 274.32 1 0.09 ﬂ-%
1,000 04,800 | 100 - 30.480 0 3.048.0. 1.0 304.80 | 0.10 * ~30.480
* American Standard Practice for Industrial Use (ASA B4g.1)
Eum'k 1 Fmd mllhmeter eqmvalen.t o! 293 ieet. 54 64 inches.
200 ft . = 60 ﬁo mm
9o ft. - 37,432/ mm
3ft ) = g14.4 -mm
s ... == §27.0 - mm
4784 in. = 18.653 mm’ .
203 1. ;‘%« in, = sy.asz ossmm
Ezomple 2: Pind milV'moter equivalent of yr.86 feet.” -
9. - ft'= 31,336, mm .
- ft=304.8 mm
Boft = 243.84 ‘mm
Lofft = ' 18288 mm
-71.86 ‘t_f' 21.952.948 mm
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690
WEIGHTS AND MEASURES

Foot—Meater and Mile—Kilometer Conversion Tables
(Based on I meter = 39.37.inches)*

FEET TO METERS:: .,
(1 ft. = 0.304801 m.)

Feet Meters | Feet Meters | Feet Meters | Feet Meters | Feet Meters
100 30.480 | 10 3048 | 1 0.305 { 0. " 0.030 |0.0f ‘0.003
200 6o.960'] 20 6.006 | 2 0.610 | 0.2 0.06I [ 0.02 0.006
300 gt.440 | 30 9.144 | 3 ©.9I4 1 0.3 ©.00r | 0.03 0.009
400 I2r.920 | 4o 12.192 | 4 1.219 {0.4 o0.,122 | 0.04 o.012
g: 152.400 g: 15.240 | § 1.524 | 0.5 : 0.152 | 0.05 o©.01§

] 182.88x |- 13.288 | 6 1.829 ) 0.6 '0.183)|0.06 o0.018
700 213.361 | 70 21.336 | 7 2.134 { 0.7 ©.213 | 0.07 0.031
800 243.841 | 8o 24.384°| 8 | 2.438 | 0.8 0.244 | 0.08 o0.024
goo 274.321{ 90 27.432 1 9 2.743 ) 0.9 - 0.274 ] 0.09 0.027

1,000 304.80x | 100 30.480 | 10 3.048 [ 1.0 :0.308 | 0.70 0.630

¢ METERS TO FEET
(X m. = 3.280833 ft.)

Meters Peet | Meters Feet | Meters Feet | Meters Feet { Meters Feet
100 328.083 | 10 ga&os T 3.281 lo.x 0.328 | 0.01 o.ggg
200 656.167 | 20 5.617 | 2 6.562 | 0.2 0.656 | 0.02 o.
300 984.250 | 30 98.425 ) 3 9.842 10.3 0084|003 o0.008
400 1, 12.332 40 ¥31.233 | 4 13.123:|,0.4 X.312 | 0.04 o.xz:
500 1,040. 411 50 164.042 | 5§ 16.404 {i0.5 1.640 | 0.05 0. X
600 !2965530 Gg b gssg 6 xg.ﬁgg 0.6 1.968 | 0.06 0.197
700 2,296.583' 1 7 229 7 22.9 0.7 2.297 0. o.
800 2,624.667 262.467 | 8 26.247 | 0.8 2.625 o.gg o.:gg
goo 2,952.750 | 9o 205.37151 9 .29.538 ] 0.9 2.953 | 0.09 0.295

1,000 3,280.833 | 100 328.083 | 10 32, 80 1.0 3.281 {o.10 0.328

MILES TO KILOMETERS
- (£ mile = 1600347 km.) .
Miles Km. | Miles = Km. | Miles Km. | Miles Km. | Miles Xm.
1,000 1,609.35 00 -« I60. 10 16,09 1 1.61 | 0.1 0.1
3,000 3.218.60 200 3.8y 20 32.19 | 2 3.22{0.2 0.32

8,000 4,828.04 300 4832.80 | 30 48.281 3 4.83 | 0.3 o.g
4,600 6.437.39 | . 400 643.74 | 40 64.37 1 4 6.44 (0.4 o.
5,000 8,046.74 500 804.67 gg 80.47| S 8,08 o.g 0.80
6.000 9,656.08 oo 965.61 96.56 | 6 9.66 | o. 0.97
2,000 11,265, 43 700 1,126.54| 70 112.65% 7 11.27 ) 0.7 1.13
8,000 12,874.78 800 1,287.48 | 8o 128.75 | 8 12.87 | 0.8 x.29
9,000 14,484 .12 900 1,448.41 | 90 144.84 1 9 14.48 j 0.9 x.4§

10,000 16,003.47 | 1,000 1,609.35 | 100 160.93 | 10 16.09 } 1.0 X. 6!

.. KILOMETERS TO MILES
. (1 km. = 0.621370 mile)

Km. Miles | Km. Miles | Km. Miles | Km. Miles | Km. Miles
1,000 621.37 100 62.14 1 10 621} 1 0.62 | 0.1 0.06
2,000 1,242.74 200 124.27 | 20 12.43 | 2 1.24 | 0.2 0.12
3.000 1,864.11 300 186.41 | 30 18,641 3 1.86 } 0.3 0.19
4,000 2,485.48 | 400 248.55 1 40 24.86 ) 4 2.49 | 0.4 0.28
5,000 3.106.85 s00 310.68 | so 3r.o7{ § 3.11 | 0.5 0.3
6,000 3.738.22 600 372.83 | 6o 37.28] 6 3.73 | 0.6 0.37
7,000 4,349.59 { 700 434.96 § 70 43.50}) 1 4.35 ] 0.7 0.43
8,000 4.970.96 800 497.10 { 8o 40.71 1 8 4.9710.8 0.50
9,000 5.592.33 900 359.23 | 9o 55.92 | 9 5.59 [ ©.9 0.56

10,000 6,213.70 | 1,000 621.37 | 100 62.14 | 10 6.21 | 1.0 0.62

® Act of U. S. Congress, 1866. On this basis 1 inch = 25. 40005 mm, approximately.
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WEIGHTS AND MEASURES

Square Inch—8Square Centimeter and Square Foot—Square Meter Conversion Tables
(Based on I meter = 39.37 inches)*

SQUARE INCHES TO SQUARE CENTIMETERS
(1 8. in. = 6,.45163 sq. cm.)

Sq.In. Sq:Cm.JSq.In. Sq.Cm.|Sq.In. 8q.Cm.]Sq.In. Sq.Cm.JSq.In. Sq.Cm.

100 645.16 | 10 64.52| 1 6.45 | 0.1 0.65 | o.or 0.06
200 1,200.33| %20 129.03 | 2 12.90 | 0.2 1.29 | 0.02 0.13
300 1,935.49 | 30 193.55 | 3 19.35 | ©.3 1.94|0.03 0-;2
400 2,580.65 | 40 258. 07| 4 25.81 j 0.4 2.58 | o.04 o,
sco0 3,235.82 | 50 322.58 g 32.26 | 0.5 3.23 | 0.0§ 0.32
600 3,870.98 { 6o 387.10 38.71 | 0.6 3.87 | 0.06 0.39
700 4,516.14 | 70 451.61 Z 45.16 | 0.7 4.52 | 0.07 0.4%
800 5.161.30 ] 8o 516.13 51.61 | 0.8 5.16 | 0.08 0.52
900 5,806.47 | 90 580.65| 9 58.06 | 0.9 5.81 | 0.00 o.ga
1,000 6,451.63 | 100 645.16 | 10 64.52 | 1.0 6.45 | 0.10 0.65

SQUARE CENTIMETERS TO SQUARE INCHES
(1 5q. cm. = 0,155000 Bq. in.)

8q.Cm. Sq.In.|S8q.Cm.. Sq.In.i{Sq.Cm. Sq.In.|S

q.Cm. Sq.In.{Sq.Cm. Sq.In.
100 15.500 | 10 1.550} 1 0.155 | o.1 o.015 | 0.0x 0.002
200 31.000 | 20 3.100 | 2 0.310 { 0.2 o.031 | 0.02 0.003
300 5+ 46.500 | 30 4.650| 3 0.465 | 0.3 0.046 | 0.03 0.00%
400 62.000 | 40 6.200 | 4 0.620 | 0.4 0.062 | 0.04 o.006
300 77.500 | 5o 7.750 | § 0715 1 0.8 0.078 | 0.05 0.008
600 q3.000| 6o 9.300| 6 0.930 | 0.6 0.093 | 0.06 0.009
700 108.500 | %70 1085} 7 1.085 | 0.7 0.108 | 0.07 0.011
8cc 24.000 | 8o 12.400 { 8 1.240 { 0.8 0.124 | 0.08 0,012
9oo 39.500 | 90 13.950 | 9 X.395 | 0.9 0.X40 | 0.09 0.0k
1,000 I55.000 | 100 15,500 | X0 1.550 | x.0 0.155 | 0.10 . "~ 0.0K
SQUARE FEET TO SQUARE METERS
(1 8q. ft. = 0.0920034 8q. m.)

Sq.Pt. Sq.M.|Sq.Pt. S8q.M.|Sq.Ft. Sq.M.|Sq.Ft. Sq.M.[Sq.7. Sq.M.
1,000 92,903 | 1t00 9.290 | 10 0.929 | 1 0.093 | 0.1 0.009
2,000 185.807 ‘200 18.581 | 20 1.858 | 2 0.186 { 0.2 0,01
3,000 278.7I0 300 27.871 | 30 n,18z 3 0.279 | 0.3 0.
4,000 371.614 400 37.161 | 4o 3. 4 0.372 | 0.4 o.gﬂ
5,000 464.517 | 500  46.452 | S0 4.645| 5 0.465 1 0.5 9.
6,000 557.420 600 55.742 | 6o 55141 6 0.557 | 0.6 0.056
7,000 650.324 900 65.032 | 70 6.503 | 7 0.65¢ | 0.7 0,068
8,000 743.227 8oo 74.323 | 8o 7.432 1 8 ©.743 | 0.8 0.074
9,000 836.131 [ 83.613 | 90 8.361| o 0.836 | 0.9 0.08¢4

10,000 929.034 | 1,000  92.903 | 100 9.200 | 10 0.929 | X.0 0.093
SQUARE METERS TO SQUARE FEET
(1 5q. m. = 10.76387 8q. ft.)

Sq.M. Sq.Ft.|Sq.M. Sq.Pt.|Sq.M. 8q.Pt.[Sq.M. Sq.Ft.[Sq.M. 8q.Ft.
100 1,076.39 | 10 107.64 | 1 10.76 | 0.1 1.08 | 0.01 0.11
200 32,152.77) 20 215.28 | 2 21.53 | 0.2 2.15 | 0.02 0.22
300 3,220.16 | 30 322.92] 3 32. 0.3 3.23 ] 0.03 0.32
400 4,305.55 | 40 430.56 | 4 43. 0.4 4.31 | 0.04 0,43
500 8.381.94 | %0 538.19 § 53.82 { 0.5 5.38 | o.08 0.54
600 6,458.32 | 60 645.83| 6 64.58 | 0.6 6.46 | 0.06 0,65
700 7,534, 'l! 70 753.47 | 7 75-35 | 0.7 7.53 | 0.07 0.7,
800 86u ig 8o ggg.n 8 - gg.;: 0.8 s.g; 0.08 o.lg
900 - 9,687. 90 .15 . 0.9 - 9. 0. 0.

1,000 10,763.87 | 100 1.076.;9 xg xw.ﬂz x.g 10.76 o.:g :.33

* Act of U. S. Congress, 1866. On this basis 1 inch = 25. 40008 mm, approzsimately.
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WEIGHTS AND MEASURES

Cgbic Inch—Cubic Ceatimeter and Cubic Foot—Cubic Meter Conversion Tables
{Based on I meter = 39,37 inchee)*

CUBIC INCHES TO CUBIC CENTIMETERS
(rcu. in. =16'387x6cu em.)

Cn.In. Cu.Cm.|Cu. In. Cu.Cm. Cu. In. Cu.Cm.[Cu. In. Cu.Cm.|Cu. In, Cu.Cm
100 1638.72] 10 163.87¢{ ¢ 16.39 { 0.1 1.64 | o.01 0.16
200 3.277.43| 20 327.74 ] 3 3277102 3.28 | 0.02 0.33
300. 4W6.15 | 30 49162 3 49.16 }.0.3, 4.92 ©.03 0.43
400 6,554.86 | 4o 655.49 1 4 05.55 1 0.4 6.56 .04 . - 6.
300 8193.58! 350 819.36 { § 81.94 1 0.8 8.19 { 0.08 -0.82
600 . 9,832.307| 6o 983.23]| 6 98.32 | 6.6 9.83 | 0.06 0.98
700 11,471.01 § 70 1,047.10} ¥ 114.71 | 0.7 X1.47 | 0.07 1.18
800 13.109.73 | 8o £310.97] 8 . 131.10 | 0.8 13.11 | 0.08 1.3t
900 14,748.44.) ‘90 ‘- X.474.841 9 147.48 | 0.9 14.75 | .09 !.3“1

1,000 - 16,387.16 | 100 1,638.92 | 10 163.87 { 1.0 16.39 | o.10 . 1.

CUBIC CENTIMETERS o CUBIC INCHES
(‘1 cm. = 0.0610234 cit. in.)

Cu.Cm. Cu.In.|Cu. Cm. Cu.In.{Cu. Cm. Cu.In.jCu. Cm Cu.In.jCu. Cm. Cu.In,
1,000 - 61.023 100 6.102 | Io 0.610 }, 1 0.061 |-o0.1 ©.006
2,000 122,047 | 200 12.208| 20 1220 2 0:122 | 0.2 0.012
3.co0 183.070 300 18.307 | 30 1.831| 3 0183 {0.8 - 0.018
4,000 244.094 ] 400  24.409 | 40 2.441 ] 4 0:244' | 0.4 0,024
8,000 305.117 |- §o0  30.512 | 50 3.081 g 0.308 { 0.8 6.031
6,000 366.140] 6oo  36.6r4 | 60 3.661 0.366 | 0.6 0.037
000 427.164 | 00 42716 | 70 4:372 ; _o0.4a7 1 9.7 ©0.043
000 488,187 80 48.819) 8 4.882 0.488 | 0.8 ©.049
9,000 549.211.| 900  54.92T | 90 5.492 | 9 ©.549 } 0.9 0.05§

| ¥0,000 610,234 | 1,000 61.023 | 100 6.102 | 10 o.610 | 1.0 0.061

CUBIC FEET TO CUBIC METERS
(z cu.ft. = 0.0283170 cu. m. )

Cu. Pt Cu. M|Cu. Ft. Cu. M.[Cu. Ft. Cu. M.[Cu.Ft. Cu. M.[Ci.Ft. Cu. M|
1,000 28.317 | 100 2.832 1 10 0.283 | 1 0.028 |.o.x o.}ggg
4,000 56.634 200 5.663 | 20 0.566 | 2 0.057 { 0.2 0.
‘3,000 * 84.951 }: 300 8.495 | 30 . 0.85 | 3 0.0851 0.3 0.008
4000 113.268 | 400 . 11.327 | 40 L1133 ) 4 0113 | 0.4 . o.011
5.000 141 88§ s00 14.158 | S0 1.416 | § 0.142 | 0.5 .;0.014
6,000 ,xgg.goz' 600 tﬁ.ggo, 6o x,g 6 o:x;g 0.6 - 0,017

000 198:219 { | 19.822 S & . o. 1 0.7 .- . 0020
Lono 226,536 gg: 22.634 33 4.265 1 -8 0.227 o..8, 0.023
9,000 . 254:853 900 - 25.485 ] 90 . 2.549 1 9 0.255 | 0.9 0.028

10,000 .283.170 xooo .317» ‘100 2.832 | 10 o283 1.0 Q.028 |

CUBIC METERS 'l‘O CUBI(‘ FEET

o A 1 pu,m. -3531u5cu t.

Cu. M. Cu. Ft.|Cu. M;. Cu. Ft.fCu. M. : Cu. Ft. Cu. M. Cu: FtCu. M. Cu. Pt
- %00 3,531.44 1 10 ;ﬁ.iq. k T 0.1 '3.83] o.0r .35

-+ 200. " 7,062.89 1. 20 . .2 2 7o Qa 0.3 .7.06 1 0.02 .71
300 10.594.34 | 30 1,059. .3 :os.gé, 0.3 -19.59 0.03 . 1.06 |-
400.14,125.78 1 .40 X 41258 § 4 I41. 0.4 14.13 § 0:04 N

- . 500 17,657.22| S0 1765.72 g 176. 0.5 17.66 | o0.05 7
G0 21,188.67 | 60 “2,118.87 - 211.80 | 0.6 21.19 | 0.06 2.12

- 700. 24.730.12 | 90 ‘2472.01 } Z 247.30 o.; 24.72 | 007" 2.47

. ‘800 28,281.56'| - 80. - 2,825.16.| & 283, 0. zs.;g .08 - 2.83

. 900 31,783.00] 9o 3178.30] 9 378309 - 3t .09 3.18
7.000. 35.314.45 {100 " 3530.44 |10 . 353.14| 1.0 - 35.31)0.T0 3.5

; ‘Moﬂl s. Oongress 1866 Onthhbnmxinchansmosmm.apmnmtely
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*.. 'WEIGHTS AND MEASURES

" Cubic. Foot—Liter and Gallon—Liter Conversion Tables.

(Buedon 1 liter = x000.028 cubic centimeters)®
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WEIGHTS AND MEASURES

Pound—Kilogram and Qunce-—Gram Conversion Tables

POUNDS TO KILOGRAMS (1 pound = 0.453592 kilogr:am)

Lb. Kg. { Lb. Kg. | Lb. Kg. | Lb. Kg. | Lb. Kg.
1,00C 453.59 I00 45.36 | 10 4.54| 1 0.451 0.1 0.08
2,000 o7.18 200 90.72 | 20 907! 2 . o091 0.2 0.09
3.,00C 1.360.78 300 136.08 { 30 13.61 | 3 1.36 | 0.3 0.4
4,000 1.814.37 400 -181.44 | 40 18.141 4 1.81 | 0.4 .18
5,000 2,267.96 500 226.80 | 50 2268 5 227105 0.23
6,000 2,721.55 600 272.16 | 6o 27.22| 6 2.72 { 0.6 ©.27
7,000 3.175.14 700 ,317.51 70 3L.75 7. 318 0.7 0.33
8,000 3.628.74 800 362.87 | 8o 36.20| 8 3.63 ] 0.8 0.36
9,000 4,082.33 g9oo 408.23 go . 40.82] 9 4.08 } 0.9 o.41 |
10,000 4,535.92 | 1,000 453.59 | 100 45.36 | 10 4.54 | 1.0 ©.45

KILOGRAMS TO POUNDS (1 kilogram = 2.204622 pounds)

Kg. Lb. | Kg. Lb. | Kg. Lb. | Kg. Lb. | Kg. Lb.
1,000 2,204, 62 100 220.46 | 10 22.05 | 1 2.20 | 0.1 0.32'
2,000 4.409.24 200 440.92 20 44.00 2 4.41 [ 0.2 0.44
3,000 6,613.87 300 661.39 | 30 66.14 | 3 6.61 { 0.3 0.66
4,000 8,818.49 400 881.85 | 40 83.18 | 4 8.82{0.4 0.88
5,000 11,023.11 500 1,502.31§ 50 1X0.23| 5§ 11.02 | 0.5 I.10
6,000 13,227.73 6oo 1,322.77 ) 60 132.28| 6 13.23 | 0.6 1.32
7.000 15.432.35 ‘700 1.543.24 { 70 154.32| 7/ 1543)0.7 1.%4
8,000 17,636.98 8oo 1,763.70| 8 176.37| 8 17.64 } 0.8 X.76
£:000 19.841.60 900 1,084.16 | 90 198.42] 9 19.84 | 0.9 1.98

10,000 22,046.22 | 1,000 2,204.62 | 100 220.46 | 10 22.05 | 1.0 2.20

OUNCES TO GRAMS (1 ounce = 28.3495 grams)

Oz. G. | Oz. G. | Oz. G. | Oz. G. | Oz G.
10 283.50 | x 28.35 | o.1 2.84 | o.0r 0.28 | o.001 0.03
20 566.99 | 2 s56.70 } 0.2 5.6y} 002 o0.57]0.002 ©0.06
30 850.48 | 3 85.05{ 0.3 8.50 1 0.03 0.85 | 0.003 0.09
40 1,033.98 | 4 113.40 | 0.4 11.34 { 0.04 1.13§0.004 O.1X
50 I417.48 | 5 141.75 | 0.8 14.17 [ 0.05 1.42 | 0.005 o©.14
6o 1,700.97| 6 170.10 | 0.6 r7.0f {006 1.70[o0.006 -0.17
7 1.988.46 § 7 198.45 | 0.7 19.84 | 0.07° 1.98 | 0,007 o©.20
80 2,267.96 | 8 226.80 | 0.8 22,68 | 0.08 2.27]0.008 0.23
9 2.551.46 | 9 255.15 | 0.9 25.81 1 0.09 2.55 | 0.009 . ©0.26
100 2,834.95 | 10 283.52 | 1.0 28.35 | 0.10 2.83 | o.ot0 0.28

GRAMS TO OUNCES (1 gram = 0.035274 ounce)

G. 0z. | G. Oz | G. Oz | G. 0z | G. Oz.
100 3.527| 10 0.353| r 0.035 | 0.1 ©0.004 0.0 ©.000
200 7.055 | 20 0.706 | 2 0.071 { 0.2 0,007 | 0.02 0,001
300 10.582 | 30 1.058 | 3 0.106 | 0.3 o.0I1 | 0.03 0.00I
400 14.110 | 40 I.411) 4 0.141 | 0.4 ©.0I4 | 0.04 ©.00I
500 17.637 | 50 1.764| 5 0.176 | 0.5 o©0.018 ] 0.05 0,002
6oo 21.164 | 6o 2.316 | 6 0.212106 0021|006 0,002
00 24.602 | 70 2.460 ) 7 o.247 0.7 o0.025 }0.07 o©.003
%00 28.219 | 8o 2822 8 0.282 { 0.8 0.028 | 0.08 ©0.003
9oo 31.747) % 3175 9 0.317{ 0.9 o©.032{0.00 0.003

1,000 35.274 | 100 3.527) 10 0.353] 1.0 0035} 0.10  0.004
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WEIGHTS AND MEASURES-

Pounds per Square Inch—Kilograms per Square Centimeter and
Pounds per Square Foot—Kilograms per Square Meter Conversion Tables

POUNDS PER SQUARE INCH TO KILOGRAMS PER SQUARE CENTIMETER
1 1b. per sq. in. = 0.0703066 kg. per sq. cm.)

Lb/in* Kg/em® |Lb/in.t Kg/cm? |Lb/in® Kg/cm3|Lb/in.? Kg/emt|Lb/in:? Kg/em?
1,000 70,307 - 00  7.03t 10 0.703 I 0.070 o.I  0.007
2,000 140.613 200 14.061 20 1.406 2 0.T41 ‘0.2 0.014
3,000 210.920 300 21.092 30 =210 | 3 0.211 0.3  o©.03x
4,000 281.226 400 28.123 40 2.812 4 0.281 0.4 0,028
5000  35I.533 §00  35.153 50 3.518 5 ©.352 0.5 ©.035
6,000  421.840 600 42.184 6o 4.218 | 6 0.422 0.6 0.043,
7.000 492,146 700 49.215 70  4.921 -9 0.492 0.7 ©.049
8,000 562.453 800 56.245 8  5.635 8 0.562 0.8 o.056
9,000 632.759 goo  63.276 9 6.328 9 0.633 0.9 ©.0063

10,000 703.0060 1,000 70.307 00 7.031 10 o. 703 1.0 0.070

KILOGRAMS PER SQUARE CENTIMETER TO POUNDS PER SQUARE INCH

(1 kg. per sq. cm. = 14.22340 1b, per sq.in.)

Kg/cm* Lb/in.? |Kg/cm? Lb/in.? {Kg/cm? Lb/in.2jKg/cm? Lb/in% Kg/em? Lb/in?
100 1,422.34 10 142.23 b x4.22 0.1 1.42 0.0I o0.I4
200 2,844.68 20 284.47 2 28.45 0.2 2.84 002 0,28
300 4,267.02 | 30 420.70 3 42.67 0.3 4.27 0.03 0.43
400 5,680.36 o  568.04 4 56.89 | ©0.4 5.69 | o004 O.57
500  7,II1.70 5o 7IL.I% 5 71.12 0.5 7.11 c.0§ ©.71
6oo 8 .04 6o 853.40 6 85.34 0.6 8.53 0,00 o.8s
700 9,956.38 70  995.64 7 99.56 | o.7 9.96 | ©.07 1.0
800 11,378.72 [ 80 1,137.87 8 113.79 0.8 11.38 ©0.08 1.14
goo 12,801.06 g0 1,280.11 [} 128.01 0.9 12.80 0,09 1,28

1,000 14,223.40 00 1,422.34 0 142.23 1.0 14.22 0.I10 TX.42
POUNDS PER SQUARE FOOT TO KILOGRAMS PER SQUARE METER

- (£ 1b. per sq. ft. = 4.882409 kg. per sq. m.)

Lb/ttt  Kg/m? | Lbsitt Kg/m? | Lb/ft? Kg/m? | Lb/ft* Kg/m?* | Lb/ft* Kg/m?
1,000 4,882.41 | 100 488.24 I0 48.82 b4 4.88 | o1 0.49
2,000 9,764.82 200 976.48 20  97.65 2 9.%6.| o.2 0.98
3,000 14,647.23 3¢ 1.464.72 30 146.47 3 14.65 0.3 1.46
4,000 19,520.64 400 1,952.96 40 195.30 4 19.53 o.4 1.95
5,000 24,413.04 500 2,441.20 S0 244.12 5 24.41 0.3 2.44
6,000 20,204.4% 600 2,929.44 6o 292.94 6 29.29 0.6 2.93
7.000 34,176.86 700 3.417.69 70 341.77 7 34.18 [ o7 3.42
8,000 30,059.27 800 3,905.93 80  390.59 8 39.06 | o8 3.91
9,000 43,941.68 900 4.394.17 90  439.42 9 43. 0.9 4.39

10,000 48824 o9 | X000 4,882.41 100 488.24 10 48.82 1.0 4.88
KILOGRAMS PER SQUARE METER T0 POUNDS PER SQUARE FOOT

(1 kg. per sq. m. = 0.204817 1b. per sq. ft.)

Kg/m* . Lb/ftt | Kg/m? Lb/ft? | Kg/m? Lb/ftt | Kg/m? Lb/ftt | Kg/m? Lb/ft2 }'
1,000 204.82 100 20.48:] 10 2.05 I 0.20 0.1 0.02
2,000 409,63 200 40.96 .| 20 4.10 2 0.41 0.2 0.04
3,000 614.45 300 6r.a4 .| 30 6.14 3 0,61 0.3. o.06
4,000 819.27 400 81.03 . 40 8.19 4. 0.82 0.4 o0.08
5,000 1,024.08 500  102.41 | 50 10.24 s . 1.02 0.5 0.10
6b,000 1,228.90 600  123.89 60 12.29 6 . 1.23 | 0.6 0.12
7,000 1,433.72 700  143.37° 7 14.34 7+ 1.43 | 0.7 o.tg
8,000 1,638.54 800 163.85 i 8  16.39 8 1.64 | 0.8 0.16 .
9,000  1,843.3% 9c0 184.34 9  18.43 9 1.84 0.9 0.18.

0,000 2,048.17 | 1,000 204.82.] X000 20.48 10 2.05 1.0 .20
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WEIGHTS AND MEASURES.

Pounds per Gubic Inch—Grame per Cubic Centimeter dud Pounds per
Cubic Foot—Kilograms per Cuble Metei Conversion Tables:

11b. percu.in -2767974: per cu. cm)

POUNDS PER CUBIC INCH TO GRAMS PBR CUBIC CENTIMETER

| Lb.lin.' -G;/&n )

| 3000

KIDOGRAMS PER CUBIC

METER TO PQU

Lb/m' G. Icm'Lb I‘n' G. Icm'Lblm' G. /cm'Lb'Iin' G. fem

100 2,767.97| 10 '316.80 1 " 27.68 ] 0.x. - © 2:77 |ro.01 .28

200. $.535.95 | 20 55360 } & 55.36 0.2 . 8.54 | 0.02 q.g
‘300 8,303.92.] 30 830.391 3 83.04 } 0:3 8.30 |-0.03 - o.

400 u.:g.g; 54: - :,;g;;:g' ; ; :xo._z: g.;. _:n g"l g .04 . :.u
13.839. ,383.99- X . . |0 . #

g: 16,607.84 | . 6o’ x.ﬁso.?lg 6 x%g.ol 0.6 xg 61 o.‘:z o llg

m 19.375.82 | 70 1.937.58 ; 193.76 'o'.z 19.38 o.g- 1.94

22,143.79 | 8o 2,214.38 221.44 | 0. 22.34 J 0 2,21

900 24,911.77 | 90 49118 | ¢, 249.12 | 0.9 . 24, g 0.00 2.49

1,000 27,679.74 | 100  2,767.97 | 10 276.80 | 1.0 . 7. o.10 2.77
GRAMS, PER CUBIC CENTIMETER TO POUN DS PER CUBIC INCH

: (1 g. per cu.. m.-ooaﬁmslb.percu.m) L

Q. fem.3 Lb. fin3]G. feih.3 Lb. /in#{G. Icm ? Lb. ﬁn 3|G. [cm ’ Lb findG. fem s 'L!}.]ih.'
Tooo 36.xa8 | 100 3:;3 J0 ezt 0.0 |o.x° - o.004
2,000 72.255| 200 7. 20 0.723| 2 ‘0.072 | 0.2 ©:007
3,000 108.382 300 10.838 | .30 1084 | 3 0,108 }.0.3 0.0IX "
4,000 144.510 400- 14, 40 : x.gg 4 . 0.145 | 0.4 0.014

. xso.ggl . 3:: 13.53 50.. b & g ©.181 o.g . 0.018
grooo Jxﬁ.”g X al.’” 69" :xﬂc . 0.217 § 0. ' 0.032 ]
,000 252.802 1. 25.280 1 . 53 0.253 | 0. 0.028
. gm é‘o:v ggoﬂ gg - g% g L g.zﬂg' o.; 0.020
9,000 L : 32.81 f .0, 0.9 - 0.0;

30,000 36I.275 | 1,000 36.z£ T00 3.613)10° .. - 6.‘;631" 'x_.g } ,q.pﬁ i
POUNDS PER CUBIC FOOT . KILOGRAMS PER CUI?IC‘METER

(x 1b. per cu. ft. = 16.01837 kg. percu.m) e .

Lb. /fit.? Kg. Im'h.b /ity Kg./m3Lb. fit3 Kg./m3|Lb. fit.3 Kg /m‘l.b /(t' Kz /m'
100 1601.84 { 10 360.18 | 1 16.02 | 0.1 1.60 | .01 0.18
200 320361 . 20 320.37 ) 2 : 3@.:8 0.2 3.20 | 0.02 T 0.32-
300 4,805.51 | 30 éioss 3 g: 0.3 8.81 0.03 o.g 1
400 6.,407.35'| 40 640.73 1 4. o7 }o.4 .41 o004 . o64]
oo 8,000.18 | S0 B00.92 g 8c.09 o5 - 8.0t | 0.08 o.80

. 6oo. 9611021 G0 96170 | 6" 96.1x [0.0 . g.g: 0.06 0.96 3
700 11,712.86 | 70" Liaxd9 )} 7 112.13- ;o.;,- I o,z S 1.2

" 800 '12,814.70 | 80 (x48r.471 8 128.35 | 0,8 * ' 13.81 ] 0.08 " .28
900 14.416.53 |- 90 1,441.68 1.9 %44.37 | 09 :g.ﬂ- 0.09 1.3;

16,018, 37 00 1.601.84 »x_o - 160.18°) 1.0 - . 16.0%'| 0.T0° .60

DS PER’ CUBIC l'OOT

1k g per cu. m. —ooGuaﬂalb.percu. t.)

Kg./m.¥ _L}:./It;‘l K’g}ml _pb.ﬂt.' Kg./xm' Lb.f_lt' Kg. m}.' Lb /!t K(.Im' Lb m‘
) toco 62428 300 6 To.  o06a¢] x - ‘oloa|is2  0.008]
2,000 124. 200 12,4861 20 .1.249( 2 - o125 g3 . o012
3000 187.285] Fpa  18.728 | 30 R8I 1 0.187 [ a.3: 0,019
4000 249.713 | 400.. 24.97t | 40 24971 4 0.250 | 0.4 0.03§
000 312.142 | 500 - -3r.7214 | S0 3.131 g 0.312:} 0.8 0.03t
,000, %.sn . 600 . 37.457] 60 . 3746 o3 te6 . - o.037
,000 .908 | 700 :gno ;2 4.370. ; L 0.43T o.l,; .. 0.084
br min| = gwle dmly o cmin o=

X .561: " 186 . .819.) 9° - 0. 0. .
10,000 624,383 | x,000 ﬁm 100 6.243' ‘xg_ 9.53 _x_.g . q.:g
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WEIGHI‘S AND MEASURES
Bettish '!‘hotnul Uuit——!‘ootMndde oon wer—Kilowait Cons csion Tables
: BR.ITISH THERMAL UNITS TO BOOT—POUNDS
S .. (rBta = 718,26 ft1b)* Lo
Btu: . Ftab. ';';_tu",' Peas, [ Bt - yt.-xb mu Peb. |-Btu PIb,.
100 77826 | ‘10 831 1. {ox . . o.0f S8
200 ~.155,6852 | 20 : x;.ssg 2 1.7;; 0.2 : !g 0.0% ] 15
$7300 . 333478 | 30 © 23348 1°3 2,335 0.3 233 | 003 23
8 E3le salr mn Bhy s
. ﬁ: ; 956 gg 45" 138 gz.g _g:g'_. asy g: 3
- 333 32}3 80 g:xa 5 6.226 oiz = 52 0.08" g:
700434 |- 79 7.0064:[.9.9 ° 7 o. R |-
xz - _7?8.':33 &V T 10 1783 x‘g 1g:~ ,}’Z L 3
B AYBOO.T-POUNDS TO BRITISH THERMAL UNI‘I‘S R
R R it.-lb.-nooxz&gaBtu) . e
Ptolb. . Biu | Fttb, Bt ] Ftib.  Btu | Ft.ib. Bta | Ptib. Bew |
70,000 - 13.849 | 1000 . 1.285| 100 o0.128| 10 o013] 1 0.001
20,000 698 2,000 2.510 400 0.257 | “2e 0.026 |. 2. 0.003
Em B ool o o@ B ool Sm
-} soi000 am é,eoo : 2'.’4:5, o § " o.0b4 | 5 o:oog
: z:eoo “ar.098 | 6,000 .»z.‘no : ﬁ 0.q71 | 6 0077} 6  0.008
: m . 3;.,9“ g:ooo -8, - 400 o,% ;: 0.090 ; .0.609
el - 8,000 ' 10, © 800 T.028 |- D..lt;% § 0.010
90,000 x_u.gg /G000 . . !r.% 900 31.186 |. 90 0.1 9 0.012
300,000 128.492. 30,000 " I3 9 1,000 x.aﬁs . 100 0.128 { 10 - ©.013
. HORSEPQWER TO KILOWATTS
N . (r'hp. = 9.74570 kw.)t
Hp. Kw Hp.' - :Kw., | Hp. Kw. | Hp. Kw. | Hp. Kw.
1000 - 4S.7| 100 "94.6] 10 78] 1 e fex. o.1
-2,000 . 1,491.4 | . 200 149.x | 20 4.9 2 1.5]| 0.2 0.1
3000 . 2 | 300 %.1 30 . zz.g 3 - 2.2)0.3 0.2
4,000 2, 8 400 .g 40 - 29. 4 3.0]lo4 = 0.3
,000 " 3.718.8 g .. .312.8 | g 37.3 g 3.7 a.g._ 0.4
-0,000 4»474: T 4474 ) 4 [44.7 4.5 f 0. 0.4
7.000 pe: 00 530l 70 I 82.3 ; g.a o.z - o.g
000, g. " 808 . . g‘.c " 80 - 59.7( 8 . 0108 0.
9,000 7113 900 7 By ) 9o 67.11 9 6.7 |09 0.7
20,000 - 7.457.0.] 1,000 ' 748.7 | 100 ‘.74.!_3 10 - 7.8 .0 0.7
" KILOWATTS TO HORSEPOWBR
(thw. = 1. u!ozhp )f
Kw. . Hp. | Kw. . Hp. | Bw. Hp. 'K!. Hp. | Kw.  Hp.
1000 - L}ro| 100 x| 10 4} 1 1.3}lox - o1
2,000 - - 2,689.0:| 200 23‘.: 20° 23 2 z.:'; 0.2 0.3
3000 40a3.1°] 300 q02.3% 3 02| 3 4olo3 o4
4000 - 5,364.1] 400 536.4] 40 .23.6 4 ‘i" 0.4 o5
/8000 6,708.1 g: . 6105 g: 7% g X} o.g o.
.0,000 ag % . g 80.5 80jo06 - o.z
000 9.387.1 z: : g\ 10 - 93.9 z 0.4 .ofz 0.9
‘8,000 10,728.2 1,073.8| 8o 107.3 1007 | 0. %
9,000 12,069.2 | - 900 . 1,206.9 | 90 120,71 9 ‘12.3 | 0.9 - 1.2
10,000 13,410.2 | 1,000 L3410 100 - I34.X | I0 - 13.4 | 1.0 ‘l.;

. ¢ Cohyersion factor defi "bylntemat:omlSteanableConfmce.xm
»'1Bnedonxhnrsenomr-ssofoot—noundspeueeon
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WEIGHTS AND MEASURES

Fundamental Electrical Units. -~ The fundamental electrical units of the
International System were, by international agreement, superseded by those of the
Absoluie System derived from the fundamental mechanical units of length, mass, and
time by use of accepted principles of electromagnetism with the value of the perme-
ability of space taken as 0.0000001 in the meter-kilogram-second system.

The relations between the mean international units and the absolute units are:

“one mean international ohm equals 1.00049 absolute ohm; one mean international
volt equals 1.00034 absolute volt. This change became effective on January 1, 1948.

The Ampere (unit of electric current). — The absolute ampere is the constant
current which, if maintained in two straight parallel conductors of infinite length,
of negligible circular sections, and placed 1 meter apart in 2 vacuum, will produce
between these conductors a force equal to 0.co00c002 meter-kilogram-second unit
(newton) of force per meter of length.

The Volt (unit of difference of potential and of electromotive force). — The volt
is the difference of electric potential between two points of a conducting wire carrying
a constant current of r ampere, when the power dissipated between these points is
equal to 1 watt.

The Ohm (unit of electric resistance). — The ohm is the electric resistance between
two points of a conductor when a constant difference ofspotential of 1 volt, applied
beétween these two points, produces in this conductor a current of r ampere, this
conductor not being the seat of any electromotive force.

The Coulomb (unit of quantity of electricity). — The coulomb is the quantlty of
electricity transported in 1 second by a current of 1 ampere.

The Farad (unit of electric capacitance). — The farad is the capacitance of 2
capacitor between the plates of which there appears a difference of potential of x volt
when it is charged by a quantity of electricity equal to 1 coulomb.

The Henry (unit of electric inductance). — The benry is the inductance of a closed
circuit in which an electromotive force of 1 volt is produced when the electric current
in the circuit varies uniformly at a rate of 1 ampere per second.

Power and Heat Equivalents

1 horsepower-hour = 0.746 kilowatt-hour = 1,980,000 foot-pounds = 2545 Btu
(British thermal units) j= 2.64 pounds of water evaporated at 212° F. = 17
pounds of water raised from 62° to 212° F.

i kilowatt-hour' = 1000 watt-hours =1 .34 horsepower-hour = 2 655,200 foot-
pounds = 3,600,000 joules = 3415 Btu = 3.54 pounds of water evaporated
at 212° F. = 22.8 pounds of water raised from 62° to 212° F.

-1 horsepower = 746 watts = 0.746 kilowatt = 33,000 foot-pounds per minute
= 5so foot-pounds per second = 2545 Btu per hour = 42.4 Btu per mxnute
= 0.71 Btu per second = 2.64 lbs. of water evaporated per hour at 212° F.

1 kilowatt = 1000 watts = 1.34 horsepower = 2,655,200 foot-pounds per hour
= 44,200 foot-pounds per minute = 737 foot-pounds per second w 3415
Btu per hour = s7 Btu per mmute = 0.95 Btu per second = 3.54 pounds
of water evaporated per hour at 212° F.

1 watt = 1 joule per second = 0.00134 horsepower = o.cor kilowatt = 3.42 Btu
per hour = 44.22 foot-pounds per minute = o0.74 foot-pounds per seoond
= 0.0035 pound of water evaporated per hour at 212° F.

t Btu (British thermal unit) = 1052 watt-seconds = 778 foot-pounds = o. 25:
lulogram calorie = 0.000292 kilowatt-] hour = 0.000303 horsepower-hour =

) 0.00104 pound of water evaporated at 212° F,

1 foot-pound = 1.36 joule = 0.000000377 kilowatt-hour = o.00129 ~ Biy =
0.0000005 hotrsepower-hour.

1 joule = 1 watt-second = 0.000000278 kilowatt-hour = 0.00005 Btu = u.74
foot-pound.
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