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Loi noi dau

Cuén sdach BAI TAP MAY NANG CHUYEN dugc bién soan kem
theo gidgo trinh KY THUAT NANG VAN CHUYEN dé lam tai liéu
tham khdo cho sinh vién nganh co khi not chung va nganh xday dung
ndang chuyén noi riéng.

Tai liéu bao gom cdc bai tap va cac vi du tinh todan cac théng sé
mdy, tinh toan déng luc va tinh bén cdac chi tiét ddn déng ciia cac
loai mdy ndng vdan chuyén.
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déu c¢6 phdn tém tdt cdc Iy thuyét co sé chung lién quan dén cde thiét
bi va phdn bai tdp.

Do bién soan lan dau, chdc chdn con nhiéu thiéu sot. Rdat mong
nhdn dugce sit gop y cia déng nghiép va ban doc dé chiing téi cé diéu
kién stta chiza hoan thién hon cho lan tdi ban sau.

Dia chi lién hé: Bé6 mén Co gioi hoa xi nghiép va xdy dung, Khoa
Co khi, Truong BPai hoc Bdch khoa - Dai hoc Quéc gia TPHCM, 268
Ly Thuong Kiét Q.10, BT: (08)8652015.

Nguyén Hong Ngin
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Chuong 1

CAC MAY VAN CHUYEN LIEN TUC

A. CO SO LY THUYET VA
CAC CONG THUC TINH TOAN

1.1 NANG SUAT MAY VA CAC THIET BI VAN CHUYEN LIEN TUC

Nang suat cla mady va cua cdc thiét bi van chuyén lién tuc phu
thugc vao tai trong phan bd trén mét dai g (kg/m) va van tdc di
chuyén v (m/g) va khéng phu thuéc vao quang dusing van chuyén.

@ = ——q.uv = 3,6qv (1.1)

Nang sudt cing c6 thé dugc biéu dién theo don vi thé tich
(m’/gid) va theo don chiéc (chiéc/gid).

F{mz} q(kg/m) F.[mE] q(kg/m)

a)
Hinh 1.1 So da dé xde dinh tdi trong trén mot mét dai

cia mdy vdn chuyén lién tuc khi vdn chuyén
a) Hang rai trén bang; b) Hang don chiéc trén bdng; c¢) Hang roi trén gau
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8 CHUONG 1

Khi su di chuyén theo duong thang thi vat dude di chuyén eo thé
dugc phan bé déu theo chiéu dai ¢ dang mét Iép (H.1.1.a), duge phan
bé trén bang theo don chiéc (H.1.1b), dugc di chuyén trong cdc gau
hodac trong cac thung chua (H.1.1¢). Trong truong hop tha nhat, tai
trong trén mot mét dai:

g=F-p, hkg/m (1.2)

trong dé: F - dién tich mat cdt ngang cla lép vat liéu, m”
p - ty trong toi cua vat liéu, kg/m”.

Khi van chuyén don chiéc, tai trong phdn bo trén mot mét dai:

q.= E , kg/m (1.3)
a

trong d6: G - khéi lugng cia mét vat don chiée, kg
a - buée phan bé cua vat don chiéc, c¢6 nghia la khoang
cdach trung binh gita cdc tAm hoidc cdc diém cung tén
gita cdac vat, m
Khi vdn chuyén trong cac gau:
q= Py (1.4)

(4}

trong dé: i, - dung tich hinh hoc cia gau, m’

p -ty trong toi cua vat liéu, kg/m’

ky - hé sd dién day, gau (gia tri trung binh cua thé tich vat
litu duge dién day cha cdc gau, trén thé tich hinh hoc
cua gau), hé sé duge lay bang 0,6 déi véi gau sdu va
nhon va 0,4 - déi vdi gau nho.

Pé xdc dinh dién tich mat cit
ngang cua 16p vat liéu toi ndm trén
bang can biét géc xoai tu nhién cia
no, c¢é6 thé duogc xdc dinh nhu géc
giita nén va hinh con tao thanh
nhan duge khi ndng tir tit mot ong
tru rong duge dién day so bo vat
lidu toi bén trong (H.1.2)

R
e e

=

i
Hinh 1.2 So d6 dé xdc dinh gdc
xoay tu nhién cua vat liéu rot
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CAC MAY VAN CHUYEN LEN TLE 9

Khi di chuyén biang gic ¢ bi giam xuéng dudi tdc dung cia chan
dong, nén trong tinh toan ta lay:

@q =(0,5+0,6)p (1.5)

hodc su dung cdc gid tri chinh xdc hon khi ¢6 cédc gia tri thuc nghiém
da cho.

1.2 NANG SUAT CUA BANG TAI
Nang suat cua bang tai khi van chuyén vat liéu toi ducgc xac
dinh theo cong thuc téng quat:
Q =3600Fvp, Tlgio (1.6)
trong dé: F - dién tich mat cat ngang cia l6p vat liéu, m”
v - van toc di chuyén cua bang, m/gidy

p -ty trong toi cua vat lidu (khéi luong ¢ trang thai x6i), T/m?*.

Hinh 1.3 Cdc so do xde dinh ndng sudt bang tdr va xich tdi tam l
a) Bang tai vot bang phdng; b) Bdng tdi voi bang long mdng

0 mét mic dé gan ding nao d6, ngudi ta cho rdng vat liéu toi
bang phiang dugc phidn bd thanh 16p mit cit ngang clia né 1la mét
tam gidc cdn (H.1.3) ¢ day b = 0,88 va do cao h=0,5btgy,,, trong

dé B - chiéu rong cia bang van chuyén, m; ¢, - goc véi ddy cia tam

gidc, bang géc xoai tu ahién cua vat liéu khi di chuyén.

https://tieulun.hopto.org



10

CHANG 1

Bang 1.1 Ddc tinh cia vdt liéu vin chuyén

1 E::i ::a;;; Hé s6 ma sat theo ;
Tén vat ligu t;: 1;:::3 Khi Khi
chuyén|ding | Thép Gd | cao su
djng ! yén
- B(&; thach cao mjn da dugc thidu k&t | 1250-1500 - = - .
- Cyc thach cao da dugc nghién 1300-1600 - 40 | 0.6i-0.78 - 0.7-0,82
- Dt sét khd 0 dang cuc 1000-1500| - 40 | 0.75-1.0 - -
- Soi 1500-1900| 30 | 45 - - -
- ba vbi
« Dugc nung & dang bt 500 - - - - ™
« Khong dugc nung 800-930 = - B - -
- Ba véi cyc 1600-2000 | 30 45 | 056-10 0.7 -
- Klinke cla ximing 1280-1520 - - - - -
- Cit
« Hat I6n c6 d5 m khac nhau 1400-1900| 30 45 0,7-1.0
« Hat nhd 4m 1900-2050 | 30 | 45 . -
« Hat nhd khd 1400-1650 - - - 5 -
- Than bun dang cyc khb 330-440 40 45 0,75 0.8 :
- Than:
 Than ndu-sdy kho 650-780 35 50 1.0 1.0 0.7
« Than dd hat, than nhd 800-850 30 45 0.8 0.84 0.64
- Ximang:
« Pooclang 960-1600 | 30 | 40 | 0.3-065 0,64
o Xi 900-1200 - ¥ 8 =
- Xi than di 600-1000 35 50 1.0 0,66
- Pa dam:
» Dd cudi 1500-1800 | 35 45 . 0.63 y 0.6
« D hic 1400-1600 | 35 45 05-06 |[0.3-06 -
» Ngoi 1200-1350| 35 45 0,5-06 |0.3-06 -
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CAC MAY VAW CHUYEN LIEN TLC 11

Sau khi thay thé cdc gid tri tuong (Ung, ta nhin dugc:
F =0,5bh = 0,25b°tgg,, = 0,25(0,8B)*tgg,; =0,16B%tgq,,
Q = 3600Fup = 3600 x0,16B%tgo,,vp

Q =576B%uptg¢,, (1.7)

Pé6i v6i bang long mang (H.1.3b) dién tich mait cidt ngang cla
16p vat liéu ciing nhu nang suat cia né 16n hon hai 1an so vdi bing
phéng (H.1.3a).

P6i vdi cdc bang tai nghiéng ngudi ta dua thém vao cong thie
tinh ning sudt hé s6 k. (bang 1.2) dé tinh dén sy gidm ning suit
tuy thudc vao goc nghiéng cua bang tai.

Baing 1.2 Gid tri hé s6 k,

Goéc nghiéng B, dé 3 4 8 12 16 20 22 24

K. 1.0 0,99 0,97 093 | 089 | 081 | 0,76 | 0,71

Khi tinh dén hinh dang cua bang va d§ nghiéng bang thi cong
thic ning suit bang tai c6 dang:

Q = 57632mtg$rdkhdkc [18}

trong dé kss 12 hé sé hinh dang bang (déi véi bang phdng ki = 1,
dédi v6i bang long mang kyy = 2).

3 nhang tinh todn chinh xdc hon, 1dp vt liéu duge xdc dinh la
tong clia cdc dién tich tam gidc va hinh thang cé tinh dén géc
nghiéng cta cdc con ldn d& canh cia khung bang tai [3, trang 181].

P61 v6i cdc bang tdi, ngudi ta thudng hay si dung loai bing
nhiéu 16p vai cao su (s6 l6p tir 3+12) vdi chiéu dai cdc 16p cao su
khéc nhau (bdng 1.3) tai phia lam viéc va khéng lam viéc (tiéu
chudn GOST 10624-63) (bang 1.2).

https://tieulun.hopto.org



12 CHUONG 1

1.3 TINH TOAN BANG THEO LUC KEO

Bang dugc tinh dua trén co so xdc dinh s6 16p trong bang:
S

i I {19}

"= Bip)

trong do: S - luc cdng bang l6n nhat, N

maX

B - chiéu réng bang, cm

[p] - tai trong cho phép trén lcm chiéu rong cua mot 1op, Niem

K
[pl=—L (1.10)
n

K, - giéi han bén khi dit cia mét 16p, Niem (béng 1.5)

n - hé sé du trir bén (bang 1.6).

1.4 KHOI LUGNG BANG TREN MOT MET DAI

O +s, +5,

111
1000 : :

q, =pB

trong dé: p - ty trong vt liéu ctia bang, kg/m®(p =1100kg/m®)
B - chiéu rong bang, m; i - s6 lép
+ & - chiéu day cua mot 16p 6 biang da ché tao, mm
s, - chiéu day cua 16p cao su (chiu tdi) phia trén, mm

s, - chiéu day cua lép cao su phia duéi, mm

1.5 D0 VONG LON NHAT CUA BANG

D¢ vong nay xudt hién duéi tdc dung cua trong lugng riéng va
vat liéu van chuyén va duogc xdc dinh theo cong thuec:

_(g+g,)l

- (1.12)
f;'l'l.-lk 88

min
trong dé: q - trong luong vét liéu trén mot mét dai cua bang, N/m
g, - trong lugng cua bang trén mot mét dai, N/m

https://tieulun.hopto.org



CAC MAY VAN CHUYEN LEN TLC 13
[ - khoang cach gida cac goi tua con lan, m
S,in - luc kéo nho nhat cua bang, N.
Do vong thuc té khong duoce vugt qua:
f;n:l.x = 0,“25-‘! (1. 13]
Tiu d6 6 lue kéo nho nhat cua bang:
Smin =5(g+q,)l, N (1.14)

Bang 1.3 Chiéu ddy ciia cdc ldp phi cao su ciia bang tdi, mm

Loai bang Phia lam viéc Phia khéng lam viéc
[6.0 [2.0
1 4.5 (2.0
2P 4 2.0
2Y 3.0 1.5
2 3,0 1,0
2,0 -

Bdng 1.4 Chieu ddy cia mét lop dém ciia bang tdi, mm

__Tén loai vai Vdi Ip kep cao su 'I{hfmg co Idp kep cao su
bPai dét loai OPB 2.3 -
Vai thiing sgi ngang 2,3 -
Pai dét loai B-820 15 1,25
Vai thua 128 - 1,0

Bdang 1.5 Ddc tinh ciia cdc bang tdi van chuyén bang cao su

Gigi han bén khi dut trén 1cm chiéu |  p§ dan dai tuong
réng cia mét Idp bang da dugc ché {“ng khi dit cua
Tén loai vai tao, khong nho hon, Nicm bang theo sg@i ngang
Theo sgi doc Theo sgi ngang khong Ion han, %
- Bai dét loai
OPB-5 1150 370 22
OPB-12 1150 330 22
B-820 550 150 18
- Vai thung sgi ngay 1190 330 18

https://tieulun.hopto.org
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CHUONG 1

Bang 1.6 Hé 6 du trit bén n cia bdang tdi khi sé lop i

3+4

4+5

6+8

9+11

12+14

9

9,5

10

10,5

11

—

1.6 GIA TOC CUA VAT LIEU DOI VOI BOAN NGANG CUA BANG TAI

Khi nap vat liéu 1én bang dang chuyén dong, thi vat liéu bi tang
téc bang cdc luc ma sat tdc dung trén doan truot cia vat liéu véi
bang.

Gia toc cia vat liéu doi véi doan ndm ngang cia bang tai dugce
xdc dinh bing céng thic:

a=gf, mlgigy’ (1.15)
va ddi véi doan nghiéng:’
a = g(f cosP —sinp) (1.16)
trong dé: g - gia tdc trong trudng, m.fgi:iy"’
f - hé sd ma sat

B- géc nghiéng cua bang tdi, dé (khi ndng véat lieu B,
khi di chuyén vat liéu theo chiéu nghiéng )

1.7 QUANG PUGNG TRUQT CUA VAT LIEU THEO BANG

2
9 (1.17)
2a

trong d6: v - van toc di chuyén cia bang, m/gidy (bang 1.7)
U,- van tdc ban diu cia liéu khi nap trong trugng chuyén
ddng cua bang m/gidy

a - gia toc vat lidu xuat hién dudi ‘tdc dung cua luc ma sét
c6 tinh dén géc nghiéng cia bang, m/gidy®.
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CAC MAY VA CHUYEN LIEN TLC 15

1.8 CONG SUAT TREN TANG DAN DONG CUA BANG TAI

{ H°
N, = kl cLyu+ 0,00015QL, + ?ﬁ—? (1.18)

trong d6 k - hé sé phu thudc vao chiéu dai cia bang;

L.m <15 16-30 30-45 > 45

k 1.25 110 1,05 1,00
c - hé s ma gia tri cia né dugc 1dy theo bang 1.8, néu cac
con lan cua bang tai duge lip trong céc 6 bi

L, - hinh chiéu theo phuong ngang clia chiéu dai L cua bang
phu thudc vao goc B nghiéng cia bang, ta cé:

L, =Lcosp, m

v - van tdc cha bang tai, m/gidy
@ - ning suit caa bang, T/gio
H - d) cao nang cua véit liéu: H =LsinB, m.

Bang 1.7 Cdc vdn téc dé ngh.i, cho chuyén déng cua bdng tdai, m/gidy

W Chiéu réng bdng, mm

Nhom vit liéu toi Vit ligu
300-600 | 650-800 | 800-1000 ﬂ::ﬂ“

Khéng dinh va it dinh Than nguyén 1016 | 12520 16-25 1,6-25

khai
Vat ligu don, sy vé vyn | Than da dugc 1.0-125 | 1,0-1,6 1.6 1,6
cua né lam gidm chét phan loai, than
lugng vat ligu céc

Cd cyc nho va trung binh | D4t da, quang, | 1,0-1,25 | 1,0-1,6 1.6-2,5 1,6-2,5
dinh (loai - 100mm) da dam

C8 cuc 16n dinh DAt da, quang - 1,016 | 1,25-16 | 1,25-1,6

Bang 1.8 Gid tri hé sé ¢

Chiéu réng béng B, mm 500 650 800 1000 1200

Hésb ¢ 0.018 0,023 0,028 0,038 0,048

https://tieulun.hopto.org
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1.9 CONG SUAT BONG CO CUA BANG TAI

N=kd(ND+NC}’ kw {119}
T.IJ'H
trong dé: k,; - hé s6 dong luc (ky; =1,1+1,2)

N - hiéu sudt co cdu din dong

N, - cong sudt trén m tang dan dong, dugc lay theo (1.18)
N_ - cong suat (kW) cho viéc dd liéu bang cao.

N.=C,.Q.B

(1.20)
doéi véi xe da liéu hai tang:

N, =0,275N, +0,005Q + 0,4 (1.21)

Trong (1.20}-vé (1.21): C, =0,0075; B - chiéu rong biang, m

@ - niang suat cia bang tai, T/gio.
1.10 LUC VONG TREN BANG

p- ky(N, +N.)1000 ' (1.22)
v
Liuc nay duge chuyén cho bang bing ma sat nén luc kéo dan dong:

W =P=S, -5, =S_,(™-1)

(1.23)

Tit d6 luc kéo & nhénh vao:
fa

Sy =i (1.24)
e/® -1
va luc kéo (N) cia nhédnh ra

Strda i P
s i (1.25)

trong dé: v - van tdc caa bang, m/gidy
e - cd sb logarit tu nhién (e=2,71)
f - hé s6 ma s4t gitra bang va tang dan dong
o - géc 6m cua tang dan dong ctia bang, dé (bang 1.9).
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CAC MAY VAN CHUYEN LEEN TLC 17

Bdng 1.9 Gid tri ¢/" phu thuée vao fva o

—

Go6c 6m a tinh béang do6 (trén tif s6), tinh bang rad dudi mau sd

Gia | 180 | 210 | 240 | 270 | 300 | 330 | 360 | 380 | 400 420 450 480
314 | 366 | 419 | 471 | 5,24 | 570 | 6.28 E.EE'E.QB 7.33 | 7.85 | B.38

Gia tri e

01 (137|144 |152|160(169|1,78 187|194 2011208219 | 231
0151160 (1,73 11,87 |2,03|219 | 237|257 | 2,71 | 285|300 (325|351
02 (187 208|231 |257|285|316 351|377 |404 |433| 484|534
03 |256|300)|351 (411|481 563|669 |731]|8,14 Q.{}E}‘]1ﬂ,5ﬂ 12,35
0,35|3,00| 361|433 |520|627 (751|902 (10,19|11,50{13,00(15,60}19,22
04 [351|433|534|659|8,12(10,01{1233|14,35(16,30{18,50|23,00 23.51

1.11 NANG SUAT CUA ViT TAI

) :
Q= SOEE—Sukp . Tlgio (1.26)

trong dé: D - dudng kinh cta vit van chuyén, m
S - budc vit, m; n - van téc quay cua vit, vong/phiit
k - hé so tinh dén su dién day mang, dé toi, su trd lai va su
quay cua vat liéu (bang 1.10)
p - ty trong vat liéu, T/m".

Bdng 1.10 Gia tri hé sé k cho vit tdi

Vatligu vgn chuyén k
X1, than céc, tro thiéu két 0,125
Xi mang, thach cao, da voéi cuc, da phién 0,25
Than nho 0,3
_Dé voi bot 0,4

Khi ty li:almia bude va dudng kinh vit S = 0,8D (cong thuc (1.26))
ta nhan duge theo T/gio:

:Q =37,6D"nkp (1.27)

Van toéc quay cua vit trong mét phiat lay trong khoang duge de
nghi theo tiéu chuan GOST 2037-43 (bang 1.11) hodc dugc tinh khi
ké dén do dinh cla vat liéu theo cong thie:
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18 CHUONG 1

o

VD
trong dé: k - hé sd cia mic dd van chuyén
k, =60 doi v6i vat liéu nhé it dinh

(1.28)

k, =45 doi v6i vat liéu ning khéng mai mon

k, =30 dai v6i vat liéu ndng . mai mon.

Bang 1.11 Van téc quay vit nhé nhdt va lén nhdt cia vit tdi

1

Puéng kinh | V&n toc quay, vongiphut | pusng kinh | Vén t8c quay, vong/phut

vit Nhé nhdt | Ldn nhét vit Nhé nhat | Ldn nhat

150 23,6 150 400 19,0 95

200 23,6 150 500 19,0 95

250 23,6 118 600 15,0 75

300 19,0 118 ¢
1.12 CONG SUAT DONG CO TREN TRYC VIT CUA VIT TAI

N, =k _(w s m), kW (1.29)

367
trong d6: @ - nang suit cdc vit tai, T/gio
L - chiéu dai cua vit tai; m
w,- hé sd cdn chuyén dong
w, >~4 do6i vdéi vat liéu dinh naéng nhu xi ming, cit
samot (vat liéu chiu lira) d4 véi, thach cao
w, =2,5 doi véi than

H - 4 cao nang liéu, m
kq - hé s6 dong luc (k; =1,15+1,25).

1.13 CONG SUAT PONG CO ViT TAI

N=2
n

(1.30)

trong dé n la hiéu sudt truyén déng (n=0,8+0,85)
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CAC MAY VAN CHUYEN UEN LG ' 19

1.14 LYC DOC TRYC TAC DYNG LEN ViT CUA VIiT TAI
M

P=—2 (1.31)
tgla+ o,
M, =9550 N, (1.32)
n
L ={0,7+D,8}g (1.33)
tgo (1.34)
2nr,

trong dé: M, - momen xodn trén truc vit, N.m

r, - ban kinh tai dé t4c dung luc P, m

o - goc ndng cia dudng xodn vit tai vi tri dat lue P, d¢

¢ - goc quy doi cia ma sat vat liéu van chuyén véi bé mat

cua vit (¢p=35+40°), dé

N, - ¢ong suit trén truc vit cia vit tai, kW
n - tn s6 quay cua vit, vong/phut
D - duong kinh ngoai cua vit, m
S - buGe caa vit, m
f - hé sé ma sat cda vat liéu véi bé mat vit.
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B. BAI TAP VA Vi DU

Bai tap 1.1 Nguoi ta van chuyén cat Am min bang mot bang tai vdi
bing phdng ndm ngang. Hay tinh tdi trong trén mét dai va nang
suit cia bang tai, néu chiéu réng cua bang 1a 600mm.

Bai gidi: Theo cong thie (1.1) va (1.2) nang suat (T/gid) va tai trong
trén mét dai (kg/m) bing: Q =3,6qu; q=Fp

Dién tich m#t cit ngang cdia 16p vat liéu toi ndm trén bing
(H.1.1a) ta xac dinh nhu dién tich hinh tam gidc cén c6 day b = 0,813
va duong cao h = 0,5btg ¢, = 0,16B%tgo,,

B = 0,6m - theo diéu kién bai tap; ¢,; =30° - theo bdang 1.1;

p = 1975kgm® - gid tri trung binh cla ty trong vat liéu toi theo
bang 1.1;

v = 1,12m/gidy - gi4 tri trung binh cla van téc bing (bang 1.7)

Thay cac gia tri vao cong thic, ta nhan dugc: :

F = 0,16x0,6’tg30 = 0,0332 m*

g = 0,0332x1975 = 65,6 kg/m,; @ = 36x65,6. 1,12 = 264 T/gio

Bai tap 1.2 Theo diéu kién bai 1.1 hay tinh n&ng sudt bang tdi néu
chiéu rong bang B = 650mm, con véat liéu vdn chuyén - than nau sy
khaé.

Vi du 1.1. Hay tinh tdi trong trén mét dai ¢ cia bang tai véi bang

phdng néu:

Cédc phudng éan 1 2 3. 4 5 6 7 8
p, kg/nt 1250 1300 930 1280 440 960 | 1800 | 1520
B, mm 700 550 600 500 650

¢, d¢ 37 32 39 40 ol

Bai tap 1.8 Mdy ddo phéi dat trong mat phidng cdc phdi chit nhéat
trén bang chuyén xich tdm sao cho truc doc cia phéi hgp vdi dudng
tam cta bing chuyén géc a=57°, con khodng ciach gitda cdc mat
canh cia phéi [, = 470mm (H.1.4). Hay tinh budc dit va tadi trong
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trén mét dai néu cac kich thude phéi {, i va bang cac gia tri tuong
ung 120, 84 va 360mm, con ty trong cua vat liéu phéi p =7,85g/cm”

Hinh 1.4 So do cho Bai tap 1.3
Bai giai: Theo cong thue (1.3) tai trong trén mét dai:

q= s , kglm
a

Ta xdc dinh khoi luong phéi G, 1a tich cia thé tich V(dm®) cua
phéi lang tru véi ty trong ctua vat liéu phoi (kg/dm®)
G=Vp=>bhlp=12x0,84x3,6x7,85=28,5kg

Ta co:
Buéce dat phai tir ty 1é cdc canh cua tam gide vuong ABC véi gue
o tai dinh B.
I, +b

i}

=sinu

AC . |
— =sino,
B

Tu d6 co: #

sin o sin 57° 0,839

o hitb 0474012 059 .00

Tai trong trén mét dai:
29,4
q =

——=41,8kg/m
0,703
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Bai tdp 1.4 Ngudi ta van chuyén cédc cdu kién don chiéc c¢6 khoi
luogng G = 12,8kg méi cdi bang xich tdi tdm véi van tdc
v=0,09m/gidy . Hay tinh tdi trong trén mét dai va ning suat xich
tdi, néu cdu kién c6 chiéu rong B = 146mm, dugc dit ngang theo
bang theo mot khodng cach déu nhau [, = 210mm.

Vi du 1.2 Theo diéu kién cGa bai 1.4 hay tinh tdi trong trén mét dai
va ning sudt cia bang chuyén, néu:

Cac phuong an 1 2 3 4 5 6 F s 8
G, kg 724 | 123 | 8,76 | 145 | 947 13,2 5.9 4,16
L, m 96 380 85 172 240 |

vy migidy 067 | 1,04 | 091 | 1,28

Bai tidp 1.5 Nguoi ta dit trén xich tai tdm cdc cdu kién don chié’c%&'
dang hinh hép kich thuéc B, h va [, tuong (ng bing 95, 63 va
440mm. Hay tinh budc dat tai trong trén mét dai va ning suat cua
xich tdi, néu van téc cta xich tai v = 0,17m/gidy, ty trong vat liéu
ciia cdu kién p=7,037/m?®, khodng cdch gilta cdc mit song song gin
nhat gida cac cdu kién [, = 350mm, con truc doc cia cau kién vdi
dudng tAm cua xich tdi tao thanh géc o =39°

Vi du 1.8 Theo diéu kién bai tdp 1.5 hay tinh nang sudt bang
chuyén, néu:

Céc phuang an 1 2 3 4 5 6 7 8
B, mm 118 87 124 132 a3 106 98 112
l,, mm 430 480 308 270 367

p, TIm® 2,7 8,5 6,9 11,4

Vi du 1.4 Theo diéu kién bai tap 1.5 hdy tinh nang suit bing
chuyén, néu

_Cét: phuong an 1 2 3 4 5 6 7 8
h, mm 53 62 S0 105 46 97 65 100
o, do 82 64 77 58 69
v, m/gidy 0,33 | 0.27 | 0,08 | 0,13 Ll
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Bai tap 1.6 Nguoi ta da si dung xich tai tdm vdi cdac thanh di dong
dé van chuyén cau kién don chiée. Cau kién dugc dat lén xich tai
bing mdy ddo phdi, két cdu thiét bi kep cia né xdc dinh khodng
cach nho nhat gitta cdc cau kién [, = 200mm. Ty trong cua vat liéu
cia cdu kién p=26T/m®. Hay tinh tai trong giéi han trén mot mét
dai trén xich tdi, néu khodang cach gitta cac thanh B = 600mm, con
cdu kién c6 dang hinh hdp véi cdc kich thuée b, i va [ bang tuong
ung 100, 50 va 700mm.

Hinh 1.5 So dé cho bai tdp 1.6
Bai giai: Tai trong trén mét dai dugc xdc dinh theo céong thuc (1.3):

q= = , kg/m
a

trong dé khéi lugng cia mdt cau kién:
G=Vp=Bhlp=1,0x0,5x7,6x2,6=9,1 kg

Ti so d6 Hinh 1.5 thay rang buée dat (m) cia cdu kién

G=AR= Bk . A0
Sin C'.'}Sﬂl

0=90-0,0, =0y +0t5.

Tua ADEK va EKN

CosQx "'DE_ :
e
BE Ve 41| (1.36)
COs X _ﬂ“—B
TUEK g
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Thay céc gia tri vao cﬁng thitc ta nhan duoc
0,6 0,6 .

Jo.1 +072 ~Jo5 0707

0 7 - 0 99. ‘12 ] BDBI

J0,12 +0, 72 :

=8°8'+31°54'=40%; o =90° -40° =50°

COS 0ty = oy =31°54"

COS Oly =

DPé dat.dugc su gia tdi 16n nhat cho bang chuyén, can tién hanh
dat sao cho géc a gitta truc doc cia bang chuyén bang 50°.

Buéc dat xit xao nhat la:

azB‘+EI:U’1+0’2: 0,3 ~0.392 m
sin o sin50° 0,766

Tai trong 16n nhit trén mdt mét dai trén bang:

L T
@ 0,392

q —
Bai tdp 1.7 Theo diéu kién bai tdp 1.6 hay tinh nang suat l6n nhat
cia xich tai tdm, néu khodng cdch gita cdc thanh B = 800mm, van
tdc cia bang v = 0,2m/gidy, khoang cach giira cac cau kién [, = 300mm,
con céc kich thuée clia cdu kién b, i va [ bang tuong dng 240, 70 va
960mm

Vi du 1.5 Theo diéu kién bai tdp 1.6 hay tinh ndng suit lén nhat
cua xich tdi tAm néu:

Cac phuong an 1 2 3 4 5 6 ¥ 8
b, mm 280 | 265 | 190 | 230 | 245 | 210 | 270 | 220
I, mm 1020 | 980 | 740 | 890 | 970

v, migidy 016 | 022 | 0,18 | 0,14

Bai tap 1.8 Ngudi ta nang cdt min khé bing gau tadi kep trén bang,
cé gau ddy sdu dung tich 7,8 dm? theo budc gau 500mm. Hay tinh tai
trong trén mét dai va nang sudt cia gau ¢ van toc 1,2m/gidy.
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Bai giai: Theo cong thdc (1.1) va (1.4) nang suat va tai trong trén
mot mét dai bang:

fl. 0.k =
Q =3,6gqu. q= ol s« . Tlgia
u

a = 0,5m - theo diéu kién bai tap

by = 0,6 - gia tri déi véi gau day sau theo cong thice (1.4)
p
i, = 0,0078 m” - theo diéu kién bai tap

v = 1,2 m/gidy - gia tri trung binh cua van téc gau déi véi do tai
li tAm - tu chay

1520kg/m” - gia tri trung binh doi véi vat lieu da cho (bang 1.1)

i

Thay cdc gia tri vao céng thuce ta nhan duge

= =
= QUOTBXISC0E

0.5
Q = 3,6x14,2x1,2 = 61,5 T/gio

Vi du 1.6 Theo diéu kién bai tdp 1.8 hay tinh tai trong trén mot
mét dai va nang sudt cua gau tai, néu:

Cac phuong an 1 2 3 3 _r_E__ 6 7 8
p, kg/m’ 1340 970 1280 | 390 [_192& 1160 | 1410 | 990
o’ 0,0032 | 0,0011 n,mats;__ggnmgl 0.002

v, migidy 0.86 1,3 102 | 15 _:_h_ -

Bai tap 1.9 Nguoi ta néng cdt am hat lén bang gau tai cé gau nho
dung tich 2,6dm” theo budc gau 400mm. Hay tinh tai trong trén mot
budc dai va ning suat gau tdi néu van toc gau v = 0,96 m/gidy.

Bai tap 1.10 Ngudi ta van chuyén vat liéu toi da duge khai thac o
mo téi mdy gia cong bing mot bang tai nim ngang c¢é van téc bang
o = 1,08m/gidy. Hay tinh nang suat bang tai néu dién tich mat cat
ngang cua légp vat lieu F = 0,0923m° con ty trong toi cia né
p=0,825T/m>.
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Bai giai: Theo cong thie (1.6) ning suat cia bang chuyén
@ =3600Fvp; @ =3600x0,0923x1,08x0,825 =296 Tigio

Bai tap 1.11 Ngudi ta dua thach cao dang cuc sau khi dap di gia
cong tiép bing mdt bang tdi véi bang phdng nim ngang. Hay tinh
ning sudt cuia bing tdi, néu chiéu rong cia bang B = 700mm, con
van téc cia né v duge 14y trung binh tir cdc gia tri giéi han dé nghi.

Bai giai: Theo cong thic (1.7) va (1.5) n&ng suit cia bang tai
Q= 57632uptgtpm
va goc xodi cua vat liéu (dd) o,; =0,5+0,6¢

B = 0,7m - theo diéu kién bai t4p
v = 1,62m/gidy - gia tri trung binh déi véi vat liéu khong dinh
va véi chiéu rong biang da cho (bang 1.7)
p = 1,45T/m” - gi4a tri trung binh cla ty trong toi déi véi thach
cao dang cuc di duge dap
@ = 40° - géc xodi ty nhién cuia vét liéu toi ¢ trang thdi tinh
(bang 1.1)
Thay cac gia tri vao cong thide ta nhan dugce
@,q = 0,55.40° = 22°
Q =576x0,7%x1,62x1,45tg22° = 576 x0,49x 1,62 x1,45x 0,404 = 268T/gics

Bai tdp 1.12 Theo diéu kién bai tdp 1.11 hay tinh ndng suit cua
bang tdi véi bang long mang ndm nghiéng, néu géc nghiéng bing
B=12".
Bai giai: Theo cong thic (1.8) ndng suit cia bang tai
Q =576B%vptgg, k, k., Tlgio

kyq = 2 - theo gid tri da cho ¢ céng thuc (1.8)

k.= 0,93 - (bang 1.2)

Q =576x0, 72 x 1,62x1,45¢g22° x2x 0,93 =498 Tigio
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Bai tap 1.13 Nguoi ta van chuyén than nau sdy khd bang mét bang
tdai nghiéng vdi bang long mang c¢6 chiéu rong B = 900mm va géc
nghiéng f=16°. Hay tinh nang suat cua bang tai.

Vi du 1.7 Theo diéu kién bai tap 1.13 hay tinh ning suit clia bang
tai, néu

Cac phudng an 1 2 3 4 5 6 7 8
B, dé 20 3 16 8 4 12 22 24
vét liéu (loai)* 1) 2) 3) 4) 5)

B, mm 600 650 1000 700

1) Soi thuong: 2) Dat sét dang cuc; 3) Da voi; 4) Cat 4m loai lén; 5) Than bin dang cuc khé.

Bai tap 1.14 Hay tinh s6 l6p va chiéu day cua bang ¢ bang tdi néu
luc kéo 16n nhat cua bang S,... = S.w = 2400N, chiéu rong B = 650mm,
vat liéu vai cua lép la loai dai dét B-820.

Bai giai: Theo cong thie (1.9) va (1.10) ta xdc dinh sé 16p ¢ (16p)
theo tai trong cho phép [p]

L :lgl‘ﬂ'-"—; [p]z E"- ., Nlem
B.[p] n
n = 10 - 1dy so bé nhu mét gia tri trung binh (bang 1.6)
k, = 550N/cm - giéi han bén déi vdi vat liéu da cho (bang 1.5)
B = 65¢m - theo diéu kién bai tap va tuong dng vdi thit nguyén
cua cong thue
S,iex = 24000N - theo diéu kién bai tap

[p]=5—59 = 55N lcnt; i 28000 =6,71
10 65.55

Ta ldy i = 7. Theo bang 1.4 ta tim dugc chiéu day cia mét 16p
kep cao su 8§ =15mm, ta 1dy chiéu day l6p phu theo bang 1.3 doi véi
phia lam viéc s; = 4mum con doi véi phia khong lam viéc s; = 2mm.

Chiéu day cua bang h=8+s, +s,=15.7+4+2=16,6mm
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Bai tap 1.15 Mot bang cua bang tdi khi chiéu rong B = 800mm c¢é
I6p tu dai dét loai OPB-5 va dugc tinh cho luc kéo l6n nhat cua
nhdnh vao S,,, = 32000N. Hay tinh s& 1ép va chiéu day bang néu lay
loai bang la 2Y.

Vi du 1.8 Hay tinh s& 16p va chiéu day cua bang tai, néu B = 800mm

Cac phuong an 1 2 3 4 5 6 ) G 8
Svacs KN 162 | 185 | 171 | 246 | 203 19.8 21.4 227
Tén loai vai 1) 2) 3) 4) 5)

Loai bang 2P 2y 2 3

1) Dai dét loai OPB-12; 2) Dai dét loai B-820; 3) Vai thudng soi ngang
4) Dai dét OPB-5: 5) Dai dét loai B-820

Bai tap 1.16 Theo diéu kién bai tdp 1.14 hay tinh tai trong trén
mdt mét dai cua bang tai.

Bai giai: Theo (1.11) tai trong bang trén mdt mét dai kg/m

Ol + 8, +85. .
=pB——L 2. h=§i+s +s
%o = PE1000 1 7%
h = 16,5mm - theo két qua 11 giai bai 1.14

,66m - theo diéu kién cia bai tap
1100 kg/m - theo gia tri da cho cua céng thdac (1.11)

- 1100x0,65%16,5
;= 1000

T
il

=11,8 kg/m

Bai tap 1.17 Theo diéu kién cia bai 1.15 hay tinh tai trong trén
mot mét dai cua bang o bang tai.

Bai tap 1.18 Hay tinh d6 vong 16n nhat cia nhanh bang cé tai ¢
bang tai va luc cdng bang 16n nhat, néu khoang cdch gida cdc con
lan [ = 1200mm, trong luong vat liéu qua mot mét bang g = 650N/m,
con trong lugng bang trén mot mét dai g, = 116 N/

Bai giai: Theo cong thuc (1.12) - (1.14), do vong (m) va luc cang
biang (N) bing:
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Ag+g %

fnmr{ = ]S frnith = 10,0254 Smin = 5(@' + "'?'c.-:’.""I

min

Thay cac gia tri da dan trong diéu kién cta bai tap ta nhan duvc
fier = 0,025x1,2 = 0,03m
Sin = 5(650 + 116)1,2 = 5x766x1,2 = 4600N

Bai tap 1.19 Hay tinh d6 vong 16n nhat cua nhdanh bang c¢é tai cua
bang tai va luc cang bang 16n nhat, nén trong lugng vat liéu qua mét
mét bang g = 580N/m, trong luong bing trén mét mét dai g, =
119N/m, khoang cach gita cdc con lan [ = 1200mm.

Bai tap 1.20 Ngudi ta dua xi than da 1én mot doan bang cao su nim
ngang cua bang tai v6i vdn toc nap ban dau bang khoéng, van téc
bang tai v=1,4 m/gidy. Hay tinh gia téc cda vat liéu va quang dudng
trugt cua vat liéu theo bang.

Bai giai: Theo cong.thae (1.15) va (1.17) gia toc (m/gidy) va quang
dudng trugt (mm)

2a
g =9,81m/gidy’ - gia téc trong trudng
f = 0,66 - hé s ma sat cua vat liéu v6i cao su (bang 1.1)
v, =0; v=14 m/gidy - theo dieu kién bai tap
Thay cac gia tri vao cong thic, ta nhian duge:

1.4% -0

=0,151 m
220t

a=9,81x0,66=677 m/giay’; S-=

Bai tap 1.21 Nguoi ta nap thach cao dang cuc da duge dap lén bang
tai, bang chuyén dong véi van toc v=16m/gidy va ndng vat lidu
theo goc p=17°. Hay tinh gia téc cua vat liéu trén doan nghiéng cua
bang tai va quing dudng trugt cia né theo bang, néu van tdc ban
dau cua vat liéu nap v, =0,7m/gidy va trung v6i huéng chuyén dong

cua bang tai.
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Bai giai: Theo céng thic (1.16) va (1.17) gia toc (m/gidy”) va cuing
dudng (m) bing:
o~

a=g(fcosp-sinfB); S= o g

f =0,76 - gid tri trung binh cia hé s6 ma sat (bang 1.1)
B=17°; v=16m/gidy - theo diéu kién bai tap
a=9,81(0,76cos17° —sin17°) = 4,26 m/gidy”

S =M =0,243 m
2x4,26 -
Bai tap 1.22 Theo diéu kién ctia bai 1.21 hay tinh gia tdc cia vat
liéu trén doan ndm nghiéng clGa bang tdi va quing dudng truct cda
vat liéu theo bang, néu bing tdi van chuyén vat liéu xudng trén doan
nap liéu theo mot géc nghiéng.

Bai giai: P6i vdi truodng hgp géc nghiéng B dm, c¢6 nghia la khi
-B=17°, cong thic (1.16) c6 dang:
'. a=g[fms(——[i)—sin(—[i)]=g(fops[3+sinf3)
a=9_81(0,76cos17° +sin17°) =-9, 99 mfgic‘iy2

_1,6°-0,7%

=0,104 m
2-9,99

Bai tdp 1.23 Ngudi ta_nap than dd hat nho 1én bang tai, bang cua
né chuyén dong vdi van téc v=207mi/gidy. Hay tinh vat litu va

quiang dudng trugt cia vat liéu theo bang, néu trén doan nap lidu: 1)
v, =0 bang ndm ngang; 2) v, =0, bing nang liéu 1én (3=14'); 3)
v, =0, bang van chuyén vat liéu xuéng theo géc nghiéng (-p=14°).

Hay so s4nh két qud clia cdc phuong dn va rit ra nhdn xét vé cdc
diéu kién lam viéc clia bang ¢ bang tdi vé viéc bi mai mon.
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Bai tap 1.24 Theo didu kién cua bai tap 1.23 hay tinh quang dudng
trugt cua vat liéu nap theo bang, néu v, =1, 2m/giday

Vi du 1.9 Hay tinh gia toc cia vat liéu nap trén bang tai va quang
dudng trugt cua né theo bang, néu van toc cia bang v = 1,92m/gidy.

Cac phugng an 1 2 3 4 5 6 7 8
f - 0,61 0,74 0.63 0,84 0.66 0,79 0,76 0,6
B.d6 -16 13 18 12 0

Vo, Migidy 09 0 1.3 0.6

Bai tap 1.25 Tu diéu kién gid cho bang cia bang tai khoi bi mai
mon nhanh chéng khi nap liéu, ngudi ta giéi han quang dudng truot
cua vat liéu theo bang bang gid tri S = 0,125m. Hay xdc dinh diéu
kién nap liéu théa man yéu cau nay, néu hé sé6 ma sat cua vat liéu
theo cao su f = 0,68.

Bai giai:
1. Khi nap liéu 1én bang ndm ngang khong c6 van téc nap ban
dau, thi diéu kién yéu cau dugc tim tir céng thuae (1.17)

S- vt -2
2a
Tit d6 ¢6 v=\/2aS +0? (1.37)
con khi v, =0 va a=gfv=.2gfS

c6 nghia la van téc cua bang tai can khong vuot qua:

v=12x%9,81x0,68x0,125 = /1,67 = 1,29 migidy

2. Néu van toc cua bang da cho va vugt qud gid tri tinh todn va
c6, vi du, gid tri v = 1,8m/gidy, thi két cdu cua thiét bi nap liéu can
ddm bdo truyén cho vat liéu van tdc ban dau (m/gidy):

v, = v - 2aS (1.38)

v, =+/1,82 - 2x9,81x0,68H,0,125 = 1,25 m/gidy
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3. P6i véi nhing bang tdai nghiéng, ta tim v va v, theo (1.37)
hoéac (1.38) khi thay cdc gia tri a duoc tim theo (1.16)

Bai tap 1.26 Theo coéng thic bai tdp 1.25: 1) hay tinh van téc cho
phép 1én nhat (v) cua bang tdi khi van chuyén than nau siy kha,
néu v, =0;B=8%; 2) hday tinh van téc ban dau 16n nhat cua vat liéu
(v,) trén bang, khi bang chuyén dong véi van toc v = 1,7m/gidy, néu
g6éc nghiéng cua bang tai B=8°.

Vi du 1.10. Theo diéu kién bai 1.25 hay tinh van téc l6n nhat cua
vat liéu nap lén bang, néu

Cac phudng an 1 2 3 4 5 6 7 8
v, migidy 1,65 2,08 2,14 1.72 1.56 2,03 1,9 2,0
B, dé 10 ~g 12 16 -7

s, m 0,138 | 0,112 | 0,095 | 0,125 |

Bai tap 1.27 Mot bang tai duge dat nghiéng goéc 14° ¢6 bang véi
chiéu rong 650mm va van chuyén vat dén 1807/gio. Hay tinh céng
sudt trén truc tang din dong cua bang tdi, néu van tdc cua bang
v = 1,4m/gidy, chiéu dai cia bing L = 26m, va vat liéu duge do tai
tang cudi.
Bai giai: Theo cong thdc (1.18) cong suat (RW):

* QH

N =k[ Lgo+0,00015QL_ +—~—
- \c ¢ QL 367

L, = Lcospi H = Lsinf

k = 1,10 - déi vdi chiéu dai da cho, theo théng sd tai (1.18);

¢ = 0,023 - hé s6 chiéu rong cua bang (bang 1.8)

v = 1,4 m/gidy; @ = 180 T/gio; L = 26 m; p=14° - theo diéu kién
bai tap. '

L, = 26 cos14° = 25,2m

H = 26 sinl4° = 6,29m

I

N, =110]0,023x25,2x1,4+0,00015x180x25,2 + = 5,03 W

kY
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Bai tap 1.28 Theo diéu kién bai 1.27 hay tinh céng suat déng co cua
bang chuyén, néu hiéu suadt truyén déng cia co cdu didn dong
n,, =0,8, con dbi v6i cum xa lidu & gitta dudng truyén tdm cao x4 liéu.

Bai gidi: Theo cong thic (1.19) va (1.20) cong suat (kW)

N= kd[Nn +N(.};
M

N.=C,.QB

kg = 1,15 - gi4 tri trung binh cia hé s duogc dén trong (1.19)

C, = 0,0075 - theo s& liéu da dua ra & cong thue (1.20)

N, = 5,03kW; 0, = 0,8; @ = 180T/gic;; B = 0,65m - theo diéu kién
cua bai tap.

N, = 0,0075x180x0,65 = 0,878 kW

1,15(5,03 +0,878)
0,8

N = =8,5kW

Bai tap 1.29 Hay tinh phan cong suat dong co cua bang tai tiéu phi
cho x4 liéu bing xe x4 liéu hai tang, néu nang suit cua bing tai
Q@ = 165 T/gio, con cong suit trén truc dan dong duge tinh khi khong
ké dén thiét bi x4 liéu N = 4,85k W.

Bai gidi: Theo cong thic kinh nghiém (1.21), cong suat
N, =0,275N, +0,005Q + 0,4
N.=0,275x4,85 + 0,005x165 + 0,4 = 2,56 W
Bai tap 1.830 M4t bang tdi nim ngang chiéu dai 12m, chiéu rong

bang B = 500mm va véAn téc v = 1,2m/gidy ddam bao nang suit
@ = 93T/gio. Hay tinh cdéng suit cta tang didn dong cia bang tai.

Vi du 1.11 Hiay tinh cong suat clia tang ddn dong cia bang tdi, néu
B = 1000mm; v = 2,08m/gidy

Céac phugng an 1 2 3 4 5 6 7 8
L,m 16,4 9,7 235 | 362 | 183 8.9 266 | 31,3
B, do -7 18 12 -10 -16

Q, Tigio 876 643 780 918
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Bai tap 1.31 Mot bang tdi ndm nghiéng chiéu dai 42m va chiéu
rong B = 800mm vé6i van téc bing v = 1,9m/gidy nang lén dd cao
13m thi nang sudt dat téi 3407 /gio. Hay tinh céng suat dong cd cia
bing tdi néu hiéu suit cia cdc co cdu didn dong m,, =0,85, cdn viéc

x4 liéu duge thuc hién bang xe x4 liéu hai tang d cudi bang tai.

Bai tdp 1.82 Nguoi ta nang 286T/gi¢ vat liéu 1én do cao 10m bing
mot bang tdi cé chiéu dai 37,5m, chiéu rong bang 650mm va véan toc
bang 1,35m/gidy. Hay tinh luc kéo cia nhdnh vao cia bang tdi S,s,
néu su x4 liéu dugce thuc hién ti tang cudi, hé s6 ma s4t gilta tang va
bang bing 0,2, con géc 6m - 210°.

Bai gidi: Theo cong thdc (1.24), (1.25), (1.23), (1.22) va (1.18), luc
kéo va luc vong:

fa
Smn:f:e iSm=S‘}ﬁ"= P
e % —1 e o erﬂ _1
Svdu —Sm =’Sm(E"rﬂ - 1) — P, P - kd{Na +N¢)1000
v
QH
N, = k[CLgU+ 0.00015QL, + >

L, =LcosP, B= arcsin%

H = 10m; L = 37,6m; Q = 286T/gio; v = 1,35m/gidy; B = 650mm;
N.=0;f=0,2; a = 3,66 dé - theo diéu kién bai tép

¢ = 0,023 - theo bdng 1.8 d6i vé6i bang chiéu réng 650mm

k =1,05 - theo cong thic (1.18);

kg = 1,15 - gid tri trung binh cta hé sé & cong thic (1.19)
e=2"71 -cosd logarit tu nhién

%2356 = 2 08 - theo bédng 1.9

Thay céc gia tri vao c¢Ong thie ta nhian dugc

37{;}5 = aresin 0,267 = 15°30"

L, = 31,5 cos 15°30" = 37,5x0,964 = 36,2m

B = arcsin

286x10

'N, = 1,05 (0,023x36,2x1,35 + 0,00015x286x36,2 + )= 11,5k W
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p_ L156x11,5x1000

=9800 N
1,35
| e OO0 S
2,08-1
S,a0 = 9800.2,08 ;2070 N
2,08-1

P = 18870 — 9070 = 9800 N

Bai tap 1.33 Theo diéu kién bai 1.32 hay tinh luc kéo nhanh vao va
nhdnh ra clia bang tai va luc vong trén tang, néu ngudi ta nang vat
liéu bang bang tdi 1én cao 8,2m khi cdc gid tri hé sd ma sat cia bang
v6i tang va géc 6m tuong ung la 0,3 va 240°.

Vi du 1.12 Theo diéu kién bai 1.32 hay tinh luc vong trén tang va
luc kéo cua cdc nhanh cia bang tdi, néu

Céac phuong an 1 2 3 4 5 6 T 8
a, d6 380 | 180 | 210 | 240 | 270 | 300 | 330 | 360
¢ 01 | 04 | o015 | 02 | 035

H, m 123 | 95 o | 2

Bai tap 1.84¥" Hay tinh cédc théng sé cd ban va lua chon bang tai,
théa man cac diéu kién da cho cua céng viéc, néu can phdi vén
chuyén than d4 cuc nhé véi nang suat 180T/gio theo khoang cdch
44n: khi nang vat liéu lén géc 180° va da liéu tai tang cudi.

Bai giai: Nhitng théng s6 co bdn cda biang tdi bao gom: van téc,
chiéu rong, hinh dang, két cdu va khdi luong trén mét dai, dic di€m
két cAu cua thiét bi ddn dong kéo cang, bo phdn dd, cdng sudt dan
dong va luc kéo cua nhanh bang

Theo diéu kién bai tdp @ = 180 T/gio; L = 44m; B = 18° N, =0,

Khi tinh chiéu dai tuong ddi khong l6n cia bang tai va khong cé
thiét bi d& liéu & gida, ta ldy dan dong bang mot tang don gidn véi
mdt tang nghiéng, ddm bdo géc 6m « =210°. Doi véi hé sé ma sat bé
mé&t tang véi bang ta lay gid tri trung binh nhd f = 0,2, tuong Ung
véi diéu kién ma sat cua bang khé vdi tang, ma khéng c6 16p phu

" Chir k ki hiéu cho bai tap téng quat
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dac biét hoic thiét bi ting hé sd ma s4t.

Theo n&ng sult va chiéu dai cia bang tdi, ta cho rdng chiéu
rong bang c6 thé khong 16n, va khi st dung bang 1.7, tir van toc dé
nghi cia chuyén dong bing ta ldy mot gid tri téng hop 1a v =
1,25m/gidy théa méan cdc phuong 4n khdc nhau.

Hinh dang cta bang dugc 14y 1a loai long mdng, d€ ddm bao
tang ning suit 16n gdp hai 1an so vdi bang phing. Khi d6 theo cong
thiac (1.8) ¢6 tinh dén hinh dang cia bang va géc nghiéng cia né ta
nhan dudc nang sudt (m®/gid)

Q = 576B*uptgg,kyqk.

tir d6 cb B:J Q

576.0.0.289, Rk,
Theo bang 1.1 d6i véi than d4 hat nhé p=825T/m?; ¢, =30°,
con theo bang 1.2, k. = 0,85. ’

B= L80 =0,556m
576x1,25x0,825.g30°.2x 0,85

Ta ldy bang c6 chiéu rong B = 600mm

Pé tao dugc bang c6 dang long médng, cdc con lan dd cho nhénh
cé tdi c6 cdc con lan hai bén canh, dugc dit nghiéng so vdi mat
phdng ngang mot géc o =20° ghilng con lan nay sé dam bdo sy mai
mon bing it nh&t. Khodng cdch ! giita cdc con lan dugc ldy bing
1200mm. Thiét bi kéo cang - dung vit do don gidn va gon.

Céng sudt (kW) trén tang didn dong dugc xdc dinh theo cdng thic
N, = k(CLEu +0,00015QL, + 32 )

L, =Lcosp; H=Lsinp

k = 1,05 - d6i v6i chidu dai bang tii L = 44m
¢ = 0,021 - theo bang 1.8 |

L, = 44c0s18° = 44x0,951 =418 m

H = 44sin18° = 44x0,309 = 13,6 m
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N,=1,05 0,021x41,8x1,25+0.00015>¢180x41,8+}§£};;?—ﬁ - 9,34k W
Luc vong trén tang theo cong thuc (1.22):
ks (N, +N.)1000 1,15(9,34 + 0)1000
v 1,25
Luc kéo ¢ nhdnh ra cia bang khi f =02 va o = 210° = 3,66
radian (bang 1.9) dugc xdc dinh theo cong thue (1.24):
_ Pel™  8590x2,08

p- = 8590 N

S, =16500 N
Lao E'ﬁl _1 2,08'1
lye kéo nhanh ra
8. = P S0 =7950 N

T fe _1 2,08-1

Ta 1dy bang véi cdac ldp dém lam tu dai dét loai B-820 véi 16p
kep cao su (bdng 1.4) va tdi trong cho phép [p] khi hé sé du tri bén
bang 55N/cm, d6i véi mot 16p dém. Sé 16p dém trong bing duge xac
dinh theu cong thice (1.9):

Spio _ 16500

| = = =5 1dp dé
"= Blp| 60x55 e

Chiéu day ctia méi 16p dém 8= 1,5mm (bang 1.4)

Ta 1ay chiéu day ctia cac l6p phu cao su déi véi loai bang 2Y
(xem bang 1.3) bang: déi véi mat lam viéc s, = 3mm, va mat khong
lam viée s, = 1,5mm. Khi c¢6 ty trong cia bang p=1100kg/m® ta
nhan dugc khéi lugng bang trén mét dai (kg/m):

S +5 +s,

4, =1100B=— L2 = 11B(8, +5, +5,)

g, =1;1x0,6(1,5x5+3+1,5) =7,92kg/m

khoi lugng vat lidu trén mét dai ¢ trén bang theo (1.2) va (1.6):
Q@ _ 180
3,6v 3,6x1,25

Khi khodng céach giita cdc con lan d& [ (tif diéu kién dd vong cho
phép nho nhat cua bang) ta xdc dinh luc kéo cho phép nhé nhat trén
nhanh bang cé tai (N):

S

q =40 kgim

=5(q, +q)gl

min
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Déi véi cdc gia tri da ldy va nhan ducc tir tinh toan:
S,in = 5(7,92 + 40)9,81x12 = 2820 N
Bai tap 1.35" Theo diéu kién cua bai 1.34% hay tinh cdc thong so co
ban va chon bang tai dé van chuyén xi than d4, néu géc 6m
o =4,19rad , hé s6 ma sdt cua tang véi bang f = 0,3.

Cac phuong an 1 2 1 3 4 | 5 6 7 8
L,m 19,5 41 12 53 37 24 86 98
Q, Tigic 160 190 155 186 172

B, do 12 10 16 14

Bai tap 1.36 Pé van chuyén xi mang, can si dung mdt vit tai. Hay
tinh nang suat vit tai (T/gi¢), néu dudng kinh vit D = 250mm; buéc
vit S = 175mm; ty trong cla xi mang p =29T/m? .

Bai giai: Vi ty 1é S:D = 175:250 = 0,7 va khéng thoa yéu cau cong
thic (1.27), nén dé tinh todn ta liy cong thic (1.26).

2
Q:Gﬂ"%snkp

Ta xdc dinh tan sd quay cua vit theo cdng thic (1.28) c6 tinh dén
ring xi mang la vat liéu lam mai moén ning, khi dé hé s§ van
chuyén %, = 30.

i = N =60 vong/phut

VD Jo,25

Tin s6 quay tinh todn tuong (ng v6i yéu cau GOST 2037-43,
dugc ddn trong bang 1.11. Hé s k tinh dén sy dién ddy mang, do
x0p chia vat liéu, su quay trd lai cia nd va su quay vong cua vat liéu,
ta ldy theo bang 1.10, cé nghia 1a k£ = 0,25. Can thay ring, néu trong
cong thie (1.26) thay vi ty trong vat liéu p ldy khéi lugng xdp p, (vi
du tir bang 1.1), thi thay vi hé sé k sé can phai ldy hé so k,, tuong

n

(ing véi mdi quan hé &, =ki (trong d6 k, - hé s xdp), hodc can tinh
p
P cvi k Py

ty trong p=— =L,
k, P

P
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Thay gia tri vao cong thic (1.26), ta nhan dugc:

3,14 x 0,25%

Q =60 0,1756x60x0,25x2,9 =22,4 Tigio

Bai tap 1.87 Theo diéu kién bai 1.36, hay tinh nang suat cia vit tdi
(m’/gior) theo vat liéu chat.

Bai tap 1.38 Bing mdét vit tdi nguoi ta van chuyén than cdc, tai
trong toi cia né 520kg/m® khi hé sé x6p k, = 0,4. Hay tinh nang suat
clia vit tdi, néu dudng kinh cua vit bing 500mmi, con bude cia vit
S =0,8D.

Vi du 1.13 Bang vit tai ngudi ta van chuyén vat liéu c6é ty trong
plkg/m®). Hay tinh ning su# cia vit tdi néu

Cac phuong an 1 2 3 4 5 6 7 8
D, mm 600 400 | 250 | 500 | 150 | 200 | 300 | 400
p, kg/m’ 2200 | 2650 | 1500 | 2600 | 160

ky 45 30 60 45

Bai tiap 1.39 Bing mot vit tai c¢6 chiéu dai L = 18m, ngudi ta van
chuyén xi mang lén d6 cao 2,3m dat nang suat 287/gio. Hay tinh
cong sudt cua vit tai.

Bai gidi: Theo cong thuc (1.30) va (1.29) cong suat (W) vit tai:

N = kq (Lw

. £ H)
3671

L =18m; H = 2,3m; @ = 28 T/gio - theo diéu kién bai tap
w, =4; kg = 1,2; n = 0,82 - theo cdc gid tri dd dugc dan ra va
giail thich ¢ cong thuc, ta nhan duge:

N = M(lﬂxﬂl --2,3)=8,3kW
367 x0,82

Bai tap 1.40 Theo diéu kién cua bai 1.39 hay tinh céng sudt dong co
cua vit tai, néu dé cao nang vat liéu dat téi 5,8m.
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Vi du 1.14 Hay tinh cong suidt déng co cua vit tai dé van chuyén
cdt, néu '

Céc phuong an 1 2 3 | a 5 6 7 8
Q, Tigio 117 36 98 64 83 54 41 72
H, m 12 8 -9 -5 18 -

L, m 393 | 475 | 42,8 | 56,4 |

Vi du 1.15 Hay tinh cong sudt cda dong ca cia vit tdi dé van chuyén
than néu n=0,85

- 1
Céc phudng an 1 2 3 4 5 6 7 8 |
= |
. Tigic
Q, Tigio 98 64 83 g5 | 41 30 LR B N
B, dé 16 12 17 | -13 0 ! ' '
L, m 475 | 428 | 564 | 39.3

Bai tap 1.41* Bing mét vit tai ndm ngang c6 chiéu dai 22m, duéng
kinh vit 250mm, buéc vit S = 0,8D, ngudi ta van chuyén cdt hat 16n.
Hay tinh luc doc truc tac dung lén vit cua vit tai dé lua chon 6 bi ¢han.

Bai gidi: Dé tinh todn gi4 tri luc doc truc ta s dung cdc cong thuc
(1.31), (1.32), (1.28), (1.27), (1.33), (1.34) va (1.35)

=,_._M‘.’_.._; Mﬂ:955DNﬂ; NGIM(LmﬂiHJ‘
fg[u+{.p)rﬂ n 367
Q =37,6D%nkp: n =-%; r, =(0,7 +{)_8)§
S
tgo = , tge=1, p:p_l
2nr, ;,,P

f = 1,85 - gid tri trung binh cia hé s6 ma sat cia cdt véi thép
chon theo bang 1.1.
p1 = 1,85T/m" - gia tri trung binh clia ty trong cét toi (theo bang 1.1)
D =0,25m; S = 0,8D = 0,8x0,25 = 0,2m; L = 22m; k, = 0,8, H = 0
- theo diéu kién bai tap.
k, = 30 - theo cong thic (1.28)

B = 0,25 - dugc xdc dinh theo bang 1.10 bang cach daxh gia
tuong doi cdc tinh chit cua cdc vat liéu khdc rhau.
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w, =4 k; =12 - theo gid tri da cho duoc dan va giai thich 6
cong thuace (1.29)

Khi gidi cdc phuong trinh tuong tng, ta nhan duoc:

- 10885 = 2,31T/m% ¢ = arctaf = arctg0,85 = 40°22"

=0,75x 9—2—5-0 0937 m: tga= L
2 2x3,14 x0,0937

3{; =60 vong/phut

o =arctg0,339=18°43"" n=

30
J0.25
@ =37,6x0,25°x60x0,25x2,31 =20,3 T/gic

1,2x20,3 5,84

N, = 22x4=584kW; M, -9&50-——6~-930N;n

° 367

P= e =5940 N

tg(18°43'+ 40°22') x 0,0937

L
Bai tap 1.42" Hay tinh luc doc truc tac dung lén vit cla vit tai khi
van chuyén cat hat to bang vit tdi nAm nghiéng, néu chiéu dai cua
vit tai L = 28m; goc nghiéng cua truc vit tai f =15, dudng kinh cua
vit D = 300mm; budc vit S = 270mun. ¥

Vi du 1.16* Theo diéu kién bai 1.42"* hay tinh luc doc truc, tdac dung
lén vit cua vit tai, néu S = 0,8D.

Cac phuang an 1 2 3 4 5 6 T 8
L,m 33,5 268 | 239 | 18,2 _?B,d 211 40,8 32,6
D, m 400 250 500 150 200

B, dé 12 -6 0 17

Bai tap 1.43" Hay tinh cdc théng s6 co ban va hay chon vit tai thoa
man diéu kién céng viéc da cho, néu can phai van chuyén 807/gio xi
mang c6 ty trong 2900kg/m® theo khodng cdach 32m (tinh theo
phuong ngang) khi dé cao niang bang 6,8m.

Bai giai: Ty lé cia budc va dudyng kinh cia vit thuong duge biéu
dién bang quan hé S/D = 0,8. Trong trusng hogp nay dudng kinh vit
(m) dugce xac dinh theo cong thuce (1.27):
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D=3 L
UB?,ﬁnkp

Khi tinh dén nhing giéi han da dugc dat ra ¢ cong thuc (1.28)
va bdng 1.11, ta 1y bd tdn sd quay vit n = 50vong/phiit, k = 0,25
theo bang 1.10 va p =2,97/m® - theo diéu kién cua bai tap.

D= 20 = 30,0586 = 0,388m
37,6x50x0,25%x2,9
Ta ldy trong moi tuong quan vdi tiéu chudn GOST dudng kinh
cua vit D = 400mm. Cong sudt (kW) trén truc cia vit duge xdc dinh
theo cong thuc (1.29)

. L
Nazm(L{ﬂaiH}: L=—5; ﬁ:arcr,gH
367 cosf g

H = 68m; L, = 32m; @ = 80T/gio - theo diéu kién bai tdp;
w, = 4; kg = 1,2 - theo thong so da cho ¢ céng thue (1.29)

Thay thé gid tri vao cong thifc, ta nhdan dugc

B= arctg% =arctg0,212=12°

Foe O i, B

cos12? 0,978

1,2.80
N =———_ ,7 4 6,8 =—-‘36,1kw
e (32,7x4 +6,8)

Céng suat déng co cia vit tdi khi hiéu sudt cdc co cdu truyén
dong cua by dan dong n,, =0,8

Momen xodn trén truc vit theo cong thic (1.32)
N 36,1

M, =9550—2 =9550—— =6700N.m
n 50

Ta xdc dinh luc doc truc tdc dung 1én vit cua vit tai theo cong
thuc (1.31), (1.33), (1.34) va (1.35)
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M, D S
S TR O | [N mpn—
“glaror, ° 5 s G  waE]

f = 0,48 - gid tri trung binh cia hé s6 ma sat cua xi mang
poolang véi thép (xem bang 1.1);
¢ = arctg 0,48 = 25°40°; r, = 0,75%3i = 0,15m
S =0,8x0,4=0,32m
0,32

o =arctg : =arctg 0,339 =1843"
2.3.14.0,15

~ 6700
tg(18°43'+ 25°40"0,15

=45600N

Vi du 1.17* Hay tinh cdc thong sé co ban cua vit tai doi véi van
chuyén xi mang, néu

Cac phuong an 1 2 3 4 5 6 7 8
Q, Tigic 25 64 52 38 21 45 59 33
Lg, m 46 23 18 26 | 35

H, m 9.3 8.4 7.6 9.8 |

Bai tap 1.44 St dung cdc gid tri ly thuyét va bang tra da cho duge
dan ¢ chuong 1, hay lap va giai bai tap cé y nghia thuc té va khnng
lap lai diéu kién cua bai 1.1+1.43.
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Chuong 2

CAC MAY XEP DO

A. CO SO LY THUYET VA
CAC CONG THUC TINH TOAN

2.1 CO GIGI HOA CAC CONG TAC XEP DO

D6i véi viéc co gidi héa cdc cong thic x€p dd ngudi ta su dung
rong rai cdc xe nang tu hanh dung dién va déng co dot trong cé céc
thiét bi mang hang thay thé& duge, va dugc gidn trén xe lan. B ndng
thiy luc cia xe ndng dung dong co dét trong (H.2.1) bao gom khung

dian hudng 1, nia mang
hang 2 véi vat 3, xe lan 4,
khung léng 5, xich néng
hang 6, thanh dim ngang
7, dia xich di dong 8,
piston 9 va xi lanh thuy
luc 10. Hai day xich duoc
bé tri song song ti mot
phia, kep c¢6 dinh trén
khung, dugc udén quanh
cdc dia xich di dong, tu
phia kia ching dugc lién
két véi xe lan. Céc dia
xich di dong cung vdi cdc
day xich tao hé palang
ddm bdo lgi van téc va
thiét vé luc. Vi sau mot

Hinh 2.1 So do xe ndng thiy luc ding
déng co doét trong (tu hanh)
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thd! gian dich chuyén truc cua dia xich cung vdi piston 18n méot do
cao hy thi vat di dugec mét do cao h, = 21,.
Luc (N) trong piston cua xe ning hang
G +G,)
n

P= (2.1)
trong dé: G - trong lugng cua vit nang, N
G, - trong lugng cua nia (hodc cua cdc thiét bi mang khac),
xe lan va piston (G, =0,2G), N
{ - bdi suat cua paliang (1 = 2)
n - hiéu suat cia pal&ng-ﬁﬁ cdc co cidu xe lan phu thudc vao
muc do ma sat va chat lugng bdi tron cdc bé mat tiép
xtic (n>~0,8-0,9)

2.2 LUC LEN PISTON CUA XE NANG

Luc (N) lén piston cia xe ndng phu thuéc vao ap luc riéng
p (N/m? [thuc t&€ (5+7).10°N/m*] va vao dudng kinh clia piston
D (m), ¢6 nghia la:
2
j p"% (2.2)

tir d6 dudng kinh piston cua xi lanh néang
4P

D= |— (2.3)
TP

2.3 VAN TOC NANG VAT

Van téc nang viat phu thudc vao dudng kinh piston, bdi suit
palidng va ndng sudt cia bom. Khi ¢6 van tdc cho trudc, niang sudt bom:
nD%

—3 .4
Q e (2.4)

trong dé6: D - dudong kinh piston, m
v - van téc nang vat, m/gidy

i - boi sudt palang.
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2.4 CONG SUAT DONG CO CUA BOM

&P w (2.5)
1000.n

trong d6: @ - nang suat bom, m®*/gidy
p - ap luc riéng, duge tao bdi bom, N/m?®
n - hiéu suidt bom (n=0,5)

2.5 HE SO DY TRU b ON DINH DOC CUA CAC XE NANG DUNG NiA

Hé sd du trit 46 6n dinh doc ctia cdc xe nang dung nia (H.2.2)
dugc xdc dinh theo [3] theo c6ng thie:
Mg; L G.a i GzA
M Gl G|l

(2.6)

eal

trong d6: M, - momen gia, N.m; M., - momen lat, N.m
G - trong lugng cua xe nang (khéng c6 vat), N
G, - trong lugng xe nang (khéng c¢6 vat) di qua cdu sau, N
(c6 thé duge xdc dinh bang cdch treo trén can 6to)

G, - trong lugng cua vat duge dat trén nia mang hang, N

a - khodng cdch tit hinh chi€u trén mat phdng ngang cia
trong tAm xe nang dén diém lat, m

[ - khodng cédch tit hinh chiéu theo phuong ngang cla trong
tdm cua vat dén diém lat, m

A - kich thuéc co sé doc cua mdy, m.

Hinh 2.2 So do dé xdc dinh d6 6n dinh cia xe ndng tu hanh
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Khi khung ctia cum nang vat va cia mot bo céng tdc ngang nam
thang dung thi hé s& du trif cia on dinh tinh theo canh doc: k21,5 -
déi vdi cde xe ndng trén banh hoi va k=14 - ddi véi cdc xe ning
trén cdc banh diac ¢ mat bai nén cing.

2.6 T TRONG NANG LON NHAT CUA XE NANG TU BIEU KIEN ON DINH

Tai trong nang 16n nhat (N) cua xe nang tU diéu kién én dinh
dugc xdc dinh theo c¢éng thirc

_G,A

G,
-

(2.7)

2.7 NANG SUAT KHAI THAC CUA XE NANG

Ning suat khai thac (7/gi¢) cua xe nang khi lam viéc véi hang
bao kién:
_ 3600 G k,
i Lok

Q (2.8)

trong d6: G - khéi lugng trung binh cua vat dugec nang, T
k., - hé sé6 st dung xe niang phu thufc vao bac thg l4i va
viéc t6 chiic cong viéc (k, =0,4+0,8)
t.; - thoi gian chu ky, gidy

tck - tl + tz +t3 S +t11 {2,9}

t, - thdi gian nang khung nang vat nghiéng vé trugc 3+5°
déi véi trudrng hop dua nia xudng dudi vat, dé nang vat
trén nia lén 300mm so v61 mat dat va nghiéng khung
niang vat vé phia sau dén khi két thac (déi vdi diéu
kién trung binh ¢, =10+15 gidy, d6i véi viéc ching
budc vat ¢, ~8+12 gidy)

t, - thoi gian quay vong xe nang (khi sy quay vong la 90° -
6+ 8gidy; 1a 180° - 10+15 gidy)

t; - thoi gian di chuyén cua xe niang véi vat, gidy

t; - thoi gian dat khung véi vat trong vi tri dimg (¢, = 2+ 8 giay)

ts - thoi gian nang vat 1én dé cao can thiét, gidy
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ts - thoi gian dat vat vao noi chong xép (¢; =5 - 8 gidy)
t; - thoi gian nghiéng khung vé sau cung véi xe lan khdng
c6 hang (¢, =2+ 8 gidy)
tg - thoi gian ha xe lan khong tai, gidy
tg - thdi gian quay mdy lai khong c6 hang (¢, = t,)
tio - thoi gian hanh trinh khong tdi cia xe nang hang, gidy
t1) - tong thoi gian déng md céc can diéu khién (¢, = 6 +8gidy)

t3 =£; Lo =£$~ Ly :EQ g = = (2.10)
v UI U" on
trong dé: L va H - quang dudng van chuyén va ndng vat, m
Up, Uy - Cdc vAn tdc tuong dng vdi su di chuyén cé tai va
khong tai cua xe nang, m/gidy
U Uon - CAC VAN tdc tuong Ung véi viéec nang va ha xe lan, m/gidy.
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Bang 2.1 Cac ddc tinh cta xe néng tu hanh cia nha mdy Lvou sdn xudt

r

3 Cac loai may
Cac chi sd
) 4043M | 4045M | 4046M | 4008
- Trong lugng ndng trén nia, kN 30 50 50 100
- Trong lugng ndng khi lam vigc vdi moc, kN
I6n nhat 30 40 45 50
nho nhat 10 15 25 -
- TAm v@i cua moc, mm
I6n nhat 580 800 1000 | 2400
nhd nhit 2000 | 2150 | 200 -
- Dung tich gau, m’ 057 | 057 | 9.57 | 25
- D cao ndng hang trén nia hodc trong gau IGn nhdt, mm 4000 | 4000 | 4200 | 4500
- D cao ndng mdc so v8i mat dudng I6n nhdt, mm 5150 5150 | 7200 | 7500
- Van toc ndng vét trén nia, trong gau va trén moc, m/phut 10 10 10 6.9
- Van tbc, m/phit
nang xe ldn khbng co vat 22 16 16 >
- ha vit 20 141 141 -
. ha xe lan khéng vat 8 5 5 -
- Khodng cach tr tdim cua cac banh xe trudc, mm.
. I, - dén lung cla nia 590 590 590 870
.1 - @én trong tdm cla vét trén nia 1100 | 1000 | 1340 | 1360
.15 -t trong tdm clba vt dén lung cla nia 510 410 750 | 490
- Khodng cich vét co s doc cia banh xe, A, mm 1850 | 2200 | 2600 | 2880
- Ap lyc 1&n cdu kN _
. Gy - cdu trudc (khdng co vat) - 20 219 | 375 | 60,0
. G, - cu sau (khOng co vat) 276 346 | 408 | 73,0
. Gy - c4u trudc (vai vat) 69.7 | 969 | 117.3 | 2180
. G, - cdu sau (voi vat) 7.9 9.6 1.0 1150
- Van tdc di chuy€n theo cc s6 truyén ddng, km/gid
. Tién
| 83 8,55 8,95
I 18.8 171 17,1 -
1] 36.4 30,0 30,0 4
v 52,5 ar.T | 477 35
. Loi
I 6.7 6.9 6.9 -
Il 153 139 | 139 -
; 1]l 29,6 268 | 26,8 25
Trong lugng clia xe ndng hang ty hanh ding nia, kN 476 | 565 | 783 | 133
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B. BAI TAP VA Vi DU

Bai tap 2.1 Hay tinh luc 1én piston cua ddu ndng thay luc cia xe
nang ty hanh dung dong co d6t trong loai 4043M khi nang vat tuong
Ung vdi tai trong ndng l6n nhit cia xe ning
Bai giai: Theo c¢ong thue (2.1) luc 1én piston (N)
G+G,)
n
G = 30000 N theo bang 2.1
i =2; G,=0,2G; n =0,85-cdc thong sé da cho tai (2.1)

P=

- 2(80x10° +0,2x30%10°)
0,85

P =84 7x10°N

Bai tdp 2.2 Ding xe nang tu hanh loai 4045M dé chong xép cdc
hang bao kién trong luong bing 0,9 cia tdi trong nang 16n nhét cla
xe ndng. Hay tinh luc 1én piston cua xe néng

Vi du 2.1 Hay tinh luc lén piston cia xe nidng hang tu hanh néu
trong lugng ciia vt ndng bdng m% cla tdi trong ndng l6n nhét clua
xe. '

Cac phuong dn 1 2 3 4 5 6 7 8
m, % 96 77 64 92 89 73 85 100
n 0,81 0,85 0,82 0.84 0,83 Dl oo
xe ndng 4046M | 4043M | 4045M | 4008 &

Bai tap 2.8 Hay tinh dudng kinh piston ctia dau nang thuy luc, néu
tai trong nang 16n nhat clia xe nang tu thanh G = 50kN, con 4p suat
riéng tao bdi bom 1a p = 6MN/m*
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Bai giai: Theo cong thuc (2.1)

o i(G+G,) ;. 2(50 +0,2.50)
n 0,85

=141 kN

p
Theo céng thite (2.3) dudng kinh cua piston
3
D= '4_[.- _ 4:{141)(1[}!.:i _0.173 m
'Y 3,14 x6x10

Khi ldy gid tri l16n hon gan nhat tir diy duéng kinh tiéu chuan’
taco D =0,2m

Bai tap 2.4 Hay tinh duong kinh piston cya dau nang thay luc cia
xe nang ty hanh vdi tdi trong nang lén nhat 80kN khi dp suat riéng
dugc tao bgi bom p=T7TMN/m®

Vi du 2.2 Hay tinh dudng kinh piston cua dau nang cda xe tu hanh
néu:

Céc phuong an 1 2 3 4 5 6 7 8
G, N 3200 | 4600 | 9500 | 5000 | 6700 | 7300 | 8400 | 3000
p. MN/n? 6.2 6,7 6,1 6.8 6.6

n ) 0,82 086 | 088 | 0,84

Bai tdp 2.5 Bing mdt xe nang tu hanh loai 4046M ngudi xép chong
hang cé tdi trong tuong Ung vdi trong lugng nang 16n nhat cua xe.
Hay tinh ndang suat cia bom khi ning xe lin cda xe nang hang vdi
vat (@) va khéng cé vat (@,), néu dudng kinh cGa piston cia dau
nang D = 0,2m.

Bai giai: Theo cong thic (2.4) nang suat bom (m°/gidy)

nD?v | U, | U,
= 3 Wy =— L == ==
Q 4i 760 260
D=02m; i=2-theo diéu kién cla bai tdp
v, =10m/phut; v, =16m/phit - ddi v6i xe nang 4046M (bﬁ.nglllll

vy, = % = 0,167 migidy: v, = é—f} =0,267 migidy
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3.14x0.22 x0,167

Q, = = =0,00262 =2,62x10° m>/gidy
2 |
R O;i 2"‘ 0,287 _ 0,00418 =4, 19510°% m¥gidy

Bai tap 2.6 Hay tinh nadng sudt bom khi ning xe lin cia xe ning
v6i vat va khong c6 vat, néu dudng kinh cia piston dau ndng D =
160mm, cdon van téc ndng clia xe l&n vdéi vat va khong c6 vat bang
tuong ing v, = 10m/phiit va v, = 22m/phut.

Vi du 2.3. Hay tinh n#ng suit bom khi niang xe lan clia xe nang véi
vat (@,) va khéng c6 vat (Q;), néu

Cac phuong an 1 2 3 4 5 6 r 4l 8
D, mm 240 210 260 190 230 | 180 | 220 | 200
v,., m/phuit 18 22 12 20 14 | '

Ve, miphat 6,5 7.9 84 9.6

Bai tﬁp 2.7 Theo diéu kién bai tdp 2.5 hay tinh céng suit dong co
yéu cdu cho bom cia xe nidng tu hanh khi nidng xe lan véi trung
lugng nang 16n nhat, néu p = 6MN/m?,

Bai gidi: Theo cong thic (2.5) cong suat (kW)

__Qp
1000m

Q = 2,62x107° m®/gigy; p = 6 MN/m? - theo diéu kién bai tap"
n = 0,5 - theo théng sd da cho tai cong thuc (2.5)

_2,62x107° x6x10°
1000x0,5

=31,4kW

Bai t4p 2.8 Hay tinh céng sudt dong cd yéu cdu cho bom cia dau
ning thdy luc ciia xe ndng, néu nang sudt cia bom bing 1,68.107°
m®/gidy khi dp suat riéng 6,4 MN/m>.
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Vi du 2.4 Hay tinh céng suat cia dong co yéu cdu cho bem cua dau
ndng thuy luc cua xe nang tu hanh, néu

| Cac phudng an 1 2 3 4 5 6 7 8
Q, 1_ﬂ_r_3 m’lgidy | 2,83 2,35 2,06 1,81 1,59 | 1,94 | 1.7 2,0
p, MN/n? 6.8 6.3 6,9 6,1 6,5
n 046 | 052 | 049 | 0,54

Bai tap 2.9 Hay tinh hé 36 du tri cia dé 6n dinh tinh theo phuong
doc cua xe nang dung nia 4043M khi khung cia xe ndng la théng
dung va bai cong tdc nim ngang.

Bai giai. Theo cong thuc (2.6)

- Mg;’ - ba :GE.A
M lat G!"! Gl' L

G, = 30x10°N - trong lugng 16n nhat cia vat nim trén nia mang
tuong Ung vdi tai trong nang cua xe tu hanh (bang 2.1);

G, = 27,6x10°N - 4p luc 1én ciu sau khong cé vat (bang 2.1)

[ =1,1m; A=1,85m - theo bang 2.1

_27,6x10°x1,85

k 3
30x10°x1

=151

Bai tap 2.10 Theo diéu kién cua bai 2.3 hay tinh khodang cach ti
trong tdm cia xe nang dén mat phing ding di qua truc cua cdc banh
xe trudc.

kG [

G
k=151; G,=30x10°N; [ =1,1theo diéu kién cia bai tap
G = 47,6x10°N - trong lugng cta xe nang khong c¢6 hang (bang 2.1)

Bai giai: Theo cong thic (2.6) khodng cach yéu cau (m): a=

o= 1,51x30x10° 1,1

47,6x10° =l
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Bai tap 2.11 Bing mo6t xe nidng nia tu hanh 4046M ngudi ta ning
hang cé trong lugng nang cho phép 16n nhat. Hay tinh hé sé du tru
dé 6n dinh tinh theo phuong doc ctia xe ndng néu ta thuc hién chéng
xép trén bai céng tdc ndm ngang véi khung nang cia xe nang thing
dung.

Bai tap 2.12 Theo diéu kién bai 2.11 hdy tinh khoang cdch tif trong
tdm clia xe nidng dén mat phang ding di qua truc cia cdc banh trude.

Bai tap 2.13 Hay tinh hé sé du trit dd 6n dinh tinh theo phuong doc
khi khung ning 1a thing diung va bai céng tdc 1a ngang cho xe nang
ty hanh 4045M (hé s6 %,) va cho xe nang tu hanh 4008 (k;)

Bai tap 2.14 Theo dic tinh cua vat va diéu kién chong xép cédc bao
kién trén cdc nia cua xe niang tu hanh 4043M thi ¢6 khodang cach tu
trong tdm cua hang bao kién dén lung cua nia [, = 650mm. Hay tinh
tai trong nang l6n nhat cia xe nang ¢ diéu kién lam viéc da cho, khi
khung nang la thing dimg va bai céng tdc 1a nidm ngang v4i mat
phu cing.

Bai giai: Theo cong thitc (2.7) trong lugng nang (N)

%ﬁi, =+

[, = 0,65 m - theo diéu kién bai tap

l, =0,59 m; A =1,85m; Gy, = 27,6x10° N - theo bang 2.1

k = 1,5 - gigi han khuyén cdo ngudng dudi ciia hé sé du tri¥ dé 6n
dinh tinh theo phuong doc cua xe nang tu hanh

[=059+065=1,24m

Q=

3
g = 27,6x10° x1,85 L 2?,5XI03N
1,56x1,24
chiém ty 1é la
3
m =-2—'~7‘—§i}%—x100%=91,?%
30x10

Tu tai trong nang theo ly lich may 1a 30&N.
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Bai tap 2.15 Tu diéu kién d6 on dinh hay tinh tdi trong nang lén
nhat cia xe nang 4008, néu khodang cach ti trong tdm cua vat dén

lung cia cac nia bang 800mm.

Vi du 2.5 Hay tinh tai trong nang l6n nhat cia xe niang hang, néu

Céac phuong an 1 2 3 4 5 6 T 8
l;, mm 760 805 817 783 794 832 | 821 | 770
Xe nang 4045M | 4008 | 4043M | 4046M | 4043M

Bai tap 2.16 Hay tinh niang suat khai thac cda xe ndng ty hanh
4043M do1 véi gia tri trung binh cua hé s su dung va thoi gian céc
cong doan cua chu ky, néu khéi luong ciia mot don chiéc vat nang
bang 2,7T, géc quay cua xe nang - 90°, chiéu dai di chuyén vat - 48m
va duge thuc hién ¢ sd truyén dong s6 III, con gid tri trung binh do
cao nidng hang bang 3,5m.

Bai giﬁi: Theo cong thuc (2.8), (2.9) va (2.10) ndng suat (T/gio)

3600G .k,
trk
L. L H H
taz_-: flU:_l !5:_! tE:_
Vp Uy Uy, Von

vy = 36,4kmigio; vy = 8,3km/gio; v,, = 8/60 = 0,133m/gidy;
v, = 10/60 = 0,167m/gidy - theo bang 2.1

H=35m;L =48m; G =2,7T - theo diéu kién bai tap

k, =0,6

t, =4 gidy; t, = 7 gidy; ty = b gidy; tg = 6 gidy

t; =5 gidy; ty = 7 gidy; t,, = 7 gidy

- gid tri trung binh cua dugc dan trong (2.9)

v, = 3—;& =10,1 m/gidy

v, = g% =2,31 migidy
0 :

e =—— =26,3 gid

870,133 By
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35

t =21 gid

50167 -~ &%
48

L.

T
48 =

fg = m = 20,8 guay

b =4 +7T+208+5+214+6+5+263+7+48+7=114 gidy

Q:

3600x2,7x0,6

114

=51,2 Tl/gio

Bai tap 2.17 Theo diéu kién bai 2.16 hdy tinh ning sudt khai thdc
ctia xe ning hang tu hanh 4045M, néu khéi mét hang don chiéc dugce

nang la 4,5T.

Vi du 2.6 Theo diéu kién bai 2.16 hiy tinh ning suit khai thdc clia
xe nang hang ty hanh 4046M, néu gid tri cua théi gian chu ky védn
hanh dugc ldy l6n nhat da dugc dan tai cong thic (2.9) va cdc thong

s0 sau:

Cac phuong an 1 2 3 4 5 6 7 e 8
L, m 63 51 68 79 54 45 66 70
H, mm 3920 | 3750 | 4200 | 4080 3490

G, T 4.3 29 3.4 3,8

Bai tap 2.18 Sif dung cdc théong sé ly thuyét va ly lich mdy duge dan
¢ bang 2.1. Hay lap va gidi bai tdp trén co s6 nhiing mdi quan tam
thuc té& va khong lap lai nhing diéu kién bai 2.1 - 2.16.

https://tieulun.hopto.org




Chuong 3

CAC MAY TRUC

A. CO SO LY THUYET VA
CAC CONG THUC TINH TOAN

3.1 CAC MAY TRUC

Cédc mdy truc la céc mdy lam viéc theo chu ky. Ning suat cua
may truc phu thude vao tdi trong niang va thdoi gian cua mét chu ky.
N6 dic trung cho khoi lugng vat di chuyén duge trong mot gid va
duge xdc dinh (T/gig) theo cong thuc:

3600q.k,

Q=qnk, = (3.1)

I(‘k
trong dé: g - khdi lugng vat nang cung mét lae, T
n - s& chu ky lam viéc cua mdy trong suét mot gio
t., - thoi gian cda chu ky bao gom thoi gian méc vat, nang

vat, di chuyén, ha, thdo vat va quay may tré vé vi tri
ban dau, gidy.

3.2 CHE D0 LAM VIEC CUA CAC MAY TRUC

Cdc mdy truc lam viée véi nhip dé khdc nhau va theo ché dé
lam viéc cia mdy ma ta chia ra lam nidm nhém. Cdc mdy vdi dan
dong tay (P) thudc ché do rat nhe, duge diac trung bdi van téc thap
va thoi gian nghi lau trong khi lam viéc, con cdc mday dan dong mdy
tuong dng vdi mét trong bon ché dé (bang 3.1), trong dé:
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k, -ty lé so ngay lam viéc cua thiét bi trong nam trén 365 ngay

K,, - ty 1é thoi gian lam viéc cua thiét bi trong ngay trén 24 gi¢

CD% - ty 1é thoi gian lam viéc cua co cdu (thoi gian mo may)
trong ca chu ky trén toan bo thoi gian chu ky (tinh bang %).

3.3 NHUNG CHI TIET CHUYEN DUNG CUA CAC MAY TRUC

Nhing chi tiét chuyén dung cua cdc mdy truc bao gom cdp, xich,
puli, tang, dia xich. Cdp va xich duoc su dung dé nang vat (diy mang
tai), dé truyen luc kéo khi di chuyén vat (day kéo), dé chiang budc va
giit vat tdi cdc bé phdn mang (day chdng budc).

Cap cho cdc may truc dugc ché tao tif nhitng sgi thép cé6 do bén
cao. Cac didy dugc dung dé ching budc va dé kéo trong cdc cd cau
didn dong tay thuong la day thing, day gidy cudn, cdp ti soi tong
hop.

1- PBuong kinh cua ddy thirng va ddy gidy cuén (mm)

d=ilte (3.2)
'-“;[G]p

trong dé: S - luc kéo, N
[o] - iing sudt cho phép déi vdi loai day sgi day va day gidy
dugc 14y bang 10N/mm* va déi véi day nhua 9N/mm? .

Déi véi cdc day dung dé chang budc thi @ng sudt cho phép nhé
hon hai lan so vdi day mang tai.

Pudng kinh cdp duge lam tron dén cdc dudng kinh 16n gan nhat
theo tiéu chuan: GOST 483-55 (9,6; 11,1; 12,7; 14,3; 15,9; 19,1; 20,7;
23,9; 28,7, 31,8; 36,6; 39,8, 47,8; 55,7; 63,7; 71,7; 79,6; 87,6; 95,5;
103,5; 111,5). Pudng kinh puli ma cdp udn qua duge xdc dinh theo:

D, = (6+10)d, (3.3)

2- Puong kinh cdp thép dugc lay theo bang 3.2 tuy thudc vao két
cau cua cap (s6 nhdnh, sé soi, cach cudn) va luc dit cap tinh todn,
duge xdc dinh ti biéu thic P >kS, trong dé P,(N), k - hé sd du tru
bén, gid tri cia né can tuong (ng vdi tiéu chuan (3.2); S - tai trong
tinh toan 16n nhat trén cap, (N).
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Bang 3.1 Ché dé lam viee cia cdce co cdu mdy truc

Hés6sidung | Sé lan |Nhiét dd
Ché d§ lam viéc | Theo tai Theo thai ?jag | CD |mdmay| mai
cla cdc cd cau trong : Trong | % | trong | trudng
Trong nam k, _ . o
nang K, ngay Kng gid C
Nhe (Nh) 0,75 - 1,0 | Lam viéc khéng 15 20 25
thudng xuyén
Trung binh (TB) 0,75 0.5 0.33 25 120 25
Nang (N) 1,0 1.0 0.33 40 240 25
Rat nang (RN) 1,0 1,0 1.0 60 | 300-600 45

Bang 3.2 Cac loai cap thép TK bén kép sau nhanh, méi nhanh 19
sgi va mot loi tam o gitta 6x19 (1+6+12)+10.c (GOST3070-66)

Budng kinh, | Dién tich, Ko lugng Luc kéo dit toan bd cua cap, Kg, khdng nho hon, khi
mm mat cdt, tinh , dd bén cia mot sgi, kg/mm’
lodn cua tat 1Pﬂﬂm nap.
2 : ~ |da dugc bbi
Cap |Cac sgi| ca cac sgi, 140 160 170 180 200 220
& tron, kg
mm
3.3 0.20 3,62 355 - = 553 615 676
3,6 0.22 4,38 42.9 - - 669 744 B18
39| 024 5,20 51.0 795 884 969
4.2 0,26 6,10 59.8 - & 2 930 1.035 |1.135
45 | 0,28 7.07 69,3 . - 1.075 | 1.195 |1.285
4.8 0,30 8,12 78,6 - = 1.240 1.375 |1.475
55 0.34 10,42 1025 - 1.415 | 1.500 | 1.590 | 1.720 [1.860
5,8 0,36 11,67 114.5 1.585 | 1.680 | 1.785 1.925 |2.080
6.5 0,40 14,53 1425 1.970 | 2095 | 2.220 | 2.400 |2.595
8.1 0,50 22.64 222.0 3.075 | 3.265 | 3.370 | 3.675 -
9,7 0.60 32,52 319,0 4.420 | 4695 | 4.840 | 5.280 -
11,0 0,70 44 21 433.,5 5255 | 6.005 | A.385 | 6.580 | 7.180 -
13.0| 0.80 57,70 565,5 6.860 | 7.845 | B.330 | 8.560 | 9.340 -
145| 0,90 72,96 715,0 8670 | 9.900 [10.500] 10.800 | 11.800 -
16,0 | 1,00 90,02 B882.,5 10.700(12.200 [13.000| 13.400 | 14.600 -
17.5| 1,10 108,86 10700 |12.900|14.750 ;15.700| 16.450 | 17.650 -
19.5| 1,20 130,11 1275,0 |15.450(17.650|18.750| 19.350 | 21.100 -
21,0 1,30 152,58 14950 |18.100(20.700 |22.000| 22.700 | 24.750 -
2251 1,40 176,86 17350 |21.000|24.000 |25.500| 26.300 | 28.700 -
2401 1,50 202,92 1990,0 |24.100(27.550|29.250| 30.200 | 32.900 -
255| 1,60 230,76 22650 |27.450(31.350[33.300| 34.300 3?.-1150 .
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Bang 3.3 Heé s6 du tri bén cho phép lon nhdt cia cdp

Dan ddng cla may | Hé so

Tén goi cla cap truc va ché dé lam | dy trd

vigc clacdcdu |bén, k
- Cap nang vat va nang can Tay 4.0
May: 5.0
Nhe 5.5
Trung binh 6.0
- Gidng can . Nang va ritnang | 3.5
- Cap tdi, dung dé thay déi tdm vdi clia cdn khdng co vat - 4,0

- Cap gau ngoam:

. & gau ngoam vdi dan déng riéng bang 2 ddng co - 6,0

(cho réng trong lugng gau clng vdi vat liéu dugc
phan bd dén trén cap

) gau ngoam vdi dan dong mét déng co - 5.0
Mo gau ngoam mét cap va mét dong co - 5,0
- Neo gill cét buém - 3,5
- Cap kéo, dugc su dyng trong may tryc - 4.0
- Cap cula téi dugc dung dé nang ngudi - 9,0
- Cap dung dé lap rap may truc - 4,0
Bang 3.4 Gid tri cho phép lén nhét cia hé sé e
E kbt Sue Dan d6ng | Ché dd lam viéc | Gia trj
co cdu clia cd cdu hé sb e
- May tryc cac loai khdng ké cén tryc Tay : 18
palang dién va tdi May Nhe 20
Trung binh 25
Nang 30
Rét nang 35
- Céc cén tryc: Tay - 16
. Cac co c4u nang vat va can May Nhe 16
Trung binh 18
Nang 20
Rat nang Sl
. Co cdu dé 1&p rap may tryc . - 16
- Palang dién iy - 20
- Tai:
. dé nang vat Tay - 12
May . 20
. dé nang ngudi Tay . 16
May : 25
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Bang 3.5 Xich han chinh xac (GOST 2319-60)

Kich thudec mat xich, Thitrong T Khébi Sai s cho ph‘ép cua
mm lugng xich chinh xac, mm
" i .
Chidu | | Chiéu| Pha | Ding :: A0 | oo | O | Thea
day : réng | hiy |dé thu I ch.leu budc R chl.eu
kg/m _ﬂ?'f rgng dai
5 19 17 0,64 0,32 05 0,15 10,25
6 19 21 1 0,5 0.8 +0,18 0,3 +1.5
7 21 24 15 0,75 1,2 +0.2 +0,21 +0,35 -0,6
8 23 27 2,2 1,1 15 +0,24 +0.4
95 - <7 4 32 3.4 1,585 2 +0,28 10,45
11 31 36 44 2.2 2.7 +0,33 +0,55
13 36 43 6,6 3.3 39 +0.24 +0,39 40,65 +2.,8
16 44 53 10,2 5.1 6 +0 48 +).8 -0.9
18 50 58 12,8 6,4 7.3 +0,54 0,9
20 56 66 16 8 9.2 +0,6 +1 +4.5
-1,5
23 64 76 21 10,5 12 +0,69 115
26 72 84 26,6 13,3 15 1 +0,78 +1.3 A
28 78 91 2 15,6 17.4 +0.84 1 4 s
30 84 98 35,6 17.8 20 +0,9 ¥1.5
32 . 91 104 41 20,5 221 +0,96 1,6 +8
-2.6
a5 98 114 46.4 23,2 27.5 +0,34 +1,05 +1.,75
38 105 | 123 54.8 27,4 32,5 +1,14 +1.9 L
41 114 | 133 | 636 | 31,8 | 38 +1,23 | *2 e
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Bang 3.6 Xich tdm mang tdi (GOST 191-63)

Kich thudc t4m | Kich thudc truc nhd Tdi trong, kG
L
= -]
- E
£ £z E
: m -~ | o 'g G
‘o " 8 E 5 R~
E |'S® o | = £ c .
E S g =] " c -0 .g 'E
= |8 E = |'E = [ 8 £ £
2] o k o ] (4] £
g 125 £ | §| 2 o 3| E5
E o m c o E 0 =] £
L T o > F:" = C | e £ = r o =
£ = © e - o | @ - E m £ o= -~ T E £
Ll g |26l ® | =B § |22 = |0 o : g o
» | = — = = 3 och O o o -&:‘_ 1] = -
— o [ W o[ | 3 |lee| £ | 3 = > -
| S |28\ 2|2|2| 2|88 38 |esf| 2| 5| 25
J| @ |¥%x| 0O|0|0| 6|68 &a|lw x| & o ¥ B
25 18 25 |15 | #1 350 10 *] 2 2500 40 1.4
35 22 25 |16 ' 53 | 520 13 9 4 5000 150 2.7
40 25 30 |20 |62 [ 590 14 11 4 BOOO 200 3.4
50 36 30 |30 ({83 | 78,0 22 17 4 12500 500 7.0
60 45 40 | 38 ({104 57,0 26 22 4 20000 750 10.56
70 50 50 | 47 (120|104 0| 32 26 4 32000 | 1300 17.0
i 80 60 50 | 51 (1341460 | 36 28, 6 50000 | 16800 23,0

- Duong kinh puli va tang duge xdc dinh theo:
D, 2d.(e-1) (3.4)

trong dé: D, - dudng kinh puli va tang, duge do theo day ranh cap, mm
d. - dudng kinh cdp thép (xem bang 3.2), mm
e - hé s phu thudc vao loai may truc va ché dé lam viéc
cua may (bang 3.4).

- Xich han chinh xdc (bang 3.5) va xich tdm bdn lé (bang 3.6)
ciing dugc chon nhu cdp sgi thép - theo tdi trong va theo hé sé du tri
bén: Tai trong phd hoai cia xich duge chon theo bang tuong ung.

Trong cdc mdy truc va trong cdc co cidu ndng vdi din dong tay
hé s6 du tri bén d6i véi xich chinh xdc va khéng chinh xdc trén’céc
puli tron va trén tang tron cdn khéng nhé hon 3; déi véi xich chinh
xdc trén dia xich - khéng nhé hon 4,5, con khi ddn dong mdy tuong
ing thi khéng nho hon 6 va 8
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Hé sb du trir bén cua cdc xich tAm mang tai can khong nho hon
5 ¢ dan dong, va khéng nhoé hon 3 ¢ dan dong tay.

3.4 Puli

Trong cdc thiét bi nadng ngudi ta s dung cac puli cé dinh va ‘puli
déong. Cac puli ¢6 dinh (H.3.1a) thay d6i hudng cida cap kéo, con cdc
puli déong tuy thudc vao so dd mac cdp va ddm bao su loi vé luc
(H.3.1c) khi ndng va ha vat, va nguoc lai la lgi toc (H.3.1e). Cédc hé
puli ¢6 dinh va di dong tao thanh hé paling (H.3.1d).

d)

I

=i

Hinh 3.1 Puli va cdc hé paldang
a) Puli ¢é dinh; b,c) Puli déng
d, e, f, g) Hé palang don; h) Paldng kép
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Trong hé palang dugc dung dé lgi luc, luc kéo ¢ day di ra khi
nang vat:

S= G (3.5)
mnm,
. Gn,
con khi ha vat: S= (3.6)
m
Van téc cudn cdp vao tang:
V.=mV, | (3.7)

Con chiéu dai phan cap cudn:
L=Hm (3.8)

Trong céc cong thic (3.5)+(3.8):
G - trong lugng vt ning va thiét bi mang, N
m - bdi sudt palang
N, - hiéu suat palang
V,- van téc nang hodc ha vat, m/giay

H - do cao nadng vat, m

Trong cédc paldng dung dé bdi tde, luc kéo ciia nhanh (N)

[ g ik (3.9)
e
Vpi' = E (3-10}
m

Sw di chuyén cia phan mang theo chiéu dai L dé néng /4t lén
dj cao:

H=Lm (3.11)
Hiéu suit cia paldng khi cdp di tir puli di dong (H.3.1f)

m

1-N
n, = ———

= (3.12)
m(l -Tlpl')
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Con khi cép di tif puli ¢6 dinh bé sung (H.3.1g)

_ (1-ngn,,

Ny (3.13)

m(l - nm,}

trong d6é n, la hiéu suat cia puli duge xdc dinh bang kinh nghiém

khi tai trong tuong ing va dudc lay bang 0,95 déi vdi 6 truot va 0,98
déi véi 6 lan.

Trong cdc mdy truc ngudi ta su dung paliang kép (H.3.1h) trong
d6 c6 hai dau cdp duogc cip trén tang duoc coi nhu hai palang riéng
biét, méi cdi chiu tdi G, = 0,5G. Béi suat luc paling kép ciing nhu &
paling don bing m va dugc xdc dinh bing sd nhanh cdp tiép nhan
tai, con boi suat van téc m, s¢ nho hon hai lan. Hiév suat clia palang
don dugc tinh theo cong thic (3.11), trong dé thay vi m ngudi ta dat
bdi sudt caa mdt nda palang cé nghia la m, = 0,5m, vi dau tha hai
cia cdp coi nhu duge cap trén puli cdn bing. Cac palang kép cho
phép s dung cap dudng kinh nhod, nén lam giam dudng kinh céc puli
va tang co cdu ning viat mot cach dang ké.

3.5 Tang

Tang dung dé cudén cdp. Khi cuén nhiéu lép cdp bé mat cua tang
1a phdng, khi cuén mét 16p - ¢6 ranh cdp xodn.
S6 ranh cdap lam viéc trén tang dugc tinh theo céng thic
Hm
Z (3.14)
nD,
trong dé: H - d cao nang vat, m
m - bdi suit cua paliang

D, - duong kinh tang dugc xédc dinh1 theo céng thuc (3.4), m.

Chiéu dai tang (mm) vdi cdc ranh xoan:

F

sztherzﬂ }t+£1 =(Z+Z)t+1, (3.15)

t /

trong dé: I, - chiéu rong khe hé theo mép cia tang dé kep cdp bing
tdm cap cdp hoidc bing chét ném (I, = 3t), mm
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Z, - s0 vong cudn bd sung khong lam viéc, dé giam tai trong
cap tai vi tri kep cdp vao tang (Z, = 1,5)

t - budc ranh cdp [t =d, +(2 +3)], min.

Néu trén tang c6 kep hai dau cap (tang kép), thi chiéu dai tang (mm):
y A N (3.16)

trong d6 [, 1a chiéu dai phan giita cia tang, khong cé ranh cdp duoc
1y theo diéu kién dé cho géc nghiéng cdp tir tang khdng vugt qué 6°.
Vi khodng cach giita cdc puli cia khung kéo mée can phai hoi nhé
hon duéng kinh puli ma bing dudng kinh tang, c6 thé chon so b
l; = 0,5D;.

Khi cuén nhiéu 16p thi chiéu dai cdp (mm) cuén trén tang la
L=2Zn(D,n +d,n?) (3.17)

trong dé: Z - s6 vong trong méi 16p; n - sé l6p
D, - duong kinh tang, m; d. - dudng kinh cdp, m.

Chiéu diy cia thanh tang 8(mm) dugc xdc dinh so bd theo cong
thac kinh nghiém:

8=0,02D, +(6+10) (3.18)

con sau d6 ta kiém tra dng suat nén 1én tang (N/cm?):

S.D,

o I =mﬂlﬂl (3.19)

trong d6: S - luc cang cdp, N; D, - dudng kinh tang, cm
8 - chiéu day tang, cm; t - budc cia ranh cudn cdp, cm
[o] - ¢ing suét nén cho phép, N/cm?, dugc lay:
déi v6i gang xdm cul5-32 1a 8000
déi véi thép diac loai 35ar-10000
déi véi thép tAm CT3-11000
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Puong kinh vong ngoai ctia dia xich déi véi xich tdm (mm) duge
xdc dinh theo cong thic:
t
Do =100 se20)
sin —-

Z

trong dé: t - budc xich, mm; Z - sé rang (theo tiéu chuanZ > 8).

D6i v6i xich han chinh xdc dusng kinh vong lan cia dia xich
(mm) duge xdc dinh theo cong thuc:

2 2
t 5
D° = o * o
sin 20 cos al
& )

LY

(3.21)

trong dé: ¢ - budc xich, mm; Z - sé rang cta dia xich (Z 25)-
6 - dudng kinh sgi thép lam xich.

3.6 MOC TREO VAT

Moéc treo vat dung dé treo hang bao kién va cdc thiét bi mang
hang chuyén dung trén day xich hoac cdp. Cdc méc duge lua chon
theo tiéu chuan, con tinh todn dugc thuc hién dé kiém tra cdc kich
thudc clia cudng méc va ung suit & céc thiét dién nguy hiém.

Pudng kinh trong cia cudng moéc (cm):

G
d.=2
. TE[U];‘.

(3.22)

trong d6: G - tai trong tinh todn, tdc dung lén méc, N.
[o], - Ung suat cho phép khi kéo béng 4000+5000N/cm”®.

Phuong trinh tinh bén cta chan ren dai 6c¢ chiu ddp cua méc:

2 2
G =Mlp]i (3.23)
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Phuong trinh trén cho phép xdc dinh s6 vong ren trong dai oc i
va do cao cua dai doc h:
4G

i (3.24)
n(d® - d?)[p]

h =it (3.25)
trong do: G - tai trong tinh todn tdc dung lén méc, N

d - dudng kinh ngoai cia ren, cm
d, - dudng kinh trong cua ren, cni; t - budec ren, cm
(p] 4p luc riéng cho phép trong ren, bing 1500+2500N/cm?

3.7 GO CAU DUNG VA PHANH

Co ciu dirng va phanh dugc st dung dé ngin su tu roi xudng cua
vat, cang nhu dé git vat dé cao cho trudc. Ngudi ta st dung cdc co
cdu dirng banh céc va co cdu ditng ma sdt va cdc phanh ma sdt (m4,
bang dai, dia).

Modun cua bdnh céc (em) c¢6 tinh dén dp luc riéng theo dudng
dugc x4c dinh theo cong thuc

B By (2N, (3.24)

m=2_.P _ [2M
Z qy \qvZ

trong dé: D - dudng kinh vong lan caa banh céc, cm
Z - s0 rang cia banh céc duge lay tir 6+30 va hon
P - lyc vong tdc dung lén ring cia banh céc, N

g - Ung suit dap cho phép theo dudng trén canh tiép xic cia
banh céc va con céc, Niem

v - hé sb béng ty sb cha chiéu réng banh céc (b) véi modun (m)
va phu thudc vao vit liéu ché tao banh céc (bang 3.7)

M, - momen xoén trén truc banh céc.
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Bang 3.7 Gid tri q.lo]l, va y

Tén céc gia V&t liéu cia banh coc - -
tri Gang «1112-8 hodc «n15-32 Thép 35.u & 45.m [ Thép CT3 | Thép 45

Q,. Wcm 1500 3000 3500 4000
15-60 15-4.0 10 - 20 10-20

s, Mcm? 3000 8000 10000 12000

Modun cua banh céc khi tinh rang chiu udén duge xdc dinh theo
cong thuc:

Khi an khdép ngoai

Mx
m=1,753———— (3.25)
Vvz[ol,

Khi an khdp trong

m=1,1 —E‘“—— (3.26)

trong dé: [U!H- ing suat cho phép khi uén (bang 3.7), N/em?®, cdc gia

tri con lai - theo cong thic (3.24).

3.8 PHANH TRONG MAY TRUC

Phanh trong mdy truc duge su dung gom phanh ma, phanh dai,
phanh dia, véi luc déng bang trong vat hoac 16 xo, v6i su md cac chi
tiét phanh bing nam cham dién ti bang thiy luc va khi. Nguoi ta
thuong bé tri phanh trén truc nhanh cia tram dan dong, vi tai day
¢6 momen xoén nho nhat.

Phanh cia cdc co cdu nidng duge tinh theo momen xodn (N.m)

M,=BM, (3.27)

trong dé: M, - momen xo0dn trén truc dong co, xuat hién dudi tac
dung cua vat, N.m ‘

B - hé s6 du tri duge 1dy phu thudc vao ché dd lam viéc

cua mdy truc:
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d5i v6i ché do nhe B = 1,5
déi véi ché dd trung binh B = 1,75
ddi vdi ché& dj ndng B = 2

Hinh 3.2 So dé cdc phanh md
a) Mét md vdi viéc déng phanh bdng tay
b) Hai md vdi viée dong phanh bdng déi trong
¢) Hai md vdi viéc déng phanh bdng lo xo

Luc ép 1én mad phanh N(N) va luc K(N) lén can phanh (H.3.2)
dugc xdc dinh theo cong thic

2N
g
Nm ot (3.28)
M5 (3.29)
* Difl ‘

trong dé: M, - momen phanh dugc xdc dinh theo (3.27), N.m

D - duong kinh banh phanh, m

f - hé s6 ma sédt, phu thudc vao vat liéu ma phanh (duge 13y
theo bang 3.8)

a - khodang cdch cia tdm m4 phanh dén gdi tua ban lé& cua
can, m

[ - khodng cdch cua diém dat luc K dén géi tua bdn |é cua
can, m

https://tieulun.hopto.org



GAC MAY TRLC 7 |

Dai véi phanh hai ma véi luc déng phanh dung déi trong (H.3.2)
thi luc ép cua md phanh (N)

s (3.30)
D.f '
luc 1én dinh can mang m4a phanh (N)
M, .
_M,Q _Na (3.31)
Dfl, |
luc ¢ thanh kéo AB (N)
K, = K.h - Nal, (3.32)
ly Ll

trong lugng cua doi trong déng phanh (khéng ké dén trong luong cua
16i nam cham dién tu

K, - K.l _Nall, (3.33)
iﬁ.qp l .33..1’611#
trong dé: n- hiéu sudt cua khép ¢ cdc thanh truyén
(n, =0,9+0,95)
Luc kéo nam cham dién tif cia phanh {N)
P, = k,, Xels * Carls (3.34)
s

G4 - trong lugng cia 16i nam cham dién ti, N

ks - hé sé thdng qudn tinh cua déi trong (b, = 1,5+2)
Cho rang su dich chuyén cta 16i nam cham dién tir khi md phanh:

h =2k, L] (3.35)
trong do: € - khe hd huéng kinh giira bé mat lam viéc cia ma phanh
va banh phanh ¢ trang thai md phanh, khe hé nay can
nho hon gia tri duge trinh bay trong bang 3.9.
k,- hé s6 tinh dén sy tang hanh trinh cua 16i nam cham

dién tir do cdc khe hd trong cdc khép cia can (k, =1,1).
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Bdng 3.8 He s6 ma sdt va dp luc riéng cho phép cia edac md phanh

Hé s6 ma sat )
= Ap lyc rieng cho
Tén goi cac bé mat lam viéc Khi bé Khicodau phép ddi vdi céc
mit khé n‘hﬂt‘tir!h phanh, Nicn?
cdrgi vao i
- Thép vdi gang 0,15-0,2 0,1-0,12 120-200 | 100-150
- Gang vdi gang 0,16-0,2 0,1-012 120-200 | 100-150
- Bdng amiang loai A vdi gang va thép |0,35-042| 0,28-0,38 50-80 20-30
- Bang amiang loai B véi gang va thep |0,35-0,45| 0,3-0,4 50-80 20-30
- TAm ép vdi gang va thép 0,5-0,6 - 50-80 _3_!}_-5(]

Bang 3.9 Khe hd huong kinh nhé nhdt gita md phanh
va banh phanh khi mo

Puc kinh.banh

USng KO aan 100 200 300 400 500 600
phanh D, mm
Yt Biscing e 0.6 0.8 1,0 1,25 15 1,5
dugc thiet Idp &, mm T

Dién tich bé mat lam viéc (cm?) cia ma ma sat:
f = Dob (3.36)
360 .

trong d6: D - duong kinh banh phanh, em

b - chiéu rong m4 phanh (bang 3.10), cm

o - goc 6m ctia ma phanh vdi banh phanh (o =60+ 90,

thudng thi o = 70°).

Bang 3.10 Puong kinh va chiéu réng cia bdanh phanh ma sdt

Momen phanh, N.cm

Pudng kinh dinh muc
cua banh phanh, mm

Chiéu réng
cua ma phanh, mm

2000
15000
5C000

110000
200000

100
200
300
400
500

60 - 70
80 - 90
120 - 140
160 - 180
200 - 225
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Ap luc riéng (N/em®) trén bé métl méa phanh:
N
p:FE[p] (3.37)

trong dé [pl 1a d4p luc riéng trén bé mat cua cdc chi tiét phanh (xem
bang 3.8), Nicm? .

Dé phong ngita chdy phanh, can phai dé sao cho cong suat riéng
pv< 500 (tinh bing Niem?.migidy) - d6i véi cdc loai phanh dirng va
pv < 250 - dbi véi cac loai phanh tha.

- Phanh mé vdi luc déong phanh bang 16 xo (H.3.2¢) sé dam bao
luc (N) ¢ cde dau can phanh 1 va 9 la:

M ,a
K = P-:'fdug &

plee = fﬂiq( (3.38)

trong dé: Py, - 4p luc cua 16 xo chinh 4 khi dong phanh, N
P

i - 1Uc nén cua 16 xo phu 3, N
N, - hiéu sudt cia hé thong can phanh (khi ¢é bdi tron
trong cdc khép n,.=0,95, khong béi tron n,.=0,9)

Mg, f, D, a, | - theo cong thuc (3.29)

Khi mé phanh nam cham dién tu 8 sé nén bé sung 16 xo chinh
bang truc 7 vé hop 6 di mot khoang:

A=2¢- I— (3.39)

a
trong d6 ¢ la hanh trinh di ra cua ma phanh khoi banh phanh (xem
bang 3.9), mm
Luc nén 1o xo duge diéu chinh bang dai 6c 5, con hanh trinh di
ra cia ma khoi banh bing dai 6c 2 va bang vit diéu chinh 11 trén
goi ti 10.

3.9 DAN DONG TRONG CAC MAY TRUC DUNG TAY VA MAY

- Ddn déng tay, dung tay quay hoac xich kéo ¢6 dac diém van téc
di chuyén thap va trong luong nang khong ldn, ty sé truyén duogc xac
dinh theo céng thuec:
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[= M“-: SD, (3.40)
M,n 2P,-l-n
S D,

M, = 2g; M,=Pl; P,=P,-n-¢

M, - momen cua co cdu niang vat, N.m

M, - momen trén tay quay, N.m

S - tai trong trén day cap hodc xich, N

D, - dudng kinh cua tang nang vat hoac cua dia xich, m

P, - lyc trén tay quay (dia xich) clia ngudi céng nhan, N

[ - cdnh tay don cua tay quay dan déng hoac ban kinh cua dia
xich kéo, m (dé tién lgi chiéu dai cdnh tay don thudng lay
300+400mm déi véi mét cong nhan va 450+500mm khi su
dung hai céng nhéan).

n - sd cdng nhan cung dong thoi lam viéc;

¢ - hé s6 khéng dong b khi dat luc tdc dong (déi véi hai ngudi

p=0,8; déi véi bon nguai ¢=0,7).
Trong co cdu. di chuyén véi didn dong tay, dé tinh todn ty sé

truyén chung thay vi momen do vat ndng, ngusi ta dat momen trén
truc banh xe di chuyén (N.m)

D
M, = S—fz b (3.41)

trong d6: S, - luc can thiét dé di chuyén xe, N
D, - dudng kinh banh xe di chuyén, m

- Ddn déng mdy duge thuc hién vdi viéc su dung dong co dién,
dong co dét trong, cdc thiét bi thiy luc, khi nén. O thoi ky chuyén
dong binh 6n céng suat cia co ciu nang, (kW)

SO, (3.42)

1000 - n

G - trong lugng niang dinh muc, N
"G, - trong lugng thiét bi mang, N
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' - van toc nadng vat, mlgidy
n - hiéu suat toan bd co cau duge xac dinh bang tich cua cac
hiéu suat tung boé phdn riéng biét cia né (bang 3.12).

Tai trong dong khi khdi dong dé truyén gia téc cho chuyén dong
tinh tién va cdc khoi luong quay. Tai trong nay duoc tinh theo cong
thitc riéng [tai liéu 3] hodc tinh bing hé s dong luc hoc ky = 1,3.
Pong co dién khi khdi dong cho phép qua tai tuc thoi, duge tinh
bing hé sb k, (d6i v6i cdc can truc k, =1,7). V6i viéc tinh dén tai
trong dong va su qua tdi cho phép thi cong suat (kW) cua dong co, co
cau nang la:

kAG+G v
=4 8 (3.43)
k,.1000.n
Bang 3.11 Gid tri tinh todn cuc dai ciia lic trén
canh tay dan dong va dia xich kéo
Luc kéo P'p
Déc diém céng vigc Trén tay Trén Trén ban dap | Trén tay don
din déng | xich kéo | diéu khién diéu khién
- Kéo dai vdi cac khoang 120 200 250 180
nghi
- Ngat doan, vdi thdi gian 250 400 350 200
khong Ign hon 5 phut !
Bang 3.12 Gid tri hiéu sudt truyén déng va puli
. Hi€u suat truyén déng khi & la
Tén goi cua truyén dgn
i e Lan Trugt
- Truyén dgng banh réng vdi cac banh rang 0,95 0,92
dugc gia cdng (hd)
- Cling nhu trén, trong bé dau 0,97 0,94
- Truyén déng xich hd 0,95 0,93
- Tang dé cudn cap 0,97 0.95
- Cum paldng cap:
. khi bdi suat a2 0,97 0,95
L 0,91 0.86
L 0.87 0,78
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3.10 KiCH

Kich (vit, thanh ring, thuy luc) dam bdo ndng vat lén dj cao
khoéng 16n va lgi luc 16n. Kich vit (H.3.3a) khi luc trén tay quay P,
khong 16n nang tai trong lén G nhd géc nang vit a nho va gd tri
bén kinh N,, nhé cla vit so vé6i chiéu dai canh tay don /.

Momen (N.m) can thiét dé quay vit:

M=M,+M, (3.44)

trong dé: M, - momen thang trong lugng vat va ma sat trong rang N.m

M, - momen do ma sat trén mat tua cua dau vit, N.n.

M=P. (3.45)
M, =Gtg(a+p)N,, (3.46)
M,=Gf.r, (3.47)
Pp.!:G[rmtg(r:Hpﬁ rﬂf] (3.48)

trong do: P, - luc dat trén tay quay, N; G - trong luong vat nang, N
[ - chiéu dai tay don canh tay dan ddng, m
e, - bdn kinh trung binh cua rang vit, m
f - hé s6 ma sat clia bé mat tua da duge bdi tron(f =0,14 -0,18)

a - gbc nang vit, la=4°+5°); p - géc ma sat, (p=8-10°).

Tai trong nang (V) cua kich thanh rang:

o _ Boliig M

(3.49)

r

trong d6: P, - luc dat trén canh tay, N
[ - chiéu dai cdnh tay don dan dong, m
r - ban kinh dudng tron ngoai cua banh rang, m

i1y - tOng ty sd truyén cla truyén dong banh rang]

n - hiéu sudt truyén dong cua cd cdu kich (n=0,6{+0,85
tay thudc vao dé phitc tap cia truyén dong trung gian,
c6 nghia la khi truyén déng banh rang hai cdp rgudi ta
ldy n=0,65, khi mét cap - 0,75, con khi qua; banh
rang gidn tiép qua tay quay - 0,85).
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cp lPP
—--

a) g

Hinh 3.3 Cdc so do kich: a) Vit; b) Thiy luc

Tai trong nang (N) cua Kich thdy luc (H.3.3b) duge xdc dinh theo
cong thuec:

5 |
G-= P*’Dﬂﬂ (3.50)
d“l
trong dé: P, - luc dat trin tay quay, N
D - dugng kinh piston cua kich, m
d - dudng kinh piston cua bom, m
L - chiéu dai cdnh tay don cia can tay quay, m
[ - chiéu dai canh tay don nhoé cia can tay quay, m

n - hiéu suat dé kin khit va su truyén déng cua kich

(n=0,75+0,8)

3.11 CAC MAY TRYC VA XE DI CHUYEN MAY TRYC

Cac mdy truc va xe di chuyén mady truc khi chuyén déng 6n dinh
dugc tinh véi luc can chinh va luc cdan bé sung khi di chuyén

Luc cdn di chuyén chinh:

M'B (3.51)
/]

W=(G+G,)
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trong do: G - trong lugng vat nang, N

G, - trong lugng ban than cia may truc, N

d, - duong kinh 6 truc cia banh xe di chuyén, m

D, - dudng kinh cla banh xe di chuyén (theo bang 3.14)

f - hé s0 ma sdt trong cdc 6 truc banh xe (f =0,015+0,03)
k - hé s6 ma sat lan trén ray (bang 3.14), m

B - hé s6 tinh dén luc can do ma sat cia go banh xe vdi ray
(khi dung & truot B=1,25+1,4, khi dung 6 lan B=2,5+3,0)

Bang 3.13 Cdc banh xe ciia mady truc KU

Loai
banh KU 200 KU 300 KU 400 KU 500 KU 600 KU 700
xe
D,.mm 200 300 400 500 600 700
Che (15| 25|40 |15 |25/ 40 |15(25| 40 |15 25140 | 15|25 |40 (15|25 40
a9
lam
vikc
CD/%
Van
t0c
1n, Tai trong cho phép, kN
mi phtit
20 [31,1]27.0{22.9/101 |88 ?a,alwa 159|135 | 306 | 266 | 226 | 452 1393 | 334475413 | 351
30 |26,4|236|19,5| 98 {85|72,2|177|157| 131 |280|243|206|410{357 {303 |452|380|314
50 |22,4|19,5{16,6| 91 (79| 67 |156|136| 114 [240|209|178{348|303|258 |362|315|268
100 |18.4|16,0|113.6|74,8|65(55,21128{111 94.5|194 169]1441280|244 |207|293|255|216
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Bang 3.14 Hé s6 ma sdt ldan k, cm
Loai ray Pudng Iﬂ;; banh xe di chuy&n _
o ?ﬂlj 300 400 200 Tﬁﬂﬂ 700 800 900 10C0
DOi v6i banh xe bang thép
Phdng 0,03 0.05 0.06 0.06 0.07
Vai ddu tron 0,04 0,06 0,08 0.1 0,12
D0i vdi banh xe bing gang |
Phéng 0,04 0,06 0,08 0,08 0.09
Vdi déu tron 0,05 0,07 0.09 0,12 0,14
Luc can bd sung do gi6é va dé nghiéng (N):
Wy, =(F, +F)p+(G+G,i (3.52)

trong dé: F, - dién tich chju gié cia may truc (xe), m®

F, - dién tich chiu gi6 cia vat, m”: dugc xac dinh theo vanh

bao kin thuc t& hodc chon so bd tuy thude vao tdi trong
niang cua may truc (bang 3.16)

p - ap luc riéng cia gié, N/m® (p = 150N/m?)

-i - d6 nghiéng dudng chay bing tang cia géc nghiéng

G va G, - theo cong thic (3.80).

Bang 3.15 Gid tri du tinh ciua dién tich chiu gié cia

vat tuy thudc vao trong lugng cia no

Trong lugng vit, Dién tich chju gié Trong lugng vat, Dién tich chju gio
kN cua vat, n’ kN cua vat, n’
10 2,0 100 12,0
20 3,5 200 20,0
30 5,0 300 25,0
50 8,0 500 30,0
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Céng sudt (kW) clia dong co mdy truc va cia xe con lam viéc
trong nha kin:

Wi iy et ey b (3.53)
1000n D, ' 1000n
trong d6: v - van téc di chuyén, m/gidy
N - hiéu suit cia co cdu dan déng (n=0,8 +0,85)
Momen tinh cia lue cdn co cdu di chuyén (N.m):
M, =9550Y (3.54)

n
trong d6: N - cong sudt, kW; n - s6 vong quay trong mét phat, phit™
9550 - hé s6 nhan duge khi chia 30000 cho I, vi

Mr.o _n
i w0 NG e L
1000’ " ©T 30
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B. BAI TAP VA VI DU

Bai tdp 3.1 Khi lam dinh muc cdc cong doan chu ky lam viéc cua
mdy c6 tai trong nédng la 2T, nguoi ta lap duge thoi gian trung binh
cla cong doan gom: cong doan treo budc vat ¢, =14gidy; nang vat

to =8gidy; di chuyén t, =10gidy va quay mady trd lai vi tri ban dau
ts =12gidy. Hay tinh nang suit ly thuyét cGa mdy, néu khdi lugng
dong thoi cha vat ndng ¢=15T.

Bai gidi: Theo cdng thic (3.1) khi %, =1 thi ning suat (T/gio):

3600
Qr=qn= i
tc.i': .
tep =t +ilp+ilg+ty +is+1;=14+8+16+14 +10+12=74 gidy
Qr =—36231'5 =73 Tlgio

Bai tap 3.2 Theo diéu kién cua bai 3.1 hay tinh nang sudt hiéu qua
cia mAy truc, néu khi khéi lugng déng thoi cia vat nang 950kg, hé
sd st dung cia né theo thai gian tinh trung binh 1a 0,87.

Vi du 3.1 Hay tinh ning sudt cua mdy nang nén
-

Cac phuong an 1 2 3 B 4 5 6 7 8
tey. gidy 62 54 35 B1 49 58 66 79
qT 0,73 | 0,86 1,05 | 092
Kn 0,94 079 | 082 | 088

Bai tAp 3.3 Cin truc - mbt dam trang b1 paldng c6 tdi trong nédng
10kN c¢6 hé sé si dung theo ngay 0,35. Khi di chuyén cdc hang bao
kién trong lugng 8000N thoi gian cac cong doan gom: bude treo vat
t, =28gidy; ndng vat t, =25gidy; di chuyén (3 =19gidy; ha vat
t, =18gidy; thdo vit t; =17gidy; quay can truc vé vi tri ban dau
ts =17gidy; dung d€ chd di chuyén ¢, =35gidy. Hay tinh nang suit -

theo gi¢r (T/gid) cia cAn truc mét ddm va xic dinh ché d6 lam viéc
cua cdc cd ciu.

https://tieulun.hopto.org



82 CHUONG 3

Bai tap 3.3a Pé treo vat lén méc cia thiét bi ndng ngudi ta dung
cdc loai ddy chdo gai. Hay tinh dudng kinh diy, hay chon diy va
tinh dudng kinh puli, néu trong lugng clia vat bang 2750N va céng
tdc xép dd dugc ti€én hanh trong diéu kién 44 4m cao.

Bai giai: Theo cdng thice (3.2) va (3.3) cdc dudng kinh (mm) cua day,

puli va tang.
’48
d .= |——, D, =(6+10)d
(o dﬁ]p t ( * )r:

S = 2750N - theo diéu kién ddu bai
[G]p = 4, 5N/mm?® - d6i véi loai ddy budc va mdi trudng 4m theo

g = [42750 o0 9mm
3,14.4,5

Theo GOST 483-55, ta 14y kich thuéc 16n gin nhat d, = 28 7mm.
D, = (6+10)28,7=172+287mm

cong thuac (3.2)

Bai tap 3.4 Hay tinh dudng kinh cua diy nédng tir sgi hiu co cho
céng viéc tai noi khé rdo, néu trong lugng ndng 2240N.

Vi du 3.2 Hay tinh dudng kinh didy lam tir sgi hitu co va cic kich
thuéc giéi han cia puli cho cdp néu

Céc phudng én 1 2 3 4 5 6 7 8
S, N 1870 | 1260 | 2420 | 2680 | 3150 | 1510 | 3090 | 2840
DAy, loai * 1) 1) 2) 2) 1)
Y nghia ** 1) 2) 1) 2) 2)

* 1) ddy day; 2) nhya; *"1) mang t3i; 2) chdng buéc.

Bai t4dp 3.5 Bing mot mday nang dugc trang bi dién co va co ciu mot
cdp, ngudi ta ndng vat mai gay tai trong lén cdp 12,7 kN. Héy chon
cdp thép va tinh dudng kinh tang va puli cho né, néu ché& 16 lam
viéc cla cd cdu ndng la trung binh.
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Bai giai: Luc dut tinh toan (N) cua cdp duge xac dinh tu biéu thuic
P2>2kS, con dudng kinh cdc tang va cdc puli (snum) theo céng thirc
(3.4) D, 2d.(e-1).

S = 12700N = 1270kG - theo diéu kién dau bai.
k = 5,5 hé s6 du trid bén ddi vdi cdp nang vat lam viéc ¢ ché do
trung binh cua co cdu (bang 3.3);

]

e = 25 - hé s6 phu thudc vao loai may niang va ché dé lam viéc-
cua no (theo bang 3.4)

P>5,5.1270 = 6985kG
Theo bang (3.2) ta tim duoc rang khi do bén sgi 160kG/mm* va

luc dut P = 7845kG thi dudng kinh cap d, = 13,0mn., con dudng kinh
nhoé nhat cua tang va puli D, = 13,0(25 - 1) = 13,0x24 = 312mum.

Bai tap 3.6 Hay tinh tdi trong tinh todn lén nhat lén cdp c6 dudong
kinh 9,7mm, néu giéi han bén cla soi cap bing 180kG/mm?, con hé
s6 du trd bén - 3,5.

Vi du 3.3 Hay tinh tdi trong tinh toan 16n nhat 1én cdp, néu

Cdac phuong an 1 2 3 4 5 6 7 8

d., mm 14,5 160 | 58 | 175 8.1 21,0 [ 225 | 9.7

og cUa cdc sdi, Nmn? 1800 | 2000 | 400 | 1700 | 1600

k 4.0 9.0 60| 55 -

Bai tap 3.7 Palang nang tay dugc
dung dé nang vat cé trong lugng dén
10.000N. Hay chon xich han chinh
xdc tiéu chudn, néu so dé6 mic xich
tuong Ung véi so d6 Hinh 3.4.

Bai giai: Luc ddt tinh todn cua xich
P > ks. S = 500N - theo diéu kién
cua bai tdp va do cé 1 dia xich dong
(vt treo trén hai nhanh); & = 45 -
déi véi xich chinh xdc d trong dia
xich khi dan dong tay:

Hinh 3.4
So dé paldang tay cho bai 3.7
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P >4,5x5000 = 22500N = 2,257

Theo bang 3.5 ta lay xich chinh x&ac véi tai trong pha hay 8,47,
¢6 chiéu day cia mat 9,5mm, chiéu rong 32mm va bude méit xich 27mm.

Bai tap 3.8 Hay chon xich han chinh xdc cho palang tay, néu dung
dé ndng vat dén 20000N khi c6 mét dia xich di déng trong khung
treo moc.

Bai tidp 3.9 Hay chon xich tdm ban 1é nang vat cho c4n truc mot
dam dan dong tay, khi c6 mot dia xich trong khung treo méc va tai
trong ndng dén 50000N.

Bai giai: Khi c6 mgt dia xich dong thi vat sé duoc phan bo trén hai
day va tai trong trén xich bang 25000N, con hé s6 du trir bén - 4,5

T4ai trong phd hay P >4,5x25000=112500N =11250kG. Theo
bdng 3.6 ta 1dy P = 12500kG d6i vdi loai nay xich tdm cé chiéu day
Bm.:n, chiéu rong 30mm, chiéu dai 83mm khi khodang cdch gita céc
tdm trong la 36mm va buée dinh mdac 50mm.

Bai tap 3.10 Theo diéu kién bai tdp 3.9 hay chon xich tdm ban 1é
cho can truc mét dam véi dan dong mdy.

Vi du 3.4 Hay chon xich dé ndng vat, néu tai trong trén xich S.

Céc phuong an 1 2 3 4 5 6 7 8
S, kN 30 40 35 16 20 45 50 10
D&n déng/xich* MTw | TMa | MC, | MT, | MIC,

Dan dong: Tay (T); May (M); Xich: han chinh xac (C,); Tam (T)

Bai tdp 3.11 Hay xdc dinh hiéu suat cua palang dugc thuyc hién theo
s¢ dd Hinh 3.7f, néu puli dung c4c & lin.

Bai gidi: Theo so d6 ta thay cdp di ra khéi puli dong vi thé dé xdc
dinh hiéu suit paliang ta su dung céong thdce (3.12)

m

= -1y
g m(l-mn)

m = 4 - bdi sudt ndng cla palng dugc xdc dinh theo s6 nhédnh
cap, trén do6 co treo vat nang.
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n, =098 - gid tri so bo cla hieu suat puli dang 0 lan.

(1-0,98")
= —=10(,97
"= 4(1-0,98)

Bai tdap 3.12 Theo diéu kién bai 3.11. Hay tinh hiéu suat paling néu
puli dung 6 truot.

Bai tap 3.13 Hay xdc dinh hiéu suat palang dugc thuc hién theo so
dd hinh 3.1g néu puli dung 6 truot.

Bai gidi: Theo so d6 thdy rdng cdp di ra tu puli ¢ dinh bd sung, vi
thé hiéu sudt cua palang dugc tinh theo cong thie (3.12) can dugc
nhan thém véi hiéu sudt cuia puli bo sung n,. Vi hiéu sudt cua puli
duoce xdc dinh bang kinh nghiém khi tdi trong tang hai lan, cé nghia
la khi luc cua dap lue dinh muc lén truc puli P = 2Q (H.3.1a), con luc
tdc dung l1én truc clia puli ¢6 dinh bo sung, p, =2S, trong dé luc
cang di ra cua cdp S=G/m, nén ta c6 thé lay n® =n. Trong trudng
hop nay, hiéu suat palang dugc xdc dinh theo cong thue (3.13):

1-n"n,
n, = pl"Mp

m(1-n,)

m = 4 - bdi sudt palang

n=0,95 - gia tri so bd cuia hiéu suat puli dung 6 trugt:

_(1-0,95%)0,95 (1-0,8145)0,95

- - = 0,881
N 4(1-0,95) 4(1-0,95)

Bai tip 3.14 Theo diéu kién bai tap 3.13, hay xdc dinh hiéu suat
truyén dong cda palang, néu puli dung 6 lan.

Vi du 8.5 Hay xac dinh hiéu suit cia paling don dung lgi luc néu:

Cac pi'l_uung an 1 2 3 1 5 6 7 8
Npt | 0,93 0.96 0,92 0,97 0,91 0,94 0,95 0,98
m 8 2 6 1 7
Nhanh cap ra* 1) 2) 1) 2)

*1) W puli di déng: 2) tit puli ¢ dinh bd sung.
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Bai tap 3.15 Ngudi ta dung palang don (H.3.1d) nang vat trong
lugng G, =1,97kN lén d6 cao H =8,4m, véi van toc V, =0,06m/gidy.
Hay tinh luc cang cia nhdanh cdp di ra khi nang vat S; va khi ha
vat S,, vén téc cudn cdp trén tang Vy va chiéu dai doan cép cuén L,
néu trong lugng khung treo véi méec G, =90N , con hiéu sudt cua puli

N, =0,96.

Bai giai: Theo cong thic (3.5), (3.6), (3.7), (3.8) va (3.13).

G 1-=-n")
Si=—2; 8,=22; Vg=mV,; L=Hm; n,=-—2 10
mn, m m(l - T‘Iplf)

G =197 + 0,09 = 2,06kN
m = 4 - bdi sudt paling ndng vat (xem Hinh 3.1d)

V. =0,06m/gidy; H=8,4m; m, =0,96 - theo diéu kién dau bai
3 _(1-0,94%)0,96
# 4(1-0,96)
L=84x4=366m; V. =4x006=0,24 m/gidy

_2,06x0,904 206
4 4x0,904

=0,904

S, =0,57 kN

=0,466 kN; S,

Bai tap 3.16 Nguoi ta dung mot palang lgi téc (H.3.12) dé nang vat
c6 trong luong G = 4700N (cung vdi trong lugng cua thiét bi mang).
Hay tinh luc kéo trong nhdnh déng cua cdp S, van téc nidng vat V,
va dd cao nang H, néu cum puli dong duge dich chuyén di mét khoang
L = 0,8m vdi van téc V,; =0,025migicy , codn hiéu suat cua puli

N, =0,84.

Bai gidi: Theo céng thuace (3.9), (3.10), (3.11)
S=@; Vo=Vum; H=Lm
Mp
Tit so d6 thdy rang, béi suat paling m =4, con dé tién lgi cho
viéc nang vat, palang dugc trang bi thém hai puli ¢ dinh bd sung,
ma theo cong thic (3.13) thi hiéu suit cua palang khi dé sé duge viét. lai:
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_ {l-ﬂﬁ':)ﬂp;-ﬂp;
m(l-'l]p;_)

Mp

Thay cac gia tri da dua ra ¢ dau bai ta nhan dudc:
H=08x4=32m: v,=0,025x4=0,1 m/giay

 (1-0,84%)0,847

- ~ 0,554

=T 40 -0.84)

§=2100x4 _3395%108N
0.554

Bai tap 3.17 Theo diéu kién bai tdp 3.16 hay tinh luc kéo trong
nhanh cap ¢é dinh cia paldng, vdn tdc va dé cao nadng vat, néu cum
puli déng dich chuyén di mét khodng L = 0,65m véi van téc v, =
0,18m/phut, con hiéu sudt cda puli khi nang vat trong luong 5,39kN
bang 0,92 a
Bai tap 3.18 Hay xdc dinh hiéu suit cia palang kép (H.3.1a), ¢6 boi
sudt ning vat (s6 day kéo vat ¢ palang kép) m = 4 va boi suat van
tdc (boi suat cia palang kép) m; = 0,5m, néu cac puli dugec dung &
lan.

Bai giai: Theo cong thic (3.12), thay bdi suat lgi téc (boi suadt cia
palang kép) m, = 2 ta nhan dugc

o 1-mp 1-0,98
my(1-n,) 21-0,98)

n, =0,99

nhu vay c6 nghia la d6i véi méi puli dong, khi cuén nhanh cdp di ra
1én tang thi puli d6é sé tu doéng lén theo nhinh cdp ¢6 dinh "di vao",
su tiéu ton do ma sat trong puli sé gidm khodng hai lan do giam hai
1an luc tdc dung lén truc cha puli dong so véi puli ¢d dinh.

Bai tap 3.19 Ngudi ta ndng vat bing toi tay 1én do cao 18m, cdp
thép cua toi c¢6 dudng kinh 1a 9,7mm. Hay tinh dudng kinh tang cua
tdi va sd ranh cdp lam viéc trén tang, néu s dé mic cdp tuong ung
trén Hinh 3.1a.
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Bai giai: Theo cong thiic (3.14) va (3.4)
7z Hm
nD

t
H=18m; m 31; d¢ = 9,7mm - theo diéu kién bai tap
e = 12 - theo bang (3.4)

Thay cdc gid tri vao céng thic, ta nhan dugc

. D, 2d.(e-1)

18x10°
3.14x106,7

Liy dudng kinh tang D, = 120mm, ta nhan duge s6 ranh cdp lam
viéc

D, =9,7(12-1)=106,7 mnu Z = =537

3
P 2R e o g
314x120

Bai tap 3.20 Ngudi ta ning vit bdng tdi din dong mdy lén do cao
7,9m. Hay tinh dudng kinh tang néu dudng kinh cdp dy = 14,5mm.
So d6 m&c cdp tuong Ung trén hinh 3.1g.

Vi du 3.6 Hay tinh duéng kinh tang clia mdy ndng va s6 ranh cap
lam viéc trén tang, néu

Cac phuong an 1 2 3 4 5 6 A 8
d., mm 13,0 17,5 8,1 19,5 6.5 11,0 16,0 14,5
e 18 25 16 30 35
H,m 243 17,9 3,45 9,22
m 1 2 4 5

Bai tap 3.21 Ngudi ta nang vat lén dé cao 6m bing mot xe cdn truc
tuong ung vdi so dd méc cdp trén Hinh 3.1h (palang kép). Hay tinh
chiéu dai tang véi cdc ranh cho cdp c¢é duding kinh 13mm, néu chiéu
dai trung binh clia doan tang c6 ranh I, =0,56D,, con ché do lam viéc

cua mdy nang dan dong dién la nang.
Bai giai: Theo cong thuc (3.16), (3.15) va (3.4)

Hm
L=2l+l,; l=|—+2Z, |t+l,;; D,=d,(l-1
i b=\ T2 el D=
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I

c

t

25 - doi voi ché do lam viéc nang va dan dong may (bang 3.4)

13 + 2 = 16mm; Z,=15; [ =3t=3x15=45mm - tuong ang
véi cac gia tri duge ky hiéu trong cong thac (3.15)
m =2; H=6m; d, =130mm - theo diéu kién bai tap

Thay cac gia tri vao cong thic, ta nhan duoc:
D, =13,0x(25-1)=312mm . Ta lay D, = 320mm

Fi 6x10° x 2
1 314x%320

+1,5 15+45=247 mm

L=2x247+0,5x320=654 mm

Bai tap 3.22 Hay tinh chiéu dai tang vdi ranh xodn cho cap c¢6
duong kinh 11,0mm, néu ché do lam viéc trung binh, dé cao nang
I6n nhét bing 8m, s dd méc cdp tuong ing véi Hinh 3.1d.

Bai tap 3.23 Pé di chuyén cdc toa xe va cdc ban dé khi cho cac may
vao dd hang va mdy xdi lam viéc, nguoi ta da st dung mot toi cod
tang tron dudng kinh 300mm dé cudn nhieu lép cdp ¢6 dudng kinh
cap la 14,5mm. Hay tinh chiéu dai cdp, néu trén tang cudn ba lép va
s6 ranh cdp moi lép la 35.

Bai gidi: Ta xdc dinh chiéu dai cdp theo cdng thie (3.17):
L=Zn(D, n+d.n®)
Z = 35; D, =0,3m; n =3; d, =0,0145 - theo diéu kién bai t4p.
L =35%3,14(0,3x3+0,0145x3%) =113m
Bai tap 3.24 Hay tinh duong kinh tang va chiéu dai cdp khi cuén

bon 16p, néu dudng kinh cdp la 9,7mm, chiéu dai tang 300mm, con
hé sd e = 20.

Bai tap 3.25 Mot tang cua co cidu nang duge lam tu gang xdm loai
(115-32 ¢6 duong kinh 320mm va budc ranh cap xoan 15mm dé dat
cdp dudng kinh 13mm. Hay tinh chiéu day cua vo tang va hay tinh
ing sudt nén lén vo tang khi nang vat trong luong 16n nhat vdéi hé
s6 dy trit bén 5,5.
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(Nlem?)

LLLH R

Bai gidi: Chiéu day vo tang d(mm) va Ung suat nén o
dugc tinh theo cong thuc (3.18) va (3.19)

S.D P

max Z__I_EIU]; : ey

(D, -o)s k

[6] = 8000N/cm?® - theo gi4 tri da cho & céng thifc (3.19)
k=55;t=15mm;d. = 11,0mm; D, = 320mm - theo diéu kién
bar tap.
P = 5255 kG - lyc dut cap duge ché tao tir sgi ¢6 do bén gidi han
140kG/mm® (theo bang 3.2)
Thay thé cdc gia tri vao céng thic, ta nhan duogc

S=%=9550 N 6=0,02x320+8=14,4 mm

5=0,02D, + (6+10); o

. 900 x42 = 4630 N/cm*
t(32-1,44)1,5%1,44

gid tri nay nhé hon nhiéu so v6i (ng suat cho phép.

Bai tap 8.26 Hay tinh chiéu ddy vo cua tang nang vat 8mm va Ung

sudt trong vé tang o, . (N/em?) khi nang vat tai trong 16n nhat véi

du tr bén cia cdp 5,0, dudng kinh cdap 9,7mm, néu tang dugc ché
tao tir thép dic 35.1, con hé sé e = 35.

Bai tap 8.27 Hay chon cdp, xdc dinh kich thudc va tan sé quay cua
tang cua cédn truc tdi trong niang 50x10°N khi d6 cao nang H = 16m,
vdn téc nang v, =0,167Tm/gidyvéi ché dé lam viéc nang, néu nang
khung méc treo ¢6 trong luong 500N duge thuc hién bing paliang kép
c6 bdi sudt lgi luc m = 4 (hé so day treo vat trong palang kép); cac
puli ding 6 lan, con tang duge lam tir thép dic loai 35L.

Bai giai: O paliang kép khi bdi suat lgi luc m = 4 thi bsi suat van
toc (1a bdi sudt cuia palang kép) m; =m : 2 = 4 : 2 = 2 va hiéu suat

cua paldng theo cong thuce (3.12):
i 1-n5'  1-0,982
Poom-n,) 21-0,98)

=0,99
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Luc cang cap S(N):

G+G, 50%x10° +500

=12,8x10°N
mn,, 4x0,99

S =

Du tri bén cua cdp & = 6,0 (theo bang 3.3), vi thé luc kéo dut

can thiét cua cap
Sqn =k.S=6,0x12,8x10° =76,8x10” N (7680 kG)

Theo bang 3.2 ta chon cdp thép loai TK bén kép sdu nhdnh véi
19 sgi mo6i nhdnh va cé 16i tong hop két cdu 6x19[1+6+12]+10.c
(GOST 3070-66) véi gisi han bén ctua sgi 160kG/mm* va dudng kinh
d. = 13,0mm.

Puong kinh cia tang co cdu nang theo (3.4) khi hé sé ché dé lam
viec e = 35 sé bang D, 2d,(e~1)=13,0(35-1)=13,0x 34 = 442mm.

Ta lay D, = 450mm = 0,45m.

Cap dugc cudn lén ranh xoan tit hai phia cua tang. S6 ranh lam
viéc 6 moi phia:

7 - Hm, _ 16x2

- = =226
nD, 3,14x0,45

ta ldy Z = 23.
S6 ranh cap du trd Z, = 1,5 tir mo6i phia cua tang. Buéc ranh
t=d, +2=13,0+ 2 =15,0mm.
Chiéu dai tang khi [, = 0,5D, sé bing:
[=20Z +Z, + 3) + 1, =2x15(23 + 1,6 + 3) + 225 = 1050mm
Chiéu day cua vo tang 8=0,02D, +(6+10)=0,02x450+8 = 17mm.

Ung suat nén lén vo tang:

SD,  128x 10% x 45

= - = 5220 Nlem*
(D, -8)t6 (45-1,7)1,5x1,7

Gl'l'iil.‘i

Ung suat nhan duge nhé hon ng suat cho phép (o], = 10" N/em?
Van tdc cuén cdp lén tang v, =v,.m; =0,167x2=0,334 migidy

i . v 0,334 .
Tan s6 quay cua tang n=——= : =0,236 vonglgid
08 © T ID, T 314%0.45 A
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Bai tap 3.28 Hay chon cdp, xdc dinh cdc kich thuéc va tadn s& quay
cha tang cta cdn truc tdi trong nang 100x10°N khi dé cao nang 12m,
van toc nang vat 0,167m/gidy vdi ché doé lam viéc nhe, néu viéc nang
khung méc tai trong 10°N duge thuc hién bing palidng kép co boi
sudt m = 4, cac puli dung 6 lan, con tang duogc ché tao tir thép tam «13.

Bai tap 3.29 Hiy tinh dudng kinh vong ngoai va chiéu rdng cla
rang dia xich cho xich tdm ban 1é véi tdi trong pha hoai 5000kG
(GOST 191-63), néu sb rang cua dia xich Z = 12.

Bai giai: Theo (3.20) dudng kinh (mm) cua vong ngoai dia xich:

t

. 180°
sin ——

Z

[

t = 35mm - buée dinh mitc déi vdi xich c6 tdi trong pha hoai
5000%G (béng 3.6)

Z = 12 - theo diéu kién bai tap

D o= L = i =135 mm

3 180° sinl5
12

sin

Chiéu rong (mm) cua rang dia xich dugc tim theo biéu thuc
B, < By hoac B, =B,y -1

B,y = 22 - khodng cdch giita cdc tdm xich trong (theo bang 3.6)

B, =22-1=21mm

Bai tap 3.30 Hay tinh dudng kinh vong ngoai va chiéu rong cua
rang dia xich cho xich tdm ban 1& (GOST 191-63) c6 tai trong pha
hoai 800kG, néu s6 rang dia xich 15.

Vi du 8.7 Hay tinh duong kinh vong ngoai va chiéu rong cua rang
dia xich cho xich tdm ban 1é (GOST 191-63) c6 tai trong phd hoai P
va s6 rdng Z, néu

Cac phudng an 1 2 3 4 5 6 7 8

Z 47 18 24 9 33 20 8 39

P, kN 320 250 500 125 | 200
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Bai tap 3.31 Theo két cdu dudng kinh vong ngoai cia dia xich dung
xich tdm néng vat can phai bang khosng 350mm. Hay tinh sé rang
dia xich, néu tdi trong pha hoai P = 125kN.

Bai gidi: Theo cong thuc (3.20)
7180
arcsin -

(]
t = 50mm - bude xich dinh muc (theo bang 3.6)
180° 180  180° _

L= 50 - : e =219
arcsin 2> Arcsin 0,143 8°13
350
Ta lﬁy L =22
Tinh chinh xdc lai duéng kinh vong ngoai cida dia xich
D, = o . ol . 2 e 9 . 352mm
g 180° sin8,18° sin8°11' 0,142
22

Bai tap 3.32 Hay tinh so6 rang dia xich cho xich tdm nang vat, néu
dudng kinh vong ngoai duge chon so bo 1a 1200mm, con tai trong
pha hoai xich nho hon 3200kN.

Vi du 3.8 Hay tinh s0 rdng cta dia xich cho xich tdm nang vat, néu

Cac phuong an 1 2 3 4 5 6 7 8
Do, mm 648 435 1140 806 530 1080 940 495
P, kN 145 320 80 | 200 |_ 25

Bai tap 3.33 Hay tinh duting kinh vong ngoai cua dia xich cho xich
han chinh xdc (GOST 2319-60) néu-tai trong pha hoai bing 128kN,
con sd rang dia xich la 8.

Bai giai: Puong kinh vong ngoai D, (mm) theo cong thue (3.21)

t Y 5

.I_
90° 90°
: 008 ——
7 \ Z

2
D

o

sln

4
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t = 50mm - buéc méat xich d6i véi tai trong phd ho:i 128kN
(theo bang 3.5)

8 = 18mm - chiéu day mdt xich, tuong dng véi dudng kinh thép
lam xich (theo bang 3.5)

Z = 8 - s6 rang dia xich theo diéu kién bai tap.

2 2
iy L N e T Y.
90° 90°
08 ——

8

sin

Bai tap 3.34 Dé ndng vat, ngudi ta chon xich han chinh xdc (GOST
2319-60) véi tai trong phd hoai 44kN va lay s6 rang dia xich Z = 6.
Hay tinh dudng kinh vong ngoai cua dia xich. *

Bai tap 3.35 Theo diédu kién bai 3.34 hay thuc hién tinh todn kiém
tra m6c dung dé niang vat dén 504N va hay xdc dinh sd ren trong
dai ¢ va dd cao cudng ren.

Bai tap 3.36 Co cdu ning dugc trang bi thiét bi dang bdnh céc. Hay
tinh modun, dudng kinh vong ngoai va chiéu rong cia riang banh céc,
néu momen xodn trén truc cdia banh céc bing 28600N, con sd rang
cua banh céc bang 16.

Bai giai: Médun m (cm) cta banh céc ¢6 tinh dén 4p luc theo dudng
dugc xdc dinh theo céng thic (3.24)

S e [oM
Z qy \lqwz

Z = 16: M, = 28,6x10° N.cm - theo didu kién bai tap
g = 15600N/cm - dp luc dng sudt ddp theo dudng tai canh tiép xic
cua badnh céc va con céc (theo bang 3.6); v = 3,75 - gid tri trung

binh ctia hé sé ty 1é chiéu rong (b) cia banh céc trén modun (m) doi
v6i gang xdm (1115-32 (theo bang 3.7)

3
m =\j X FaB 10 =0,797cm

1,5x10°x3,75x16
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Ta lay m = 0,8cm
Puong kinh vong ngoai cua banh céc D = mZ = 0,8x16 = 12,8cm

Chiéu rong cha cdc rang banh céc b = my = 0,8x3,75 = 3,0cm

Vi du 3.9 Hay tinh modun duong kinh vong ngoai va chiéu rong
rang cua banh céc c¢é tinh dén dp luc riéng theo dudng, néu

Cac phudng an 1 - 3 4 5 6 7 8
M,, kN.cm 25,3 18,9 27.4 382 | 33,1 | 406 | 16,8 | 430
Zz 14 6 27 9 22

Thép (Gang Thép Thép

Vat liéu i
45 CB-12-8 35 CT3

Bai tap 3.37 Trong s¢ do co cau nang dugc thiét ké co khoa diung
banh céc vdi su an khdp ngoai va so luong rang Z = 12. Hay tinh
modun cua banh céc c6 tinh dén rang bi uén khi lam viéc néu vat
liéu ché tao bdanh céc la 45m (GOST 977-58), cdn momen xoidn
truyén trén truc banh céc M, = 43,6kN.cm.

Bai giai: Modun banh céc m (cm) duge tinh theo cong thuce (3.25)

M.
m=1,753 :
g}

M, - 43,6x10° N.cm; Z = 12 theo diéu kién bai tap
y = 2,75 - gi4 tri trung binh cua hé sd (theo bang 3.7)

(6], =8x10®N/em? - dng suat cho phép khi usn doi véi vat liéu
dudc chon (Theo bang 3.10)

3
mzl,?5x§/ 29,6x10 ,1=0,961cm
2,75x12, 8x10

Ta lay m = lem
Pudng kinh vong ngoai cua banh céc D = mZ = 1x12 = 12em
Chiéu rong rang banh céc b=my =1x2,75=275cm
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Bai tap 3.38 Hay tinh modun, dudng kinh vong ngoai va chiéu rong
rang banh céc, duge ché tao theo so dé6 &n khdp riang trong, cé tinh
dén su lam viéc cia rang chiu udn, néu bdnh céc duge ché tao tir thép
¢1, momen xodn dugc truyén trén truc banh ecoc M, = 52,7k:N.cm, con sd
rang Z = 15.

Vi du 3.10 Hay tinh modun, dugng kinh vong ngoai va chiéu rong
rang cua banh céc, cé co cdu an khdp rang ngoai va tinh dén sy lam
viéc cua rang chiu uén, néu

Cac phuong an 1 2 3 4 5 6 7 8
M,, kN.cm 27,4 38,2 33,1 40,6 16,8 | 430 | 253 | 189
Y4 7 28 10 23 15

Gang Thep Thép Thép

Vat liéu
: cn12-8 35 CT3 45

Bai tidp 8.39 Nguoi ta dung phanh mét ma (H.3.2a) dé phanh khi
thiét bi nidng lam viéc 6 ché do nhe. Hay tinh luc ép N lén ma
phanh va luc K(N) 1én can phanh, néu momen xodn trén truc béanh
phanh xudt hién do trong luong vit nang M, = 2,9N.m, dudng kinh
banh phanh D = 100mm, khoang cdch tdim md phanh dén géi tua
khdp cia can a = 120mm, khodng cdch cia diém dat luc K lén goi
tua khép ctiia can [ = 370mm. Banh phanh dugc ché tao tir thép, con
ma phanh tir gang.

Bai giai: Theo cong thic (3.28), (3.29) va (3.27)
2MT; K=2MT(I; MT-_—B.Mx
Df D.fl

M, =29N.m; D = 0,1m; a = 0,12m; | = 0,37 theo diéu kién bai tap

B=1,5-hé sd du trit khi ché d6 lam viéc nhe nhu da dan ¢ cong
thuae (3.27)

f = 0,11 - gid tri trung binh cia hé s6 ma sdt cua thép véi gang
c6 tinh dén kha niang dau mé& tinh cd rét xudng bé mit ma sat lam
viéc (theo bang 3.8)

N=
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M,=15%x29=4,35 N.n

N=2X435 oo N
0,1x0,11
o 2x4.35x012 .

T 0.1x011x0.37

Bai tap 3.40 Theo diéu kién cua bai 3.39, hay tinh chiéu dai cua can
[ v6i diéu kién luc trén can khong vuot qua 190N

Bai giai: T cong thue (3.28) va (3.29) ta co

K=N.% :N-.{I
[ K |
N = T791N; a = 0,12m; K = 190N - theo diéu kién cua bai tap
[ = 91x0,12 _ 0,499
190

Ta 1dy chiéu dai can [ = 0,5m

Bai tap 3.41 Hay tinh chiéu dai can [ cia phanh mét m4 tuong ung
¥6i so do trén Hinh 3.2a, néu biét riang luc nén lén ma phanh dén
goi tua khép cua can a = 135mm.

Vi du 3.11 Theo diéu kién cua bai tip 3.41 hay tinh chieu dai can [
cua phanh mét ma4, néu

Cac phudng an 1 2 o 3 4 5 6 F 4 8
N, N 456 348 5893 408 617 384 523 671
K, N 185 203 312 | 274 259
a, mm 226 238 194 183

Bai tap 3.42 Hay tinh phanh diung hai mda nam cham dién tu dugc
thuc hién trén so dé Hinh 3.2b va dude déong phanh bang déi trong,
néu momen xodn trén truc cia banh phanh xudt hién nhd trong vat
M, = 142N.m tan sé clia banh phanh n = 980vong/phiit, trong lugng
cua 161 nam cham dién tu G4 = 30N, con chiéu dai (mm) cua cdc
canh tay don cia cdc cin gom:

a = 200m, [, = 450, [, = 120, [; = 180, [, = 100, i5 2 300, [z = 500
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Ché do lam viéc cia co cidu nang - trung binh, hiéu suat cta hé
théng can n=0,95

Bai giai: Theo céng thie (3.27), (3.29) va (3.30) ta tinh duge luc nén
N(N) lén ma phanh va luc K(N) ¢ dau can phanh mang ma

M, M,a Na.
o S e

M, = 142 N.m; a = 0,2m; [, = 0,45m - theo diéu kién bai tap

D = 0,2m - duong kinh dinh mic banh phanh cho momen phanh
dén 150N.m (xem bang 3.10) :

B = 1,75 theo tiéu chudn cho ché do lam viéc trung binh [da
dugc cho trong cong thue (3.27)]

f = 0,33 - gid tri trung binh cta hé s6 ma sat déi véi banh phanh
bing gang ho#c thép va déi véi cdc md phanh cé bang amiang loai
A, vé6i viéc tinh dén ddu mé tinh c& roi vao bé mat ma sat lam viéc
(bang 3.8)

Momen phanh tinh todn M, = 1,75x142 = 248 N.m
248

N =

X

Luc ép lén m4 Nze———=3760 N _
0,2x0,33
Lyclén dducdn K= E-?%—;]-'EISTO N

Theo céng thic (3.31) - (3.34) ta tinh duge K;(N) trﬂng thanh kéo
AB, trong lugng cia ddi trong déng phanh K,(N), luc kéo cia nam
cham dién tir cia phanh P,(N), cing nhu hanh trinh dich chuyén cua
161 nam cham dién ti i (mm)

K, Ma_Nab, o Kl _Nabl,

P =k : KOIE + Gdrjﬁ ; h= Zk g 1376 Ilr1 13 '{ﬁ

M, =0,95; G = 30N, con céc kich thude cta can - theo diéu kién
bai tap o
k, = 1,1 - hé s6 tinh dén khe hd trong cdc khdp bédn 1é cha can;
= 0,8mm - khe:hé huéng kinh gilta c4c bé mit lam viéc clia
ma va banh phanh ¢ trang thdi mé (theo bang 3.9)
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ke = 1,75 - gid tri trung binh cua hé so thdng luc quan tinh cua
vat, theo gia tri da cho tai cong thue (3.33)

: IG?UXO,I_QZHION
0,18
;{ﬂ=1_1_1_0_"‘2=_1:234w
0,5x0,95
Pp =1_75234XD’5+3{}XD’3=?75N
0,3
h=2x1,1x0,80*45xo'18K0'5=29,?mm
0,2x0,12x0,1

Ta lay i = 30mm.

Theo luc kéo P, hoic momen do luc dé gay ra P,ls va luc yéu cau
quang dudng dich chuyén cda 16i . theo ly lich ta chon dong co dién
gay ra momen yéu ciu hodc dam bao luc vugt qua 775N.

Dién tich cia bé mat lam viéc cua phanh F(em®) va 4p luc riéng
trén dé p(N/em*) duge xac dinh theo cong thie (3.36) va (3.37)

P fLDa.b;
360
D =20cm; b =9m:; a=70° - theo 1y lich
3,14 x20x79%x9
360

p=2<[p]

= =110 cm?

= 3160 =34,2 Nlem®
110 .

Két qua nhan duge nho hon gia tri cho phép [p]l = 50+-80N/cm”
(xem bang 3.8)

Van toc cia banh phanh
nDn 3,14 x0,2x980

=10,2mlgidy

60 60
y " I N.m
Cong riéng quy udc cua ma sat A = pv = 34,2x10,2 = 349 ——
c;.r_l“.gzdy
la nhé hon gia tri cho phép [A]= 500-—M—— doi véi cac loai phanh
cm”.giay

dung.
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Bai tidp 3.43 Hay tinh phanh hai md nam chdm dién ti khi ha,
déng phanh bang déi trong duge thuc hién theo so d6 hinh 3.2b, néu
ché dd lam viéc cua co cdu nang ma su dung phanh 12 nhe, momen
phanh trén truc cia ma phanh xuat hién du6i tiac dung cia trong vat,
M, = 86N.m. Tan sd quay cua banh phanh n = 1420véng/phiit trong
luong cua 16i nam cham dién tir G4 = 18N, hiéu suat cua hé thong
can n=0,9, con chiéu dai cdnh tay don cua cdc can ty lé thuan véi
chiéu dai cua cdc doan tuong img dugc trinh bay trén so do Hinh 3.2b
voi doan a = 150mm, con cdc doan con lai duge lam tron dén hei sé c¢6
nghia. Banh phanh bing thép, con ma phanh dung bang amiang loai B.
Bai tdp 3.44 Co cdu nang cua mdt can truc lam viéc ¢ ché& dé trung
binh dugc trang bi phanh dung hai ma nam cham dién tir v3i viéc
déng phanh bang 16 xo. Hay tinh luc ép 1én mad phanh N(N) va luc
tai ddu ctia cdn phanh K(N), ciing nhu hanh trinh ctia tru: déng
bidng nam cham A(mm), néu momen xodn«do trong vt gy ra trén
truc cua ma phanh M, = 260N.m, ma phanh cé dai bing amiang loai A,
a = 180mm, l = 400mm.

Bai giai: Theo céng thic (3.27), (3.30), (3.38) va (3.39)

M, =pM_; N=—ﬂ£"—: K=Py,, — P, a=25£

P x Df ong ~ * phu -

B=1,75 - hé s6 d6i vdi ché dé lam viéc nhe

D = 300mm - ddi v6i momen phanh dén 500N.m theo bang 3.10)

f=0,33 - gia tri trung binh cia hé s6 ma sat (theo bang 38)

n, = 0,95 - hiéu suat truyén dong cia hé théng can phanh da
dugc cho 0 cong thic (3.38) :

£ =1,0mm - khe hé huéng kinh dugc thiét lap (theo bang 3.9);

a=0,18; 1 = 0,4mm - theo diéu kién bai tap

M, = 1,75x260 = 455N.m

:i:ﬁgm\r
0,3x0,33
o g 455x 0,18 _an

T 0.3%0,33x0.4x0,95
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ASORTDR.D

=4, 44mm

Bai tap 3.45 Hay tinh luc N(N) ép lén ma cua phanh diung hai ma
nam cham dién ti, cing nhu lue K(N) tai dinh can phanh va hanh
trinh cua truc déng phanh bang nam cham A(Gnm), néu momen xo0én
do trong vat gay ra trén truc cua banh phanh M, = 540N.mn, co cau
nang lam viéc ¢ ché dé niang, ma phanh c¢6 cdc tdm dém ép lén, kich
thude cac can a = 340mm, [ = 820mm, hiéu sudt hé théng can
n, =0,95.

Bai tap 3.46 Mot vat trong
luong 7,56kW ducgc hai cong nhan
nang lén bang toi tay c6 ty so
truyén diéu chinh ducge va tang
vdi dudng kinh 0,25m. Hay tinh
ty s6 truyén cuia cd cAu cua toi
khi lam viéc ngdn doan, néu
hiéu suat truyén dong n=0,75.

Hinh 3.5 So dé toi ddn déng tay
cho bai tdp 3.46

Bai giai: Theo cong thic (3.40) ty sd truyén
M D SD
e S M.=—% M,=Pl P,=P' no
M,n 2P,ln 2

n =2 - s6 ngudi lam viée dong thoi

¢ = 0,8 - hé s8 dat l'4c khang dong thoi, theo s& liéu da cho tai (3.40)

[ = 0,45m - ta ldy gid tri khuyén cdo cua chiéu dai tay quay khi
hai nguéi lam viéc dong thoi

P, = 250N - luc cua mdt cong nhan dat tai tay quay (theo bang 3.11)

D, =0,25m; S =75x10°N; n =0,75 - theo diéu kién cua bai tap.

Luc trén cac tay: P, = 250x2x0,8 = 400 N

- £ . 7,5x10°x0,25
Ty sO truyen: E= : e = 6,94
d § 2x400x0,45x0,75

Ty s6 truyén nhu vay c6 thé ddam bdo nhd mét cap banh rang
(theo so dé hinh 3.5).
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Bai tdp 3.47 Nguoi ta dang
mot tdi véi dan déng tay cé ba
cap truyén déng banh riang cho
bon cong nhan lam viéc dong
thoi (H.3.6). Hay tinh trong
lugng 16n nhdt cia vat nang
néu diac diém cua cdéng viée 1a
dai han véi nhing quang nghi
ngin, chiéu dai tay quay [ =
0,45m, duong kinh tang D, =
0,3m, hiéu sudt truyén dong n = 0,7, con ty sé truyén cua cdc cap
bdnh rang thi nhat, thi hai va tha ba tuong ung i = 7,44; i, = 5,82;
iy =438,

Hinh 3.6 Su do toi cho bai tdap 3.47

Bai tap 3.48 Ngudi di chuyén
mot palang tai trong niang 30kN
theo mdt ray bing xich kéo
(H.3.7). Hay tinh ty sé truyén
chung cia co cdu di chuyén, néu
su dung mot cong nhan lam viéc
¢ ché do6 ngin han; luc S,(N) can
thiét dé di chuyén xe m = 8% cla ':'
trong lugng nang cua palang, :::

')

|

DXK

[
D

o

O\

==
/

dudng kinh cua banh xe di
chuyén D,;, = 140mm, dudng kinh
cua banh xich kéo Drx = 200mm,  Hinh 3.7 So dé dan déng co cdu
hiéu suat truyén déng n = 0,7. di chuyén cia paldng cho bai 3.48

Bai giai: Theo cong thuc (3.40) va (3.41):
X : M - X x. 2 M - P ¥ :
M, n S 2 i

P, = Py
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Tiu dé d6i véi trudng hop da cho:
P m.10728.D,,
P n.¢.Dry 1

P, = 400N - lyc trén xich kéo (theo bang 3.11).

n=1; ¢ =1, con cac gid tri con lai - theo diéu kién cua bai tap

;_8x10%x30x10°x0,14 _
| 400x0,2x0,7

Ty s6 nay dugc dam bao bidng mét cap banh rang.

Bai tap 3.49 Ngudi ta di chuyén mot can truc mét dam tai trong
niang 50kN theo mét ray bang xich kéo (H.3.8). Hay tinh ty so
truyén chung cua co cau di chuyén, néu st dung mét cong nhan lam
viéc dai han, lue can thiét dé di chuyén can truc S.(N) chiém 6% cua
tai trong nang cua can truc, dudng kinh banh xe di chuyén D,, =
200min, dudng kinh cua dia xich kéo Dyy = 250mun; con hiéu suat
truyén déng n = 0,65.

Hinh 3.8 Su do6 dan dong cu cdu di chuvén ciia dam eau true cho bai 3.49

Vi du 3.12 Theo diéu kién cua bai tap 3.49 hay tinh ty sé truyén
chung cua co cau di chuyén néu

Cécﬂuung an 1 2 3 4 5 6 7 8

S, kN 20 5 30 25 1 40 10 50 _.._1?,., 1]
Dyx, mm 160 180 240 150

Drx, mm 210 | 240 290 180

m % 9 7 5 B

Bac tinh céng vige * 1) 2) 1) 2)

—_—b -

1) ngan han; 2) dai han vdi cac khoang nghi ngan
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Bai tap 3.50 Nguoi ta ning vat cé tai trong dinh mudc 152N bang toi
dién v6i van tdc 10m/phit. Hay tinh cong suat dong co tiéu ton cho
nadng vat khi chuyén dong binh én, néu trong lugng cua thiét bi
mang bang 320N, trong so d6 didn dong c6 hop gidm téc hai cap,
tang don cudn cdp va bdi sudt palang la 4, truc cua palang dung 6
lan.

Bai giai: Cong suat N(kW) dugc xdac dinh theo céng thic (3.42)

_G+G . v
1000n 60
G = 15x10°N; G, = 320N; v, = 10m/phiit - theo diéu kién bai tap
N, = 0,97 = 0,94 - hai cip truyén dong riang trong hop dau
(theo bang 3.11)
n, = 0,97; ny = 0,91 - gid tri hiéu suat cua cédc chi ti€t dan déng

(theo bang 3.12)
N=0,94%x097x0,91=0,83 v=10:60=0,167 m/gidy

» M=TNeNy

(15%10° + 320)0,167

N =
10° x 0,83

=3,08 kW

Bai tap 3.51 Nguoi ta dung toi dién dé nang vat tdi trong dinh muc
30kN v6i van toe 10m/phiit. Hay tinh céng sudt dé nang vat khi lam
viéc binh 6n néu trong luong thiét bi mang bang 785N, trong so do
dan dong cé hop giam tdc ba cap, tang cudn cdp va palang don vai
bdi suat la 2, trong dé cdc truc cua co cdu duge dat trong cdc 6 lan.

Bai tap 3.52 Ngudi ta dung can truc dé nang vat tdi trong dinh mic
50kN véi van tée 10m/gidy con thiét bi mang cé trong lugng 1800N.
Hay tinh céng suit déng ¢o co cdu nang c¢é tinh dén tai trong dong
va sy qud tdi, néu hiéu sudt cua cdc co cdu dan dong n=0,84.

Bai giai: Theo cong thice (3.43) céng suit (2W) cua dong co

ki (G+G v
~ k,.1000m

G =50x10°N; G, =1,8x10°N; v=10:60=0,167m/gidy: n=0,84 -
theo diéu kién dau bai
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ke=1,3:k, =17 - theo gia tri da cho gan dung tai (3.43)

1.3(50x 10" + 1.8 x10%)0.167
1.7x10% x 0. 81

N = =7.88 kW

Bai tap 3.53 Hay tinh céng suat dong co co cdu nang cua can truc
tai trong nang 100N dung nang vat vdi van toc 12m/phit khi trong
lugng cua thiét bi nang la 4180N, hiéu sudt cac co cidu dan dong
n=0.86;

Vi du 3.13 Theo diéu kién bai tap 3.53, hay tinh céng suat dong co
co cdu ndng cua can truc, néu

Cac phuongan "1 2 3 4 5 6 7 8
G, kN 50 40 10 30 25 100 25 15
Gg_.__N 719 482 637 573 440

v, m/phtit 12 8 6 10 9
n 082 | 085 | 079 0.87

Bai tap 3.54 Ngudi ta duang kich vit (H.3.3a) dé nang vat, khi tai
tay quay co chiéu dai 450mm dat luc P, = 230N. Hay tinh trong
luong vat nang G(N), néu ban kinh trung binh cua ren vit 18mm, con
ban kinh trung binh cua bé mat tua vong ¢ dau kich - 24mm.

Bai giai: Tu phuong trinh cdc momen dugc biéu dién bang cdc cong
thue (3.14) - (3.47) ta nhan duge cong thuc (3.48):

P,l= GE:‘(_ptg[u+p+tj)}

Tir do tai trong nang (N) cua kich vit
f =0,16 - hé s6 ma sat caa vong tua da duoc boi tron
o = 4°30" - géc nang cua dudng ren vit
p =9° - géc ma sat - theo gia tri da cho tai cong thuc (3.48)
P, =230N, [=045m, ¥,=0018, #.=0024m
230x 0,45
0,018¢g(4°30'+97) + 0,024 x0,16

G = =12.7x10° N
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Bai tap 3.55 Ngudi ta dung kich vit ¢é cdc kich thude co ban (7; r,,
r,) nhu bai 3.54 dé nang viat G = 12,7x10°N. Hay tinh luc can thiét
dat tai tay quay cda kich, néu thay vi cdc gia tri trung binh cho cédc
géc a va p hay lay cdc gid tri nho (P',) va cédc gia tri 16n (P",).

Bai tap 3.56 Ngudi ta

ndng vat bang kich

thanh khia (H.3.9), khi

dat luc trén tay quay P, =
= 125N. Hay tinh trong
lugng vat nang G(N), néu
chiéu dai canh tay don
dan déng [ = 240, ban L EEE
kinh vong ngoai cua
banh rang r = 3bmm,
con s6 rang cua cac banh
rang bi dong tuong (ng
Z,=17va Z, = 23. Hinh 3.9 Kich thanh rang cho bai tdap 3.56

Bai giai: Tai trong ndng G(N) cua kich thanh rang dugc xdac dinh
theo cong thuc (3.49):
P It,gn
r
P, = 125N; [l =0,24m; r = 0,035 theo diéu kién bai tap
Z, =23 =4 - s0 rang cua cac banh rang dan dong
n = 0,65 - theo cdc gid tri da cho tai cong thic (3.49); ta lay gia
tri nho do dé phuec tap cua truyén déng trung gian.

o el 17x23
R g il
9 ;
G- 125x0.24x24,4x0,65 - 13 6x10°N

0,035
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f

Vi du 3.14 Hay tinh tdi trong cua kich thanh rang, néu

Cac phuong an 1 2 3 4 5 6 7 8
P, N 135 217 154 182 206 193 221 140
hg 4,61 22,3 1 5,25 22,9 25,6 575 | 425
r, mm 25 36 28 42 32
I, mm 250 240 210 230

Bai tap 3.57 Tai tay quay bom cua kich thuy lue (H.3.3) ngudi ta dat
luc P, = 87N. Hay tinh trong luong cua vit ning G(N), néu chiéu dai
cdnh tay don l6n cia tay quay L = 250mm, chiéu dai cua canh tay
don nhé cua tay quay [ = 40mm, dudng kinh clia piston bom
d = 8mm, con dudng kinh cua piston kich D = 64m.

Bai giai: Theo cong thuc (3.50)
2
_ P, D® Ln
d*1
n = 0,775 - gid tri trung binh cuia hiéu suat do kin khit va su
truyén déng cua kich

_ 87x64°x250%0.775

. =27x10°N
8 x40

G

Bai tap 3.58 Hay tinh luc lén tay quay bom cua kich thay luc caa
kich khi nang vit trong lugng G = 12x10°N, néu ty 1& cdnh tay don
day cua tay quay trén canh tay don ngin - 6,85, ty 1é cdc duong kinh
cda kich thiy luc va bom - 4,16, con hiéu suit cua dé kin khit va su
. truyén dong cua kich n=0.76.

Bai tap 3.59 Xe cua cau truc ¢é co cdu nang vit va co cau di chuyén
xe vdi vat doc theo cau. Hay tinh luc can di chuyén cua xe, cong suit
dong co va momen tinh cuia luc cdn di chuyén khi ndng vat dinh
muc, néu trong lugng cua can truc G = 100kN, trong luogng ban than
cua xe vdi cdc cd cidu G, = 40kN, van toc di chuyén xe v = 40m/phiit,
dudng kinh cia c6 truc banh xe d, bing mot phan tu dudng kinh cia -
banh xe, con 6 truc duge sir dung la 6 lan.

https://tieulun.hopto.org



108 CHUONG 3

Bai gidi: Luc cdn di chuyén chinh cia xe di chuyén (N) dugc xéac
dinh theo cong thuc (3.51)
) fd, +2k

W=(G+G
T, Dk

B

B = 2,75 - gia tri trung binh cia hé s tinh dén luc cdn do ma
sat g banh xe véi ray, theo gia tri da cho tai céng thie (3.51)

D, = 0,3m - dudng kinh banh xe duogc lay theo bang (3.13) khi
cho riang dp luc chung P = G + G, = 100 + 40 = 140 2N s& phéan bo
lén 4 banh xe, con trén mot banh xe sé chiu dp luc la:

Pe=P:4= 140 : 4 = 36kN
k =0,4x107° - hé s6 ma sat lan do6i véi banh xe bing thép
va loai ray véi dau tron (bdng 3.14)
f = 10,0225 - gid tri trung binh cia hé s6 ma sat quy déi déi véi 6
lan theo gia tri da cho tai cong thuae (3.51)
d, = 0,0875m, G = 100kN, G, = 40kN - theo diéu kién bai tap
0,0225x0,0875+ 2x0,0004
0,3

W =(100 +40) x x2,75=3,66 kN

W = 3560 N
Luc can di chuyén cta cau truc khi lam viéc khéng c6 tai (va khi

chuyén déng binh 6n)

! .
W, = 3560:.-:4"—104:1020 N
14 x10

Cong suat déng co ctiia co cdu di chuyén xe con ctia cau truc khi
vat nang dinh mudc duge xdc dinh theo cong thue (3.53)
v
1000
v = 0,667 m/gidy - theo diéu kién bai tap
n = 0,825 - gi4 tri trung binh cda hiéu suat truyén dong co ciu
di chuyén, theo gi4 tri da cho tai cong thic (3.53).

~ 3560x0,667
1000x 0,825

N=W

=2,88 kW
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Momen tinh cua luc can di chuyén xe con khi tan sé quay cua
truc cua dong co dién n = 1440vong/phit duge xac dinh theo céng
thue (3.54):

My :9550E :9550% =19.1 N.m

n 1440

Bai tip 3.60 Hay tinh luc can chinh cua su di chuyén xe, cong suat
dong co va momen tinh cua luc can di chuyén khi nang vat dinh
mtfc, néu tai trong nang cua can truc - 75kN, trong luong ban than
cua xe con can truc véi cac co cau - 32kN, van toc di chuyén xe con -
20m/phit, dudng kinh ngoéng truc cua banh xe bing moét phan tu
dudng kinh banh xe, cac 6 duge sif dung la 6 lan.

Bai tap 3.61 Cong truc tai trong nang 100kN lam viéc trén dudong
ray diat nim nghiéng, gia tri cia dé nghiéng dugc dac trung theo géc
o = 3°40'. Hay tinh luc can di chuyén bé sung cua cau truc do gié va
d6 nghiéng xuat hién khi mdy lam viéc, néu dién tich chiu gié cia
can truc F, = 60m”. '
Bai giai: Luc can bo sung W,,, (N} dugc xdc dinh theo (3.52)

Wy =(F +F)p+(G+G,i

F, = 12m?* - dién tich chiu gié cia vat duge lay phu thudc vao tai
trong nang cua can truc (bang 3.15)

p = 0,15kN/m? - dp luc riéng cua gié theo gia tri da cho duge dan

tai cong thie (3.52)

G, = 200kN - trong lugng can truc duoc lay theo ly lich may.

i = 0,064 - d6 nghiéng cua dudng chay bang tang géc nghiéng

F, = 60m*, G = 100kN - theo diéu kién bai tap.

Wi, = (60 + 12)x0,15 + (100 + 200)0,064 = 72x0,15 + 300x0,064 = 30N
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Chuong 4

BUNKE, XILO, CUA XA

A. CO SO LY THUYET VA
CAC CONG THUC TINH TOAN

4.1 BUNKE VA XILO

Bunke va xilé duge dung dé git va thdo vdt liéu cé diéu khién.
Bunke dugc s dung rong rdi trong diy chuyén cong nghé dé xay
dung kho tri vat liéu va bdn thanh pham trung gian, né ddm bao
cho céng viéc khéong bi gidn doan cua tidt cd dudng chuyén thiét bi,
tham chi ca khi c6 trong dudng chuyén dé cdc mday lam viéc theo chu
ky va lién tuc ciing dong thdi lam viéc. Bunke cé loai don gidn, va
phue tap, tron, vuéng, dang tao khe.

Piéu quan trong la phai biét tinh todn chinh xdc dung tich cha
bunke, né duge xdac dinh nhu la tong cta cac vat thé hinh hoc tao
thanh bunke, dung tich bunke con phu thudc vao diém dic biét vé
két cdu cia né va tinh chat cda vat liéu nap vao trong dé. Ngudi ta
phan biét dung tich hinh hoc vad dung tich thuc cua bunke. Vi dung
tich hinh hoc ¢6 thé hiéu 1a dung tich da dugc coi nhu da duge do
ddy chat 16ng. Dung tich thuc t&€ cua bunke khi da 46 mot loai vat
liéu xdc dinh vao dé thi déi véi bunke md né ¢é thé tang dung tich
hinh hoc lén mdt gid tri d6 nén cua vat liéu duge ndng cao lén tu
mép cua bunke, con déi vdi cdc bunke déng thi cé thé bi nho di mdt
gid tri cia khoang réng phia dudi cia ndp. Trong mét s6 trudng hap,
khi thdao vat liéu tif bunke, phan vat liéu con lai trén ddy nho hon
géc xodi tu nhién cia vat liéu, diéu nay ciing sé didn dén viéc gidm
dung tich thuc t& cia bunke so véi dung tich hinh hoc. Piéu quan
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trong la cing can phai biét tinh bé mit canh hoac téng cdc bé mat
thanh phan cia bunke cua vat thé hinh hoc, dé xdac dinh yéu cau
trong vat liéu dé ché tao bunke.

Cita xd duoc diing dé thdo vdt liéu c6 diéu khién ti cdc bunke va
xil6, né cé su da dang vé ké&t cdu, con dic tinh ky thuat cia ching la
ndng suat d& tai.

4.2 CAC KiCH THUGC HINH DANG

Ky hiéu: 2p - chuvi; F -dién tich

c)

Hinh 4.1 So dé dé xde dinh cdc kich thude hinh dang:

a) cia tam gidc; b) cia tu gide; c¢) cia da gidce
d) cda hinl: tron; e) cua hinh vanh khdn

Hinh tam gidc (H.4.1a) cé:
1 1 1 1 :
F==—ah, ==bhy, =—ch. =—absin
R S R ¥

2

B SBPRIY. ool gmeiin i B00
2sina 4r
= pctg%ctg%crg% =Jp(p-a)(p-b)p-c)

= pp = %\,q(q - my Mg - my)g—m,)
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trong dé: a, b, ¢ - cdc canh; «,B,y - cdac géc ddi dién chung
Mg, Ny, Nte VA M4, My, m, - cdc dudng cao va trung tuyén tuong ing
r va p - ban cdc dudng tron ngoai tiép va noi tiép
2p =a +b +c; 29 = my + my + M,
Néu goc y vubng ta co:

2 sin 2

B ol R )
F:—ﬂ,b:—ﬂ.t =—a“clgo=—c

2 2 gB ' £ 2
e =a® + b

Hinh tit giac (H.4.1b)

F=J(p-a)p-b)p-c)p-d)-abed cos® Széuuﬁinq} =:;-(f+m]u
a, b, ¢, d - cdc canh; & - nua tdng cua cac géc doi dién

u, v - dudng chéo; ¢ - géc gida ching

[, m - chiéu dai cdc dudng vudng goéc ha tir cdc dinh ddi dién

cua duong chéo v.

O hinh thang: F 2-%{m-+ c)h

a, ¢ - cdc canh song song

I - khoang cach gita ching - dudng cao

O hinh binh hanh: F =absino=ah

o - géc gida hai canh khong song song a va b

h - khoang cach giifa canh a canh song song véi né (dutng cao)

Pa gidc déu (H.4.1c) véi n canh ¢6 chiéu dai a.
2p=na=2nrsinQ=2nptgy .
F= %nazctgqa = —é—m*2 sin 2¢ = np%tgo

.t.rung dé: r - ban kinh duéng tron ngoai tiép
p - ban kinh dudng tron ndi tiép.

.. 180°
(p. —
n
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2
Duong tron (H.4.1d): 2p=2nr=nd: F = e = %,

2p - chuvi; F - dién tich

Duong tron vanh khdan (H.4.1e):

2 2
F=n(R2—r2)=ﬂ%—Fj—=2np.5

trong d6: &, D va r, d - ban kinh ngoai va trong va ban kinh va
dudng kinh dudng tron tuong (ng
p - ban kinh trung binh dudng vanh khan

6 - chiéu rong cua vanh khan.

Hinh Elip: F = nab, trong dé a, b - nia truc 16n va nhé caa elip.
A . = 5 2
4.3 THE TICH VA BE MAT CUA VAT THE

Ky hiéu chung: V - thé tich;

F, va F, - toan bdo bé mit va bé mit bén.

-4- X

o

i
-------- -

L

e)
Hinh 4.2 So do xac dinh thé tich va bé mdt cia vat the lang tru:

a) ldng tru; b) khéi ldp phuong; c) khéi chiz nhdt
d) khéi lang tru bi cdt; e) ldng tru bi cat bai 3 mdt (ném)
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Hinh ldng tru (H.4.2a): V=Fh
F - dién tich ddy; & - chiéu cao lang tru

Khéi lgp phuwong (H.4:2b): V=a% F

]

o 6a%; [ =aV3
a, | - canh va dudng chéo cua khéi lap phuong.

Khéi chi nhdt (H.4.2¢): V = abe; F, = 2(ab + be + ca)
a, b, ¢ - cdc canh hinh héop.

Ldng tru duoc cdt bdi cac mdt khéng song song vai ddy (H.4.2d):
V =Fh

F - dién tich ddy (c6 nghia la mat cidt vudng géc vdi canh bén
cua lang tru)

h - khodng cédch gilta cdc trong tdm cla cdc mit dau nghiéng.
Lang tru duoc cdt béi ba mdt (ném) (H.4.21):

v‘.r’:j.fr%{h1 +hy +hg)

hy, hs va hg - chiéu dai cdc canh bén song song

Hinh chép cut (H.4.3)
V= %h[ah+ cd+(a+c)(b+d)]

h - 6 cao cua chép cut

a, b - canh cua ddy duéi
. ¢, d - canh ddy trén. Hinh 4.3 So do dé xdc dinh
thé tich cia ldng tru cut

Hinh tru (H4.4a): V =Fh, F;=2ph

F - dién tich ddy; & - chiéu cao hinh tru
2p - chu vi clia day
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Hinh tru tron (11.4 4b):

2
Vo i EDE-‘T'- F, = 2rRl'= nDh

FL:QnR(RHz):-lé':DiDv%]

- - D
- d
S [ R
! CB IS
I = w
i g
= e i
= Sl ] (FED—L
b) c) d)

Hinh 4.4 So dé dé xdc dinh thé tich va bé mdt cua vdt thé hinh tru
a) hinh tru; b) hinh tru tron; ¢) hinh tru tron voi mdt ddy nghiéng
d) hinh tru tron - réng (6ng)

Hinh tru tron vei mdt day nghiéng (H.4.4c):
nD?h

i I‘ER2 hl ; hﬂ T[R?';

; Fy =nR(hy + hy) = an(hl +hy)

trong do: i, va l, - chiéu dai tao thanh 16n nhat va nho nhat

h - chiéu dai truc.

Hinh tru tron réng - 6ng (H.4.4d)

hd

L (D2 d?) = = (D+d)

V=rth(R? - r?)=nhd(R +r) =

R, r - ban kinh ngoai va trong
D, d - dusng kinh ngoai va trong; § - chiéu day thanh

Hinh iy, fink nfn0LABAEBE Ve %—Fh

F - dién tich ddy; /i - chiéu cao.
Hinh thdp cut va nén cut (H.4.5¢,d)

V= %h(Fl + By + R F;)
F\, F, - dién tich day dudi va trén; /N - chiéu cao
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Hinh 4.5 So dé dé xdc dinh thé tich va bé mdt cia
vét thé hinh nén va hinh thdp
a) hinh thdp; b) hinh nén; ¢) hinh thdp cut
d) hinh non cut; e) hinh non tron; f) hinh non tron cut

Hinh noén tron (H.4.5¢)

Ve L adi®h =t Atik
3 12

F,=nRVR® + h? = nRi’:%r:DI
R va D - ban kinh va duong kinh ddy
h - chiéu cao; [ - mat tao thanh.
Hinh nén cut tron (H.4.5f)

v =%1:!1(R2 . %m‘a(Dz +d? +Dd)

I=Vh2 +(R-r?)
F,=n(R+r)l= -g-tDﬂf)x

R, D var,d - ban kinh va dudng kinh day duéi va day trén

h - chiéu cao; [ - mét tao thanh.
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Hinh cau (H.4.6)
V= %nﬁ"‘ - %EDJ: F = 4nR* = nD*

trong dé R va D la ban kinh va duong
kinh hinh cau.

Hinh cau phan (H.4.6) - chom cau

V =mh“(R - ﬂ} = lm‘rflﬁuz + h?)
3 6 Hinh 4.6 So dé dé xdce dinh thé

. 9 i a’ +h* tich va be mdt cia vat thé hinh
F,=2rRh=nla*+h"); R=——78—

2, cau, chom cau. déi cau
trong do: R - ban kinh hinh cau; /& - chiéu cao manh cau phan
a - ban kinh ddy cia manh cau phan, a =JVh(2R - I)
Déi cau (H.4.6):
V= 2 thy + . na“hy + 2 nb*h, ;
6 2 2

Rz —(_r: +[ﬂ2 _EJ‘E "h;a ]-_
- 20

R - ban kinh hinh cau

a va b - cdc ban kinh ddy; /i, - chiéu cao.
4.4 KHA NANG THONG QUA CUA CAC CUA

Kha nang théng qua cua cac cua phu thuoc vao dién tich cua mat
cdt cua 16 ra cua bunke hodc cua cira Fim”) va van téc chay cua vat
liéu, c6 nghia la van toc trung binh v,, Ln/gidy) cua vat liéu di qua
qua mat cat nay. Kha nang thong qua (m”/giér) cua cua:

Q = 3600Fu,, (4.1)
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B. BAI TAP VA VI DU

Bai tap 4.1 Mot bunke tron don gian ¢6 dang nén cut. Hay tinh
dung tich hinh hoc cia bunke V (m®) va bé mat canh cta né F,(m?),
néu duong kinh day D va d bang tuong ng 2540 va 235mm, con
chiéu cao h = 1800mum.

Bai giai: Theo céng thire cho hinh nén cut tron cé:

v =%mm‘2 T %mrr.u)? ol Tl

Fy=m(R+r)l= g{m d)l: 1=yh? +(R-r)?

D =254m, d=0,235m, h =1,8m -theo diéu kién bai tap

V= %x& 14x1,8(2,542 + 0,2352 + 2,54.0,235) = 3,34m

1=41,8%+(0,5x2,54 -0,5%0,235)% = 2,14m

F :3,14

a

x (2,54 +0,235)x 2,14 =9,38n?

Bai tap 4.2 Hay tinh dung tich hinh hoc va mat canh cua bunke ¢é
hinh dang nén cut tron néu

Cac phuong an 1 2 3 4 5 6 . 8
D. mm 2140 1950 | 2080 | 2560 | 2290 | 2430 | 2370 2000
d, mm 438 354 292 380 406
h, mm 1630 1940 | 2100 | 1790 | N,

Bai tap 4.3 Hay tinh dung tich hinh hoc (H.4.7), néu a, = 1500mm;
b, = 1300mm; as = 450mm; by = 390mm; iy = 630mm; hy = 1200mm,
con cdc tdm cuia ddy bunke ndm trén dudng thang ding chung.

Fai giai: Bunke phuc tap dang khdo sat c6 dang khéi chir nhat gém
hai vat thé hinh hoc. Phan trén (vo6 cua bunke) la hinh chir nhéat, con
phan duéi (ddy bunke) c6 thé la lang tru, chop cut hodc hinh chép.

Pdy cua bunke khéng phai la lang tru vi khong thuc hién dugc
}’E‘U Céu b] = bg hOE:lC a1y = as.
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Hinh 4.7 So dé cia bunke khéi chi nhdt phic tap
cho Bai tdp 4.3, 4.4 va Vidu 4.1

Boyvei Wik ehop cateh & 18 00 5 B0 s a8 v Binh
AlBl BIC]
lang tru thi can thoa man yéu cau: AS 86 hoac ﬂ—lzl—)l—.
AB, BC, a5

Vi 1500x390 = 1300x450 = 585x10° nén ta rat ra ring ddy cia
bunke trong truong hop nay la hinh thédp cut.

Ta tim dung tich hinh hoc cua bunke nhu la téng cua cdc thé
tich cua khoi chir nhat va thép cut.

Vv =V, +V, =aq;5,/ +%h.2(Fl +F, + Jﬁ_ﬁ;,"l:alihhl +

+—; iy la by + agby, + \Ja,byasd, ) =

1~5x1,3x[}.6+%1,2{1.5+1.3+0,45xﬂ.39+ J1.5x1,3%0,45%0,39) = 2,31 m*

Mat bén cua bunke hd va dong bao gom cdac mat bén cua cdc vat
thé cia ching tao thanh. Téng bé mat cua bunke déng bao gém cac
miit bén va mat nép.

Bé mat cia ma déng cdc 16 thao khong duoge tinh téi bunke, né

chi 14 mot cum lap rdp riéng:

F, = Fﬁ] + F,:Fz

https://tieulun.hopto.org



120 ; CHUONG 4

trong dé: F, - bé mat bén cia hinh khéi chir nhat
B, bé mé&t bén clia hinh thap cut.

-
FG] =2y (al. + by )

Ty

2 , 2
h, = Vlh.f +[%~] v My = J;;.E + Lal ;az ]

. ., +4 b " \

J| _ \2
h, = Jl,2+[L2{}‘3§ =1,28m
| (15-0457
Iy, :\[1.2+[% =1,3m
/
Fy, =2.0,63(1,5+1,3)=3,53m"

FGE =(1,5+0,45)1,28 +(1,3+0,39)1,3=4,7m"

F,=3,53+4,7 = 8,23m?

Bai tiap 4.4 Hay tinh dung tich hinh hoc va bé mat bén cua bunke
khoi hdp phidc tap (H.4.7), néu cdc ddy cua khéi 1a hinh vudng, ¢6
nghia la a, = b, va ay = by; a; = 1400mm, as = 380mm, I, = 1050mm,
ho = 1350mm.

Hinh 4.8 So dé ciia bunke khéi chi nhdt duve déng bang
ndp hinh thdp cho bai tap 4.5, 4.6
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Vi du 4.1 Theo diéu kién bai 4.4 hay tinh dung tich
toan bo bé mat cua nap phang cua bunke, néu

hinh hoc va

Cac ‘phudng aqn_‘ 1 2 3 | 4 | 5 6 7 8
a,, mm 1850 2170 1930 2240 1690 | 1880 | 2100 | 2300
hz. mm 1410 1150 | 1220 | 960 | 1330 | 1090 | 980 | 1040
a mm 430 410 480 320 390
~hy.mm 1280 2500 320 870

Bai tap 4.5 Hay tinh dung tich hinh hoc va toan bd bé mat cua khoi
chid nhat don gian cua bunke, duge diy bang mét nap hinh thip
(H.4.8), néu cdi kich thude dugce trinh bay trén hinh ¢é kich thuée
nhu sau: a, = 2600mm; a; = 850mm:; by = 1900mme; by, = 480mne; Iy =
940mm, hy = 1800mn, con tdm cua 1o thao liéu nam tuong doi véi
truc dung di qua tam cua day trén ¢ mot khoang ¢, = 200mmn song
song v6i chiéu dai canh cua 16 thao liéu.

Bai giai: Kiém tra ty lé cac canh day cua vo bunke, ta tim duoc
U]
va —4 ¢ L

a, b,

, nhu vay vo cua bunke la hinh chép cut bi

quay ngude lai véi ddy I6n ¢ trén. Vi nidp cua bunke khong phai la
phiang ma la ¢ dang thdp, ta tim dugc dung tich hinh hoc cua bunke
nhu 1a téng cua cdc thé tich hinh chop cut V, va hinh thap V, (m”)

V=V +V, = E"”‘z[”laz +b,b, +(a, + b, )(a, + 0, ]}+%ﬂ,bih| -

=—1,8[2.6x0,85+1,9%0,48+ (2,6 +1,9)(0.85+0,48) | +

ml-—-

+%2ﬁxL9xu94=2J3+L65=¢3&m5

Toan bé bé mat cia bunke kin bao gém bé méat canh cua hinh
chép cua F, va bé mat ndp (trong truong hop da cho l1a cua bé mat
canh cua hinh thap) F, (n®):

F,=F+Fy F=2Fp +F,\g +Fpe =

b, + b, b, + b,

) +a.
2 hm =lay +aydhp + -~va~—(3.= ag, +hpe,)

= 4L 5 h;’l.ﬁ. +

ot
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.rbl 2 >

: - 2 a, -,

hap, = Jhé L _2'_’"] ;‘AEl = J}LE ""[ L =+
(a,-a F a,h bl

= a, ’hf +[%]2 +b“’n$ +[5"‘21—T

Thay thé cac gia tri vao phuong trinh ta nhan duoc

2 2
E‘a:z‘s‘jo.mh[%J +1.9J0T942+[%ﬁ] =6,52m"
I A v
b = g s(26-085 oo F o0
ffl \
\ /
[ (2.6-0.85 ¥
hag =\(1,8-*+ = ——-02] =1,92m
Fi ‘I 2
L F
1,9-0,48 Y
hﬂﬂl = 1,824'['.:—21—-"] =1,931”
1,9+0,48

F, =(2,6+0,85)1,93+ (1,92""'2,1):11,44”!2

F,=1144 + 6,52 = 18,0m".

Bai tidp 4.6 Hay tinh dung tich hinh hoec va toan b¢ dién tich bé
mat cta bunke khéi chir nhat don gian duge day béang mot ndp hinh
thdap (H.4.8) néu tdm cia 16 ra liéu trung véi truc thang ding di qua

tdm cua ddy trén (c; =0), a; = 3240mm; a; = 1020mimn; b,
b, =

520mm; hy = 860mmne; hy = 2100mm.

2400mm:;

Bai tap 4.7 Hay tinh dung tich hinh hoc va bé mat bén cue bunke
khéi chit nhat phice tap (H.4.9) ¢é cac kich thuée sau: a, = 820mm; b,

= 1400mm; by, = 620mme; e, = 390mm:; I,

1100mm; hy = 230Cmm.
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'
r

Hinh 4.9 So dé ciia bunke cho Bai tdp 4.7, 4.8 va Vi du 4.2

Bai giai: Bunke bao gom hinh chi nhat va hinh lang tru mat ba
canh bi cidt bdi cdc mat phing khéng song song véi ddy (ném)

V=V, +Vy V,=ably; V._,=F%(bl+bl+bi)

trong dé: b, - chiéu dai cia cac canh bén (song song) cua lang tru

duge cat
F - dién tich cua ddy ling tru dugc cit, c6 nghia l1a mat cit

vudng goc v6i mat bén cua lang tru (trén so dé - dé la
dién tich AKLM).

a;fi, 0,82x2,3

2 2

V, = 0,82x1,4x1,1 = 1,26m% V = 1,26 + 1,07 = 2,33 m*

Fs=F +Fy Fy=2Iy(a; +b,); Fy = Fe + Fpe, + Fapp + Fice,

b, b, by
Néu EJH.‘E 2 , thi Fagp = Free,

F=

:0,94:112; V., =ﬂ,94%(1,4 +1,4+0,62) = 1,071112

Vi 0,62

+0,39=0,7, nén Fy = Fpe + Fpe + Fapgp

b +b b, +b. a 5 B
Fﬂq: 12 ‘2112; FA[‘]: ]2 ? J{_+al ) FABi?l 2:'\“:.;+c2

Fﬂggl —9'&2*\/2 32 +0 392' ——0 9561”.

Fac, = 1—'4——;"% 2,32 + 0,822 = 2,46m>
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Fg, = 1;43-201_62&_2,3 = 2,32m?

F, =232 + 2,46 + 0,956 + 0,956 = 6,69m*
F, =2x1,1(0,82 + 1,4) = 4,88m°

F; =4,88 + 6,69 = 11,6m>.

Bai tap 4.8 Hay tinh dung tich hinh hoc va toan bd bé mat cua
bunke khéi chit nhat phuc tap (H.4.9) duoe day bang mdt nidp phing,
néu a, = 1200mm; b, = by = 1800mm; cs = 0; iy, = 610mme; ho = 2400mn.

Vi du 4.2 Theo diéu kién bai 4.8 hay tinh dung tich hinh hoc va
toan bo bé mat cua bunke khéi chir nhat phie tap (H.4.9) duge day
bing mét ndp phang, néu

- Cac phuong an 1 2 3 4 5 6 7 8
a,, mm 1160 980 1210 947 1020 1250 1130 | 1070
h;, mm 1150 1220 960 1330 1090 980 1040 1410
b,, mm 1760 1920 1780 | 1840 | 1890
hy. mm 286 | 224 | 278 | 215

Bai tap 4.9 Mot bunke tron phic tap i
géobm hinh tru hinh nén cut va duoc o
ddy bing mét ndp nén (H.4.10). Hay 1
tinh dung tich hinh hoc va toan bé bé v [* »
mat cua bunke nay, néu D = 4500mm; |
d = 390mm; h, = 1300; h, = 3800mm; o |
Ny = 920mm. Céc tdm cla cdc vat thé I
hinh hoc tao thanh bunke ndm trén :
mot dudng thang. -—
Hinh 4.10 So do ciia bunke
; tron phic tap cho bai tdp
non tron 4.9, 4.10 va vidu 4.3

v=1mr2n =12
3 2

d

Bai giai: Theo cong thic déi véi hinh

Bé mat canh:
F, = iRVR? + 112 =nR£=~;rnD£
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Déi vei hinh tru tron:
V=nR?h = %I‘tﬂzhi F, =2nRh =nDh
Déi vai hinh non cut tron:

V= %rrh.(Hz +r2 +Rr) :1—12-nh{[)2 +d? + Dd)

F, =R+ =%(D+u‘)£, = h% +(R-r)?
V=V, +V,+V, = nD%h, + 21D, +— mhy(D* +d? + Dd)
12 4 12
=%23,14><4,52x0.92+53,14x4,52><1,3+

4 éa, 14 x 3,8(4,5% +0,39% +4,5x0,39) = 49m°

F <F +F+F =:11-np D? +4h? +nDh, +-i-nu)+d;r><\/4h§ +(D—-d)? =

x 3,14 x4,5/4,52 + 4x0,92% +3,14x4,5x1,3 +

|

+ %3, 14(4,5+0,39)\/4 x 3,82 + (4,5-0,39)? =68,8 m?

Bai tap 4.10 Mot bunke tron phic tap gom mét hinh tru va hinh
nén cut tuong tu nhu trinh bay trén hinh 4.10, nhung duge diy bang
mot ndp c¢6 hinh chom cau. Hay tinh dung tich hinh hoc va toan bd
bé mat cia bunke nay, néu truc cua cac vat thé hinh hoc tao thanh
bunke nim trén mét dudng thang; D = 3600mm; d = 420mm; h, =
840mm; hy, = 2900mm; hy = 610mm.

Vi du 4.3 Theo diéu kién bai 4.10. hay tinh dung tich hinh hoc va
toan bo bé mat cua bunke, néu

Céc phuong an | 1 2 3 a | s 3 7 8
D. mm 2080 | 2560 | 2290 | 2430 | 2370 | 2000 | 2140 | 1950
h,, mm 1040 | 680 | 1000 | 1150 | 1410 | 830 | 1220 | 960
d, mm 438 | 354 | 292 | 380 | 406
h,, mm 1500 | 1050 | 1210 | 1930 | 1620
ki 670 | 430 | 510 | 540
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Bai tap 4.11 M6t bunke tron phic tap hd (H.4.11a) duve dé day vat
lidu rdi c6 goc xodi tu nhién o =32°. Hay tinh dung tinh thuc té giéi
han néu D = 2400mm; d = 600mm; Iy = 800mm; hz = 1100mm.

[ D
= = i - -
¥ | |
& ! & - | [
(] ’_1’ _:r
i D = a7 y
% [ :
] I
£ = |
¥ | ] i
T I
- d = " d -
a) b)

Hinh 4.11 So d6 dé tinh todn dung tich thuc té cia cdc bunke:
a) hd; b) déng kin bdang ndp phdang

Bai giai: Vi bunke hd & trén, nén sau khi dién day hinh nén phia
dudi va phan tru phia trén cia bunke vat liéu sé dugc chat lén phia
trén mép cia bunke dudi dang hinh nén (khi gia tdi ¢ tdm) va tong
thé tich duge xdc dinh nhu la téng cua thé tich nén V,, hinh tru V,
va ndén cut Vjy:

V=V, +V,+V, :?—II-Z-FEDEF:I +iw2,ﬁ2 +%m3(1}3 +d? +Dd)

b= % Digo; Iy = %2,4@32" ~1,2x0,625 = 0,750mm

1?:%3,14:«2,42 x0,750+i>(3,14><2.42><0.3+

+%x3,14x1,1x(2,42 +0,6% +2,4%0,6) =6,93m°

Bai tap 4.12 Mot bunke tron phic tap duge nap vat liéu roi qua 1o
tdm trén mot ndp phiang. Hay tinh dung tich thuc té cia bunke, néu
géc xodi tu nhién cua vat liéu a=41°, D = 1600mm, d = 400mm,
hy = 1900mm, hy = 1260mimn.

Bai gidi: Trong bunke dugc dién diy theo gidi han vat liéu duge
phdn bé sao cho dudi ndp con lai mot khodng khong tu do, thé tich
cua né sé phu thudc vao dudng kinh vé cia bunke va géc xoai tu

https://tieulun.hopto.org



BUNKE XILO CLia XA 127

nhién cua vat liéu. Thé tich vat liéu trong bunke hodc dung tich thuc
cua bunke duoc xac dinh nhu tong cac thé tich nén V,, hinh tru vdéi
chiéu cao t = hy —= Iy ¢6 nghia la V, va thé tich hinh non cut Vj:

V=V +V,+V, :ing'i;;] +lnD2Ih.) =y )+ inh.ai,{)z +d*Dd)
= : 12 4 * 12 -
i, = -—212."3'(1 = -1-'2—6~rg41° =0.8x0,869=0,695m ;
V=$3.14x1,62><0,695+i3,14x1,62{1,9—0,695}+
+%3, 14x1,26(1,6% +0,4% +1,6x0,4) = 3,99m°

Bai tap 4.13 Hay tinh dung tich thuc té gigi han’ cua bunke tron
phifc tap khi nap liéu qua 16 tdm trén nap phang, vat liéu cé géc
xodi tu nhién ®=45°, néu chiéu cao cua phan hinh tru
Iy =1300mm, chiéu cao cua hinh nén cut /i, =1640mm;, dusng kinh
cua hinh tru D = 2200mm, duéng kinh cua 16 d6 liéu d = 490mm.

Vi du 4.4 Hay tinh dung tich thuc té giéi han cua bunke ho duge
thuc hién ¢ dang hinh nén cut khi nap liéu roi vao né néu:

Céc phuong an | 1 2 3 4 5 6 | 7 8
D, mm 2080 2560 2290 2430 2370 | 2100 | 1950 | 2240
o, dé 35 38 40 33 42 36 43 a7
h, mm 1210 1050 1930 1620 1560
d, mm 406 438 354 292
Bai taAp 4.14 Qua moét 16 tai tam ; D s
trén ndp phang cia bunke dugc thuc = —— Sl
s a 2 =ig ¥ 'l..- e
hién ¢ dung nén cut (H.4.12), nguoi e “3;?;' g .:'_in__
ta nap vat liéu réi cé goéc xoai tu T ¢ g
nhién o, =31°. Hay tinh dung tich e 1 -
thue t€ gidi han va toan bé bé mat A C
4 o LA 1 1

cia bunke néu D = 2500mm, d = L d B
500mm; h = 1960mm, con kich thudce
16 nap rat nho so véi cac kich thuée
khac cua bunke.

Hinh 4.12 So dé cia bunke
cho bai tdp 4.14 +4.17
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Bai giai: Tu so do thay rédng dung tich thuc té cua vat lidu ¢ trong
bunke nhu vdy bao gom cdc thé tich hinh nén V, va hinh nén cut V,:

V=W¥+V,= 1 D hy + & nthy(D? +d* + Dyd)
12 12

DPé tinh thé tich cdc vat thé hinh hoc da cho, can phai xdc dinh
hy va D,. Géc o; duge biét tir diéu kién cua bai tap. Géc o, dugc tim
tur tam gidac vuong A,AC,:

AC, D-d 2,5

-5
S R o S O s 516 v O
W~y B guieg O

Oy = arctg
]

Trong tam gidc khéng déu canh ABC:

A =90° —oty, B=o
C=180° - (A + B)=180° - 90° + &y -ty = 90° + 0ty — 0t
Biét cdc géc cua tam gidc va canh AB = D/2, ta tim dugc canh
BC turty 1é

sinA _sinB _sinC_ sin(90° -op) _sinoy _ sin90° + oy — ;)

a b c BC AC AB
AC - ABsino, . BC = ABsin(90° - o)
sin(90° + 0y — ;) sin(90° + oty — 0y)
AC oA =0,665m

~ 2sin(90° + 27° _ 32°)

BC = 2 5s8in(90° - 279) _112m

~ 28in90° +27° - 32°
h, = BCsinoy =1,12sin32° = 0,594m
hg=h-h =1,96-0,594=1,3Tm

D, =2BCcosa; =2x1,12¢0832° =2x1,12x0,848=1,90m

Ta kiém tra tinh ding din cta phép tinh bing cdch sit dung mai
tuong quan:
D, +2EC = D; D, +2ACsinay = D
1,9+2x0,665s1n27" =1,90+2x0,665x0,454 = 2,5m

Vv :11—23,14 x1,9% x 0,594 +%3.14:~,<1,31'1L1,92 +0,52 +1,9%0,5) =2,29m°
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Téng bé mat cia bunke bao gom bé mat canh ciia hinh nén cut
vGi chiéu cao i va dién tich hinh tron véi duong kinh D:

F,=F, +Fx; Fﬂzn{R+r)E=g(D+d}£; =yh? +(R-r)?

Fy = nR* =“—Di
4
trong d6: R, D va r, d - cdac ban kinh va duong kinh day duéi va trén
I - chiéu cao; [ - dudng tao thanh.
Trong bai tdp da cho dudng [ tao thanh cing c6 thé duge tim tu
tam gidc A AC,.
h 1,96

[=AC, = = =2,20m
cosiy cos27°

F, =%lii-x(2,5+ 0,5)2,2 +

n

2
3,14 x2,5 ~15,3m?

Bai tap 4.15 Theo diéu kién bai 4.14, hay tinh trong gid tri tuyét
déi va trong phan tram theo ty 1é déi véi phuong 4n thi nhat, nhu
dung tich thuc té cia bunke va toan boé bé méat cua né bi tha{?dﬁ'i,
néu thay ndp phang biang ndp hinh nén.

Bai giai: Néu bunke dugc dung dé cho vat liéu rdi véi géc xoai tu
nhién o, thi can phai chuan bi mgt nap ¢ dang nén sao cho ¢ dé géc
gitta ddy va dudng tao thanh sé cing c6 goéc «,. Trong trudng hop

nay dung tich thuc té va toan bé bé mat cia bunke dugc cdi tién.

V=V +Vyo = {]Enﬂzfag +%m‘z(D2 +d* + Dd)

D
5 2cos

l

trong dé: i - chiéu cao ndp
Ix - ndp tao thanh; cac gia tri con lai theo bai tap 4.14 (H.4.12)
2,5 - 3,14 '

ly=————=147m; Fy; =10,4 +—
K 9c0s32° T 2

&=

2,5-1,47 =16,2m*
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b= %th?a -0,781m

; . | NG
Vy = IE3,1-4 x 2,5 % 0,781 + %3, 14x1,96(2,5° + 0,5 + 2:5x 0,8) = 5,26m°
# '
Dién tich mat phéng ting lén AF =F,, - F, =16,2-15,3 = 0,9m?
ho#c tinh theo phan trim

AF 0.9
AT 100% =22 %100% = 5.9%
F 15.3 58

n !

Thé tich bunke tang 1én AV =V,, -V =5,26-2,29 =2,97m3 hoac
tinh theo phén tram: '

v
AV 1 00% =297 . 100% = 130%
v 2.29

c6 nghia la viéc giai quyét két cdu don gidn cho phép khi su tang
hoan toan khéong 16n (nhé hon 6%) cia chi phi vat liéu cho viéc ché
tao bunke dé€ ting dung tich thuc té& cia né lén 2, 3 lan. Ngoai ra
ndp hinh nén so véi cdc nén phang thi c6 dé cing 16n hon nhidu va
c6 ti§é duge ché tao td nhitng tdm thép mong hon.

Bai tdp 4.16 Ngudi ta nap vat liéu cd cuc nhé c6 géc xodi tu nhién
oy =37° vao mét bunke tron don gidn (H.4.12), qua mot 16 tai.tam
trong mét nip phing. Hay tinh dung tich thuc t& gidi han va toan b
mat phdng ctia bunke, néu D=1800mm, d =400m, h=1570mm .

Bai t4p 4.17 Theo diéu kién bai tdp 4.16, hiy tinh trong gid tri
tuyét déi va trong phan tram theo ty 1é véi phuong 4n thd nhat, nhu
dung tich thuc t& cia bunke va toan bd bé mat ciia né bi thay déi,
néu ndp phdng duge thay bing ndp hinh nén.

Bai tdp 4.18 Mot bunke tron phic tap bao gom mét ndp hinh nén,
mdt vé hinh try va ddy dugc ché tao ¢ dang nén cut. Bunke lam viéc
trong ch& do da tai hoan toan mét phan, diéu dé gay ra sy mai mon
nhanh chéng ddy cia bunke. Dé bao vé ddy cua bunke .khoéi bi mai
mon thi mat tao thanh cia bunke nghiéng so véi miat phang ngang
mét géc a, nhd hon géc xodi tu nhién cua vat liéu o, , két qua 1a tao
ra mot 1dp vat liéu bdo vé khoéng ra khéi bunke khi dé tdi hoan toan
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bunke (H.4.13)

Hay tinh dung tich thuc té
cia bunke V, va thé tich vat liéu
Vocr, con lai trén ddy ctia bunke

khi d& tai hoan toan khoi bunke, ;
néu D = 4600mm, d = 600mm,

h = 2900mm, o, =36°, a, =25°, o
E=0 . & P e
. % w . o M q h 4
Bai giai: Dung tich thuc té cua £ > 3
bunke bao gom thé tich non V, == EI :
thé tich hinh tru V, véi chiéu i

cao h, va thé tich hinh ngn cut Hinh 4.13 So dé cia bunke cho
V3 véi chiéu cao hs. Thé tich con Bai tgp 4.18, 4.19 va Vi du 4.4

lai Vper duge xdc dinh nhu hiéu

gitta dung tich hinh hoc ctia bunke V, va dung tich thuc té ctia né.
Dung tich hinh hoc béng tong cla céc thé tich cua hinh nén Vi, hinh

tru V, va chiéu cao i, va hinh nén cut V5 vé6i chiéu cao hs.
1 5 | 1 2 . 42
V.=—mnd“h, + —nD*h, + — h.(D* +d* + Dd)
 Sggtd I ey mlyl
V, = — nd2h, +>nD%, + —nhs(D? + d* + Dd)
12 4 12

Vocr =V, -V,
y =%Dtgccl: By <= g %{D—d]tgaz; ho BT

hs = %(D _d)tga,

s =%(4.6—{].6)tg25° - 0,93m; hy =2,9-0,93=1,97m
Iy =%(4,6+0,6)tg36” —1,45m; h, =2,9-1,45=1,45m
Iy = %4*6@36“ =1,67m;

1 2 1 2
Vv =Ex3,14x4,5 x1,6?+1x3,14x4,6 x1,45+

i

+%x3,14x],45{4,62 +0,6%+4,6x0,6)=42,6m"
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V =ix3,14 x 4,6° ><1,67+33,14><4.622<1,97+
12 4

+1L2x3, 14)(0,93{4,62 +0,E-:2 +4,6%x0,6) = 48,0n13
Voor =48,0-42,6 =5,4m°

Bai tap 4.19 Theo diéu kién Bai 4.18 hay tinh dung tich thuc té cia
bunke V, va thé tich cia vat liéu Vpcr con lai trén ddy bunke khi da
dd tdi hoan toan, néu D = 3800mm, d = 700mm, h = 2200mm,
o, =38° a, =24° (H.4.13)

Vi du 4.5 Theo diéu kién Bai 4.18 hay tinh dung tich thuc té cua
bunke V, va thé tich vat liéu Voer con lai trén ddy bunke khi da do
tai hoan toan (H.4.13), néu

Cac
’ 1 2 3 4 5 6 7 8
phudng dn

D, mm 4200 3450 3570 4080 SBEG' 3640 4530 4800

ol 48°12' | 38°42' | 36°30' | 34°30' | 31°36' | 40°48' | 33°54' | 35°36'
h, mm 4020 3400 3250 3840 4680

oLy 24°30' | 22°48' 17°6' 20%12' 18°54'
d, mm 710 630 B20 790 |

Bai tap 4.20 Pé phu hop vdi phan trim san xuit trong ddy chuyén
cong nghé cdn phai dit mét bunke c6 thé tich V = 3,5m® khi dé cao
tong cong khong 16n hon 2m va c6 cdc kich thude trong phuong
ngang khéng 16n hon 1,2m. Nap tdi vao bunke nh¢ tang cudi cua
bang tdi, dd tdi - bing bing tdi nap liéu c¢é chiéu réng B = 600mm;
chiéu day 16p trén bang iz = 100mm. VAt liéu cé géc xodi tu nhién
a, =45°. Hay lua chon hinh dang va hay tinh céc kich thugc cd ban

cua bunke.

Bai giai: Theo diéu kién dé tdi va lién quan tdi su gidi han cua mét
trong nhitng kich thuéc trong mat chiéu bang ta 14y hinh dang khéi
chit nhat cda bunke, diéu nay cho phép khi c¢é hai kich thudc khéng
thay déi thi van thay déi dugc dé dang dung tich trong mét khoang
rong nhd thay-déi kich thuéc thd ba. Ngoai ra, bunke khéi chir nhat
dé dang ché tao trong diéu kién cia xi nghiép khéng trang bi cia
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may moc mac du khi so né vdi cac bunke tron cung dung tich thi doi
chi phi vat liéu l6n hon mét it. Khi chiéu rong cua bunke
b, = 1200mun gia tri hop ly cua kich thudec doc sé la a;, = 1,5b, =
1200x1,5 = 1800mm. Khj ¢ nhiang gia tri 16n a; tuong doi b, thi dé
nghiéng cdc tdm ddy bi thay déi manh mé, nhirng tdm nay ducc bd
tri trong cac mat vudéng goc lan nhau. o nhing kich thudc da ducce
chon trong mat chiéu bang ta nhan duoc dién tich chi nhat F = a,b,
= 1,2x1,8 = 2,16m?, khi do giong nhu déi véi bunke tron cung dién
tich dé6 trong mat chiéu bang thi duong kinh (H.4.14a) la.

- T ;

S/
<51,

a) b) c)
Hinh 4.14 So dé cdc phuong dn cia bunke cho bat 4.20

a) hinh chiz nhdt va tron bang nhau theo dién tich trong mdt chiéu bang
b) cia hinh thdp don gidn; c¢) cia thdp ldng tru phic tap

D:Ja;F =\j4x2,16 —
n 3,14

DPiéu nay khéng ddp ung yéu cau cua bai tdp theo su giéi han
cia kich thudc ngang cia day chuyén cdng nghé.

Trong su tuong quan vdéi chiéu rong bang tai nap liéu, ta lay
chiéu rong cua 16 ra liéu b, bang 300mm, vi khi chiéu rong 16p vat
liéu trén bang 100mm va géc xoai tu nhién 45° thi vat liéu trén bang
sau khi di ra khoi bunke dugc phan bd theo l6p cé chién ring
by = b, + 2hgtga, =300+ 2x100.tg45° = 300 + 200 = 500mm

Kich thudc a, duge lay ti tuong quan a; = 1,5h, = 1,5x300 =
450mm, diéu nay dam bao quan hé ty 1é ¢ dang a, : @y = b, : by ¢6
nghia la viéc lua chon hinh dang cua thdp cut duce thay cho hinh
chép cut ¢é dang phuc tap hon.

Néu khi ¢é cac kich thuée da cho trong mat chiéu bing va dé cao
h = 2000mm ma chap nhian bunke ¢ dang thap cut (H.4.14b) thi thé
tich cua bunke dudng nhu nho hon gia tri da cho.
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V:%h(fq +Fy+ JF )

=%x2{1,2x1,8+0,8x0,45+J1,2x1,8x{],3x0.45}=1,891113

Ngoai ra, véi loi gidi nay cdc méit caa thap sé bi bd tri qud doc,
diéu d6 dan dén su treo vat liéu khi d& tdi do tao vom hoac doi hoi
phdi trang bi cho bunke thiét bi chuyén dung dé phd vom tao thanh.
Cédc géc véi mat thang ding hop tuong ing cho cdc méat ¢6 cac canh
b va a.

0 =05 - ety 088 0,998 = 18%40"
oh 2x2,0

Oy = arctg

" 12-0,3
s et AT e 0 0,225 = 12°40"
oy = arctg oh arctg 530 arctg

Ta lay hinh dang phuc tap cia bunke khdi chit nhat bao géom
khdi chir nhat va thép cut.

D6 nghiéng ciia mat thodi hon b cia thap cut duge 14y bing gée
xo0di tu nhién cda vat liéu, c6 nghia la o, =a, =45°, dé cho vat liéu
khéng bi giir lai trén d6é khi dé tdi hoan toan, con trén cdc mét déc
hon a thi vat liéu lai cang khong bi gid lai.

Chiéu cao cia hinh thép cut:
| a-a, 1,8-0,45

=0,675m
2tgay  2tg45°

I, =

Con thé tich cta né:

Vo= %hz{Fl +F, + |/ F,)

= -13:0,675(1,2:,(1,3 +0,3x0,45+./1,2x1,8x0,3x0,45) = 0,639m3

Thé tich cha khai chir nhat:
V,=V -V, =35-0,639 =2 86m>

Tir d6 chiéu cao cia khéi chir nhat (H.4.14¢):

FF ab 18x12

h=h +hy;y=1,32 + 0,675 = 1,995
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diéu nay thoa man yéu cau h<2m.

Ta ldy bunke hé don gian do trong diéu kién cua bai tap khéng
doi hoi su kin khit cua bunke. Dung tich thuc té cua bunke dugc lay
bing dung tich hinh hoc vi viéc nap liéu vugt cao qua thanh sé gay
ra trao liéu ra ngoai mép trén cua bunke.

Bai tap 4.21 Theo diéu kién bai 4.20 hay chon hinh dang va tinh
cac kich thude co ban cua bunke tron ¢6 duéng kinh khong vuot qua
1,7m.

Bai tap 4.22 Qua mot 16 hinh chif nhat ctia cita xa c¢6 chiéu rong
khéng doéi B va dd cao duoc diéu chinh tir H, dén H,, nguoi ta thdo
liéu tir bunke v6i van téc trung binh v. Hay tinh gia tri giéi han cua
kha nang théng qua cua cia xa (n’/gio), néu B = 650, H, = 120mm,
H; = 340mm, v = 1,17m/gidy.

Bai giai: Kha nang thong qua dugc tinh theo cong thuc (4.1)
Q, = 3600Fv,, = 3600BH,v,, = 3600x0,65x0,12x 1,17 = 329 m*/gic

=3600x0,65%x0,34 1,17 =931 m°/gid
Qz g

Bai tap 4.23 Theo diéu kién bai 4.32 hay tinh d6 cao nang cua van
ctfa xa (néu theo quy trinh cong nghé doi hoi phai thdo liéu ti bunke
qua cua véi so luong 746:m°/gio.

" Vi du 4.6 Theo diéu kién bai 4.32 hay tinh dé cao nang ciia van cita
xa, néu

ph;?; i 1 2 3 4 5 6 7 8
Q, m’/gi¢ 243 294 544 832 604 385 412 711
V. migidy 0,43 0,82 ! 0,69 1,08 | 0,94

B.m 0.39 047 | 054 | 0.61

Bai tap 4.24 Mot bunke c6 dung tich thuc t& V =25m® va dugc
trang bi cua c6 16 thdo dang tron c¢6 dudng kinh D =350mm. Hay
tinh thoi gian thdo tdi hoan toan cua bunke, néu vdn tdc trung binh
cua sy chay liéu V,, =0,75migidy .
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136 CHUONG 4

Bai giai: Kha nang thong qua cta cua (m/gidy)
_nD®, _314x0,35°

Q=PV, ==V, x 0,75 = 0,0718m"/gidy
D b giky | E=8plitt 43 gid
- 0,0718 . g Y _ P g 4

Bai tap 4.25 Theo vat liéu ¢ chuong 4, s dung cdc huéng dan da cé,
hiay thanh ldp bai tdp vé nhing vdn dé lién quan trong thuc té va
hay gidi bai tap dé.
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