Huwéng dan hoc INVENTOR

CHUONG 1
GI01 THIEU CHUNG VE AUTODESK INVENTOR

Autodesk Inventor 12 phan mém CAD iing dung trong thiét ké co khi véi
nhiéu kha nang manh trong thiét ké mé hinh Solid, ¢6 giao dién nguodi dung thuan
tién va truc quan.

Chuong nay cung cip cai nhin téng quan vé moi truong thiét ké va cac chiic
nang co ban cta Autodesk Inventor.

1.1. TONG QUAN VE AUTODESK INVENTOR VA VE TAI LIEU

Cau tric hé thong cua Autodesk Inventor tao ra thé manh vé thiét k€ mo hinh
3D, quan ly thong tin, hop tac thiét ké va ho tro k§ thuat. Mot s6 diém manh trong
cau tric hé thong nay la:

- Thiét ké mach lac, sit dung cong nghé phat trién thong dung (nhu COM va
VBA).

- Tuong tich v6i phan ciing hién dai, nhu Card OpenGL va Dual Processors.

- C6 kha nang xtr Iy hang ngan chi tiét va cac cum lap lon.

- Cung cap giao dién lap trinh ting dung (Application Program Interface - API)
va cau tric mé rong vé6i cong nghé COM chuan dé tao lap va chay cac ing dung thi
ba (Third-party applications).

- C6 kha nang trao doi truc tiép di liéu thiét ké véi ban vé 2D ciia AutoCAD®,
mé hinh 3D ciia Mechanical Desktop® hoic mo hinh STEP tir cac hé thong CAD
khac.

Autodesk Inventor can cho ai? Autodesk Inventor la cong cu tao mé hinh solid,
huéng doi tuong (Feature-Based'), dung cho cac nha thiét ké thiét k€ co khi trong
moi truong 3D.

! Trong cac phan mém CAD 3D, nhu Autodesk Mechanical Desktop, Autodesk Inventor
ching ta gap 3 loai Feature:

- Sketched Feature la doi tuong cau thanh chi tiét (Part) dugc tao tir phac hoa (Sketch);

- Placed Feature ciing la doi tuong cau thanh chi tiét, nhung duoc tao bang cac cong cu riéng,
nhu 10, ren, vat mép, vé goc,...

- Work Feature 1a cac déi tuong hinh hoc bé trg, nhu bé mat, duong truc, diém ma nguoi ta
dua vao dé dé dinh vi, tao lap cac déi tuong khac.

Noi chung, theo trinh tu hinh thanh cac déi tuong trong mo hinh, ta c6 Sketch -> Feature ->
Part -> Sub Assembly -> Assembly. Trong tai liéu nay, ching c6 thé dugc dich 1a Phac hoa -> Doi
tuong -> Chi tiét -> Cum lap con -> Cum lap hoic duoc giit nguyén tir goc. "Poi tuong" & day khac
v6i "Entity" trong AutoCAD.
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Noi dung cua tai liéu: Tai liéu nay cung cap thong tin vé moi truong thiét ké
cua Autodesk Inventor theo nhiéu miic, tir co s6 dén nang cao, phan thanh cac
chuong theo tirng chuyén dé. Moi chuong déu cung cap cac loai thong tin sau:

- Cac tién ich: Liét ké cac tién ich dac trung cua chuong.

- Trinh tu lam viéc: Khai quat cac buéce va trinh tu sir dung cac cong cu mot

cach hiéu qua.

- Cac phim va ky hiéu: Bang ké va giai thich cac phim va ky hiéu dac trung

cho moi chuong.

- Meo: Meo dé thuc hién cong viéc nhanh va thong minh.

1.2. CAC TIEN ICH
Duéi day 1a tong quan vé mot so tién ich dung trong tao moé hinh, quan ly tai liéu,
cong cu ho tro va hoc tap.

1.2.1. Tién ich tao m6 hinh

Khong giong nhu cac cong cu tao mé hinh solid truyén thong khac, Autodesk

Inventor dugc phat trién chuyén cho thiét ké co khi. N6 cung cap nhimg cong cu
thuan tién cho thiét ké mo hinh chi tiét.

- Derived Parts: Tao mot chi tié€t dan xuat tir mot chi tiét khac. Dung Derived
Parts dé khao sat cac ban thiét ké hay cac qua trinh san xuit khac nhau.
Xem chuong, 4 ""Mo hinh chi tiét".

- Solid modeling: Tao cac doi tuong hinh hoc phiic hop bang kha nang tao mo
hinh lai, tich hop cac bé mat véi cac Solid. Autodesk Inventor sir dung cong
cu mo hinh héa hinh hoc méi nhat ACIS™. Xem chuong 4, "Mo hinh chi
tiét".

- Sheet Metal: Tao cac doi tuwong va chi tiét tir kKim loai tAm bang cach sir dung
cac cong cu tao mo hinh chi tiét va cac cong cu chuyén cho thiét ké chi tiét tur
kim loai tAam, nhu uon (Bend), vién mép (Hem), go (Flange), mau phang (flat
pattern). Xem chuong 6 "Thiét ké chi tiét tir kim loai tam".

- Adaptive Layout: Dung cic Work Feature (mat, truc, diém) dé lap cac "chi
tiét" 2D v6i nhau. N6 ¢6 thé duoc dung dé khao sat va hop ly héa cum lap
trude khi chinh thitc chuyén thanh mé hinh 3D. Xem chuong 7 "Lap rap".

- Adaptive parts and assemblies: Tao cac chi ti€t va cac moi lap thich nghi.
Chi tiét thich nghi c6 thé thay déi theo chi tiét khac. Ta c6 thé chinh stra cac
chi tiét ¢ bat ky vi tri nao trén mo hinh va theo bat ky thit tu nao chit khong
nhat thiét phai theo thir tu tao lap ban dau. Xem chuong 7 "Lap rap".

- Design Elements: Truy cap va luu trir cac doi tuong trong mot Catalog dién
tir dé co thé sir dung lai dugc. Cé thé dinh vi, chinh stta ching. Xem chuong
8 "Cac phan tu thiét ke".
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Collaborative engineering: Moi truong cho nhém ¢6 nhiéu nguoi cing lam
viéc v6i mét cum Lip. N6 cho phép giam thoi gian thiét ké ma khong can han
ché nang luc 1am viéc cia moi ca nhan. Xem chuong 11 "Hop tac thiét ke".

1.2.2. Tién ich quan ly thong tin

Tao mo hinh méi chi la biat dau qua trinh thiét ké. Autodesk Inventor con cung
cap cac cong cu giao tiép hiéu qua.

Projects: Duy tri su lién két giita cac files. T6 chitc cac files truée khi thiét ké,
sao cho Autodesk Inventor xac dinh dudong dan cua cac files va c6 thé tham
chiéu dén cac file d6 va cac file ma ching tham chiéu dén. Xem chuong 11
"File dé an".

Quan ly ban vé: Cho phép tao cac ban vé nho cac cong cu don gian héa qua
trinh. Cac ban vé duoc tao va quan ly theo cac tiéu chuan ANSI, BSI, DIN,
GB, ISO, JIS , ké ca cac tiéu chuan riéng cua hang. Xem chuong 10 "Ban
vé'".

Design Assistant: Tim ki€ém chi ti€t theo cac thugc tinh nhu: ma so chi tiét,
vat liéu,...Tao bao biéu trong va ngoai moi truong Autodesk Inventor. Xem
chuong 11 "Hop tac thiét ke".

Engineer's Notebook: Truy cap va ghi chi thong tin thiét ké va gian véi cac
doi tuong, cho phép luu giir thong tin vé qua trinh thiét ké. Xem chuong 11
"Hop tdc thiét ké".

1.2.3. Hé thong hé tro nguoi ding

Autodesk Inventor ¢c6 mot hé thong ho tro nguodi dung phong phi, tién loi va
hiéu qua. Hé thong nay duoc nhing truc tiép trong Autodesk Inventor, gitp cho viéc
truy cap nhanh chéng. Ching gom:

Hé thong ho tro nguodi dung (Design Support System - DSS): Mot hé thong
16n, cho phép dat duogc "day-one productivity” trong thiét ké.
Web: Tir DSS c¢6 thé lién két v6i Autodesk Point A va RedSpark dé tim thong
tin bo sung trén Web, lién két véi Site ciia cac nha cung cap,...

Autodesk Online: Download phién ban cap nhat cua Autodesk Inventor va
tim thong tin vé san pham, hoé tro ky thuat va cac thong tin khac.

1.3. GIAO DIEN NGUGI DUNG

Giao dién nguoi dung cia Autodesk Inventor theo chuan chung cac iing dung

trén Windows.

C6 2 thanh phan chinh trong giao dién cua Autodesk Inventor:

Cura s6 iing dung xuat hién moéi khi Autodesk Inventor dugc mé ra.

Cura s6 do hoa hién thi khi mot file duoc mé. Néu c6 nhiéu file cing dugc mé
thi file dang l1am viéc sé nam trén ctra s6 hién hanh.
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Hinh dué6i day minh hoa mot cira s6 ting dung véi file mau chuan duoc hién thi
trén cira s6 do hoa.
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1.3.1. Cira s6 duyét (Browser)

Browser hién thi két cau
dang nhanh cay cua cac chi tiét,
Cac cum lfip va cac ban vé trong  Design View bution — Help button
file dang hoat dong. Moéi moi
truong c6 Browser riéng cua
minh. Hinh bén minh hoa
Browser trong moi truong lap rap
va thanh cong cu cua no.

Filter butinn—-—? ?En * "_J Browser toolbar

Azzembly?

1.3.2. Cac lénh va cac cong cu

Autodesk Inventor sir dung cac thanh cong cu (Toolbar) kiéu Windows va
Panel cua Autodesk Inventor. Theo mac dinh, Panel hién thi phia trén Browser. Ta
c6 thé cho hién Toolbar, Panel hoac két hop ca hai. Cac Toolbar c6 thé dockable,
nghia la dugc kéo dén cac vi tri khac nhau. Autodesk Inventor chi cho hién cac
Toolbar thich hop v6i moi truong dang hoat dong. Vi du, néu ta dang trong moi
truong lap rap ma kich hoat mot chi tiét, Autodesk Inventor lap titc chuyén tir
Toolbar lap rap sang Toolbar cho mé hinh chi tiét. Cac moi truong diung chung mot
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s6 phim hay cong cu chung, nhu New hoac Help, nhung ciing c6 bo cong cu riéng cua
minh.
Duéi day 1a mét vi du vé thanh cong cu Feature, duoc hién thi trong moi
truong thiét k€ mo hinh chi tiét.

BREEEPRFEE V RRDE B -0 #8200

D¢ dinh vi thanh cong cu, kéo né lén dinh, xuéng day hay sang canh cia cira so
iing dung. Ta c6 thé dé né tu do & giita man hinh. Ta c6 thé kéo mot géc cia thanh
cong cu dé thay doi hinh dang cia no.

D¢ bat hoac tit thanh cong cu, chon View -> Toolbar, sau dé chon thanh cong
cu can bat hoac tat.

Cac cong cu cia Autodesk Inventor chi mé cac hop thoai khi can thiét.

Vi du: Khi kich chuot vao moét cong cu Sketch, ta c6 thé vé ngay. Nhung khi
kich vao mot cong cu trong Feature thi s€ hién ra hop hoi thoai.

Kich cong cu sketch ... Kich cong cu Feature va dién thong tin
_ = |

i i A Shape Ereni
% Edit Coordinate System o | P —

S Line 4L = 1 | e TEE—
{sF Centerpointcircle » [0 I B _
" Thiee pont arc = 2 [ J e ] | S y |

1 Twa point rectangle =
™ Filet
4+ Point, Hole Center ﬂ

... va bat dau vé

Dé két thic va thoat mot cong cu: Chon cong cu tiép theo ma ta can diung hoac
nhan phim ESC. Ta ciing c6 thé kich chuot phai va chon Done tir menu ngir canh.

Khi lam viéc v6i Autodesk Inventor ta c6 thé hoac 1a chon déi tuong truée sau
do kich chuot dé chon cong cu can tac dong lén doi tuong chon hoac 1a chon cong cu
trudc, sau do chon doi tuong.

Chon cong cu trudc ... HOAC Chon doi tuong trudc ...

|| (P Shatch

~
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|| (P Shmtch

... roi chon doi tuong ... roi chon cong cu

1.3.3. Menu ngit canh

Dione [ESC]

Bestart

Menu ngit canh dugc hién thi khi kich

chuot phai. Tuy thuéoc vao kich chuét & dau f;'f:m

va vao lic nao ma ta cé thé thay cac tuy Intersection
chon, xac dinh cong viéc dang thuc hién. AutoProject
Hinh bén la mot vi du vé menu ngit canh Previous View +F5

J=ometnic Wiew

trong moi truong sketch.

How To...

1.3.4. Sketch va cac ché do lua chon.

Ta st dung ché do Select hay ché do Sketch dé thong biao cho Autodesk
Inventor biét, ta muén chon doi tuogng hay muon tao bién dang phac thao. Khi mo
file chi tiét l1an dau Autodesk Inventor tu dong Kich hoat ché do Select va ché dé tao
phac thao 2D. Ta c6 thé diéu khién ché€ do Sketch va cac ché do Select bang cac nit
trén thanh nit lénh.

| | el Select |+ || sk
@Ekﬂt&h . = Ay Feate T asks
£ 3‘3 Face Tazks
P 2 Sketch +5 |y Sheetoh T asks
¥ 30 Sketch —
Nit ché do sketch mo rong Nit ché do select mo6 rong

1.3.5. Cac biéu tuong con tro

Khi ching ta dung Autodesk Inventor cac biéu tuong nho thuong hién thi bén
canh con tré. Nhitng biéu tuong nay chi cho ta biét ta c6 thé lam gi dé v6i mé hinh
hay thuc hién cac thao tac lién quan dén no.

A Vi du, biéu tuong nay xuat hién khi ta vé cac duong thiang song song.

1.3.6. Cac file mau (Templates)

Autodesk Inventor cung ciap cac mau cho 4 kiéu file trong Autodesk Inventor:
Part, Assembly, Presentation va Drawing. Cac file Part ciing c6 thé duoc sir dung
cho cac Catalog va cac chi tiét tir kim loai tam (Sheet Metal).
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Phan mé rong va biéu tuong cua ciia cac file nay dugc mo ta nhu dudi day.

Azzerbly.iam

Tl
= ]|

Crrawing. idw

B

Fart.ipt

Frezentatian.ipn

Miau cho ciac kiéu file khac nhau nay niam trong hop thoai cia Autodesk
Inventor, n6 duoc hién thi khi ta kich chuét vao tuy chon dé mé mét file méi. Cac
thé Default, English va Metric chita dung cac mau file v6i don vi do va tiéu chuan vé
tuong ing. Pon vi do va tiéu chudn dung trong mau Default dugc chon khi cai dat

Autodesk Inventor.

Autodesk Inventor New File Templates

Vi tri cua file Template | Tén file Template Mo ta

Default tab Sheet Metal.ipt Default Sheet Metal Part
Standart.iam Default Assembly
Standart.idw Default Drawing

Standart.ipn

Default Presentation

Standart.ipt Default Part
English tab Catalog (in).ipt Part Catalog (in)
Sheet Metal (in).ipt | Sheet Metal Part (in)
Standart (in).iam Assembly (in)
ANSI (in).idw Drawing (in)
Standart (in).ipn Presentation (in)
Standart (in).ipt Standard part (in)
Metric tab Catalog (mm).ipt Part Catalog (mm)

Sheet
(mm).ipt

Metal

Sheet Metal Part (mm)

Standart (mm).iam

Assembly (mm)

BSLidw

Drawing (tiéu chuan BSI)

DIN.idw Drawing (tiéu chuan DIN)
GB.idw Drawing (tiéu chuian GB)
ISO.idw Drawing (tiéu chudn ISO)
JIS.idw Drawing (tiéu chuan JIS)

Standart (mm).ipt

Presentation (mm)

Standart (mm).ipn

Standard part (mm)
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1.4. HE THONG FILE PE AN (PROJECTS).

Trong Autodesk Inventor ta dung Projects dé quan 1y cac File. Mot Project bao

gom mot Folder xac dinh, mot hoic vai Project Home Folder, vi tri viing lam viéc
(Workspace Loaction) va cac Folder chita cac File dugc lién két toi Project.

Projects Folder: Chira cac Shortcut t6i cac file trong Project Home Folder. Ta
chi ¢6 mét Projects Folder duy nhat.

Project Home Folder: Chita dung mot file (.ipj), xac dinh duong dan téi cac
Folder chita dung tat ca cac file lién két t6i Project. Ta c6 mot Project Home
Folder cho moi Project duoc Setup. Cac Shortcut t6i cac Project Home Folder
nay chira dung trong Projects Folder.

Workspace: Xac dinh vi tri dau tién ta lam viéc véi Project. Moi mot Project
c0 mot Workspace. Ta thuong ghi cac File méi vao trong Workspace.

Cac file lién két t6i Project: Co thé 1a cac File cuc bo hoac trén mang, duoc lién
két t6i hoac duoc tham chiéu téi Project. Cac duong dan téi cac File nay duoc
chira dung trong file .ipj trong Project Home Folder.

Khi sir dung cac Project, Autodesk Inventor luon luon cé thé tim tat ca cac file

va cac file tham chiéu dén. St dung Project ta c6 thé:

Thiét dat Project bat ky khi nao.

Thiét dat ché do da Project.

Lam viéc v6i cac bo phan khac nhau cia mét cum lip trong cing mot thoi
diém.

Chia sé thu vién chu4n va thu vién nguoi dung.

Chia sé cac file v6i mot nhém lam viéc.

1.4.1. Thiét dat Projects Folder

Mac du ta c6 thé tao cac File ma khong thiét dat Project Folder, tuy nhién ta

nén thiét dat Project truée. Truée khi tao mot nhom cac File ta can té chic chiing
vao trong mot Project va tao cac Folder can thiét.

D€ thiét dat mot Project Folder: kich chudt vao Tools -> Application Options.

Trong General Tab cta hop thoai Projects Folder, chon mot vi tri. Vi tri nay, sau Khi
thiét dat ta thuong khong thay doi.

1.4.2. Tao Project moi

Co6 2 phuong phiap mé mét cita s6 Projects trong hop thoai Startup cua

Autodesk Inventor. Khi mé mot méi truong lam viéc cia Autodesk Inventor, hop
thoai Startup dua ra cac tuy chon cho Project. Khi kich vao muc Projects, ctra s6
Projects dugc mé. Ta ciing c6 thé chon menu File -> Projects dé cita s6 Projects.

Ta dung hop thoai New Project Wizard dé tao mot Project méi.

Cogiotloa.cont Page 5



Huwéng dan hoc INVENTOR

D€ tao mot Project méi: Trong hop thoai Startup, kich chuot vao Projects hoac
chon menu File -> Projects. Kich phai vao cita sé Project, chon New hoac kich phim
New. Sau d6 thuc hién cac buée do hop thoai New Project Wizard huéng dan, nhu xac
dinh’:

- D6 1a Project mé6i hay mot Workspace riéng cia nhom project cé trude?

- Project sé st dung cac File cua Autodesk Inventor sin c6 hay cac File méi?

Ta con phai xac dinh:

- Tén Project

- Vi tri cua Project Home Folder.

- Vi tri cia File cho Workspace.

- Vi tri File cia nhom Projects néu d6 1a mot nhom cac Project.

- Cac thu vién tiéu chuan va cac thu vién nguoi dung chira trong Project.

Flle Shortcut dan dén Project (.ipj) sé duogc tu dong ghi vao Ptoject Home
Folder.

1.4.3. M6 Project ¢o san

Dung cira s6 Select a project file dé mé mot project c6 san. Khi mé hop thoai
StartUp sé cung cap cac tuy chon Project cAn mé va chon file project trong cira sé.

Vung phia trén cua ctra s6 Project liét ké cac Folder Project c6 sian. Cac folder
Project chita cac dudong dan téi tat ca cac file cia Project.

Vung thap hon cua cita s6 chita dung cac thong tin vé dinh vi cia Project da
dugc lua chon trong phan phia trén cta cira s6. O day ta c6 thé chon mot kiéu dinh
vi sau do6 kich dip chuét vao duong dan cua dinh vi d6 dé tim file Project.

- Hién thi cac Project - Chon mot file Project trong cira so:

Trong hop thoai StartUp kich dap chuot vao Projects hoac chon File > Projects.

- M& mot file Project ¢6 sin: Chon mot project trong vung phia trén cua cira so
Project sau d6 chon mot duong dan trong ving phia duéi cua cira so. Kich dap vao
mot dudng dan file project. Cac file trong ving dinh vi nay sé duoc liét ké trong hop
thoai Open, kich dip vao tén file can mo.

2 Hop thoai New Project chi c6 thé dugec mé sau khi tat ca cac File ciia Autodesk Inventor da
dong.
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[Autodesk Inventor )
-
ILQ Project name | Project location |
o m Default
Getting Started " Samples C:%Program Filezautodesk \nventor 445 amplezihodels
Tutorial_Files C:\Program Files\autodesk \rventor 45T utonial Files
BE &n 2 C:\My Docurnents
Samples CAPROGRA™TNAUTODESKMMWENT ~1%5 ampleshh odels
Tutorial_Filez CAPROGRA™TWUTODESKMMYEMT ~14Tutorial Files
@ Project -

@ Included file = C:yMy DocumentsvB & S0 2.ip
@ Workspace
[ Workspace - C:\Program FilesAutodeskh nventor 445 amplestModels\WwWorkspace
@ Local S5earch Paths
[C3 Local - C:\Program Files\Autodesk rventor 445 amplesiModels\Local
@ Workgroup Search Paths
£ Workgroup - C:\Program Filest\autodesk S nventar 445 amplesiModels\wiorkgroup
(£ Workgroup? - C:\Program FileshAutodeskh nventar 445 amplesib odels\workgroup _ILI
3

A S R

| BT PURTORPRSy LN PP w Pepepapuoy v

‘I rlearma I
@l [ (=1 | Browse. .. | Save | ) [ I Cancel |

- Thay déi cac project: Trong ctra s6 Select a project file chon mot project khac
va kich chuét vao nit Apply. Khi thay doi tir mét Project t6i mot Project khac
ta ciing c6 thé thay doi noi ma Autodesk Inventor tim céc file. Ta khong thé
thay doi project khi file dang mo.

- X4c dinh cac kiéu duong dan: Autodesk Inventor sur dung cac duong dan tit
trong cac Project Folder dé dinh vi va kich hoat cac file Project khac nhau, theo mot
giao thirc nhat dinh. Khi mé moét file Project (.ipj), Autodesk Inventor str dung cac
duong dan xac dinh file Project hién hanh dé tim cac file thanh phan. Péi v6i moéi
file thanh phan hé thong sé dua trén duong dan dé tim kiém cho dén khi tim thay né.
Ta c6 thé uu tién cac duong dan tim kiém dé tang nhanh qua trinh tim ki€m cac file.

Mot Project c6 thé duoc chi ro qua 4 kiéu duong dan tim kiém: Work space,
Local, Workgroup va Library. Mot file Project nhat thiét phai c6 duong dan tim
kiém Workspace va c6 thé c6 mot vai duong dan tim kiém khac trong sé cac duong
dan tim kiém con lai.

+ Workspace: Pinh vi mac dinh cho cac file. Néu tat ca cac file cua Project da
dugc dinh vi trong mot vi tri, vi tri nay chi c6 thé 1a duong vao cua file Project. Néu
ta lam viéc trong mot nhom thiét ké, Workspace nhan ra vung lam viéc riéng cua
tung nguoi.
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+ Local: Vung file b6 sung. Cac ving nay c6 thé ¢ trén may tinh ca nhan hoac
trén mot Network.

+ Workgroup: Dung chung cic vung trén mang dé tham chiéu cac file. Cac
viing Workgroup duoc ding chu yéu khi ta lam viéc trong cac nhém thiét ké.

+ Library: Cac vung cho cac chi tiét chuan hoac cac thu vién duogc dat tén khac.
Puong dan nay sé duoc Autodesk Inventor tim trudc tién.

Caic chi tiét tieu chuian nhu dinh 6c hoac cac chi tiét don bay c6 thé chiém 50-
60% cua mot lap rap. Khi cac chi tiét nay khong thay doi mot cach thuong xuyén thi
chiing nén dat trong cac thu vién. Chi ¢6 mét yéu to dé nhan ra mot chi tiét trong
thu vién hay moét chi tiét khac dé 1a viing ma file dé duoc xac dinh 1a duong dan téi
thu vién. File 1ap rap nhan ra khi chén mot chi tiét l1ay tir trong thu vién va kiém tra
cho lan mo file tiép theo.

Néu hé thong khong tim thay file thi n6 sé hién thi hop thoai Resolve Link khi
do ta co6 thé chi dan téi file do. Tir d6 hé thong sé kiém tra ving thu vién truéc tién,
c6 thé tang nhanh qua trinh mé file bang cach chuyén cac chi tiét tiéu chuan dén
duong dan thu vién.

DPoi v6i nhitng chi tiét khac, trude tién hé thong sé kiém tra Workspace sau dé
dén cac duong dan téi vang cac file khac (Local path), ti€p dén cac duong dan
workgroup.

Néu file khong dugc tim thay thi Autodesk Inventor sé tim nhiing folder ma
chira file Project sau d6 hién thi hop thoai Resolve Link khi d6 ta c6 thé tim file nay.

- Tim céc file: Hop thoai Resolve Link c6 mot truong dé xac dinh duong dan
tim kiém. Khi tim mot file don gian ta chi can Kich chuot vao Path name sau dé
duong dan téi file duoc nhap vao truong Look in. Néu khong tim thay file kich chuot
vao Skip dé tiép tuc nap cac rang buoc. Néu kich chuot vao Skip All hé thong sé
khong nap nhiing rang buoc véi cac file bi l10i.

1.5. XUAT NHAP DU LIEU

Co thé nhap cac file dang SAT, STEP va cac file AutoCAD, Mechanical
Desktop dé dung trong Autodesk Inventor. Ta ciing c6 thé ghi cac file Part va file
Assembly trong Autodesk Inventor thanh mét vai dang file khac. Cé thé ghi cac file
ban vé cia Autodesk Inventor nhu la cac file DXF hoac cac file(DWG) cua
AutoCAD.

Ghi chu: Cdc file Mechanical Desktop c6 thé duoc lién két téi cdc cum ldp ma khong
can nhdp vao moi truong Autodesk Inventor.
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1.5.1. Cac file AutoCAD:

Cé thé nhap mot ban vé AutoCAD (.dwg) thanh mot phac thao cua chi tiét,
moét ban vé, hoac mot ban vé phac thdo. Ta ciing c¢6 thé xuat mét ban vé cua
Autodesk Inventor thanh mot ban vé ciia AutoCAD va c6 thé chinh sira duoc.

- Nhap ban vé AutoCAD (.dwg) thanh mot sketch: M6 Autodesk Inventor
part file hoac drawing file va kich hoat ché do sketch. Kich chuot vao File->Open
sau dé chon file ban vé AutoCAD (*. dwg) tir danh sach cac kiéu file (Files of Type
list). Duyét va chon file sau do kich chudt vao Open. Trong hop thoai chon AutoCAD
Drawing Data sau dé chon don vi do thich hop. Kich chuot vao niit >> dé chon thém
cac tuy chon cho nhap file va kich chuét vao OK. Cong cu chuyén déi sé thuc hién
chuyén cac doi tuong (entity) tir mat phang XY ciia khong gian mé hinh va dat
chiing trong moéi truong sketch. Mot vai déi tuong nhu splines khong thé chuyén doi
duoc.

- Nhap ban vé AutoCAD (*.dwg) thanh mét ban vé trong Autodesk Inventor :
M6 Autodesk Inventor Drawing file. Chon File->Open sau d6 chon file ban vé
AutoCAD Drawing (*. dwg) tir danh sach cac kiéu file (Files of Type list). Duyét va
chon file can nhap, sau dé kich chuot vao Open.

- Xuat dir liéu ra moi truong AutoCAD: Chon File -> Save Copy As sau dé
chon AutoCAD Drawing (*. dwg) tu Save as Type list (danh sach cac dang file ghi
ra).. Nhap tén file va kich chuot vao Option dé chon cac tuy chon thich hop khi ghi
sau do kich chuot vao Save. Cong cu chuyén doi sé tao ra mot ban vé AutoCAD méi
va chuyén toan bo vao ché do paper space cua file DWG. Néu trong ban vé cua
Autodesk Inventor ¢6 nhiéu Sheet thi moi sheet dugce ghi thanh mét file Dwg riéng.
Cac doi tuong duogc xuat ra dwg tré thanh cac doi tuong cia AutoCAD, bao gom ca
cac kich thudéc.

1.5.2. Cac file Mechanical Desktop:

Autodesk Inventor c6 thé hiéu cac chi tiét hodc cac cum liap trong Mechanical
Desktop. Ta c6 thé nhap mot file Mechanical Desktop duéi dang mét ACIS body
hoac 1a chuyén déi hoan toan. Cac feature ma duoc ho tro trong Autodesk Inventor
thi sé duoc nhan dang. Cac feature khong duoc ho tro trong Autodesk Inventor thi
sé khong dugc nhan dang. Néu Autodesk Inventor khong thé nhan ra mot feature thi
né sé bo qua feature d6 dong thoi dua ra thong bao trong Browser va hoan thanh
viéc nhan dang.

- Nhap mot file Mechanical Desktop: Chon File->Open sau d6 chon AutoCAD

Drawing(*.dwg) tix danh sach cac kiéu file. Duyét va chon file sau d6 kich

chuot

vao Open. Trong hop thoai Open DWG File chon tuy chon Mechanical Desktop
Part/assembly sau dé chon don vi do thich hop. Kich chuét vao nit >> dé lua chon
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thém cac tuy chon khac cho viéc nhap file. Kich chuot vao OK Autodesk Inventor sé
chuyén ddi va mé mot file Autodesk Inventor.
Ghi chii: B¢ nhdp dit liéu mé hinh ti cdc chi tiét hodc cdc cum ldp trong Mechanical
Desktop thi Mechanical Desktop phdi duoc cai ddt va dang chay trén hé thong.

1.5.3. Cac file SAT:

Cac file SAT chita cac solid khong tham sé. Chiing c6 thé 1a cac Boolean solid
hoac nhiing solid tham sé véi cac moéi quan hé da bi loai bo. Mot SAT file c6 thé duoc
dung trong mét cum liap. C6 thé bo sung cac feature tham s6 téi solid co sé.

- Nhap mot file SAT (*.sat): Chon File -> Open va sau do chon cac SAT file tu

danh sach dang file ( File of Type list). Duyét va chon file sau do kich chuét vao nut
Option dé dat don vi do cho file d6. Kich chuot vao Open, Autodesk Inventor sé
chuyén doi va mé file mé6i. Néu mot file SAT chita mét thuc thé don thi n6 sé xuat ra
mot file chi tiét Autodesk Inventor v6i mot chi tiét don. Néu file chira dung nhiéu
thuc thé no6 sé xuat ra mot file 1ap rap c6 cum lap véi nhiéu chi tiét.

- Pé xuat ra mot file SAT: Chon File->Save Copy As sau dé chon SAT file tir

danh sach cac kiéu file (Save as Type list).

1.5.4. Cac file STEP:

Cac file STEP 1a mot dinh dang chuin qudéc té€ duoc phat trién va khiac phuc
mot vai han ché cua cac chudn chuyén déi dir licu. Nhitng c6 ging trong viéc
phat trién cac chuan da mang lai két qua trong viéc phan chia cac dinh dang nhu
IGES (My), VDAFS (Pitc) hoac IDF ( cho cac bang mach). Nhimg chuan dé
khong thich itng véi nhiéu su phat trién trong cac hé thong CAD. Cong cu chuyén
doi STEP cho Autodesk Inventor dugc thiét ké cho viéc giao tiép, chuyén doi mot
cach tin cay cho cac hé thong CAD khac.

- Pé nhap mot file STEP (*.stp,*.ste,*.step): Chon File-> Open sau dé chon file

STEP trong danh sach cac dang file (File of Type). Chon file can nhap sau do6
kich chuot vao Open. Autodesk Inventor sé chuyén doi va mé file méi. Cong cu
chuyén déi STEP chi chuyén doi cac solid 3D, Part va cac cum liap. Cac ban vé, text,
wireframe va cac dir lieu bé mat khong duogc xir Iy bang cong cu chuyén déi STEP.
Néu mot file STEP chita mét part né sé xuat sang Autodesk Inventor mot file part.
Néu no6 chita cum lap né sé xuat ra mot file Assembly cé nhiéu chi tiét.

- Dé xuat mot file STEP: Chon File->Save Copy As va sau d6 chon STEP file tir
danh sach cac dang file (Save as Type list). Chi tiét va cum liap sé duogc chuyén doi
thanh dang STEP. Ban vé va cac thuoc tinh nhu vat liéu sé khong duoc xur ly qua
cong cu chuyén doi STEP.
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1.5.5. Cac file IGES:

Cic file IGES la chuan cua My. Rat nhiéu bo phan mém NC/CAM yéu cau dinh
dang file theo chuan IGES. Vi IGES khong than thuéc trong dinh dang cho cac dix
liéu mo hinh solid, Autodesk Inventor chi ho tro cho viéc xuat ra cac file IGES.

- D€ xuat ra file IGES (*.igs,*.ige,*.iges): Chon File -> Save Copy As sau do
chon dang file IGES tuir danh sach cac dang file (Save as Type list). Kich chudt vao
Option sau do chon Solid or Surface data. Pinh vi tri cho file va nhap vao tén file sau
do kich chuot vao Save.

1.6. HE THONG HO TRO THIET KE:

Cong cu ho St dung... Tim ¢ dau... Ghi chi
tro
Help Nhitng noi dung | Trén menu Help AH"':r :;k M
1 tro gidap thiét ké

» Using Autodesk Inventor
« Parts
« Assemblies

« Drawings

+ Engineer's Notebook

« Design Assistant ~
« AutoCAD and Mechanical g
Desktop files / .

£

DesignExper | Nhitng thong tin | Tuy theo dong nhic
2 t cung cap trong | noi dung sé tu dong
qua trinh thiét ké | két noi

vé 10i, cach sua...

QuickStart Xem nhanh cic| Td menu Tools,
phan Kkhac nhau | chon Application

cua Autodesk | Option. Chon cac

Inventor tuy chon Kkhi bat
dau mot phan mgi
cua Autodesk
Inventor
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What’ s Xem, doc va|Menu Help chon | QlEEIES
3 New nghién citu nhitng | What’ s New
dac tinh méi. Check out the enhancements and new features for Autadesk Inventor 4:
‘L‘Jﬁ Sketches Assemblies
Part Modeling Drawings
Sheet Metal Presentations
g; Design Elements Data Manipulation
Visual Xem cac nhiém vu | Nit trén thanh cong
4 Syllabus cu thé duoc thuc | cu chudn

hién nhu thé nao

Eﬁ F
®&0fe

Design Stra cac 10i cua cac | Nt trén thanh cong
5 Doctor chi tiét va cac cum | cu hoac trén menu
lap ngir canh
Tutorials Huéng dan thiét | Menu Help
6 ké’ theo timg buédc Autodesk Inventor™ Tutaorials
¢6 minh hoa cic vi Use these tutorials to quickly become

productive using Autodesk Inventor™
N , to create and document your designs.
du va cac doan

You can start at the beginning, or
phim jump in at a place that interests

you.

pr
Using the Tutorials

Table of Contents

AutoDesk Tim cac thong tin Menu Help 7 . Autodesk
7 Online vé san pham, dao . Online

tao va cac thong
tin ho trg trén

Autodesk Mechanical Solutions

Autodesk Inventor Home Page

trang web.
Download cac

Autodesk Inventor Support

phan mém update
cua Autodesk

Autodesk Inventor Update

Inventor
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1.6.1. Cach hoc Autodesk Inventor

Duéi day la nhiing goi y vé cach hoc Autodesk Inventor sir dung viéc tham do
cho cac cap do kinh nghiém khac nhau.

Néu ban la.....

Cac budc goi y

Lam quen vé6i cac
chuong trinh CAD
2D nhung chua quen
voi cac chuong trinh
CAD 3D

Poc tai liéu nay, chi y dén phan trinh tu lam viéc cia moi
chuong.

T menu Help chon What’ s New, Tutorials xem lai huéng
dan cac budce dé tao chi tiét, lap rap, lap ban vé.

Chon File -> Getting Started. Tu trang Quickstart.

Pa co6 kinh nghiém
trong thiét k€ cac mo
hinh chi tiét 3D

Doc tai liéu nay.

Tu menu Help chon What’ s New, Tutorials xem lai huéng
dan cac buéce dé tao chi tiét, lap rap, lap ban vé. Bat dau tao
dung cac chi tiét cia riéng ban. Néu can huéng dan an F1,
kich chuot phai va chon How To tir menu ngit canh, tir thanh
cong cu chuan, hoac kich chuét vao nit Visual Syllabus

Pa c6 kinh nghiém
trong Mechanical
Desktop

Poc tai liéu nay. T thanh cong cu chuin kich vao Visual
Syllabus dé xem cac nhiém vu cu thé duoc thuc hién nhu thé
nao. T menu Help chon What’ s New, Tutorials xem lai
huéng dan cac buée dé tao chi tiét, lap rap, lap ban vé.
Trong Help xem phan cach chuyén d6i dir liéu véi
Mechanical Desktop.

Néu con bo ngoé voi
cac cong cu CAD

Can qua dao tao vé cac mé hinh CAD 2D va 3D truée Khi su
dung Autodesk Inventor . Poc tai liéu nay va chi y téi phan
trinh tu lam viéc trén cac chuong. Tw menu Help chon
What’ s New, Tutorials xem lai huéng dan cac buéc dé tao
chi tiét, 1ap rap, lap ban vé. Tir thanh cong cu chuan kich vao
Visual Syllabus dé xem cac nhiém vu cu thé duogc thuc hién
nhu thé nao.

1.6.2. Cé6 thé xem thém thong tin tro giip va dao tao & dau:

Pé c6 thém thong tin tro giup, tai licu dao tao tim trén dia chi

www.autodesk.com

- Trung tam dao tao cia Autodesk gan nhat.

- Céc thong tin b6 sung vé Autodesk Inventor va cic san pham khac cua

Autodesk.

- Cung cap cac thong tin dao tao vé Autodesk Inventor
- Tai liéu Autodesk Inventor Getting Started trong file dang. Pdf.
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CHUONG 2
SKETCH

Sketch (phac phao) 1a buéc dau tién dé tao dung chi tiét. Chuong nay sé trinh
bay tong quan vé moéi truong Sketch, cong cu Sketch va trinh tu tao Sketch. Nhiing
thong tin tham khao nhiéu hon, cac thi du trinh dién, va chi dan timg buéc cu thé
xem thém trong phan trg gitp truc tuyén (OnlineHelp) va Tutorial.

3.1. GIOI THIEU CHUNG

3.1.1. Cong dung cua Sketch

Mo hinh ma ta tao ra trong Autodesk Inventor dugc lién két v6i Sketch co s&
(Underlying) ctia né. Khi stta d6i Sketch, mé hinh sé duoc tu dong cap nhat.

Khi muoén tao hoac chinh sita Sketch, phai vao moi truong Sketch. Moi truong
nay bao gom Sketch va cac cong cu dé tao va chinh sira n6.

Sketch 1a bién dang cua Feature® va cac doi tuong hinh hoc khac (vi du duong
dan hoac dudong tam quay) can thiét dé tao Feature. Ta tao mo hinh 3D tix Sketch
bang cach kéo mot bién dang theo mét dudong dan hoac quay mét bién dang quanh
duong tam nao do (Hinh 3.1).

Hinh 3.1: Tao chi tiét 3D bang
cach quay Sketch quanh mot duong
tam.

Mo hinh 3D cua chi tiét duoc tao trén co s6 thong tin trong Sketch va cac cong
cu tao Feature. Giita Sketch va Feature duoc tao thanh luén luén cé6 moi lién két.
Moi khi stra d6i Sketch thi Feature duoc tu dong cap nhat. Piéu nay lam don gian
qua trinh thiét ké va chinh swira chi tiét.

3.1.2. Khéi dong méi truong Sketch

Moi khi mé mot file chi tiét méi, moi truong Sketch duoc tu dong kich hoat.
Nit 2D Sketch duoc chon va thanh cong cu 2D Sketch hién san. Khi mot file chi tiét

? Feature 12 mot bo phan cua chi tiét, cé thé stra doi duoc khi can thiét. Chi tiét vé Feature,
xem chuong 3.
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da md, c6 thé kich hoat Sketch trong Browser (ctta s6 duyét) dé kich hoat cac cong
cu trong moi truong Sketch. Sau khi tao mé hinh tir Sketch ta c6 thé tré lai moi

truong Sketch dé chinh sita hoac bé sung thém Sketch méi cho Feature.

Sau khi Sketch duogc tao ra, biéu tuong Sketch xuat hién trong Browser. Khi
tao Feature tir Sketch, biéu tuong Feature xuat hién trong Browser, bén trén biéu
tuong Sketch tuwong tng. Khi tré vao biéu tuong Sketch trong Browser, Sketch tuong
ting trong cira s6 d6 hoa sé doi mau. Pé chinh sira Sketch, kich dip vao biéu tuong

cua no trong Browser.

3.2. CAC TIEN ICH TAO SKETCH

Dynamic
inference

Autodesk Inventor tim kiém, hién thi va tu dong gan
nhirng rang buoc khi tao Sketch.

Shared Sketch

Ta c6 thé sir dung mot Sketch dé tao nhiéu Feature hoac
nhiéu bién dang (Profile) trong mét mé hinh chi tiét.

Constrained Ta c6 thé gan cac rang budc, thay doéi kich thuéc cua

Drag Sketch va tao cac rang buoc méi bang cach kéo cac doi
tuong hinh hoc.

General Ta c6 thé tao cac kich thuéc mot cach nhanh chong va

Dimension truc quan bang nit trong thanh cong cu.

Auto Dimension

Ta c6 thé dong thoi ghi nhiéu kich thudc, tao cac rang
budc cho cac Sketch trong cung mot bude véi so thao tac
it nhat.

Hatching

Ta c6 thé gach mat cit cho cac viung trong ban vé.

Direct
Referencing.

Edge

Ta c6 thé chiéu cac canh cua chi tiét lén mat phang
Sketch dé tao ra Sketch méi.

3.3. TRINH TU THUC HIEN

Phan nay giéi thiéu tong quan vé cach tao cac Sketch. Trong tro giip truc
tuyén (onLine) Help va Tutorials sé cung cap day du thong tin, thi du trinh dién va

cac budc cu thé.

3.3.1. Phac thao bién dang

Moi mot chi tiét déu duoc khoi tao tir mot Sketch. Moi truong Sketch duoc thiét

lap dé c6 thé vé, chinh sira va hoan thién cac Sketch mét cach dé dang.

Dé tao Sketch cho chi tiét méi ta can thuce hién cac buéce sau:
1. M file chi tiét méi (Part).
2. Chon cong cu (Iénh vé) trén thanh cong cu Sketch.
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3. Kich vao cira s6 do hoa dé phac thao bién dang. Chu y rang cac biéu tuong
(nhu can vuéng goéc hay can thing diing) sé xuat hién dé goi y cac rang buéc c6 thé
duoc gan.

4. Pong kin doi tuong hinh hoc bang cach chon diém dau. Khi di chuyén chuét
dén gan diém c6 thé truy bat (Snap) thi con tré tuong dng sé d6i mau.

5. Nhan phim ESC hoac kich SELECT dé két thic 1énh.

3.3.2. Thay déi kiéu doi tuong hinh hoc

Cé 3 kiéu (Style) doi tuong hinh hoc Sketch: Normal, Construction va
CenterLine. Normal la kiéu mac dinh. N6 duoc dung dé tao cac Feature. Kiéu
Construction dugc diung dé tao cac doi tuong hinh hoc bé tro cho phac thao bién
dang nhung khong duoc diung dé tao Feature hoac duong dan, Sweep va Loft. Kiéu
CenterLine chi c6 thé ap dung cho cac duong (line). Vi du lénh Revolve nhan duong
Centerline nhu mot truc quay.

D¢ thay doi kiéu doi tuong hinh hoc, ta kich chuét vao miii tén bén canh hop
danh sach Style va chon Normal hoac Construction. Poi tuong hinh hoc méi tao ra
s¢ mang kiéu nay. Poi v6i nhitng déi tuong hinh hoc ¢6 san truéc hét phai chon déi
tuong, sau dé méi chon kiéu. Néu ta chon mot doan thang thi kiéu CenterLine sé
hién ra trong danh sach Style.

3.3.3. Nhap chinh xac cac gia tri

Ta c6 thé nhap gia tri chinh xac (Precise Input) cho cac doi tuong hinh hoc khi
tao Sketch. Diéu dé c6 thé duoc thuc hién véi cac cong cu Sketch can nhap toa do
diém. Cira s6 nhap toa do c6 hai truong X va Y. Ta c6 thé nhap ca hai gia tri dé dinh
nghia mot diém hoac chi nhap mot gia tri X hoac Y dé han ché vi tri cia diém trén
duong thang ding hoac nam ngang.

D€ sir dung Precise Input, chon VIEW ->Toolbar->Precise Input.

3.3.4. Chinh sira cac Sketch

Khi mot Sketch da duoc tao ra, ta ¢6 thé thuc hién nhanh cac hiéu chinh dé
hoan thién né truée khi tao Feature. Néu doi tuong hinh hoc ciua Sketch chua bi rang
buéc hoan toan, ta c6 thé chinh sira n6 bang cach kéo ré. Ta c6 thé dinh dang cac
canh cua moé hinh ciing nhu cac duong cua Sketch.

D€ stra lai cac doi twong hinh hoc bang cach kéo, ta chon doi tuong hinh hoc va
kéo sang vi tri méi. Cac doi twong hinh hoc khac coé lién két véi doi tuwong nay sé tu
dong di chuyén theo.

Pé stra nhiéu doi tuong bang cach kéo, giit phim CTRL trong khi chon cac doi
tuong can stra doi. Kéo déi tuong duoc chon sau cung thi cac doi tuong khac ciing di
chuyén cung véi né.
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| =——a—— perpendicular

horizontally aligned ——

-
Constraints are applied Drag the active endpoint
as you sketch to create a tangential arc
S — i
F.I. Ir‘."l L
L | [
Drag to resize gecmetry Use the Show/Delete Constre

tool to display constraints

Ta c6 thé dinh dang Sketch bing cach thém vao do6 nhitng rang buoc hinh hoc.
Nhitng rang buoc sé han ché kha nang bién déi cia doi tuong va xac dinh hinh dang
cua Sketch. Vi du khi duong thing bi rang budc nam ngang, khi ta kéo diém cuéi
cua no6 thi hoac chiéu dai cua né thay déi hoac né sé dich chuyén thang ditng nhung
goc nghiéng cua no sé khong thay doi.

Mac du ta c6 thé sit dung nhitng Sketch khong bi rang buéc ddy du, nhung
nhiing Sketch duoc rang budc day da khi cap nhat sé cho hinh dang mong mudén.
Mac du cong cu tu dong ghi kich thuée han ché dung cho Sketch nhung van cé thé
sit dung n6 dé gan rang buoc. Nhung qua trinh sé két thiic khi Sketch bi rang buoc
hoan toan.

Pé thém mot rang buoc, ta kich chuét vao cong cu Constraint trén thanh cong
cu Sketch, sau dé chon doéi tuong hinh hoc can thém rang budc. Ta ciing c6 thé tao ra
nhiing rang buoc bang cach kéo doi tuong hinh hoc cho dén Khi tai vi tri con tro xuat
hién ky hiéu cua rang buéc mong muon. Autodesk Inventor sé tu dong nhan biét
rang buoc dé la rang buéc gi khi ta kéo ré doi tuong hinh hoc vao vi tri tuong tng
(hinh 3.3).
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vertically aligned -

\v dragged geometry \\
: Y

snap indicator

- e — - n
Constraint symbol appears when Vertical constraint symbol
the dragged geometry touches the appears as the gecmetry i
endpaoint dragged into position

cong cu Sketch va di con tro lén Sketch. Cac rang buoc sé hién thi trong hop
rang budc. Dirng con tro vao mét ky hiéu rang buoc thi doi twong hinh hoc tuong
iing sé doi mau. Muén xo4 mot rang buoc, kich phai chuét vao biéu tuong tuong \ing
va chon Delete hoac di con tro vao biéu tuong rang buéc va an phim DELETE.

DPé di chuyén hop rang budc, ta kich vao Grip va kéo hop rang buéc t6i vi tri
mong muon .

D¢ xem tat ca rang buoc cung moét lic, ta kich chuot phai va chon Show All
Constraints trén menu ngit canh. Chon Hide All Constraints ciing trén menu nay dé
dong toan bo cac hop rang buoc hoac chon nit Close trén hop rang bugc.

3.3.6. Gan kich thuoc

Kich thudc xac dinh do 16n cua Sketch. Sau khi mot doi tuong dugc gan Kich
thuéc, ta khong thé thay doi do 16n ciia n6 bang cong cu kéo. Autodesk Inventor
khong cho phép gan trung Kich thuéc cho mét doi tuong.

Ta c6 thé gan gia tri s6 cu thé cho mot kich thuée. Nhing kich thuée nhu vay
dugc goi 1a kich thu6e tham s6. Khi stra d6i kich thuée tham so, ta ¢6 thé nhap biéu
thirc gom moét hoac nhiéu tham so.

Ta c6 thé gan kich thuéc suy dién (Driven Dimension). Kich thuéc suy dién hién
thi do 16n cua déi tuong hinh hoc nhung ta khong thé thay déi truc ti€p gia tri coa
n6. Kich thuée suy dién dugc sir dung dé hién thi cac kich thuéc dan dén rang buéc
thira va diéu khién tinh thich nghi cia Sketch. Xem thém chuong 6 “Lap rap” dé
biét thém chi tiét vé thich nghi.

Pé gan kich thudc, ta kich vao General Dimension trén thanh cong cu Sketch.
Chon doéi tuong can ghi kich thuée va di chuyén con tré t6i vi tri dat kich thudc.
Kich chuot 1an nira dé dat vi tri ghi kich thuéc. Ta c6 thé kich chon 2 diém va di
chuyén con tro dé tao kich thuéc ngang, ditng hoac nghiéng. Chon 2 doan thang dé
ghi kich thudc goc.
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Pé chuyén mot kich thuéce thanh kich thuée suy dién, ta kich vao cong cu
General Dimension hoac chon kich thudc c¢6 san. Sau dé kich vao hop danh sach
Style va chon Driven. Gi4 tri ctia kich thuéc nay sé hién thi trong ngoac don.

Pé€ tu dong gan kich thudce rang buéc thira, ta chon Tool->Application Options.
Sau do6 chon thé Sketch, danh dau Apply Driven Dimension. Néu danh dau vao hop
Warn of Overconstrained Condition thi mot hop thoai sé xuat hién, hoi ¢6 muon cap
nhat cac kich thudc thira nhu la cac kich thuée Driven hay khong hoac huy bo 1énh.

D€ cai dat ché do cho phép nhap gia tri khi ghi kich thuéc, kich Tools ->
Application Options. Tiép theo chon thé Sketch va danh dau vao Edit Dimension
When Created. Khi gan Kkich thuéc ta nhap gia tri cua n6 vao hop Edit Dimension.
Nhan phim CTRL trong khi gan kich thuéc s€ bo qua cai dat nay.

* Tham so kich thudce

Edit Dimenzion ; di

| 16.0535115 mm ]

Don vi do kich thudc
Gia tri kich thudc
Hinh 3.4: Thay doi kich thuéc

D¢ thay doi kich thude, kich vao kich thuée néu cong cu General Dimension
dang hoat dong hoac kich dip vao kich thuée can thay déi trong ché do Select. Ta
nhap gia tri méi hoac nhap biéu thitc toan hoc trong hop thoai Edit Dimension.
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3.4. CAC CONG CU VA BIEU TUONG CUA SKETCH

Bo cong cu Sketch bao gém cac cong cu Sketch va cac biéu tuong rang budc.

3.4.1. Cac cong cu Sketch

Mot s6 cong cu Sketch ¢6 nhiéu lua chon. Néu ¢6 miii tén xuat hién bén canh
cong cu Sketch thi ta kich chuét vao miii tén dé mé menu lua chon.

Cong cu Sketch

Nut Lénh vé Cai dat/ Tuy chon Chi dan dac biét
% Hiéu chinh cac toa do cua | Quay luéi (grid)
Sketch
Line Vé doan thang Chon Normal hoac
V. Construction trong menu
Style.
'v.,..- - | Spline Vé duong Spline
) - Vé duong tron biét tam va | Chon  Normal  hoac
ban kinh. Construction trong menu
44 « | Circle Vé duodng tron tiép xiic vei 3 | Style.
doi tuong.
(0 o Vé Ellipse
-} . Vé cung tron: Chon  Normal hoac
- Pi qua 3 diém Construction trong menu
S | are - Biét tam va 2 diém cusi | StYle-
- Tiép xuic véi doan thang
-~ . hoac duong cong tai diém
cudi ciia doan thang.
T~ V& hinh chir nhat :
Rectangle |- qua 2 goc doi dién.
- - qua 3 dinh
=« | Fillet Vé tron goc cua Sketch Hop thoai nhic nhap ban
kinh.
~ + | Chamfer Vat goc cua Sketch Pinh nghia kiéu vat trong

hop thoai.
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Cong cu Sketch

Nt Lénh vé Cai dat/ Tuy chon Chi dan dac biét
Point, Tao tam 16 hoac mot diém | Chon tam 16 (mac dinh)
{'l‘.} Hole Sketch. hoac diém Sketch tir
Center menu Style.
Poi xing doi tuong va gan
E:’ Mirror cac rang buoc doi xirng.
Tao duong thang hoac cong
Offset song song va cach mot
khoang cho trudéc.
Gan kich thuéc cho Sketch
‘@} General
Dimension
Gan kich thuéc tu dong | Trude hét phai gan kich
3 Auto dong thoi rang buéc hoan | khong muon ghi tu dong.
Dimension | toan mot Sketch.
Kéo dai doan thing hoac | Nhan phim SHIFT dé
duong cong t6i giao véi | tam thoi chuyén sang ché
)’ Extend doan thang, cong hoic diém | d0 TRIM (cat). Kich hoat
I gan nhat. ché do TRIM tir menu
ngit canh.
Cit bo mot phan doi tuong. | Nhan phim SHIFT dé
tam thoi chuyén sang ché
2% | Trim do EXTEND. Kich hoat
I ché do EXTEND tir menu
ngir canh.
Di chuyén hoac copy cac doi
T tuong duwgc nhap tu
- = M : V : .
* ove AutoCAD hoac cac doi
tuong Sketch.
Quay hoac Copy cac doi
0 Rotate tuong duwgc nhap tu

AutoCAD hoac doi tuong
Sketch.
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Cong cu Sketch

Nut

Lénh vé

Cai dat/ Tuy chon

Chi dan dac biét

<

Add
Constraint

Tao rang budc vuong goc

Tao rang buoc song song

Tao rang budc tiép xic cna
doan thang (cong) véi
duong cong.

Tao rang budc trung khop
gitta cdc doan thang, cong
hoac cac diém.

Tao rang buoc dong tam
giita 2 duong cong.

Tao rang buéc thiang hang
giita hai doan thang hoac 2
truc.

Tao rang budéc nam ngang
cua cac doan thang, can cac
diém theo phuong ngang.

Tao rang buoc thang dimg,
can cac diém theo phuong
thang ding

Tao rang budc chiéu dai
bang nhau cia cac doan
thang hoac ban kinh.

Tao rang budc cé dinh cho
cac diém, doan thang hoac
duong cong trong hé toa do
cua Sketch.

Show
Constraint
S

Hién thi cac rang buoc da
gan.

Pua con tro dén rang
buoc, an phim DELETE

dé xoa.

Project
Geometry

Chiéu doi tuwong hinh hoc
lén Sketch khac.
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Cong cu Sketch
Nut Lénh vé Cai dat/ Tuy chon Chi dan dac biét
Chiéu tat ca cac canh cua
= Proiect chi tiét da chon lén mat
o T J phang Sketch. Cac canh nay
Cut Edges e P 2
phai giao v6i mat phang
Sketch.
Project Chiéu mang doi tuong
Flat phing lén mat phang
Pattern Sketch
o | Insert
AutoCAD
file
3.4.2. Cac biéu tuong rang buoc
Biéu Rang buoc Nhitng chi dan dac biét
tuong
- Horizontal
- Vertical
|
0 Parallel
//
- Perpendicular
L
| Coincident Con tré truy bat diém sé doi mau khi
rang budc nay kich hoat
TTTh Aligned Puong nét dit hién thi duong nam
ngang hoac thang ding.
-0 Tangent
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MEO
Ta c6 thé thuc hién nhanh cac lénh cta Autodesk Inventor bang cac meo dudi

Phac thao nhanh
+ Co gang tao Sketch don gian:

Vi du dé vé tron canh cua chi tiét, khong nén vé tron géc ciia Sketch ma thuc
hién diéu dé sau khi chuyén Sketch sang mo hinh 3D (tirc 1a ta khong fillet sketch ma
ta fillet Feature).

+ Co gang tao Sketch gan giong v6i bién dang mong muon.

Str dung luéi dé vé.

+ Hoan thién vé hinh dang truée khi gan kich thuée

Kéo cac diém mit dé chic chin cac rang buéc can thiét da duoc gan. Chinh sira
doi tuong hinh hoc sao cho né ¢6 hinh dang va ty lé thich hop.

+ Sur dung cac Style

Autodesk Inventor tim cac doi tuong hinh hoc c6 kiéu Normal khi né nhan mot
bién dang hoic duong dan dé tao mot Feature. Trong cac Sketch phitc tap qua trinh
lua chon bién dang sé nhanh hon va chinh xac hon néu ta chuyén toan bé cac doi
tuong tham chiéu thanh Construction.

- Cac phim tat khi tao Sketch:

+ Bat dau doan thang bang cach kéo mot cung tron hoac mét duong tron.

Kéo huéng kinh dé tao duong vuong goc, kéo tiép tuyén dé tao duong tiép
tuyén.

+ Bat dau doan thang bang cach kéo mot diém bén trong duong thang khac
(khong phai l1a cac diém mit). Puong thing méi sé¢ duge rang buoc vuong goc véi
duong thang co san.

+ Tao mét cung tron biang cach kéo diém cuoi cia doan thang.

Pua con tro vé diém cuoi cia doan thang dé thay doi huéng cua cung tron.

+ Bat dau mot duong Spline ti€p xiic v6i mot doan thang bang cach kéo doan
thang. Chon diém cuéi cia doan thing, sau d6 kéo né theo phuong tiép tuyén dé két
thuc Spline ti€p xic véi doan thang.

+ Tao cac rang buoc trung nhau.

Khi ta bat dau mot duong thang, mét cung tron hoac mot dudong tron méi tix
mot duong thang c6 san, Autodesk Inventor c6 thé suy ra cac rang buoc trung khép
v6i diém giira, diém cudi hoac diém bén trong cua doan thang.
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+ B0 sung cac diém giita (Midpoint) t6i doan thang.

Kich vao cong cu Point va chon kiéu Sketch. Chi thi bat dinh doi mau khi ta
kich vao diém giita cia doan thang. Ta ciing c6 thé kéo moét diém c6 san t6i diém
giifa cia doan thang.

- Cac phim tit dé chinh sira cac d6i tuong hinh hoc:
+ Dung phim SHIFT dé kéo.

Tat ca cac tién ich kéo, trir Spline tié€p tuyén dugc kich hoat bang cach nhan va
gitr phim SHIFT trong khi di chuyén con tro.

+ Kéo nhiéu duong thing, cung tron hoac cac diém cung mét lic.

Chon cac doi tuong hinh hoc trong khi giit phim CTRL sau d6 kéo doi tuong
chon cudi cung.

+ Chuyén déi giita cong cu Trim va cong cu Extend:

Nhan phim SHIFT hoac chon cong cu khac tir menu ngir canh dé chuyén doi
cong cu Trim va Extend.

- Cac ky thuat xit ly rang budc nang cao.

+ Tat cac rang budc tu dong.
Nhan va giir phim CTRL trong khi phac thao.
+ Chon duong cong cho rang budc.

Dich chuyén con tro trén doi tuong hinh hoc ta can rang buoc trong khi phac
thao.

+ Pinh nghia cac kich thuéc bang cac biéu thirc:

Kich dup kich thuéc dé mé hop thoai Edit Dimension. Kich vao doi tuong hinh
hoc can tham chiéu va kich thuéc ctiia n6 sé hién trén hop thoai. Ta c6 thé dinh nghia
kich thuéc bang biéu thitc toan hoc ( vi du D1%2),

+ Ghi de don vi do cua mét kich thuée don lé.

Vi du, trong file part da dat kich thuéc theo hé mét, ta c6 thé nhap vao 1 inch
trong hop thoai Edit Dimension.
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CHUONG 3
3D SKETCH

Chuong nay gi6i thiéu vé moi truong vé 3D Sketch, cac cong cu va thi tu thuc
hién khi vé Sketch 3D cho cac chi tiét dang duong dan. Xem nhiing thong tin tham
khao day du hon, cac vi du trinh dién, cic chi dan tirng budc trong tro giip truc
tuyén (online Help) hoac Tutorial.

3.1. GIOI THIEU CHUNG

Ciac chi tiét dang duong dan duoc sit dung dé tao cac dudng o6ng, cap, va cac
loai day chay qua cac chi tiét trong cum lip rap. Moi truong 3D Sketch trong
Autodesk Inventor tao ra cac chi tiét day trong cum liap rap duogc thuc hién don gian
va dé dang. Ta c6 thé l1am viéc v6i mot lap rap dé tao ra duong dan (path) cho cac
Feature dang 3D Sweep hoac 3D Loft va dé dang tham chiéu dén déi tuong lap rap
da c6 dé dinh vi cho né.

- Tai sao lai st dung moi truong Sketch 3D

Ta c6 thé tiét kiém thoi gian, tang hiéu qua lam viéc khi ta 1am viéc trong mot
lap rap dé tao cac duong dan 3D mo ta cac chi tiét dang khung day, cac dudong ong,
cac duong cap va dinh vi ching bing cach sir dung cac diém lam viéc(Work Point)
thich nghi tir cac thanh phan lap rap c6 san. Ta ciing c6 thé dinh nghia mot duong
dan 3D cho cac Feature dang ong bén trong mot chi tiét don lé.

- Ta c6 thé tim cdc cong cu tao 3D Sketch ¢ ddu.

Khi tao 3D Sketch mét biéu tuong Sketch sé dugc hién thi trong cira so duyét.

Sau khi tao duoc chi tiét tir 3D Sketch, mot biéu tuong chi tiét sé duoc xuat hién
va phia duéi 1a biéu tuong ctua 3D Sketch.

3.2. CAC TIEN iCH

Dudi day la mét sé tién ich quan trong cé sin trong moi truong 3D Sketch.

3D Sketch:

C6 thé phac thao mot duong 3D hoac cac doan 3D riéng biét theo bat ky trinh
tu nao sau do6 hop nhat chiing véi doéi tuong hinh hoc 2D Sketch duoc chen.

Include Geometry:

C6 thé chiéu mot doi twong hinh hoc 2D Sketch tir mot mo hinh duoc khéi tao
trude thanh 3D Sketch.
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AutoBend:
C6 thé tao uon giita cac doan ké nhau mot cach tu dong khi tao Sketch.

Adaptive work Feature:

C6 thé tham khao doi tuong hinh hoc trén cac chi tiét khac khi dat cac diém
thich nghi cho cac duong 3D dung trong cac duong dan.

3.3. TRINH TU LAM VIEC.

Du6i day la tong quan vé cach khéi tao va chinh sira mot Feature dang duong
ong 3D va cac budc thuc hién.

- Lap trinh tu thuc hién.

DPé tao mot Sweep Feature, can dinh nghia 2D Sketch, dinh nghia duong dan
3D (3D path), sau d6 dung lénh Sweep dé Sweep bién dang 2D theo duong dan 3D
do.

Phuong phap tao duong dan 3D thudong phu thuoc chu yéu vao chi tiét can tao
ra. Doi v6i dang ong ta c6 thé dung cac doan thang hoac cac cung tron két néi véi
nhau dé tao duong dan 3D, doi véi dang chi tiét khung day thi sir dung cac duong
spline ma thuong dugc dinh nghia bdi cac diém trén mot so6 mat phang lam viéc. Chi
tiét dang cap thi rat giong dang khung day va ciing c6 thé dinh nghia bdi mot duong
spline tru truong hop no da c6 mot canh spline.

Sir dung lénh 3D Line, c6 thé tao so luong bat ky cac doan thiang qua 2 diém
hoac duong dan 3D lién tuc don két noi cac diém lam viéc dé tao 3D Sketch.

C6 thé gop cac doi tuong hinh hoc ¢6 san vao 3D Sketch va c6 thé t6 hop mot
duong dan 2D vao duong dan 3D va bang cach chiéu 2D Sketch lén bé mat cia chi
tiét 3D. Cac doan uon sé duoc thém vao ¢ cac goc bang tay hoac tu dong.

Co6 thé sir dung cac diém lam viéc bu thich nghi da duoc khéi tao trén cac chi
tiét khac dé dinh vi cac duong dan 3D.

Piéu nay cho thay rang c6 thé tao cac Feature dang 3D Sweep theo cac buée
dudi day:

1. Tao bat ky cac bo phan va cac phac thao 2D can thiét ma ta sé can c6 dé
chén vao 3D Sketch, vi du nhu bién dang 2D dé Sweep bién dang 2D theo duong dan
3D.

2. Gan ban kinh uén cua 3D Sketch va cac gia tri bat dinh 3D trong Tools-
>Document Settings.

3. Tao cac diém lam viéc thich nghi trén cac chi tiét khac dé dinh vi duong 3D.
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4. Néu can bao gom doéi tuong hinh hoc tir cac thanh phan lip rap c6 sian khac
cho cac bo phan cua hinh diang duong dan thi chiéu né lén 3D Sketch.

5. Phac thao hinh dang duong dan, bit dinh t6i cac diém lam viéc, cac diém
thang ding va cac diém nit ciia cac doan doi tuong hinh hoc duoc bao gom.

6. Gan cac doan uon 6 goc ti€p tuyén bang cach st dung cong cu Bend 6 ché do
3D Sketch.

7. Kich chudt phai chon Finish 3D Sketch.

8. Tao bién dang 2D trén mat phang vuong goc v6i phac thao duong dan.

9. Str dung cong cu Sweep dé chon bién dang 2D va 3D Sketch.

10. Pinh nghia cac tham s6 Sweep con lai va kich OK dé tao Sweep Feature.

3.4. PHAC THAO CAC PUONG DAN 3D

Bang cac cong cu trong thanh cong cu 3D Sketch ta c6 thé phac thao duong dan
3D va dinh vi chiing trong lap rap. Néu ta c6 y dinh gop doi tuwong 2D vao 3D Sketch
ta c6 thé tao déi tuong 2D trude khi tao 3D Sketch.

DPé tao duong dan 3D:

Bit dau trong file liap rap. Kich vao menu Insert->New Component. Trong file
chi tiét méi, phac thao va dun mot bién dang. Trén thanh Command mé rong nit
Sketch va chon 3D Sketch. Tao cac Work Feature va doi tuong 3D Sketch cho duong
dan , gop cac doi tuong 2D can thiét.

Tao duong 3D:

Kich 3D Sketch trén thanh Command. Kich chon cong cu 3D Line trén thanh
cong cu 3D Sketch. Kich phai chuét va gan tuy chon Auto-Bend dé tu dong tao uén
cong tai cac goc. Phac thao duong dan va chon cac diém lam viéc, cac diém thang
ding va cac diém 3D Sketch trong 3D Sketch hién hanh. Néu ta can dap gay mot
duong kich chuot vao diém cuéi cia né. Kich chuot phai va chon Restart sau do6
kich chon diém phu hop dé bat dau mét duong khac.

GoOp doi tuong hinh hoc vao 3D Sketch:

Kich chuét vao cong cu Include Geometry, ti€p theo kich vao cac canh ciia mo
hinh va doéi tuong hinh hoc cia 2D Sketch dé chen. Pé két thic kich chuét phai chon
Done.

Chinh sira 3D Sketch:

Kich chuét phai vao Sketch trong ctra s6 duyét va chinh sira cac duong va doan
uon cong néu can. Néu chinh sira cac chi tiét ¢6 san va loai bo déi tuong hinh hoc
hoac chi tiét ma c6 rang buoc véi duong dan, ta sir dung Redefine Point dé rang
buéc lai cic duong thiang 3D Sketch t6i cac diém phu hop (valid) hoac cac diém
thang ding.
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3.5. TAO UON CONG TRONG CAC PUONG DAN 3D

Ta c6 thé tao uon cong trong cac duong 3D bing tay hoac tu dong bang dac
tinh Auto-Bend. Pé gan uon cong bang tay, ta bat dau tir doi tuong 3D Sketch cé
san. Khi ta sit dung Auto-Bend, cac doan uon duoc tao ra tu dong trong khi phac
thao doi tuwong hinh hoc 3D.

Pé gan doan uén cong trén duong 3D bing tay:

Pé gan doan uén cong trén duong 3D bing tay thi hoac la tao cac déi tuong 3D
Sketch hoac la kich chon biéu tuong 3D Sketch trong cita s6 duyét va chon Edit. Sir
dung cong cu Bend dé gan ban kinh cong va dinh nghia cac doan uon cong. Chon
cac duong 3D, cac diém phac thao hoac gop déi tuong 2D ma xuat hién tai géc.

D¢ tu dong tao cac doan uon cong trén duong thang 3D:

Trudc hét ta dat 2 tham so Auto-Bend. Dai véi cac tham so hé thong, kich chon
Tools->Document Settings->Sketch Tab, danh dau vao hop kiém Auto-Bend with 3D
Line Creation. Dé dat tham sé cho file hién hanh kich chuot vao Tools->Document
Settings->Sketch tab. Trong hop 3D Sketch, nhap ban kinh Auto-Bend va chon OK.
Khi ta dung cong cu 3D Line dé tao duong thang 3D, cac doan udn cong sé tu dong
tao ra b sung vao cac goc.

Cha y: Néu ta xoa mot doan uén cong hoac ban kinh cua doan uén cong
qua 16n dé diéu chinh cac doan cho vira thi géc trong duong 3D bi tré lai.

3.6. PINH VI TRI CHO CAC PUONG DAN 3D

Ta tao Sketch 3D bang cach lién két cac diém lam viéc v6i nhau. Cac diém lam
viéc nay c6 thé duoc offset tir cac thanh phan c6 sin cua lap rap sir dung cac diém
offset goc ma da duoc thich nghi. Sau khi cac diém da duoc tao ra, ta c6 thé sir dung
cong cu AutoHide dé che khuat tat ca trir Work Feature hién hanh.
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3.7. CAC CONG CU 3D SKETCH

va trong mo hinh chi tiét.

Cac cong cu 3D Sketch thi tuong tu véi mét vai cong cu co san trong 2D Sketch

3D Sketch Tools
Nut Cong cu Cai dat/ Tuy chon Chi dan dac
biét
Puong thang Tao cac doan thang Kich chon dé
3D 3D di qua cac diém lam | bé gay duong
S viéc duoc lua chon san, cac | thang, kich phai
diém thang ding va déi | chuot va  chon
tuong hinh hoc Restart dé bat dau
duong thang méi.
Mat cong( Gan ban kinh va kich
_-Hi Bend) thuéc mac dinh cua mat

cong cho cac goc da chon.

b6 sung doi
tuong hinh hoc

Chen 2D Sketch vao
3D Sketch

Mat  phang Tao mat phang lam

[ﬁ lam viéc viéc
Puong truc Tao duong truc lam

[:;- lam viéc viéc
: Piém lam Cac diém dinh vi c6
"B viee lien hé véi déi tuong hinh
hoc trén cac Feature khac.

MEQO:

Ta c6 thé nang cao hiéu qua va toi vu viéc thuc hién cia Autodesk Inventor
bang cac ky nang sau day:

- Khi ta ¢6 y dinh gop doi twong hinh hoc 2D vao 3D Sketch, ta tao doi tuong
hinh hoc 2D trudc khi tao 3D Sketch.

- Tao bién dang 2D sau khi tao 3D Sketch.

- Khi lam viéc trong moi truong lap rap, ta tao file chi tiét riéng cho Feature 3D
Sweep.

Cogiotlioa. éone age 77



Huwéng dan hoc INVENTOR

- St dung cac Work Feature thich nghi tham chiéu tir cac chi tiét khac dé dinh
vi cac diém cho cac duong 3D.

- Pé don gian khi hién thi 3D Sketch, dung tuy chon Auto-Hide trén
Application Tools->Part tab.
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CHUONG 4

THIET KE MO HINH CHI TIET
(PART MODEL)

Chuong nay sé giéi thiéu téng quan vé cac khai niém, cach sit dung cac cong
cu tao cac Feature va trinh tu thuc hién trong moi truong thiét k€ mo hinh chi tiét (
Part Model). Pé tham khao thém vé cac vi du trinh dién, chi dan trinh tu cic buéc ta
¢6 thé str dung tro giiip truc tuyén (onlin Help), Tutorials va Visual Syllabus™,

3.1. Gi6i thiéu chung:

Mo hinh chi tiét (Part Model) 1a tap hop cac Feature, hau hét cac Feature nay
duoc tao ra tir phac thao (Sketch). Cac Feature lién két v6i mot Feature khac theo
trinh tu ching tao ra. Cé rat nhiéu cach dé tao mé hinh chi tiét. Lap ké hoach lam

viéc tot sé gitp ta tao lap va chinh sita mé hinh tot hon.
- Mo hinh chi tiét 3D (3D Part Model) la gi ?

Mo hinh chi tiét 3D c6 thé duoc tao bang cach Extrude, Sweep hoac Project mot
doi tuong hinh hoc phac thao (Sketch) theo mot duong dan hoac quay né quanh mot
truc. Cac mo hinh nay thuong duoc goi la cac Solid (vat dac) boi vi ching c6 bao
gom khoi lugng, khong giong nhu mé hinh khung day (Wireframe Model) nhitng mo
hinh chi duoc dinh nghia bang cac canh.

Cac mo hinh Solid trong Autodesk Inventor la Feature-based va Persistent.

+ Feature-based c6 nghia la chi tiét 1a t6 hop cua cac Feature nhu la: Cac Hole
(16), Flange (Go mép), Fillet (vé tron), Boss (vau 10i). V6i Autodesk Inventor ta c6 thé
tao cac chi tiét dua trén cac chitc nang cua ching.

+ Persistent c6 nghia la ta c6 thé thay déi cac dac diém cua Feature bang cach tré
lai thay déi Sketch ciia Feature d6 hoac thay déi gia tri cac tham sé duoc sir dung
trong lénh tao ra Feature d6. Vi du, ta c6 thé thay déi chiéu dai cia mot Extruded
Feature bang cach nhap vao gia tri méi cho truong Extent cua lénh Extrude Feature
nay. Ta ciing c6 thé dung cac biéu thiic dé lay ra gia tri kich thuée tir kich thuée
khac.

- Featurela gi ?

Feature 12 mét bo phan riéng cua chi tiét ma cé thé duoc chinh sira bat ky khi
nao. Co 4 loai Feature: Sketched Feature, Placed Feature, Pattern Feature va Work
Feature.
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+ Sketched Feature duoc tao ra dua trén mot phac thao hinh hoc(Sketch) va duoc
dinh nghia boéi cac gia tri tham so ta nhap vao Kkhi thuc hién 1énh tao Feature. Ta co
thé thay doi gia tri cac tham s6 cia Feature va ciia phac thao hinh hoc.

+ Placed Feature, vi du nhu Fillet ( vé tron goc) hoac Chamfer (vat goc)... la cac
Feature khong doi hoi mot phac thao cia riéng né. Pé tao mot Fillet ta c6 thé nhap
vao ban kinh vé tron va chon mot canh. Cac Placed Feature chudn gom cé: Shell,
Fillet hoac Round, Chamfer va Face draft.

+ Pattern Feature 12 mot mang cac Feature hoac mét nhém cac Feature. C6 thé
an su xuat hién cua cac thanh phan riéng trong Pattern néu can thiét.

+ Work Feature 1a Work Plane, Work Axis, Work Point. Work Feature c6 thé
xac dinh vi tri va huéng cua cac Feature. Vi du, ta c6 thé tao mét Work Plane tao véi
mot mat cua chi tiét (mat A) mot géc nhat dinh. Néu mat A thay doéi thi Work Plane
va cac Feature lién quan t6i Work Plane ciing sé bi thay déi. Néu ta thay déi goc
giita Work Plane v6i mat A thi cac Feature lién quan sé thay doi tuong ting véi
hudéng moi.

- Khi nao ta sit dung méi truong Part Model?

Moi truong Part Model duoc kich hoat bat ky khi nao ta tao hoac chinh sira chi
tiét. Ta sit dung moi truong Part Model dé tao hoac chinh sirta cac Feature, dinh
nghia cac Work Feature, tao cac Pattern va két hop cac Feature dé tao thanh chi
tiét. Dung Browser (ctta s6 duyét) dé chinh sira cac Sketch hoac cac Feature, 4n hoac
hién cac Feature, tao cac ghi chi thiét ké, tao cac Feature thich nghi va truy cap vao
cac thudc tinh.

- Ta c6 thé tim Part Model ¢ dau ?

Khi m¢ file Part, Part 12 muc trén dinh trong Browser. Khi m¢ file Assembly moi
chi tiét duoc liét ké riéng.

Ta c6 thé tim cac Feature duoc liét ké duéi biéu tuong Part trong Browser. Dé
chinh sira mot Feature, kich chuot phai trong Browser hoac cira s6 do hoa. Tir menu
ngir canh ta c6 thé chon Edit Feature dé dua ra cac tham so tao Feature hoac chon
Edit Sketch dé dua ra cac tham so tao Sketch.

3.2. Cac tién ich:

Danh sach duéi day néu mot vai tién ich dung trong moi truong tao moé hinh chi
tiét dé tao chi tiét.

- Feature preview: xem trudc Feature trudc khi tao.

- Feature Editing: Chinh sita hinh diang bén ngoai cua Feature.

- Work Features: Chon truc tiép doi tuong hinh hoc dé tao cac Work Feature
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- Derived parts: Tao mot chi tiét dan xuat tir mot chi tiét co s6 hoac mot thanh
phan trong lap rap.

- Component color: gan mau va chat luong to bong cho chi tiét va gan mau
trong suét nhu thuy tinh khi ¢c6 mot chi tiét khac an sau no.

- Surface design: Dung cic hinh phiic tap cta cac chi ti€t chat déo va tang do
chinh xac va nang suat.

3.3. Trinh tu thuc hién:

Sketch ban dau dé tao chi tiét c6 thé c6 hinh dang don gian dé dé tao dung. Sau
do6 ta bé sung cac Feature, chiing ta c6 thé chinh sita sao cho ta c6 thé hoan thién
thiét ké nhanh. Toan bo qua trinh thiét ké€ gom c6 bo sung cac déi tuong hinh hoc,
cac chi tiét vé kich thuéc, cac rang buéc dé hoan chinh mé hinh. Panh gia thiét ké
bang cach thay doi cac quan hé va cac rang buoc hoac b6 sung va loai bo cac
Feature.

3.4. Lap ké hoach lam viéc:

Feature dau tién tao dung la Feature co s6. Sau dé ta cé thé tao cac Feature bé
sung dé hoan thién thiét ké. Vi cac Feature nay phu thuéc trén Feature co sé nén lap
ké hoach 1am viéc tot c6 thé giam ro rét thoi gian thiét ké mot chi tiét.

Mot so diém can luu y truée khi tao 1ap mé hinh chi tiét:
- Can chi ro diém nhin nao la tot nhat:

La diém nhin ma Feature co sé thuong la Feature néi bat nhat trong diém nhin

N

nay.
- Chi ra nhitng Feature quan trong nhat trong mo hinh chi tiét:
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Nhiing Feature nay tao lap trudc trén co s do tao lap cac chi tiét con lai.
- Chi ra nhitng Feature nao yéu cau c6 phac thao, nhiing Feature nao c6 thé
thay the:

Ca mo6 hinh mat va mo hinh solid déu c6 thé dugc dun tir mot phac thao. Tuy
nhién cac Feature nhu fillet, chamfer thi hoan toan khong doi hoi phac thao.
- C6 thé dung cac mat phang toa do va goc toa do cho thuan tién khong?

Vi du, néu ta tao mot truc c6 duong tam tai goc toa do, ta c6 thé sir dung
mot
trong cac mat phang toa do tir browser dé phac thao
- Loi ich cia viéc gan cac kiéu mau khac nhau cho cac chi tiét khac nhau:

Mau sic va do sang c6 thé giip phan biét chi tiét nay véi chi tiét khac.

3.5. Tao lap cac chi tiét méi

Khi ta tao mot chi ti€t méi ta c6 thé chon tir mot s6 biéu mau (template) c6 san
v6i don vi do dugc dinh nghia truée. Mot biéu mau cé thé chita cac thong tin vé
thuoc tinh ¢6 san nhu cac thuoc tinh vé vat liéu, cac thong tin ve dé an.

Cic biéu mau duogc luu trir trong thu muc AutodeskNinventor4\I'emplates hoac
trong cac thu muc con English hoac Metric. Cac thu muc con trong thu muc
Templates dugc hién thi nhu cac nit Tabs trong hop thoai New.

- Pé tao mot chi tiét méi:

Chon mot biéu mau tao chi tiét tir hop thoai New hoac kich chuét vao miii tén
canh nit New sau dé chon Part tir menu mé rong. Pé mé hop thoai New c6 thé chon
New tix cira s6 Getting Started hoac kich vao niit New trén thanh cong cu chuin hoac
chon File sau d6 chon New.

Chu y:

Néu chon Part tir menu mé rong bén trong niit New biéu mau Part chuan sé
duoc mé. Néu file Standard.ipt Kkhong c¢6 trong thu muc
Autodesk\Inventor\Templates thi mét hop thoai thong bao 10i sé xuat hién.

- Cach tao mot biéu mau (Template):

M6 mot file chi tiét (Part) va sira lai nhitng thong tin can thiét sau dé chon File,
chon Save Copy As dé ghi vao trong thu muc Autodesk\Inventord4\Templates. Néu
tao mot Folder méi trong thu muc Templates thi thu muc dé sé xuat hién nhu 1a mot
nit Tab trong hop thoai New.

- Dinh nghia cac thudc tinh cho chi tiét:
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Chon File ->Properties. Nhap cac thong tin dién ta dinh nghia chi tiét nhu cac
dir liéu vé dé an va chi tiét, cac thuoc tinh vé vat liéu, don vi do, tinh trang chi tiét...
Nhiing thong tin trén cac Tab Summary, Project, Status va Custom ciing c6 & bén
ngoai Autodesk Inventor thong qua Design Assistant hoac Microsoft® Windows®
Explorer.

Chu y: dé biét thém thong tin vé Design Assistant xem “ Design Assistant”

- B6 sung mau cho Feature :

Trong cita s6 duyét kich chuot phai vao mot Feature va chon Properties. Trong
Feature Color chon mot mau méi.
3.6. Tao cac Feature co so:

Sau khi lap ké hoach thir tu cac budc, ta quyét dinh cach tao chi tiét co s6. Co
thé dung hai cach co ban 1a Extrude va Revolve. Ta c6 thé dung Extrude dé tao cac
mat nhu 1a khi ta dung né dé tao cac solid. Ta ciing c6 thé dung Loft, Sweep hoic la
Coil.

- Extrude 12 dun mot tiét dién doc theo mot duong thang.

- Revolve la quay lién tuc mét tiét dién quanh 1 truc.

- Loft tao dung Feature bing cach dun qua céc thiét dién thay déi. Ta c6
thé tao cac phac thao trén nhiéu mat lam viéc. Loft tao ra mo hinh dugc dun tir mot
bién dang t6i mot bién dang tiép theo. Loft c6 thé dun theo mot duong cong.

- Sweep dun mot tiét dién khong doi theo mét dudong cong.

- Coil dun moét tiét dién khong do6i theo mot duong xoin 6c.

Dé tao mét Feature co s6:
1. Mo truc tiép mot file Part méi hoac tao mét Part trong file lap rap.

2. Tao mot phac thao bao gom phac thao tiét dién va duong dan (néu can).

3. Chon cong cu tao Feature thich hop. Hop thoai yéu cau nhap cac tham sé dinh
nghia cho Feature. Autodesk Inventor chon bién dang kin. Néu cé nhiéu bién dang
kin kich chon bién dang mo ta tiét dién can dun. Néu khong thuc hién lénh Extrude
thi can chon thém duong dan hoac truc quay.

4. Kich OK dé két thic viéc tao mé hinh. Thay dé6i ché do hién thi tir 2D sang
mo hinh 3D.
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Ta c6 thé tao Work Feature khi tao chi tiét co s6.
- Tao cac Work Feature:

Kich chuét vao nit Work Plane, Work Axis hoac Work Point. Chon mot doi
tuong hinh hoc hoac hé toa do mac dinh. Autodesk Inventor c6 thé tao ra Work
Feature tur doi twong hinh hoc da chon.

Vi du néu muoén tao mot truc lam viéc chi can chon mat dau cua mot hinh tru
khi d6 truc lam viéc dugc tao ra qua duong tam cua hinh tru.

Chu y: Thong tin chi tié€t vé work Feature xem trén Online Help va Tutorials.

3.7. Quan sat cac chi tiét:

Co6 mot so cach quan sat chi tiét, cach quan sat chi ti€t mac dinh la vuong goc
v6i bién dang phac thao. Khi kich chuot phai vao cira s6 dé hoa va chon Isometric
View tir menu thi véc to quan sat sé thay doi theo huéng dé. Ta ciing c6 thé chon
Previous View tir menu hoac an phim F5 dé tro lai mé hinh cia lan quan sat trude.

Cac lénh dung dé quan sat dugc dat trén thanh cong cu chuin. Xem “ Viewing
Tools” .

Ta c6 thé xoay huéng quan sat theo 3 chiéu, quanh mot hoac cac truc toa do.
Cong cu Common View la mot “ glass box” (hép trong suot) va cac vector quan sat
trén moi mat va goc.

- Sir dung cong cu quay:

Trén thanh cong cu chuin kich chuot vao Rotate. Biéu tuong quay 3D duoc
hién thi trén mé hinh. Kich chuét vao mé hinh dé chon diém quay cho véc to quan
sat. Di chuyén chuot bén trong biéu tuong quay dé quay theo 3 chiéu, di chuyén
chuot bén ngoai biéu tuong quay dé quay theo mét truc. Kich chuét ra bén ngoai
ving biéu tuong dé két thic lénh quay. Ta ciing c6 thé an phim F4 dé kich hoat lénh
nay.

- Su dung cong cu Common View:

Trén thanh cong cu chuan kich chuot vao Rotate dé kich hoat 1énh Common
View an phim SPACEBAR. Khi Rotate duoc kich hoat kich chuét vao mot miii tén
mo hinh sé quay cho dén khi goc thang huéng quan sat.

3.8. Chinh sira cac Feature

- Dé chinh sira mét Feature :

Thay déi cac tham sé trong lénh tao Feature hoac bién dang phac thao. Kich
chuot phai vao Feature can suta trong trinh duyét sau dé chon Edit Feature , Edit
Sketch hoiac Show Dimensions. Edit Feature s€ md hop thoai cua lénh tao Feature
do. Edit Sketch kich hoat Sketch ciia Feature . Show Dimensions hién thi kich thudéc
Sketch . Tir d6 ta c6 thé chinh sita ching trong méi truong mo hinh chi tiét.

- Dé thoat khoi ché do Sketch:
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Kich chuét vao nut Update. Feature duoc cap nhat va chuong trinh thoat khoi
ché do Sketch.

3.9. Bo sung Sketched Features:

Méi quan hé cha con giita cac Feature nghia 12 mét Feature diéu khién cac
Feature khac. Feature co so l1a cha cuta tat ca cac Feature khac. C6 nhiéu cap do lién
hé cha/con. Feature con tao ra sau Feature cha va Feature cha phai c6 san trudc. Vi
du ta c6 thé tao mét vau noi trén vat dic, c6 thé c6 hoac khong c6 16 khoan(Feature
con) trén no tuy theo tirg tng dung. Vau néi (Feature cha) c6 thé c6 sian khong c6 16
khoan ( Feature con), nhung 16 khoan thi khong ton tai néu khong c¢6 vau noi.

- Bo sung mot Sketch Feature :

Ciing giong nhu khi tao Feature co sé. Nhung ¢ day c6 2 diém khac la:

+ Thit nhat ta phai chi ra Sketch.

+ Tthit 2 12 & truong hop nay so luong tuy chon dé tao Feature nhiéu hon.

- Tao mot phac thao méi:

Kich chuét vao niut Sketch va kich chuot vao mot mat trén mo hinh chi tiét.
Bién dang phac thao dugc dinh nghia trén mat luéi. Néu muon dung Feature trén
mat cong hoac mot mat nghiéng trudc tién ta phai dung mot mat lam viéc(Work
Plane).

3.10. B6 sung cac Placed Feature:

Cac Placed Feature khong yéu cau Sketch cho riéng né. Vi du ta chi can xac
dinh mot canh dé bo sung mot Chamfer (vat géc). Dung cong cu tao Chamfer dé
dinh nghia cac tham s6 cho Chamfer.

Cac Placed Feature chuan la: Shell, Fillet hoac Round, Chamfer va Face
draft.

- Shell: Tao chi tiét rong véi do day xac dinh cta thanh chi tiét.

- Fillet: Vé tron cac canh.

- Chamfer: Vat mép cac goc.

- Face Draft: Tao mat vat trén cac mat. Ta can chon mat co s6 va huéng vat.
- Bo6 sung Placed Feature:

Kich chuot vao nit Placed Feature sau dé chon Feature can bé sung.
+ Bo sung mot 16 (Hole):
Tao cac diém tam 16. Ta c6 thé dung diém cuoi cia duong thang lam tam
160.Trén thanh cong cu Feature kich chuot vao cong cu Hole sau d6 chon tam 10, dung
hop thoai Hole dé dinh nghia 16.
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Tupe |Threads| Size I Dptionsl
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@l Lol | 0K I Cance
Cac goc va diém tam duoc chon
lam tam cua cac 1o Cac tham s6 dinh nghia 16

3.11. Tao mang cac Feature (Pattern of Feature):

Mot Feature don hoac mét nhém cac Feature c6 thé dugc nhan ban hoac sap
x€p trong cac mang. Cac cong cu tao mang yéu cau c6 mot déi tuong hinh hoc tham
chiéu dé dinh nghia mang. Ta c6 thé tao cac mang bang cach st dung cong cu
Rectangular va Circular Pattern hoac cong cu Mirror Feature.

Vi du dung cong cu Rectangular Pattern dé tao mét mang gom 3 hang 4 cot

3.12. Cat cac mat hoac cac chi tiét:
Cong cu Split dung phac thao cac doi twong hinh hoc dé ciat cac mat
hoac cac chi tiét. Sir dung cac doi tuong hinh hoc phac thao dé tao cac duong
cat dat. Khi ciat mot mat, hé thong sé chia mat c6 sin theo duong cat diat. Khi cat

mot chi tiét, hé thong sé cat qua chi tiét theo duong cit diat va loai bo mét nira chi
tiét.

- Cat cac mat:

Tao mat phac thao va phac thao duong cit dit. Ta c6 thé dung cac doi tuong
hinh hoc c¢6 nhiéu phan dé tao duong cait dit. Kich chuot vao cong cu Split trén
thanh cong cu Feature. Sau dé kich chuot vao nit Split Face. Chon duong cat va cac
mat can cit. Néu muon cit tat ca cac mat trén chi tiét kich chuét vao nit Part. Néu
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duong ciat khong hoan toan cat cac mat can cat thi hé thong sé tu dong kéo dai dén
giao nhau.

Spit

—fdethod —— Facez

oz I
EI @I E ] I Chon cac mat cit riéng
xSl Taal il

@l ] | Cancel |

- Cat chi tiét:

Nut cat mat

Tao mat phing phac thio va phac thao duong cat. Ta c6 thé dung cac doi
tuong hinh hoc ¢6 nhiéu phan dé tao duong cat. Kich chuot vao cong cu Split trén
thanh cong cu Feature. Kich chuot vao nit Split Part. Chon duong cat va phan cat
bo. Néu duong cat khong giao véi cac mat can cat thi hé thong sé tu dong kéo dai dén
giao nhau.

Spit ] o
— Method —— l Femaove — Chon hudng cat bo
E=I NN
T Nt cat chi tiét
[:3 Split Toal

@I ] | Cancel |

3.13. Cac cong cu tao mé hinh chi tiét

Tap hop cac cong cu tao mo hinh chi tiét bao gom cac cong cu tao Feature
trén thanh cong cu Feature va cac cong cu quan sat trén thanh cong cu chuén.
- Cac cong cu tao Feature
Mot so cong cu Feature c¢6 nhiéu lua chon. Miii tén bén canh nit cong cu chi
cho ta c6 thé mé rong niit dé c6 thé nhin thay nhiéu lua chon hon.

T Nut Cong cu Chirc nang Ghi cha

Pun mot bién dang

— theo phuong vuéng goc v6i | Cé thé dung tao
E e 2 R N Ao 2 ’

L"I xtrude phac thao de tao mot khoi | Feature co so

ran hoac mo hinh mat
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| Quay lién tuc mot bién | Cé thé dung tao
Revolve N
dang quanh 1 truc Feature co so
Dung diém cudi
El Hole Tao mot 16 trong chi tiét cua m(,)t ‘{“"“%
thang hoac tam lo
lam duong tam 16
E] Shell Khoét rong chi tiét Placed Feature
|!. Rib Tao mot gan cho chi tiét Placed Feature
Tao mot Feature cé tiét | Yéu cau cé nhiéu
,E; Loft dién thay déi, cé thé theo | mat phang lam
mot duong dan cong viéc
Gocep | o i P e o 1 dune
p e ' g tao chi tiét co so
cong
. PDun mot bién dang theo | C6 thé dung dé
Coil . . < L e )
mot duong dan xoan oc tao Feature co so
1 1 N -
il Thread Tao dm\n.lg l:en tl.'o.nA/g hoac
ren ngoai trén chi tiét
@ Fillet Vé tron cac canh Placed Feature
ﬁ Chamfer | Vat mép cac canh Placed Feature
Ao P A h ~
i Face Draft Tao khot vat trén canh da Placed Feature
chon
Split ] ]
Cat cac mat theo duong cat
E] hoac cat chi tiét theo
duong cat.
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- M6 mot mau phan
tu thiét ké
View - Chén moét phan ti
Catalog thiét ke.
4 - Tao phan tir thiét ké
tu Feature c6 san.
H"" Czl;lve(;inen Tao mot chi tiet mai tu chi
5 ¢ P tiét co so
E:: Rectangul | Tao mét ma tran chir nhat
6 - | ar Pattern | Feature
|||':'||| Circular Tao loat Feature theo
7 o ] = | pattern duong tron
B v o e
8 Feature R g &
mot truc
o Work PR . x
Tao mot mat lam viéc
9 Plane
0 [:;-' Work Axis | Tao mot truc lam viéc
= | Work e
. ?r Tao mot diém lam viéc
1 . Point
Hién thi cac tham so cho
Parameter | cac Feature sita doi cac
2 s chit s6 trong equations.
Tao cac tham sé b6 sung

- Cac cong cu quan sat
Bang nay dién ta cac cong cu dung dé thay déi huéng quan sat. C6 thé dung
cac cong cu nay trong tat ca cac moi truong.
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Nut
TT N Cong cu Chitrc nang Ghi cha
lenh
" _1""._ Zoom All Hjén thi toan bo cac chi tiét trong cira s6
b 2 do hoa
!-_-i Zoom >
2 :“._ H Window Hién thi kin man hinh viing dugc chon
ﬁ 2
3 a0 Zoom Di chuot dé phong to hoac thu nho
-.-.-.-.
4 @_ Pan Di chuyén vi tri mo hinh trong ctra so do
hoa
4 @. Zoom Hién thi kin man hinh déi tuong hinh
selected hoc duogc chon
5 I‘_I:;':I Rotate Thay déi huéng quan sat mé hinh
Thay déi huéng quan sat sao cho né
6 | Look At vuong goc voi doi tuong hinh hoc duoc
chon
‘ Shaded
7 ﬁl I .a ¢ To bong mo hinh
Display
Hidd ’
@ E(li een To bong mo hinh nhung nhin thay cac
. g canh an
Display i
iref)
8 ﬁ] W“:e ram To bong mo hinh dang khung
e Display

Meo:

- Str dung hé toa do mac dinh:

Néu ta tao truc véi dudong tam tai goc tao do ta c6 thé tham chiéu mot trong

cac mat phang toa do khi phac thao bién dang cua cac Feature bo sung.

- B0 sung cac Work Feature trong qua trinh tao chi tiét:
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Ta c6 thé tao cac ldp rap mot cach dé dang hon néu cé sin cac Work Feature
trong file part.

- Dung chung cac Sketch giita cac Feature:

Cac Sketch dung chung c6 thé dung cho nhiéu Feature. Sketch dung chung
xuat hién tai dinh cia ctra so duyét. Mot biéu tuong Sketch duoc hién thi duéi moi
Feature ma str dung chiing.

- Sir dung cac diém gi6i han To Next va Through All:

Cac Feature tao ra c6 diém giéi han sé tu dong cap nhat su thay doi t6i cac
Feature khac.

- PDat ché d6 chon:

Chi ra kiéu déi tuong hinh hoc ta muén chon dé loc bo cac doi tuong hinh hoc
khac.
- Sir dung bo loc trong cira so duyét:

An cac thanh phan khéc trong cira s6 duyét dé dé dang hon khi tham chiéu
qua cac Feature.
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CHUONG 5
BASE SOLIDS

Base Solids 1a nhitng mo hinh duoc tao thanh tir cac hé thong CAD khac va
duoc ghi ¢ dang file SAT hoac STEP. Chuong nay sé giéi thiéu tong quan vé cac khai
niém, cac thu tuc va trinh tu 1am viéc duoc sir dung trong moi truong Base Solids. Dé
biét thém chi tiét vé cac thong tin tham khao, cic vi du trinh dién, huéng dan cac
budc, dung Online Help va Tutorials.

4.1. Gioi thiéu chung

Ta c6 thé mé va sit dung cac file dugc tao va ghi trong Pro\ENGINEER va
cac hé thong CAD Kkhac v6i cac phan mé rong cua file 1a SAT (.sat), STEP (.step) va
DWG ( cia AutoCAD va Mechanical Desktop).

Néu mot file SAT hoic STEP dugc nhap ma chita dung mot thanh phan don,
Autodesk Inventor sé nhan ra no6 la mét file chi tiét Base Solids. Néu file duoc nhap
chita dung nhiéu thanh phan, Autodesk Inventor sé nhan ra né la mét lap rap Base
Solids véi nhiéu file chi tiét.

- Khi nao thi dung moi truong mo hinh Solid:

Sau khi nhap mét file, kich dip chuot vao biéu tuong Base Solids trén cira so
duyét dé kich hoat moi truong Solid Model. Dung moi truong Solid Model dé dinh vi
cac Work Feature, chinh sita cac Base Solids hoac st dung cac canh cia mot mat
Base Solid nhu la bién dang phac thao.

Chu y: D€ xem thém chi tiét vé nhap va xuat cac file .sat va .stp xem “ Data
Translation” trong Help.

- Ta c6 thé 1am gi v6i mé hinh Solid:

Cac mo hinh Solid khac véi cac mo hinh ciia Autodesk Inventor. Ta khong thé
truy cap vao cac Sketch, cac Feature, cac kich thudc ciing nhu cac rang budoc ma da
tao ra Solid. Tuy nhién ta c6 thé sitra mot Base Solid, 1ay ra hoac xo4 cac mat va tao
cac Work Feature dé sir dung nhu cac doi tuong dung hinh.

- Ta c6 thé tim mo hinh Solid & dau:

Khi ta nhap cac file dinh dang .sat hoic .stp trong cira s6 duyét hién thi cac
biéu tuwong Base dé dién ta cac Base Solid.

4.2. Cac tién ich:

Dudéi day la cac tién ich chinh trong moi truong Solid Model.

- Editing Solids: Loai bo hoic xoa cac mat cua Base Solid, kéo dian hoac

co ngan mot Base Solid, xoa mét mat Base Solid hoac Base Solid.

- Retain faces: Giir lai mét mat cia mét Solid bi xoa dé dung tao phac

thao.
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- Work features: Tao cac Work Feature dé dung nhu la cac doi tuong dung
hinh.
4.3. Trinh tu lam viéc:

Phan nay néu téng quan vé cac thao tac lam viéc trong moi truong Base Solid.
Trong online Help, Tutorial va Visual Syllabus™ ho tr¢ cac thong tin chi tiét hon va
cac vi du trinh dién, huéng dan cac budc.

4.3.1. Lap ké hoach lam viéc:

Trong moi truong Solid, ta ding cac cong cu Solid dé chinh stta va nhap Base
Solid. Cac chinh sita khong duoc tham so hoa va khong bé sung cac Feature cho
Solid ngoai trir cac Work Feature duoc sir dung nhu la cac doi tuong dung hinh. Khi
cap nhat Base Solid dé hop nhat nhiing thay ddéi, cac Feature dugc bo sung trong moi
truong Part duogc bo tri lai.

4.3.2. Nhap cac files Base Solid:

Ta c6 thé nhap cac files SAT va STEP duoc khéi tao trong cac hé thong CAD
khac hoac cac files DWG cua AutoCAD hoac Mechanical Desktop.

Kich chuét vao Files->Open trong hop héi thoai chon kiéu files .sat or .dwg.
Kich chuét vao nit Option dé chon thém cac tuy chon.

fry — e m e
Cone, zat
. Coylinder. sat
Bow.zat

Torus. zat
available : -
Eile name: IEyIlnder.sat
Files of types | SAT [+ sat) |
¥ | Shawonlifles it active project

Erowze. .. Optionz. .. Ok | Cancel

Nhap mot file Base Solid
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4.3.3. Chinh suira cac Base Solid:

Ta c6 thé kéo dan hoac thu nhé mét Base Solid va lay ra hoac xoa cac mat.
Sau khi bé sung mot phac thao va mét Sketched Feature t6i mot Base Solid. Ta cé
thé xo4 Solid nhung giir lai cac Feature va cac Sketch phu thuéc.

Kich dip chuot vao biéu tuong Base Solid trong trinh duyét sau d6 chon mot

cong cu chinh sita chuyén dung. Khi két thic chinh sita kich chuot vao nit Update
dé cap nhat cac thay déi va thoat khoi moi truong Solid.

[ Solids~ | Kich dip chuot vao biéu tuong Base
F- Move Face Solid trén trinh duyét dé kich hoat ché
HH Ewtend or Contract dﬁ chinh sua Solid

f@ Work Plane

[k 'work Az

“B- Work Paints

H Toggle Precize U

v [2)
=1 Evlinder

] Origin
5

9 End of Part

- Kéo dan hoac thu nho mot Base Solid:

Kich chuot vao cong cu Extend or Contract Body, sau do kich chuét vao Plane
va chon mat 1am viéc hoac mat phang. Kich chuét vao Extend or Contract. Dung cac
tuy chon dé dinh nghia phép kéo dan va co ngin Solid sau d6 kich chuét vao Update.

Hinh tru truéc khi kéo dan

Hinh tru sau khi kéo dan
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- Di chuyén cac mat trén Base Solid:

Kich chuot vao cong cu Move Face sau d6 chon mét hoic mot vai mat can di
chuyén. Pé di chuyén mat can xac dinh huéng va khoang cach di chuyén sir dung cac
tuy chon Direction va Distance. Pé di chuyén giita cac diém lua chon trén mat
phang, sir dung cac tuy chon Plane va Points. Sau d6 kich chuét vao Update.

Trudc khi di chuyén mat Sau khi di chuyén mat

- Xo0a cac mat trén mot Base Solid:
Chon mét hay mot vai mat can xoa sau dé kich chuot phai va chon Delete. Kich
chuot vao Update.
- Xoa mot Base Solid va giir lai cac Feature va cac sketch:

Kich chuot phai vao biéu tugng ciia Base Solid trong trinh duyét va chon Delete.
Dung cac tuy chon dé xoa cac Feature va cac Sketch gin vao ching hay giir lai cac
Feature va cac Sketch phu thuoc sau do kich chuot vao OK va Update.

- Tao mot Work Feature :

Kich chuét vao mot trong so cac niut Work Plane, Work Axis, Work Point. Chon
mot doi tuong hinh hoc hoac 1a hé toa do mac dinh. Autodesk Inventor c6 thé xac
dinh Work Feature tir doi tuong hinh hoc da chon. Vi du, néu ta muén tao mot
Work Axis, chi can chon mat dau cia mét mat tru khi dé6 mot Work axis sé dugc tao
ra qua tam cua hinh tru.

4.4. Cac cong cu chinh sua Base Solid:
Cac cong cu chinh sira Base Solid ¢6 san cho viéc chinh sira cac mé hinh Solid
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ma duoc tao trong hé thong CAD khac va ghi duéi dang file .sat hoac .stp. Dé
chinh sirta cac Base Solid nay ta kich hoat méi truong Solid bang cach kich chuot
phai vao thanh phan nay trong ctta so duyét va chon Edit Solid.
Cac cong cu chinh sira Base Solid:

Nut R . Ghi
T lénh Cong cu Chuc nang cht
Move Face Di f:huyen mot hoac nhiéu mat trén
Solid
Extend or | M6 rong hoac thu nho mot Base
Contract Solid déi xitng v6i mot mat phang
Body hoac mot mat lam viéc

Work Plane | Tao mot mat lam viéc

Work Axis Tao moét truc lam viéc

Work Point | Tao mét diém lam viéc

. Toggle

Precise UI Bat tat ché do nhap chinh xac

F-ﬁ-@% @,LI

Meo:

Str dung cac meo nay dé nang cao hiéu qua thiét ké khi lam viéc v6i Base
Solid.

- Sir dung cac cong cu nhap va do chinh xac dé nhap cac gia tri khi

dinh dang lai kich co cua Base Solid.

Dung cac nit cong cu nay trén thanh cong cu chuin trong qua trinh mé rong
hoac két noi v6i mot Base Solid.

- Di chuyén cac sketch trén cac mat phabgr 1am viéc khac.

Ta c6 thé rang budc cac sketch t6i cac mat phang lam viéc hoac sir dung cong
cu Reattach Sketch dé di chuyén cac sketch trén cac mat phang lam viéc khac.
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CHUONG 6
THIET KE CHI TIET DANG TAM
(SHEET METAL)

Chuong nay sé gi6i thiéu tong quan vé moi truong thiét ké chi tiét dang tam
cua Autodesk Inventor, trinh tu lam viéc, cac cong cu tao cac chi tiét dang tam. Ta sé
tim hiéu cach str dung cac cong cu trong moéi truong Part Model dé tao ra cac chi tiét
ma sé duoc nhan dang trong méi truong thiét ké chi tiét dang tam. Cac tai liéu bo
sung, cac vi du trinh dién, huéng dan cac bude xem trén online Help va Tutorials.

5.1. Gi6i thiéu chung

Trong moi truong thiét ké chi ti€t dang tam ta co thé tao cac chi tiét dang tam
va cac Feature bang cich sir dung ca hai loai cong cu la thiét k€ mo hinh chi tiét
(Part model) va cac cong cu chuyén dung cho thiét ké chi tiét tam (Sheet Metal).

- Su khac nhau giira Part Model va Sheet Metal:

Rat nhiéu cac cong cu Sheet Metal duoc dua trén co s6 ciac cong cu trong Part
Model nhung da duoc toi uu cho Sheet Metal. Vi du, khi tao mot mat cua tam kim
loai ta ciing chon mot bién dang phac thao giong nhu trong lénh Extrude. Hé thong
sé dun bién dang phac thao bang chiéu day vat liéu dong thoi c6 thé bo sung cac mat
uon cong. Cac cong cu phat trién riéng cho thiét ké chi tiét tam(Sheet Metal) bao
gom Bend(uon cong) va Corner Seam(duong vién goc).

- Sheet Metal lam gi moi truong thiét ke:

Khi tao mot chi tiét trong moi truong Sheet Metal. Ta tao cac mat chinh sau
do6 bo sung thém cac yéu té phu. Vi du, ta c6 thé tao cac mat roi nhau sau dé bo sung
cac mat uon cong ¢ mép. Cong cu Bend sé tao cac mat uon cong trén duong bién
dang hoac c6 thé moé rong hoac cit xén cac mat néu can thiét. Néu hai mat song song
Bend sé tao ra mot mat noi giita ching. Néu thay doi géc cia mét mat sao cho hai
mat cit nhau. Hé thong sé tu dong thay mat néi bang mat uén cong.

- Tao vat khai trién.

Dung cong cu Flat Pattern dé tao vat khai trién. Vat khai trién duoc tao trong
ctra so thit hai va mét biéu tuong duoc dat tai dinh cia cira s6 duyét. Khi thay doi mo
hinh vat khai trién ciing sé tu dong thay doi theo.

- Cach tao cac Feature ghép:

Néu chi tiét c6 cac dac diém vé6i nhiéu bién dang vat liéu nhu cac mai hat
ta c6 thé
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dung cac cong cu tao moé hinh Feature. Ta sé xem hinh dang bén ngoai cua
Feature khi ta quan sat vat khai trién va ta cé thé gan kich thuéc t6i Feature trong
ban vé. Néu ta tao cac Feature nay nhu la cac phan tir thiét k€, cong cu phan tich vat
khai trién sé nhan ra chiing va hién thi chiing nhu la vat khai trién trong khong
gian 3D.

5.2. Cac tién ich:

- Face: Tao mat u6n cong 6 vi tri cé thé.

- Flange: Tao mot mat trén toan bo chiéu rong dong thoi tao cac mat uén. Tao
¢6 thé tao go bién dang.

- Bend: Kéo dai hoac cat bé cac mat khi can thiét dé tao mat uén. Lénh Fold
tao mat uon trén duong phac thao, tao cac mat uon dap giira hai mat song song, cac
mit khong dong phang. Sir dung Iénh Unfold ta c6 thé cat quanh mat uén.

- Hem: Tao duong vién gap hoac uén 180° trén mot canh hoac duong vién
duap.

- Flat pattern: Tu dong cap nhat dé mang lai két qua cua su thay déi téi mo
hinh.

5.3. Trinh tu lam viéc:

Phan nay trinh bay tong quan vé cach tao mot chi tiét dang tAm. Trén online
Help va Tutorial cung cAp nhirng thong tin va vi du cu thé hon. Khi Ta lam viéc
trong Sheet Metal, Design Doctor gitp ta phat hién va sira cac 16i.

5.3.1. Lap ké hoach lam viéc:

Cac chi tiét tam thong thuong la cac duong bao, cac vo boc va khung cac gia
do. Ta co6 thé thiét ké trong cum ldp va hoan thién hinh dang truée khi hoan thién
cac phan chi tiét. Vi du, khi thiét ké gia do ta tao cac mat roi va sau do lap ching
trong cum lap.

Sau do6 ghép cic mat do véi cac mat uon va hoan thién mo hinh. Piéu nay sé
dem lai hiéu xuat cao tir viéc thiét ké€ phoi canh va n6 lam don gian hoa qua trinh
chinh stra.

Mot vi du nifa, ta c6 thé xo4 va tao cac mat uén dé téi uu hoa tam trai phang
Kkhi ché tao chi tiét.

5.3.2. Chuyén t6i méi truong thiét ké chi tiét tam(Sheet metal)

Thiét ké chi tiét tam 1a moi truong thiét ké toi uvu dau tién cho thiét ké mo
hinh chi tiét. Autodesk Inventor nhan ra mo hinh va chi tiét tam 1a cac kiéu con cua
files chi tiét.

Ta hoan toan c6 thé thay doi cac kiéu con dang Part Model mac dinh thanh
Sheet Metal. Kiéu con Sheet Metal chi ra rang chi tiét 12 mot chi tiét tam cho phép
stt dung thanh cong cu Sheet Metal va bo sung cac tham so ciia Sheet Metal. Khi ta
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chuyén lai n6 thanh mo hinh chi tiét thi cac tham so chi tiét tam van duoc luu giir
nhung khi dé hé thong sé coi n6 1a mé hinh chi tiét.

- Pé cho phép sit dung moi truong Sheet Metal:

M6 mot file mau Sheet Metal hoac 1a chon mot mat cua chi tiét trong file

Part, sau

do chon Application-> Sheet metal. Hé thong cho phép sir dung thanh cong cu
Sheet Metal va bé sung cac tham s6 Sheet Metal t6i file.

5.3.3. Cai dat cac kiéu Sheet Metal.

Mot chi tiét Sheet Metal c6 cac tham s6 mo ta chi tiét va cach tao ra né. Vi du
cac Sheet Metal thuong c6 cung chiéu day thi cac mat uén cong thuong cé cung ban
kinh.

Niit Sheet Metal Styles la biéu tuong dau tién trén thanh cong cu Sheet Metal.
Duéi day mo ta mot cach tong quan vé Sheet Metal Styles. Cé thé xem Help dé biét
vé dién ta day du cua cac cai dat nay

Sheet Metal Styles

Style List Sheet | Bend | Comer|
IDefauIt ~ Shest
M aternial Thickness
IDefauIt j |EI.5EIEI mm ﬂ
— Flat Pattern
Untold Method Linear Offzet
|Linear R [ L ]
Active Style
IDefault j
@l Save | Delete | Hew

- Sheet tab: Puoc chia ra cac tham s6 cua Sheet va Flat Pattern. Tham so
Sheet bao gom kiéu vat lieu (Material Type) va chiéu day (Thickness).

Cac tham so Flat Pattern dinh nghia giéi han cho phép uén cong dugc tinh
toan. V6i phuong an Linear Unfold nhap vao phan tram thap phan cua chiéu day
vat liéu cho Linear Offset. Linear Offset la vi tri cia truc trung gian ciia mat uén
cong.

V6i Bend Table khoang cach thang duoc dinh nghia bang Kiéu vat liéu, chiéu
day, ban kinh uon cong va mat uon.

- Bend tab: Danh sach cac tham s6 trong Bend tab dinh nghia cac mat uon
cong. Ta c6 thé nhap gia tri cho ban kinh uén cong, b6 sung hinh dang va kich cé.
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- Corner tab: Danh sach cac tham so trong Corner tab dinh nghia goc noi. Ta
¢6 thé nhap gia tri cho géc néi va chinh sira va thay doi kich thuéc.
- Dé nhap cac kiéu Sheet metal:
Kich chuot vao nit Sheet Metal Styles. Cé mot so kiéu mac dinh cho chi
tiét. Ta
c6 thé dat mot vai kiéu nhu ban kinh uén cong( Bend Radius) khi tao mot
Feature. Cac cai dat khac nhu chiéu day (Thickness) gan cho toan bo chi tiét va
khong thé gan cho mot Feature riéng.
5.3.4. Tao cac mat

Budc dau tién trong qua trinh thiét ké hau hét cac chi tiét Sheet Metal la tao
mot mat. Cong cu tao mat giong nhu cong cu Extrude trong mé hinh chi tiét. Chi ¢6
mot diém khac chinh 1a cong cu Face thi luon luén bé sung thém mot Boolean. Chiéu
sau Extrude chinh la chiéu day. Néu c6 mét mat trén chi tiét ta hoan toan c6 thé tao
mot mat uén cong hoac mot dudong vién giong nhu ta tao mot mat moi.

- Cach tao mat:

Kich chuét vao niit cong cu Face. Néu c6 nhiéu hon mét bién dang trén mat

phac
thao thi chon bién dang can tao mat. Néu mot duong thang cua bién dang trung
khép v6i mot canh mé hinh ¢6 san. Mot mat uén cong sé tu dong duoc tao ra giita
cac mat dé. Néu duong thang trong phac thao khong trung, kich chudt vao nit
More(>>) va chon canh trén mot mat c6 san dé tao mat uén cong. C6 thé nhap gia tri
ban kinh uén cong.

Mat phang phac thao duoc tao trén
canh cia mot chi tiét tam khac

Khi c¢6 phac thao

| duoc gin v6i mot canh

| cua tam. Cong cu Face tu
. dong cung tron uén
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- Cach tao go bién dang ( Contour flange)

Kich chuét vao cong cu Contour Flange. Trén mot mat Sheet Metal c6 san,
kich vao canh dé xem truéc go tao ra. Nhap vao gia tri du6i Shape va str dung Flip
Offset and Flip Direction dé dat huéng phat trién cia go. Kich chuét vao nit phat
trién theo mot huéng hoac hai huéng dé tao go. Pé dinh nghia mat uon cong ding
cac tuy chon phia duéi Bend, xo4a hop kiém Bend Relief néu khong muon chén mot
mat uén noi. Kich chuot vao Apply dé tiép tuc bé sung cac go hoac kich chuot vao
OK dé déng hop thoai.

Phac thao bién dang go

Chon canh can tao go

Tam tao
\ thanh sau khi tao

g0

5.6. Tao cac 10 va cac tam cat
- Cat mat phang:
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5.3.5. Tao cac manh cit va cac 10
Cac cong cu cat (Cut) tuong tu nhu ong cu Face. Cong cu cat luon luon thuc

hién phép toan trir logic (cit bo di). Ta khong thé tao mat uén véi cong cu cit. Ta co
thé chon tuy chon gi6i han nhu 1a Through All cho feature.Cac feature cit l1am don
gian hoa viéc chinh sita mo hinh. Ta c6 thé tao cac mat chit nhat don gian ma dinh
nghia kich ¢ ctia chi tiét, sau d6 dung Cut dé cit bé nhitng ché cit. Néu ta dung Cut
dé tao cac Design Element ta c6 thé tao thu vién cac hinh dang 16 can duc va dé dang
cheén chiing vao trong chi tiét. Ta c6 thé phac thio mét bién dang kin qua mét mat
uon cong thang goc duoc trai ra va loai bo phan bién dang cat qua mot hoac nhiéu
mit. Phan cit sé duoc bao kin xung quanh mat uon thang goc theo cau hinh nép gap
cua chi tiét tam. Kiéu cat b6t nay duoc tao ra trén chi tiét tam truée khi né duoc uon
cong.

- Pé tao manh cit:

Kich vao nit Cut sau dé chon bién dang can cit chon kiéu cat va huéng cat.
Dung tuy chon Extents dé c6 thé cat qua nhiéu mat.

Tao bién dang can cat Cac tam sau khi bi cat
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- Cat qua mat uén cong
Trong thanh cong cu Sketch mé rong nit Project Geometry va kich vao nit
Project Flat Pattern. Trén vat khai trién tao mot bién dang kin. Sau dé chon bién

dang va kich chuot vao niit Cut. Trong hop thoai Cut chon Cut Across Bend. Véi tuy
chon nay thi Extents luon la chiéu day va khong thé thay déi.

Mat uon cong khi chua cat Mat uon cong sau khi cat

Cong cu Hole giong nhu cong cu Hole trong moé hinh chi tiét. Ta c6 thé tao
ren trong 10 va mot s6 tuy chon khac.
5.3.6. Tao go mép (Flange)

Flange 12 mét cong cu manh ma 1am don gian ho4 thiét ké mé hinh. Vi du dé
tao mot canh cira ta tao mot mat va sau dé bé sung mét mat véi cung chiéu day va
uon cong canh ma khong can bé sung bién dang. Ta c6 thé thay doi chiéu dai cua
Flange bang cach sir dung khoang offset tir 2 doi twong tham chiéu.

- Tao Flange:

Kich chuét vao cong cu Flange va chon 1 canh. Flange sé dugc hién thi truéc.
Xac dinh huéng tao go, chon chiéu dai mat go va gia tri khoang offset néu yéu cau.
Nhap gia tri cho chiéu sau va goc cia mat go. Thay doéi ban kinh uén cong néu can
thiét.
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Flange : Flangel X|
—Shape————— [~ Hend
Distance
[0.4in o | L | Edge
&rale Bend Radius
|60 deg | | JeendRadie  »]
:ﬁ| f1 | ¥ Eend Belief

@ ok | Conesl |

i

\\.
~__

5.3.7. Tao mat uén cong va cac duong noi (Bend va Seam):

Autodesk Inventor ta c6 thé tao cac mat uén cong bing cong cu Face hoac
b6 sung chiing riéng. Néu tao mot chi tiét don gian nhu dang hang rao. Cach nhanh
nhat 1a tao mat uén cong trong lénh Face. Néu chi tiét phiic tap hon thi ¢6 thé tao cac
mat uén cong riéng.
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Diéu nay sé lam cho viéc chinh sita don gian hon. Trong lénh Bend ta c6 thé tao
cac mat uon theo duong phac thio hoac cac duong chiéu va c6 thé dinh dang cac
canh véi nhié¢u loai duong vién don hoac dip.

Gan cac duong noi géc sau khi tao cac mat ké nhau. Khi tao dudong noi goc
moét trong cac canh sé goi 1én canh khac. Néu cac mat dong phang cong cu Corner
Seam sé& tao ra mot dau néi. Ta cé thé tach cac mat da duoc noi va xé cac goc trén
mo hinh dé thé hién tinh trang moi néi. Mot vai kiéu go & goc c6 san trong Corner
Seam.

St dung cac tuy chon trén menu ngit canh ctia cira s6 duyét ta c6 thé chuyén
d6i mot mat uon cong thanh méi néi géc va nguoc lai.

- Tao mat uén cong tir 2 mat:

Kich chuot vao cong cu Bend va chon mét canh trén moi mat. Hé thong sé cat
hoac mé rong cac mat dé tao mat uon cong, chinh sita mat uén cong néu thay can
thiét.

Hai mat trudc khi uéon Hai mat sau khi uon

-Tao mat uén cong tir mot duong cua phac thao:

Kich chuét vao cong cu Fold va chon mot bién dang phac thao. Xac dinh goc
va dung cac tuy chon dé dinh nghia mat uén cong. Cac lua chon sé dugc phan anh
bang cac mili tén xem truédce. Kich chuét vao Apply hoac OK dé tao mat uon cong.
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Chi tiét trudc khi uon cong Chi tiét sau khi uon cong qua
duong thang 1 goc 40°

-Tao duong noi goc:
Kich chuét vao cong cu Corner Seam va chon mot canh trén moi mat. Chon
canh can chéng lén sau d6 nhap vao gia tri cho khe hé (gap). Néu can thiét ta c6 thé
chon kiéu chong 2 mat.

B P

Hai tam trudc khi néi goc Hai tam sau khi noi goc

- Xé mot goc cua solid:
Kich chuét vao cong cu Corner Seam va chon hai mat ké sat nhau. Str dung cac
lua chon trong hop thoai Corner Seam ma ta sé tao mot noi goc mai.

- Dé chuyén déi goc:
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Kich chuot phai vao mot géc hoac mot mat uén cong trong cira s6 duyét sau do
kich chuét vao Convert to Corner or Convert to Bend. Pinh nghia goc hoac mat
uén cong ma ta sé tao ra.

5.3.8. Tao vat khai trién (Flat Pattern):

Cong cu Flat Pattern khai trién mé hinh chi tiét dang tam va hién thi vat khai
trién nay trén ctra s6 thit hai. Vat khai trién va mo hinh c6 thé hién thi cing mot
thoi diém. Treén vat khai trién mét mat uon cong duoc biéu dién bang mot duong
tam va duong bién dang trong va ngoai. Cac phan tir thiét ké (Design Element)
trén vat khai trién duoc hién thi nhu mo hinh 3D. Khi tao vat khai trién hé thong
sé tinh toan kich thuéc toan bo hoac khoang hé cua chi tiét.

Vat khai trién tu dong cap nhat khi thay déi trén mo hinh. Néu mé hinh khong
trai phang duoc, vat khai trién tu dong cap nhat ngay khi mo hinh tuong thich tré
lai. Piéu nay giip ta dé dang khao sat cac lua chon khi ché tao nhu thay doi mat uon
cong va duong noi goc.

- Pé tao vat khai trién:

Kich chuot vao Flat Pattern trén thanh cong cu Sheet Metal. Néu chon mét mat
thi
cong cu trai phang sé tao vat khai trién cho mat dé. Vat khai trién sé duoc tao
trén cira s6 thir 2 va mot biéu tuong vat khai trién duoc tao trong cira s6 duyeét.

- Dé xac dinh khoang hd cua vat khai trién:

Kich chuot phai vao biéu tuong cua vat khai trién trong ctra s6 duyét va chon
Extents. Mot dong nhic hién thi cac gia tri X va Y.

Chi tiét trudc khi khai trién Chi tiét sau khi khai trién

Cac vat khai trién duoc tao bang phan mém MetalBender tir dir liéu Software
+ Engineering
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5.4. Cac cong cu thiét ké chi tiét tam.

Bo cong cu trong moi truong thiét ké chi tiét tam bao gom mot s6 cac cong cu
trong Part Model va cong cu tao Sketch va bo sung mot so cong cu ciia Sheet Metal.

Nut Cong cu Chirc nang
T
L Styles Cai dat tham sé cho cac kiéu chi tiét tam
| ] | Flat Pattern | Tao vat khai trién cta chi tiét tam
F Face Tao mat chi tiét tam
I;Elﬁ Contour Bo sung go cuia duong bién dang cua chi tiét
Flange tam
Cut Cat bo theo mot bién dang tir mot mat cua chi
=] tiét tam
% Flange Tao moét go trén mot canh cua chi tiét tam.
E] Hem Tao mot dudng vién trén chi tiét chi tiét tAm
'il-.l Fold Tao mot mat uon cong theo mot duong phac
thao trén mot mat cua chi tiét tam.
ﬁ[ Corner Tao moét goc noi gitra hai mat cua chi tiét tam.
Seam
Bend Tao mat uon cong giira cac mat cua chi tiét
0 tam.
Hole Tao mét 16. Cong cu nay giong nhu trong thiét
1 i ké mo hinh chi tiét.
—"1| Corner Vé tron goc.
2 Round
__\I Corner Vat mép cac goc
3 Chamfer
I_‘i—l View M6 mau cac phan tir thiét ké
4 Catalog
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Insert Chén mot phan tu thiét ké
5 Design
Element

Create Tao mot phan tir thiét ké tir mot Feature c6 san
6 Design
Element

Meo:

- Tu dong tao mat uén cong véi mot mat:

Phac thao bién dang cho mat méi sao cho ¢6 mét duong thang nam trén mot canh
cua mo hinh trén mat cé san. Cong cu mat sé tu dong tao mat uén cong giita cac mat.

- Tao cac phan tir thiét ké ( Design Element) cuia cac hinh dang chuin:

Tao cac hinh dang chuan sir dung cong cu Cut hoac cac cong cu mo hinh
Feature nhu Revolve. Xay dung thu vién cac hinh dang nay véi chitc nang Design
Element.

- Tao cac phan tir thiét ké cua cac Feature dugc ép vao nhau:
Cac feature Cut c6 thé duogc ghi nhu 1a cac phan tir thiét ké hoac dugc dung
dé tao cac phan tir thiét keé.
- Tao cac mat roi sau d6 bo sung cac méit uén cong va cac duong noi goc:
Ban dau ta tap trung giai quyét theo muc dich thiét ké sau dé t6i uu hoa cac chi
tiét dé ché tao.

- Tao cac 10 vat sir dung hop thoai Hole:

Dung hop thoai Hole dé tao cac 16 vat bao dam cac 16 dugc nhan ra va hién
thi chinh x4ac. Néu cac 16 thong duoc tao ra va sau do tao vat, chiing khong thé
nhan ra va hién thi chinh xac.
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CHUONG 7
LAP RAP (ASSEMBLIES)

Trong chuong nay ta sé tim hiéu vé cac cong cu lap rap va trinh
tu lam viéc dé tao cac lap rap. Ta ciing sé tim hiéu mot so6 ky thuat
dé tao cac phac thao (Sketch) va cac mo hinh chi tiét (Part Model)
mot cach hiéu qua hon trong moi truong lap rap. Pé co6 thém thong
tin tham khao, cac vi du trinh dién, chi dan cac buéc xem trén online
Help, Tutorial va Visual Syllabus™,

6.1. Gidi thiéu chung

Theo cach truyén thong, cac Ky su va cac nha thiét ké tao so do

trinh bay, thiét ké cac chi tiét sau do lap chiing véi nhau vao trong
cum liap. Trong Autodesk Inventor ta c6 thé t6 chitc qua trinh thiét
ké bang cach tao cac chi tiét In-place(chi tiét lap rap) hoac chen cac
chi tiét co san khi ta tao lap rap. Pay la phuong phap thiét ké lay
cum Lip lam trung tam ho tro chién lugc thiét ké Top-Down(trén
xuong), Bottom-up(duéi 1én) va Middle-out(tur giita ra).

- Laprap la gi?

Lap rap la tap hop cac chi tié€t va cac cum lap. Trong tai liéu nay
Component ké dén cac chi tiét va cac cum lap.

- Khi nao thi sir dung moi truong lap rap:

Tao lap rap thuong la budc cudi ciing cua qua trinh thiét ké. Khi
cac chi tiét don 1¢ da duoc kiém nghiém vé két cau. V6i Autodesk
Inventor ta c6 thé tao lap rap tai bat ky thoi diém nao trong qua
trinh thiét ké. Néu ta dang lam viéc véi mot thiét ké méi, ta co thé
bat dau vé6i mot lap rap rong sau do tao cac chi tiét dé hoan thanh
thiét ké. Néu ta chinh sira mot lap rap ta c6 thé tao cac chi tiét méi
dé cheén vao lap rap sao cho chiing liap véi cac chi tiét c6 san.

- Cac chi tiét va cac cum lap rap thich nghi la gi:

Trong lap rap thich nghi ta c6 thé tao cac chi ti€t ma né thich
nghi véi cac chi tiét khac. Vi du tao mot miéng dém, ta dinh nghia n6
nhu 1a mot chi tiét thich nghi, sau dé ta tao cac rang budc giira cac
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mat cua miéng dém véi cac mat cua cac chi tiét ghép véi n6. Miéng
dém sé co dan dé vira khit v6i khoang trong giita 2 chi tiét.
Cac vu diém cua cong nghé thich nghi:
+ C6 thé chen va thich nghi cac chi tiét lam viéc trong lap rap.
+ Co thé tao cac chi tiét dé chén va thich nghi ching khi thiét

ke.
+ Co thé chinh sutra cac lap rap c6 cac chi tiét thich nghi thay
doi.

- Cach thiét ké cac chi tiét lap rap (In-place):

Khi tao cac chi tiét lap rap ta c6 thé chon mot mat trén chi tiét co
san lam mat phac thao cho chi ti€t méi. Chon mat lap rap hop ly tao
thuéan loi cho dinh nghia thiét ké.

- Cac chi tiét dan xuat la gi:

Chi tiét dan xuat 1a mot chi ti€t méi ma su dung cac dac tinh co
ban cua chi tiét c6 san. Ta c6 thé chinh sua chi tiét dan xuat ma
khong anh huéng dén chi tiét goc. Ta cé thé cap nhat chi tiét dan
xuat dé cap nhat cac thay doi tao ra trén chi tiét goc. Ta c6 thé pha
bo lién két giira chi tiét dan xuat va chi tiét goc néu ta khong muon
cap nhat chi tiét dan xuat dua trén chi tiét goc.

- Lap rap dan xuat la gi?

Lap rap dan xuat 12 mot chi tiét méi ma dua trén lap rap co san.
Ta c6 thé nhap cac chi tiét trong mot lap rap thanh moét thuc thé don
va ciing c6 thé cat bo mot chi tiét tir mot chi tiét khac. Kiéu thiét ké
mo hinh lap rap top-down tao su truc quan hon va giap ta tranh
duoc cac 16i va tiét kiém thoi gian.

6.2. Cac tién ich:

- Adaptive technology: Cac chi tiét thich nghi tao cho cac lap rap
chinh xac hon, cac kich thuéc khong can chi ra méot cach chinh xac
hoac khong can gan cac quan hé giira cac chi tiét.

- Design-in-place: Tao va chinh sita cac chi tiét trong khong
gian lap rap.

- Design layouts: Str dung cac so do bo tri dé thiét ké lap rap
va cac chi
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tiét trude khi chuyén ching thanh cac solid 3D.
- English and metric: Tao cac lap rap chira cac chi tié€t voi cac
hé thong
do khac nhau.
- IMates: Luu trir cac thong tin rang budc duogc dinh nghia
trudc voi mot
chi tiét va sau do dung phuong phap kéo ré dé dat chi tiét vao lap
rap. Ta ciing c6 thé thay mot chi tiét bang mot chi tiét khac va van
duy tri dugc cac rang budc mat giéi han thong minh.
- Large assemblies: Lam viéc véi mot lap rap 16n sir dung co
so dir liéu
duoc phan doan cua Autodesk Inventor.
- Pack and Go: Déng géi mot lap rap trong Autodesk Inventor
va tat ca
cac file tham chiéu cua chiing s€ dugc dinh vi trong mot viung riéng.

6.3. Trinh tu lam viéc:

Phan nay sé trinh bay tong quan vé cach tao mét lap rap. Trén
online Help, Tutorial va Visual Syllabus cung cip nhiéu thong tin
hon va cac vi du trinh dién, cac chi dan ting budc.

6.3.1. Lap ké hoach lam viéc:

Thit tu tao cac chi tiét va cac cum lap phu thuoc vao viéc ta tra loi
cac cau hoi sau ra sao:

- Ta chinh sira mét lip rap co6 san hay bat dau mot lap rap méi?

- Ta c6 thé dap vé mot lap rap 16n thanh cac cum ldp con dugc

khong?
- Ta c6 thé dung cac chi tiét c6 san va cac phan tir thiét ké
khong?

- Rang budc nao sé anh huong dén chic nang cua thiét ké?
6.3.2. Tao hoac chén thanh phan lap rap dau tién:
Chon mét chi tiét hoac mot cum lap co s6 (vi du nhu mot Kkhung
hoac tam Kim loai) lam thanh phan lap rap dau tién cua lap rap. Ta
c6 thé chen mot thanh phan ldp rap cé san hoac tao méi mot thanh
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phan lap rap méi trong lap rap. Thanh phan lap rap dau tién nay tu
dong duoc gan co dinh ( tat ca cac bac tu do déu bi han ché). Goc toa
do va cac truc toa do cua né duoc can theo goc va cac truc toa do cua
lap rap.

- Tao mot thanh phan lap rap:

Chon Insert->New Component. Trong hop thoai Create In-Place
Component ta nhap vao tén File mé6i va kiéu file ( Part hoac
Assembly). Khi dé sé tao ra thanh phan liap rap dau tién. Tuy chon
Mate Sketch Plane to Selected Face bi an di. Kich chuét vao nit
More dé chi ra vung ghi file méi va Template.

Create In-Place Component

Mew File Mame File Type
[Chi tigt =8 1.ipt |Part -

I | Eorstai sketeh plane to selected face

) x|

- Chén moét thanh phan lip rap co6 san:

Chon Insert->Existing Component. Duyét qua cac file can mo
trong hop thoai Open. Kich chudt vao cira s6 do6 hoa dé cheén thanh
phan lap rap thanh phan lap rap, c6 thé chén nhiéu ban mot lic, két
thic kich chuot phai va chon Done. Ban chén dau tién sé la chi tiét
c6 dinh cac ban khac khong ¢6 cac rang buoc lap rap.

Cancel | :>:>|

Cogioilioda. éone Page 69 I



Huwéng dan hoc INVENTOR

Frevious Wiew +F5

=zametnic Wiew

How To

6.3.3. Pinh vi cac thanh phan lap rap

Co6 nhiéu cach dé di chuyén cac thanh phan lip rap. Néu mot
thanh phan lap rap khong phai la c6 dinh hoac khéng bi rang budc
hoan toan, ta c6 thé di chuyén né trong vung lap rap. Cac rang budc
sé x04 mét vai bac tu do cua thanh phan ldp rap nay. Co6 thé dich
chuyén mot thanh phan lap rap theo cac bac tu do con lai.

Khi mot chi tié€t hoac mot cum lap duoc c¢o dinh né sé duoc co
dinh trong hé toa do lap rap. Chi tiét co dinh nay sé duoc mo ta bang
mot biéu tuong riéng trén cia so duyét. Bat ky thanh phan lap rap
nao trong mot lap rap ciing c6 thé duoc co dinh. Thanh phan lidp rap
dau tién cua lap rap duogc tu dong co dinh tuy nhién ta c6 thé huy bo
trang thai co dinh cua né.

Mot thanh phan lap rap coé dinh thi khong giong nhu cac thanh
phan lip rap rang buoc khac. Mot thanh phan lip rap cé dinh duoc
c6 dinh vao hé truc toa d¢ lap rap. Mot thanh phan lap rap rang
budc thi ¢6 quan hé véi cac thanh phan Lip rap khac ma dinh nghia
vi tri cia né. Pay la su tac dong lan nhau giita ciac thanh phan lip
rap. Vi du néu ta dung cong cu Move or Rotate dé tam thoi dinh vi
lai mét thanh phan lip rap duoc rang budc khi Update thanh phan
lap rap nay sé tro lai vi tri rang buoc cua no.

Khi dich chuyén mot thanh phan lidp rap c6 dinh bang cong cu
Move or Rotate, bat ky thanh phan lap rap nao ma cé rang buoc téi
n6 sé cung dich chuyén t6i vi tri méi cia thanh phan lap rap c6 dinh.

Cogioilioda. éone age 70



Huwéng dan hoc INVENTOR

S b= - [2)
FHEp Aszzemblyl
Origin

=] ;?‘ Part?.ipt:1

Qrigin

Biéu tuong chi tiét dinh vi trén cilra s6 duyét

- Hién thi cac bac tu do c6 san:

Kich chuét phai vao chi tiét trong ctra s6 duyét hoac cira so do
hoa sau do chon Properties. Trong hop hoi thoai Properties chon
nit Occurrence, danh dau vao hop kiém Degrees of Freedom sau
do6 kich chuot vao OK. Dé tat ché do hién thi bac tu do ta bo danh
dau hop kiém trén. Ta ciing c6 thé sit dung tuy chon Degrees of
Freedom trong menu View.
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- Thay doi trang thai c6 dinh cia mét thanh phan ldp rap:
Kich chuot phai vao chi tiét trén cira s6 duyét sau dé chon
hoac bo danh dau vao Grounded.

=P ASSEMDIY I

(7] Origin

E

F Copy Chrl+C
(7 F

Delete

Edit

Open
4= Eiamnte Sttt At
= Demote +Tab

Eﬂ Replace Component Chil+H

LCreate Mote
@7 Place O v Wisibility
& Create [ |¥ Enabled
Adaphive

%2 Pattern | =
g Place i |7 Grounded

- Di chuyén hoac quay thanh phan lidp rap c6 dinh:

Kich chu¢t vao cong cu Move Component or Rotate
Component trén thanh cong cu Assembly. Sau do kéo ré thanh
phan lip rap co dinh téi vi tri méi. Khi kich chuot vao Update bat
Ky cac thanh phan Lip rap rang budc nao sé duoc dinh vi lai t6i vi
tri mdi.
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- Di chuyén mot thanh phan lap rap véi mot khoang cach xac
dinh:
Kich chuoét phai vao thanh phan lidp rap can di chuyén sau do6
chon
Properties->Occurrence. Ta c6 thé nhap s6 cho cac gia tri dich
chuyén theo cac truc toa do X,Y,Z. Ta ciing c6 thé bat tit trang thai
c6 dinh cua thanh phan ldp rap c6 dinh.

H Part3.ipt:1 Properties
I
[ Summar_l,ll F'n:uieu:t' Statusl Eustnm' Save Ocoursnce |F'h_l,lsiu:a||
M arne:
|F'art3.ipt:1
— Properties
¥ Wisible [ Adaptive
¥ Enabled ¥ Grounded
[~ Degrees of Freedom [" Reference
Colar Style
I.-’-'xs M aterial j

— Current Offzet from Parent Azzembly Origin

= Offzet: * Angle:
i |2D.DDEI T 3 | ID.DD deqg 3 I
| T Offzet: Y Angle:
I'ID.EIDEI i Fl IEI.EIEI deg >I
£ Offzet: £ Angle:
IE.EIEID T 4 | IEI.EIEI deq 3 I

- Di chuyén hoac quay tam thoi cac thanh phan ldp rap rang
budc:

Kich chuot vao cong cu Move Component or Rotate
Component trén thanh cong cu Assembly. Dung cac cong cu nay dé
di chuyén hoac quay tam thoi cac thanh phan ldp rap ma khong xoa
mat rang buoc. Thanh phan lap rap rang budc sé tré lai vi tri ban
dau cua no6 khi ta kich chuot vao Update.
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6-3.4. BO SUNG CAC THANH PHAN LAP RAP

Trong moi truong lip rap ta cé thé tao mot cum lip, mot chi
tiét méi hoac chén mot chi tié€t hay mot cum lap c¢o san. Khi tao mot
Component in-place méi ta c6 thé gan mat phang phac thao trong
mat quan sat hién hanh hay rang buéc né t6i mot mat cua thanh
phan lap rap co6 sian. Ta c6 thé chén né vao vung lap rap sau doé bo
sung cac rang budc.

Khi mét thanh phan lap rap duoc kich hoat thi cac thanh phan
lap rap con lai sé bi mo di trong cira so duyét. Chi ¢c6 mot thanh
phan liap rap co6 thé dugc kich hoat tai mot thoi diém. Bo phan lap
rap tu n6 phai duoc kich hoat khi tao hoac chén mét thanh phan lLip
rap.

- Kich hoat chi tiét: Kich diip vao tén chi tiét trong cira s6 duyét.

Cac chi tiét con lai sé bi mo di.

- Kich hoat mét cum lap: Kich dip vao lén cua cua cum lap
trong cira s6 duyét hoac kich chuét phai trong cira so dé hoa va
chon Finish Edit.

Chu y: Finish Edit sé bi 4n trén menu ngit canh trong khi doi

tugng hinh hoc duoc chon trong cira s6 do hoa.

Bl | Edit Conztr:
Y i - [ Azzembly |M|:|ti0n|
= Asser.nl.:rl_l,ﬂ_mm = Type —Selections————————————
7] Qrigin
55 Partdipt1 ( :I'| é’| Gllﬁ L3 1| I3 2| @

Drigin Offset: — Solution
iy Insert IEI.EIEID i 0| s

(1 Partd.ipk:2

Origir B [¥ Shaw Preview
& -
o = Dbl o3 @l DK | Eancel |
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- Tao mot Component in-place:

Kich chuot vao cong cu Create Component. Néu can tao rang
buéc giita mat phac thao va mot mat cua chi tiét ¢c6 san thi chon
Constrain Sketch Plane to Selected Face trong hop thoai Create In-
Place Component.

Cach khac c6 thé kich chuot vao mot vi tri trong cira so do hoa dé
xac dinh mat phac thao.

| %
Assembly ~ Create In-Place Component
G e Flledﬂame File Type
Fartl.ip Part
I & Create Component I I -
EE Pattern Component [T Constrain sketch plane to selected face
@ Flace Constraint  +C @l oK I Cancel X
ﬁﬂ Replace Component = —

- Tao mét chi tiét hoac mét cum lap dan xuat:

Duyét va mo file part (.ipt) doi voi Feature co so. Trong thanh
cong cu Feature kich chugt vao niat Derived Component. Xac dinh
hé so ty 1¢, mat doi ximg va kich OK. Néu ta chinh sira Feature cua
chi tiét dan xuat Kich chuét phai va chon Update Derived Feature.
Pé pha huy lién két va khong cap nhat su thay déi cua chi tiét goc,
kich chuot phai vao Feature dan xuit trong ctra s6 duyét va kich
chuot vao Break link.

- Chen mét chi tiét hoac mot cum lap:

Kich chuét vao cong cu Place Component sau d6 chi ro file can
cheén . Kich chuét vao cira so do hoa dé dinh vi thanh phan lap rap
khi chén. Mo6i lan kich chuot vao cira s6 do hoa sé chén mot ban cua
chi tiét hoic cum lip can chéen. Khong ¢6 rang budc nao duoc gan
khi dung cong cu Place Component.
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Ly Insert
Fart4.ipt: 2
- Origir
|ﬂ| Ingert

e Diepbd im0

4

Assembly -
I & Place Component  +F

& Create Camnaneat

6.3.5. Tao mang cac thanh phan lip rap:

Ban c6 thé tao mang chi tiét, nhoém chi tiét, cum lap. Cac thanh
phan lip rap duoc tao mang cé thé bao gom cac rang buoc va la cac
doi tuong lap rap duy nhat véi cac dac tinh khong co trong cac
thanh phan ldp rap chén thong thuong. Ta c6 thé tao cac thanh phan
lap rap duogc tao mang ma coé lién két t6i mang cac Feature chi tiét.
Vi du, Mot mang cac 16 c6 thé ton tai ciing véi cac bulong ma c6 méi
lien hé véi mang cac 16. Néu so6 16 thay doi thi s6 bu long ciing thay
doi theo.

- Pé tao mang cac thanh phan lap rap :

Kich chuot vao cong cu Pattern Component sau do chon nut
Rectangular hoac

Circular. Ta c6 thé chon cac thanh phan lip rap can tao mang
trong cira s6 duyét hoac trong cira s6 dé hoa. Sau dé chon cac canh
cua thanh phan lap rap, cac truc l1am viéc hoac cac truc toa do dé
xac dinh huéng cua cac hang va cac cot hoac truc quay. Nhap so
phan tu va khoang cach giira cac phan tu.

Cha y:Moi lan chén mot thanh phan lip rap hoac tao moét
mang tir mot thanh phan lap rap, Autodesk Inventor lién két né t6i
tat ca cac ca thé khac cia thanh phan ldp rap d6. Thay doi mot mo
hinh don sé 1am thay déi tat cac cac ca thé khac. Pé tao mét thanh
phan lip rap méi dua trén thanh phan lap rap khac, ghi phién ban
v6i tén khac va chen phién ban vao trong lap rap.
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Fattern Component

I [y Component

Lo Associative 22 Rectangular I ix Circularl
Colurmn Placement FRow Placement
Ly | .Rf'| Ly | .H‘|
Count Cranil
|2 = |2.000 w =
Spacing Spacing
[ | 5]

@I Ok, I Cancel

6.3.6. Thay doi cac thanh phan lap rap:

Viéc cac nha thiét ké thay doi mot chi tiét trong lap rap la viéc
thuong xuyén dién ra. Autodesk Inventor chén chi tié€t méi véi cac
truc toa do cua n6 dugc can theo cac truc toa do cua chi tié€t cé san.

Ta phai gan bat ky rang budc nao cho né.
- Pé thay doi mot thanh phan lap rap:

Kich chudt vao cong cu Replace Component trén thanh cong cu
Assembly sau d6 chon thanh phan lidp rap can thay doi sau d6 tim
dén thanh phan lap rap méi. Tat ca cac rang budc trén thanh phan
lap rap co sin sé bi mat trong khi thay doi.

6.3.7. B6 sung cac rang buoc téi cac thanh phan lap rap:

Ta c6 thé bo sung 4 ki€u rang budc t6i cac thanh phan ldp rap:
mate, angle, tangent va insert. Méi Kkiéu cua rang buéc c6 nhiéu
phuong an. Cac phuong an duoc dinh nghia boi hudéng cua cac vécto
vuong goc véi thanh phan lap rap. Ta c6 thé Mate cac thanh phan
lap rap bang cach nhan phim Alt va kéo ré chi tiét vao vi tri Mate.
Phuong phap nay thi nhanh béi vi khong can nhap lénh tao rang
buoc. Mot s6 bac tu do sé bi mat khi ta thém cac rang buoc. Cac bac
tu do c6 thé van c6 san nhung bi han ché. Vi du néu ta gan mot rang
buoc Tangent t6i 2 qua cau tat ca sau bac tu do van con nhung ta
khong thé dich chuyén mét qua cau du chi 1a theo mot huéng. Thir
dung mot vai chi tiét dé xem cac rang buoc han ché chuyén dong cua
chiing nhu thé nao.
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- Tao rang buédc 2 mat, canh, diém hoac cac Work Feature véi

nhau:

Trong hop thoai Place Constraint kich chudt vao Mate. Ta ¢06 hai
phuong an trong lénh Mate la Mate va Flush nhu minh hoa hinh
duéi day. Néu ta muon cac miii tén vuong géc huéng vao nhau thi ta
chon Mate. Néu ta muon cac doi twong hinh hoc dat canh nhau va
cac miii tén theo cung mot huéng ta chon Flush. Néu muon tao khe
ho nhap gia tri khe ho vao hop offset.

Flace Constraint

Azzembly | b ation |

Type—— [ Selections
{ 1 I 2| il
Offzet: — Solutian
oo B o |
, by 0 iy
[¥ Show Preview
Fluzh
@l ] Cancel | |

Cogiotliod. cone Page 75 I



Huwéng dan hoc INVENTOR

- Tao rang buoc hai mat hoac hai canh hop véi nhau mot goc
nhat dinh:

Trong hop thoai Place Constraint Kich chuot vao Angle. Ta cé
thé chon cac vecto vudng goc véi cac mat hoac cac canh riéng. Co
4 giai phap cho moi cap lap rap. Cac mat duoc lua chon cua chi
tiét sé duoc rang buoc theo goc.

Flace Constraint

Azeembly | b ook |

Type——— [~ Selections
#[7 ala| |milsd] g
Angle: — Solutian

[Bdeg I @1 | @2 |

[ Show Preview

@l ak. | Cancel | Apply

- Tao rang budc cia mot méat cong v6i mot méat phang hoac mot
mat cong khac:
Trong hop thoai Place Constraint kich chuot vao Tangent.
Trong truong hop nay ta c6 hai phuong an la tiép xic trong va
tiép xic ngoai nhu hinh duéi day..
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Flace Canztraint

Szzembly | b oo |

Type——— ~ Selections

P& far m||| x| @
Offzet: liaigen: — Solution
IEI _IrI i~ S~
ol S
_ = || b
[ Show Preview

@l (k. | Cancel | Apply

- Tao rang budc ngang bang giira 16 va mat tru:

Trong hop thoai Place Constraint kich chuot vao Insert. Lénh
nay sé gan dong tam cia cac cung tron hoic duong tron duoc chon
dé tao rang buoc. PéE gan rang buoc ta chon duong tron trén hinh
tru va trén 16 ma ta muén rang buoc.

Chu y: Cac rang buoc Insert duoc han ché béi cac bé mat phang
ma vuong goc véi duong truc cua hinh tru va cuaa lo.

Flace Canstraint

Azzembly | Mntinnl
|’Tj,'|:IE-'— — Selechions

:I'lﬁ’lﬂllﬁ

Offget;
|00 I

[+ Show Preview

@l ]
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6.3.8. St dung cac rang buoc dong:

Sau khi ta rang buoc mét thanh phan lap rap ta c6 thé mo
phong qua trinh chuyén dong co hoc bang cach thay doi gia tri cua
rang budc. Cong cu Drive Constraint dat lai vi tri mot chi tiét qua
tirng buéc theo gia tri rang buoc. Ta c6 thé quay mét thanh phan lap
rap. Vi du bang cach tao rang buoc goc dong tir 0 dén 360° ta c6 thé
mo phong qua trinh chay cua chiéc dong ho.

Cong cu Drive Constraint dugc gigi han t6i mot rang budc. Ta
c6 thé diéu khién cac rang budc bo sung biang cach sir dung cong cu
Parameters dé tao cac quan hé so hoc giita cac rang budc.

Drive Congtraint [ 10.000 mm |

Start End Fauze Delay
|n.nnn i Ll |1n.nnn MM Ll |n.nnn ul

V| | e

Cancel | >

- Pé diéu khién rang buoc:

Kich chuét phai vao rang budc trong cira so6 duyét sau dé chon
Drive Constraint. Nhap vao gia tri dau va gia tri cuoi va thoi gian
dirng giita cac buée. Kich chuét vao nit More dé dat khoang dich
chuyén cho tirng budc, s6 lan lap lai va dinh nghia chu ky. Chon
Start/End dich chuyén sé tang dan tir diém dau dén diém cudi, sau
d6 tré lai vi tri ban dau truéc khi bat dau mot chu ky mdi.
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Start/End/Start dich chuyén tang dan tir diém dau dén diém cuéi sau
do6 dich chuyén giam dan vé diém dau truée khi lap lai. Kich chuot
vao cac nut Forward, Rewind hoac Stop dé diéu khién chuyén dong.

6.3.9. Bo sung rang budc cho cac chi tiét thich nghi:

Co thé tao cac chi tiét dat du6i su rang buoc ma duoc thich nghi
theo rang budc do trong lip rap. Bang cach nay, chitc nang thiét ké
sé diéu khién hinh dang cua cac thanh phan lap rap . Vi du, ta c6 thé
tao mot miéng dém va gan cac rang budc sao cho no sé kéo dan hoac
thu nho dé dién day khe ho giira hai chi tiét.

Mot sé yéu cau dé thich nghi:

- Phac thao phai dugc rang budc ding ca vé hinh hoc va kich
thudc. Néu phac thao da bi gan toan bo cac kich thuéc thi
Autodesk Inventor sé khong thé thay déi kich thuéc. Néu c6
nhiéu kich thuéc con thiéu thi Autodesk Inventor c6 thé thay
doi sai doi tuong hinh hoc.

- Chi tiét phai dugc gan thich nghi trong lap rap. Kich chuot
phai vao chi tiét trong ctra s6 duyét cua ldp rap sau do chon
Adaptive.

- Feature phai duogc dat thich nghi trong file chi tiét. Kich hoat
chi tiét sau do6 kich chuot phai vao Feature trong ctra so duyét
va chon Adaptive.

- Chi c6 mot ca thé cua chi tiét c6 thé duogc thich nghi. Néu mot
chi tiét da duoc thich nghi thi tuy chon Adaptivity sé bi mo di
trén menu ngi canh.

Cac rang buoc thich nghi duoc gan sau khi thanh phan lap rap da
duoc rang budc vé vi tri. Trudc tién Autodesk Inventor dinh vi lai
chi tiét dé dam bao theo rang budc. Néu thanh phan lap rap khong
thé dich chuyén, hé théng sé thich nghi chi tiét dé dé diéu chinh
khoang trong. Néu thanh phan lip rap da bi rang buoc hoan toan,
dong nhic nhac ta dang tao cac rang budc thira trén chi tiét.
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6.3.10. Tao cac so do bé tri 2D:

Tat ca cac ky thuat dung dé tao cac chi tiét c6 thé duoc gan téi
so do bo tri 2D. Ta c6 thé dung mot so do 2D bang cach tao cac chi
tiét va phac thao hinh dang bé ngoai cua ching nhu cac duong phac
thao va cac diém tam, khong tao cac Feature. Vi du, ta c6 thé tao
mot co cau phac thao 2D, sau do rang buoc cac diém véi nhau va
diéu khién cac rang budc dé quan sat chuyén dong. Ta cé thé thay
doi kich thudc cua chi tiét mot cach don gian bang cach kéo ré phac
thao cua chiing. Sau khi dinh ro dugc cac quan hé, hoan thién hinh
dang va tao cac Feature.

Mo ta duéi day la co cau tay quay con truot duge dung tir cac
chi tiét 2D. Cac Work Feature duoc bo sung sao cho cac rang buoc
1ap rap co6 thé dugc gan. Tat ca cac thay doi c6 thé duoc chinh sira dé
dang. Chi tiét c6 thé chinh sira bang cach kéo ré. Ta c6 thé thay déi
khoang cach giita tam cua tay quay va chi tiét dé co dinh bang cach
stra lai rang buoc Mate.

VO w2
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6.3.11. Kiém tra va cham:

Autodesk Inventor c6 thé kiém tra va cham giita cac tap hop cua
cac thanh phan lap rap va cac thanh phan lip rap trong mot tap
hop. Pé kiém tra nhanh ta c6 thé chon thanh phan lap rap ta can
kiém tra. Vi du, néu ta dang sira mot chi tiét trong lap rap ta c6 thé
gi6i han viéc kiém tra va cham cua cac thanh phan lap rap do6 khi

chiu tac dong cua su thay doi.

- Pé kiém tra va cham cua cac thanh phan lap rap:

Chon Tools->Analyze Interferance. Pé kiém tra va cham giira
cac tap hop cua cac thanh phan lip rap, chon thanh phan lap rap
cho tap hop dau tién sau do chon tap hop thi hai va kich chuot
vao OK. Néu c6 va cham, Autodesk Inventor hién thi va cham
nhu 12 mot solid va hién thi khoi luong va trong tam trong hop
thoai. P€ kiém tra va cham trong mot tap hop, chon tat ca cac
thanh phan lap rap trong tap hop do. Tat ca cac chi tiét trong tap
hop kiém tra sé dugc tinh toan lai dua vao nhau va va cham sé

duoc hién thi bang mau do.

Va cham giira hai chi tiét duoc hién thi theo dién ta dudi day. Khoi
luong va dix liéu vi tri duoc hién thi khi ta kich vao More trong hop

thoai.

Intesference D cteched =

f! } Stokal ol 1 interferencs(z] wele detected with a
folal sohane of 00005 i inin.

2 k[

addilional | rformation

ltem | Fait ] Parl 2 | Centiod Vahime
Irid teiferen., | inlerferen.. 1373114219, 0005 ki,
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6.3.12. Tao cac quan sat thiét ké (Design View):
Quan sat thiét ké Iuu giit cau hinh hién thi lap rap , sau dé ta c6
thé dung tén dé goi lai no.
Ta co thé ghi cac cai dat dudi day:
- Visibility on/off
- Enable on/off
- View orientation
- Zoom factor
- Browser expansion
- Color overrides
- Pé tao quan sat thiét ké:
Trén thanh cong cu cua cira so duyét kich chuot vao Design View.
Trong hop thoai Design View nhap vao tén cua quan sat thiét ké va
vung luu trir sau do kich chudt vao Save.

i | @ — Storage Location
P Assembly3.iam Mew
] Origin IE:"-.-'-‘-.ssemI:nIyS.idv
£33 ppliptl Browsze. ..
;§> pp.ipt:1
(7 ppe.ipk2 — Design Yiew
ITén quan st Save
Do #uan Maoi. default [lelete
Al
@ .4 I Cancel
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- Dé goi lai quan sat thiét ké:

Trén thanh cong cu cua ctra s6 duyét mé rong nit Design View va
chon mét quan sat thiét ké.

- Dé cap nhat quan sat thiét ké:

Kich chudt vao Design View va chon mot quan sat thiét ké. Thuc
hién cac thay doi va kich chuét vao Save.

6.3.13. Cau truc lai lap rap:

Cau tric coa mét lap rap 1a to chic cac thanh phan lap rap.
Nhom cac chi tiét vao trong mot cum lap dé don gian hoa cua so
duyét. Cum lap ciing c6 thé phan anh tién trinh ché tao. Trong
Autodesk Inventor ta c6 thé thay doi cac thanh phan lip rap cua
cum lap hoac tao mot cum liap méi tai bat ky thoi diém nao trong
qua trinh thiét ké.

Tai dinh cua mot cau tric ldp lap c6 thé bao gom cac chi tiét va
cac cum ldp. Moi mot cum lap co6 thé bao gom cac chi tiét va cac cum
1ap nho hon khéc. Viéc di chuyén moét thanh phan ldp rap ( mot chi
tiét hoac mot cum lip) vao trong mot cum liap 1am cho thanh phan
lap rap do giam xuong mot cap (sau day ta goi tat la giam cap) trong
cay cau tric. Nguoc lai di chuyén mot thanh phan lap rap ra ngoai
cum lip lam cho thanh phan lip rap do6 tang thém mot cap (sau day
ta goi tat la tang cap). Khi ta tang cap hay giam cap mét thanh phan
lap rap thi hé thong sé xoa cac rang budc.

- Tang cap hoac giam cap mot thanh phan lap rap hoac cum Lip:

Kich chuot phai vao thanh phan lip rap can dua trong cira so
duyét va chon Demote(giam cap) hoac Promote(tang cap) tir menu
ngit canh. Nhap vao tén file va kich OK. Mot cum lap moéi sé duoc
tao ra va hién thi trén ctra so duyét.
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I—:F t 52 Copy Chrl+C
t I@ Delete
Edit
Open
= Eranote Shift+Trat
ﬂ Demate +Tab
— Eﬂ Beplace Component Chrl+H
Lreate Mote
FARs e

L= ol el

- Di chuyén mot thanh phan lap rap t6i mot cum lap riéng biét:

Kich chuét vao thanh phan liap rap trong cira s6 duyét va kéo né
t6i cum lap. Bat ky nhirng rang budc c¢6 sian déu bi xoa khoi thanh
phan liap rap. Ta ciing ¢6 thé kéo mét thanh phan lip rap té6i cum
lap trong Windows Explorer.

Chu y:

Khi cau tric lai cac thanh phan lap rap la dang nhém, tang cap
hoac giam cap, cac rang buoc giita cac thanh phan lap rap dé duoc
giir lai nhung cac rang buoc t6i cac thanh phan lip rap bén ngoai
nhom sé bi mat.

6.3.14. Tao danh muc chi tiét (Bills of Material):

Ta c6 thé tao danh muc chi tiét (BOM) cho ldp rap. Danh muc
nay sé liét ké tat ca cac thanh phan lip rap va cac thuéc tinh cua
chiing. Thit tu cac thanh phan lap rap trong cua s6 duyét sé duogc dat
mac dinh. Ta c6 thé siap xép chiing theo bat ky kiéu thuoc tinh nao.
Ta ciing c6 thé tao BOM ma chi liét ké cho cac chi tiét duoc chon.

Ta ciing c6 thé tao danh muc céc chi tiét duoc chon.

- Pé tao danh muc chi tiét: Chon Tools->Bill of Material, sau do6
chon cac thuoc tinh can lay ra va dinh dang danh sach.
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Bill of Matenals

& 4] &l

ITEb GTY PART HUMEER DESCRIPTION
1 1 Huolder Bracket
2 1 iAdjusting Mut
3 1 AMSIBT1E3-1/4-20- 34 Hewagon Socket Head Cap
4 1 Pilat Screw
) 1 iAdusting Screw
[ 1 AMSIBT1E.3-Mo 8- 322019 iHexagon Socket Set Screw
¥ 1 Clamp Screw

[l

(] Cancel | [

- Sap xép danh muc vat liéu: Kich chuét vao Sort va xac dinh 3
cOt sap x€p va thir tu sap xép ( tang dan hoac giam dan).

Pé bo sung hoac xo4a cac cot: Kich chuot vao Column Chooser
va chon cot dir liéu tu cac truong trong danh sach Available
Properties. Ta ciing c6 thé tao truong méi va bé sung chiing

vao trong danh sach.

Bill OF Material Column Chooszer

Select available fields fram:

Available Properties:

COMPANY

COST CEMTER
CREATION DATE

ENG APPROVAL DATE
EMG AFFROVED EY
ESTIMATED COST

Z-Hemmve |

Selected Properties:

ITEM
CATEGORY amy
CHECKED BY P&RT MUMBER
CHECKED DATE Addes | DESCRIPTION
COMMENTS =

FILE NAME =i
elete Mew Field | Move Lp | tMove Daown I
@l ok I Cancel
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- Xuat dir liéu danh muc chi tiét:

Kich chuét vao Export sau dé xac dinh kiéu file, tén file, tén
bang va vi tri luu trir trén dia. Ta c6 thé xuat ra mét co sé dir liéu,
mot bang tinh, mot file text...

E xport Bill OF M aternial

. Expart ta twpe

Micrasaft &,

E=port to file

" Table name

EI | Ewprart Cancel

Al v A ITEM
A E | C | D
1 [ TEM OTY  PART NUMBER DESCRIPTION
2 | i Holder Bracket
3 2 i Adjusting Nut
4 3 i ANSIB18.3-144-20 - 3/4 Hexagon Socket Head Cap Screw
—c L -
e 1 Filot Screw
& 5 i Adjusting Screw
7 6 i ANSIB18.3-MNo. 8-32x019 Hexagon Socket Set Screw - Flat P
g 7 i Clamp Screw
g
/? . A
- Deé dinh dang cot:

Kich chuét vao More ta c6 thé xac dinh chiéu rong va can 1é
cua cot.
- Xuat bang danh muc chi tiét v6i nhitng chi tiét duoc chon:
Trong cura so duyét chon cac chi tiét can bao gém trong danh
muc. Tao danh muc chi tiét, chi nhimng chi ti€t duoc chon méi
duoc liét ké trong danh muc chi tiét.
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6.3.15. Pong goi cac lap rap:

Chuc nang Pack and Go trong Autodesk Inventor dong goi
lap rap va tat ca cac file tham chiéu cua né trong mét viing riéng.
Piéu nay sé dac biét tién loi khi ta can:

- Luu trir cac file trén dia CD hoac trén cac phuong tién khac.

- G bo hoan chinh cac files t6i nguoi ban hoac khach hang.

- Tach cac file da tham chiéu ra khoi cac file khac trong cung thu
muc nguon.

- Kiém tra cac cau hinh xen ké trong cac file dong g6i ma khong
thay doi file nguon.

- Str dung Pack and Go cua Windows Explorer: Kich chudt phai
vao mot file cia Autodesk Inventor (.iam,.ipt,.idw,.ipn) sau dé
chon Pack and Go

- Str dung Pack and Go cua Autodesk Inventor : Kich chuét vao

File-> Design Assistant. Trong ctra so duyét cua Design Assistant
kich chuét phai va chon Pack and Go.

6.4. Cac cong cu lap rap:

Khi tao hoac chinh sira mét chi tiét trong lap rap, thanh cong
cu lap rap khong duoc kich hoat trong khi thanh cong cu Part Model
duoc kich hoat.

Nt , P
T |lenh Cong cu Chirc nang
ij Place Chén mot chi tiét hoac mot cum
Component lap c6 san
i:p Create Tao mot cum lap hoac mot chi
Component tiét moi trong moi truong lap rap
EE lé?)tlif;(l:nen ¢ Tao mang cac chi tiét lap rap
Gan rang budc giita cac mat, cac
@ Place canh hoac cac Work Feature.
Constraint Cac rang buoc c6 thé duoc thich
nghi.
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!ﬂg Replace Thay mot chi tiét trong mot
Component lap rap bang mot chi tiét khac.
% Thay nhiéu chi tiét trong lap rap
qba Replace All bang mot chi tiét khac.
Cho phép dich chuyén tam thoi
=+ | Move mot thanh phan lap ré\p ds} duoc
ﬂ] Component rang buoc. Thanh phan lap rap
nay sé tré lai vi tri cii khi ta
Update.
Cho phép quay tam thoi mot
@' Rotate thanh phan lip rap da duoc rang
Component buéc. Thanh phan lip rap sé tro
lai vi tri cii khi ta Update.
'g::l Section Views I{ié’n t.hi. f/n@t phan mat quan sat
cua chi tiét

Meo:

Sur dung cac ky thuat duéi day dé tao va quan ly cac lap rap hiéu
qua hon.

- Nap va cap nhat cac thanh phan lip rap nhanh hon:

+ Tat ché€ do nhin thay ciaa cac thanh phan lip rap khong can
thiét.

Ta c6 thé truy cap t6i cac chi tiét dé hon va cap nhat do hoa
nhanh hon.

+ Dung cac quan sat thiét ké (design view).

Tao cac quan sat thiét ké, 1am néi bat cac van dé thiét ké dac
trung hoac cac hé thong con trong lap rap va gan cho chiing khi mo
mo hinh lap rap.

+ Tat thich nghi chi tiét:

Sau khi dinh kich ¢& thanh phan lap rap, tit thich nghi dé tang

toc do tinh toan va tranh cac thay doi bat ngo.
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- Quan ly cac thanh phan lap rap:

+ Gan cac mau khac nhau cho cac thanh phan lap rap khac
nhau.

Chon cac mau khac nhau trong danh sach mau trén thanh cong
cu.

+ Dung cua s6 duyét dé tim thanh phan lap rap.

Di chuot dén mét thanh phan lap rap trong cira so duyét dé doi
mau noé trong cira sé do6 hoa.

+ Dung mau dé nhan ra cac nhém thanh phan lap rap.

Sur dung cac thudc tinh dé tim cac thanh phan lap rap trong cac
hé thong con riéng biét hoac tir nha cung cip riéng va ma mau cua
chiing trong quan sat thiét ké duoc dat tén.

- Sir dung cac cau truc file ¢6 hiéu qua:

+ Lap ke hoach lam viéc.
Xac dinh lap rap chinh va cac cum lap con cua né truée khi tao
cac chi tiét.
+ Sur dung cac cum lap.
Tao cac cum lap nho va ghép chiing thanh cum lap 16n hon.
+ St dung cac dé an hop ly.
Vach ro va str dung cac dé an dé don gian hoa dé an thiét ké.
+ Sut dung cac thu muc dung chung.

St dung cac thu vién dung chung cho ca thiét ké va hoan thién
cac chi tiét dé thuan tién cho viéc dung chung dir liéu cua cac dé an
va trong nhom thiét ké.

- Quan ly cac rang budc lap rap.

+ Bat dau rang budc cac thanh phan Lip rap bang cach mate
cac mat phang.

Sau d6 bo sung cac rang budc flush, tangent va angular.

+ Gan cac rang buoc sau khi cac faeture da hoan thién.

Pé tranh rang budc giita cac feature ma sau doé c6 thé bi loai bo

trong qua trinh thiét ké.
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+ Kéo ré cac thanh phan lap rap dé kiém tra su dich chuyén
cua cac bac tu do.

Ta c6 thé dé dang thdy mot thanh phan lap rap duoc rang buoc
nhu thé nao.

+ Diéu chinh su thich nghi feature bang cach tao phac thao
hoac feature thich nghi.

Kich chuot phai vao feature trong cua s6 duyét va chon
Properties. Ta c6 thé chon Feature, Sketch hoac ca hai dé thich nghi.
Gan ca hai la thich nghi thi tuong duong voéi chon Adaptive tir menu
ngir canh.

+ Tao cac giao dién thanh phan lip rap cho viéc lap lai su
dung:

+ Su dung cac giao dién thanh phan lap rap goi la iMate. Ta ¢
thé chi ro cac thong tin vé sap xép trén cac chi tiét va lap rap dé
dung lai.

Piéu huéng biang cira so duyét
- Chuyén doi giita cac quan sat thiét ké:
Kich vao miii tén bén canh Design Views dé chon quan sat thiét ké
hoat dong hoac dé tro lai quan sat méc dinh.

- Bo loc cac phan tir cua cac thanh phan lap rap:

Kich vao Filter trén thanh cong cu cua cuira so duyét dé an cac
phan tir cua cic thanh phan lip rap trong cau tric. Piéu nay lam
don gian dang ké su thé hién cua cau tric trong cac lap rap lén.

- Chuyén doi cau tric giita cac cong viéc 1ap rap va cac cong viéc

mo hinh.

Kich vao Filter va chon Assembly Tasks or Modeling Tasks.
Assembly Tasks hién thi cac rang buoc duéi méi phan tir. Modeling
Tasks hién thi ciu tric mé hinh duéi moéi phan tir va tat ca cac rang
buoc lap rap mét folder.
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CHUONG 8
CAC PHAN TU THIET KE
(DESIGN ELEMENTS)

Cac phan tir thiét ké 1a nhitng Feature ma ta c6 thé tao, 14y ra va sit dung lai
trong cac thiét ké ciia ta. Chuong nay sé trinh bay téng quan vé cach lam viéc cta
cac phan tir thiét ké va cach sit dung ching trong méi truong Part Model. Ta sé tim
hiéu tai sao cac cong cu Design Element 1a nhitng cong cu manh nhat cia Autodesk
Inventor. C6 thé tham khao thém vé cac vi du trinh dién, huéng dan tiung budéc trén
online Help va Tutorials.

7.1. Gi6i thiéu chung:

Cac phan tir thiét ké 1a cac Feature hoac tap hop cac Feature ma ta c6 thé lay
ra tur cac chi ti€t va gan cho cac chi tiét khac. Sit dung cac kha nang quan hé cua cac
chi tiét, tat ca nhitng thanh vién trong qua trinh hop tac thiét ké c6 thé chi sé muc
dich thiét ké va cac thong tin thiét ké.

- Phan tir thiét ké 1a gi?

Cac phan tu thiét ké duoc luu trir trong cac file c6 phan mo rong la (.ide). Mot
phan tir thiét ké 1am viéc giong nhu mot biéu mau (Template), sao chép cac Feature
tir mot chi tiét va gan ching vao cac chi tiét khac. Cac phan tir thiét ké khong duoc
lién két v6i nhau. Vi vay mé6i mot ca thé 1a doc lap. Cac phan tir thiét ké 6 thé 1a cac
chi tiét chuan ma yéu cau khong thay déi hoac cac chi tiét tuy chon ma c6 thé duoc
thay déi truée khi chen.

- Tai sao ta dung cac phan tir thiét ké?

Rat nhiéu cong ty khi thiét ké cac chi ti€t ma phai dung di dung lai nhiéu lan.
V6i Autodesk Inventor ta c6 thé l1ay ra va st dung lai cac Feature.

- Ta c6 thé dung cac phan tir thiét ké ¢ dau?

Cac phan tu thiét ké duoc sit dung trong moi truong Part Model. Phan tir thiét
ké c6 thé 1a mot Feature co s khi n6 khong phu thuoc trén cac Feature khac.

7.2. Cac tién ich:

Du6i day 1a mot so tién ich néi bat gidp ta tao phan tir thiét ké c6 hiéu qua:

- Design Element dialog: Tao cac phan tir thiét ké tir mot hop thoai hon hop.

- Design Element Catalogs: Tao va dung chung cac phan tu thiét ké phiic
tap dé xuc tién “ cac thu thuat tot nhat” cung véi nhom thiét ké.
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- Design reuse: Str dung lai nhitng thiét ké c¢6 san da duoc kiém nghiém
dé tang toc do thiét ké va nang cao chat luong.
- Company Standards: Tao danh muc cac feature ma phan anh cac
chuén thiét ké va qua trinh ché tao.
7.3. Trinh tu lam viéc:
Phan nay sé néu téng quan vé cac thu tuc khi str dung cac phan tir thiét ké. Co6
thé tham khao thém trén online Help va Tutorial.

7.3.1. Lap ké hoach lam viéc:

Sau khi tao cac Feature cho mot chi tiét ta c6 thé 1ay chiing ra dé tao cac phan
tir thiét ké. Khi tao mét phan tir thiét ké can xac dinh kich thu6e nao cé thé bi thay
doi khi n6 duogc sit dung trong chi tiét khac. Ta ciing c6 thé dat nhimg giéi han thay
doi kich thuée. Cac phan tir thiét ké duoc ghi véi file c6 phan mé rong la(.ide).

Str dung cong cu Parameters trén thanh cong cu chuan dé gan nhitng tham so
ma ta du Kién dua vao phan tu thiét ké véi cac tén dién ta tham so d6. Cac tén tham
s0 tuy chon duogc dung tu dong trong danh sach Parameters trong hop thoai Design
Element. Ta c6 thé tao cac phan tir thiét ké tir cac Sketch chua sir dung cho cac cau
tric hinh dang va cac Feature ma thich nghi té6i cac Feature khac trong thiét ké cua
ta va ké ca cac Sketch trong ldp rap khi phac thao so do thiét ke,

Sau khi ta tao mot phan tir thiét ké ta luu né vao trong danh muc. Ding Win
dows Explorer ta c6 thé€ kéo ré phan tir thiét ké tir danh muc vao trong file chi
tiét hoac ta c6 thé sit dung cong cu Insert Design Element.

7.3.2. Tao cac phan tir thiét ké:

Cac nit Design Element c6 san trén thanh cong cu Feature khi ta mo rong
nit View Catalog.

(3] “iew Catalog =

@ ‘= |2d Compaonernt
Er | shgular Pattern

'-=_-'_|T' r Db
I"-.Ij Insert Design Element|

kdirrar Fa=hiira

Khi ta kich chuot vao nit Create Design Element hop thoai Design Element
duoc hién thi véi nhirng hop dudi day:
- Selected Features : Chon cac Feature dugc gop trong phan tu thiét ké
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- Size Parameters: Chuyén tham sé kich co vao trong hop Size Parameters

dé diéu chinh chiing theo phan ti thiét ké méi.

- Position Geometry: Chuyén cac Work Feature cia mo hinh hinh hoc duoge

dung dé dinh vi vao trong hop Position Geometry dé diéu chinh chiing theo
phan ti thiét k€ méi.

- Tao mot phan tir thiét ké:

Mo mot file Part kich chudt vao nit Create Design Element. Trong hop thoai
Create Design Element. Chon mot Feature dé tao phan tir thiét ké méi. Pé thay doi
tén goi, nhap vao mot gia tri, gan giéi han hoac thay doi mot dong nhic cho mot
tham s6, chon va chuyén né vao trong hop Size Parameters. Pé thay déi vi tri hinh
hoc, chon va chuyén né vao trong hop Position Geometry. Kich vao Save dé tao mot
phan ti thiét k€ méi.

| iﬂ[ﬁreate Design Element

—Selected Features——————— — Size Parameters
(3 Element] I Mame | W alue | Lirnit | Prampt |
El" Estruzionl dl 000deg  Mone Enter Taper_fingle
ez d1[0.00 deq] dd 10,000 o Maone Enter Distance

s dl] [10.000 ]

----- W2 Profile Planei [Sketch F

Position Geormetm

| I ame | Praompt
Prafile Planel Pick Prafile Plane

. I I ﬂ @l Save I Cancel

Hop thoai khi tao mot phan tir thiét ké

7.3.3. Quan sat cac Catalog cua cac phan tir thiét ké:

Cac file chita cac phan tir thiét k€ duoc chita trong thu muc Catalog. Nit View
Catalog duoc dat trong thanh cong cu Feature.
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- Quan sat phan tit thiét ké: kich chuét vao nit View Catalog. Windows®
Explorer sé mé thu muc catalog. Kich dip chuét vao phan tir thiét ké
Autodesk Inventor s&€ mo no.

| & Catalog _O
| Fle Edt View Go Favoites Help |
« . > | ¥ )
Hack e Up Cut Copy Fazte [ndo
J.-'l'-.gldress 1 C:\Program Fileshdutadesk b mventar 44Catalag
Catalog
) Geometric  Pockets and Folygons Sheet Metal
Zelect an icon to Shapes boszes
view its
description., |  o~— T
-
M Slotg desktop Folder imange
Mechanical
Solutinns ;I
| |'IE|.3KB |_§‘ by Computer

- Chinh sira phan tir thiét ké: kich chuét vao nit View Catalog mé mot phan tir
thiét ké. Kich chudt vao cong cu Create Design Element. Trong hop thoai
Create Design Element dinh nghia lai phan tu thiét ké.

7.3.4. Chen cac phan tu thiét ke:

Nit Design Element da cé6 san trén thanh cong cu Feature khi ta mo rong nut
View catalog. Cac phan tir thiét ké khong duoc lién két, vi vay ta c6 thé chén nhiéu
c4 thé trong mot chi tiét va b6 sung mo6i mot ca thé mot cach doc lap.

- Cheén mot phan tir thiét ké:

Kich chuot vao niit Insert Design Element va tim mét phan tir thiét ké (Browser)
hoac tir catalog kéo mét phan tir vao trong cira s6 lam viéc. Néu ta dang trong moi
truong lap rap thi mot chi tiét phai duoc kich hoat. Trong hop thoai Insert Design
Element can chon mot mat phac thao hoac Work Feature. Ta c6 thé thay doi gia tri
cho cac tham sé Kich ¢6. Trong viing do hoa Kich chuét vao mot mat hoac mot Work
Plane dé dinh vi phan tir thiét ké. Ta c6 thé kich hoat ngay mat phac thao dé dinh vi
chinh xac phan tir thiét ké.

Néu phan tir thiét ké c6 thong tin kém theo nd, ta chon nit Information dé xem.

Cong cu Insert Design Element huéng dan qua tirng budc trong suét qua trinh
chén phan tir thiét ké. Buée hién hanh duoc hién sang trong cira so duyét bén trai. Ta
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¢6 thé kich chuot vao cira so6 duyét dé chon cac buée hoac kich chuot vao nit Next
hoac Back dé thuc hién qua tirng budc.

Insert Design Element

I | Mame | | | Angle
B Sketch Plane % 0.00 deg
Refresh

@lﬂl Cancel < Back | Mest > | Firizh

Hop thoai khi chén mét phan tir thiét ké

- Chon mét phan tir thiét ké: Kich chudt vao nit Browse sau d6 xac dinh mot
file c6 phan m& rong 1a (.ide). Kich chuot vao mot mat dé dinh vi phan tir thiét
ké. Bo qua budc nay néu ta kéo mét phan tir thiét ké tir catalog vao trong cira
so lam viéc.

i

S

Chi tiét kKhi Chi tiét kKhi Phan tu
chua chén phan tir da chen phan tur thiét ké khi
thiét ké thiét ké T

- Dinh vi gan ding mét phan tir thiét ké:
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Kich chuét vao biéu tuong dich chuyén va biéu tuong quay tai mat co sé cia
phan tir thiét ké. Di chuyén con tro va kich chuét khi phan tir thiét ké da dat

dang vi tri.

Biéu tuong dich chuyén (mau dé)

- Pat Kkich co phan tir thiét ké:

Biéu tuong quay(mau do)

Kich chuét vao value va nhap mét gia tri méi. Néu gia tri méi nhap 16n hon
pham vi cho phép thi Autodesk Inventor sé hién dong thong bao 16i va thoat khoi
truong Edit. Néu c6 mét miii tén bén canh truong Edit, Kich chudt vao miii tén va

chon gia tri tu danh sach.

Inzert Design Element

| I ame | Yalue
A Diarneter A500 in
Height 1.000 in
Position Taper 0.00 deg
L
Size
| J Precize Pos.
Refrezh Enter Diameter
Cancel < Back M et Finizh
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- Dinh vi chinh xdc mét phan tir thiét ké:
Chon Activate Sketch Edit Immediately. Autodesk Inventor kich hoat phac thao
khi ta kich vao Finish. Sau dé ta c6 thé bo sung cac rang buoc téi phan tir thiét ke,
Sau khi ta da chén mét phan tir thiét ké, chinh sira vi tri cia né bang cach kich
chuot phai vao phan tir trong cira s6 duyét va chon Edit Sketch.

Meo:
- Str dung cong cu Equations dé dinh ré cac kich thuéc trong phac thao chi tiét.
Khi ta tao mot phan tir thiét ké tir mot chi tiét, Autodesk Inventor tu dong

chon cac kich thuée da dugc dat tén nhu la cac Size Parameter. C6 thé chén mot
phan tir thiét k€ mot cach dé dang hon khi Size Parameter c6 cac tén ¢6 y nghia ro
rang.

- Teén vi tri doi tuong hinh hoc.

Ta c6 thé don gian hoa viéc dat phan tir thiét ké bang cach dua ra cac tén dién ta
cac vi tri hinh hoc.

- B0 sung cac thong tin cho phan tir thiét ké

M6 moét phan tir thiét ké trong Autodesk Inventor va kéo ré mot file vi du nhu file
Word hoac file HTML tir Windows Explorer vao trong Autodesk Inventor. Pé kich
hoat nit Infomation trong hop thoai Insert Design Element mé rong Party tha 3
trong ctra s6 duyét, kich chuét phai vao thong tin va chon Placement Help.
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CHUONG 9
CAC QUAN SAT TRiINH DIEN
( PRESENTATION VIEWS)

Cac quan sat trinh dién 1a cic quan sat thiét k€ ma ta tao ra tir lap rap.
Chuong nay sé trinh bay téng quan vé cac cong cu va trinh tu lam viéc dung dé tao
cac quan sat khi lap rap va khi thao cac lap rap. Cé thé tham khao thém trén online
Help va Tutorial.

8.1. Gi6i thiéu chung:

Trén co s& cac tu liéu trinh dién, ta c6 thé tao ra cac quan sat thao ldp va dinh
vi cac thanh phan lip rap. Ta ciing c6 thé tao ra hoat hinh cua cic quan sat qua
trinh thao lap.

- Tu liéu trinh dién la gi:

Tu liéu trinh dién giong nhu 1a mét lap rap khong cé cac rang buoc. Khi

tao mot quan sat trinh dién méi Autodesk Inventor sé sir dung cac thong tin do
hoa va cac vi tri tuong quan cua cac thanh phan lap rap. Khi mot thanh phan trong
lap rap bi chinh sira thi ciac thong tin do hoa sé duogc cap nhat.

- Ta c6 thé c6 bao nhiéu quan sat:

Ta c6 thé tao du so luong quan sat can thiét. Tu liéu trinh dién duoc lién
két t6i lap rap, vi vay ta co thé tao tat ca cac quan sat yéu cau trong tu liéu.

- Ta c6 thé biéu dién cac cum lip riéng nhu thé nao:

Tao mot quan sat thiét ké ma chi thé hién cac thanh phan ta can biéu dién. Ta
¢6 thé chi dinh quan sat thiét ké do6 khi ta tao mot quan sat trinh dién méi.

- Ta c6 thé tao hoat hinh cho quan sat thao, lap nhu thé nao:

Sau khi ta thao ldp cac thanh phan lap rap dé tao quan sat thao lap, ta c6
thé tao trinh dién sir dung trinh tu ciia cac thao lap.

8.2. Cac tién ich:

- Automatic Explode: Tu dong thao bung cac lap rap va cac cum lap.

- Tweaks and Trails: Chinh stta cac thao tac thdo lip va duong thao lip dé
chinh lai cac quan sat thao lap.

- Animation: Ghi hoat hinh cua cac thao tac thao lap.

8.3. Trinh tu lam viéc:

Phan nay sé néu téng quan cia qua trinh tao ciac quan sat thao va cac quan
sat lap rap khac.

8.3.1. Tao cac quan sat trinh dién:

Cogiotlioa. éone Pige 707



Huwéng dan hoc INVENTOR

Tu liéu trinh dién c6 thé chita nhiéu quan sat cia mot lip rap. Khi mé mot file
m6i ta chon ldp rap dé tao quan sat trinh dién dau tién. Khi ta tao cac quan sat trinh
dién tiép theo ta c6 thé chon cic quan sat thiét ké khac cia lap rap.

Kha nang chon cac quan sat thiét k€ khac la rat manh. Vi du, Néu ta cung cap
tu liéu vé cac thao tac 1ap rap mot chiéc o to, ta c6 thé c6 mot lap rap 6 to hoan chinh
va cac phu tung ctia né. Quan sat qua trinh thao lap ching sé cho ta thay toan bé lip
rap. Khi ta cung cap tu liéu cai dat hé thong diéu chinh dai, ta c6 thé tao cac quan
sat thiét ké lap rap trong dé an di cac phu tung. Cac chi tiét than van va cac chi tiét
khac bi mo di trong quan sat. Ta sé chon quan sat thiét ké do khi ta tao quan sat
trinh dién diéu chinh dai.

Ta cé thé tao ciac quan sat ma thé hién moét co cidu may trong mot vi tri nao
do. Vi du, néu ta c6 mot con Robot dé nhac va dat chi tiét, ta sé tao quan sat thé hién
vung chuyén dong ctia né.

- Tao quan sat trinh dién:

Trén thanh cong cu chuan (Standard) mé rong niat New va kich chuot vao
Presentation. Trong thanh cong cu cua Presentation kich chudt vao Create View.
Chon mot file lap rap va mot quan sat thiét ké. Chon ché do thao tu dong hoac thao
bang tay. Néu ta chon thao roi bang tay, ta c6 thé di chuyén moi phan tir t6i vi tri
dinh truéc. Néu ta chon thao roi tu dong, hé thong thao lip moi thanh phan lap rap
ra xa thanh phan lip rap co dinh theo quan hé véi cac rang budc duge gan.

Select Azzembly

—Azzembly
FEile:

IEZ"-.":".SSE-'I'I'Ibl_'ﬂ am ;I @

Dezign Wiew:

IDD Huan Mgoi.default ;I @I

— E=plogion Method

& Marual Distance:
1.000

 Automatic

¥ Ereate Tirails

IEl | Ok Cancel
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8.3.2. Thay déi cac vecto quan sat:

Khi tao hoic mé mot quan sat trinh dién, cac véc to quan sat mac dinh 1a
isometric. Ta c6 thé quay véc to quan sat tuong doi theo mot truc cia hé truc toa do
bang cach sir dung cong cu Precise View Rotation. Ta c6 thé ghi véc to quan sat dé
st dung sau nay.

Increment:

o FWes o

@I Reset I ak I Cancel

- Ghi mot véc to quan sat:
Kich chuot phai va chon Save Camera. Huéng nhin va ty 1¢ phong to thu nho
s€ duoc ghi.

Incremental Yiew Rotate |

Increment;

[0 36D OQC

@l Rezet | ok | Cancel |

v Wisihility

E@ Tweak Components.. +T

Restore Camera
Save Camera

Find in Browser
lzometnc Wiew
Previouz Yiew +Fh

- Tro lai véc to quan sat da duoc ghi:
Kich chuot phai vao cira so6 do hoa va chon Restore Camera. Quan sat dat lai dé
ghi huéng quan sat va ty 1¢ phéng to thu nho.
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8.3.3. Thao lap thanh phan lap rap:

Khi ta thao ldp bang tay mét thanh phan, ta c6 thé di chuyén né mot khoang
cach nhat dinh theo mot vec to. Ta c6 thé di chuyén thanh phan lip rap mét vai lan
dé di chuyén n6 vao ding vi tri. Mac du cac chuyén dich vuong géc theo cac truc,
nhung ta c6 thé di chuyén theo mot goc hoac quay cac thanh phan lip rap. Moi thao
tac thao lap sé xuat hién mét biéu tuong trong cira so duyét duéi thanh phan lap rap.

Ta c6 thé thao lip mot hoac moét vai thanh phan lap rap mét lic. Vi du, ta cé thé
thao lap mot nhom cac chi tiét trén mot hé khung sau do6 thao lap ting chi tiét riéng.
Mot quan sat thao lip thuong cé cac duong thao lap ciua cac thanh phan lip rap téi
thanh phan co s6. Hé thong sé tao cac duong thao lap Khi ta thao lip thanh phan lap
rap. Ta c6 thé tit hién thi duong thao lap. Ta ciing c6 thé xoa cac duong thao lap va
b6 sung cac duong thio liap méi. Thao lap tu dong dugc dung dé thiao 4 ong 16t ra
khoi chi tiét don ganh nhu minh hoa dudi day.

- Dé thao lap mot chi tiét:

Trong thanh cong cu Presentation kich chudt vao niut Tweak Component.
Trong vung do hoa, chon mot huéng dé thao, sau d6 chon cac thanh phan can thao.
Trong hop thoai Tweak Component nhap va xac nhan cac tuy chon dé dinh nghia
duong thao lap.

—Create Tweak —————— 1~ Tranzformations

: Directian 0 ,/ ili"?
Comparents - /(cj' I-EEI.?EIE 1"

Trail Drigin [ | Edit Existing Trai
¥ Display Trails [~ Triad Orily
E,I Clear Cloze

8.3.4. Chinh sira cac thao tac thao lap:

Ta c6 thé can phai diéu chinh vi tri ciia cac thanh phan lap rap da duoc thao dé
tao quan sat thao lap. Ta c6 thé cong thém mét duong thao lip méi t6i thanh phan
lap rap hoac chinh sira cac gia tri cia duong thao ldp c6 san. Cac chi tiét c6 thé duoc
b6 sung vao cac duong thio ldp cé san. Ta c6 thé chinh stra cac duong thao lap bang
cach dung hop thoai Tweak Component hoic trong cita s6 duyét dung bo loc Tweak
View .
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- Chinh sira thao lip tir hop thoai Tweak Component:

Trong thanh cong cu Presentation kich chudt vao nit Tweak Component. Trong
hop thoai Tweak Component kich chuot vao Edit Existing Trail sau dé sit dung cac
tuy chon dé dinh nghia lai cac duong thao lap. Kich chuét vao nit Apply dé dat lai
cac yéu toé cua duong thao lap.

- B6 sung chi tiét vao thao tac thao lap c6 san:

Trong thanh cong cu cia clta s6 duyét kich chuét vao nit Filter va chon Tweak
View. Trong danh sach cira s6 duyét kéo ré mot chi tiét téi vi tri duéi ciia duong
thao lap.

v [2)
v (2 Erposont
Tweak View | ¥ Tﬁr]anslate I[SE.!.E|54 mm
— O Partd.ipt: 2
IT Sequence Yiew ':E@

1:/? Tranzlate [50.616 mm

Essemhi\-ﬁew iam :;E@ Partd.ipt:2
e Translate [47.014 mm

LB Partd.ipt:2

-Ié‘l? Tcru.an_slatPT .['l 5._EIEIEI mm

Nut Filter mo rong Cheén mot chi tiét vao mot thao tac thao lap co san

8.3.5. Chinh sira cac duwong mo ta thao lap:

Sau khi ta thao mét thanh phan lap rap téi mot vi tri ta c6 thé chinh sita duong
moé ta thao lip dé hoan thién su hién thi khi mo ta. Nhu khi chinh sira, x04 mot
dudong mo ta thao lap, ciing c6 nghia la chinh stra hoac xoa mét thao tac thao lap.
Khi kich chuot vao mot duong mo ta thao lap, mot diém nut sé hién thi tai cuoi cua
duong mo ta thao lap. Khi mét doan cua duong mo ta thao lip d6i mau ta c6 thé kéo
ré doan dé dén vi tri mé6i. Ta c6 thé bo sung hoac xo4 cac duong mo ta thao lip néu
can thiét.

Delete

v Wisibility
Edit...

Bestore Camera

Save Camera

Chinh sira thio lap Xoa thao lap
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- Chinh sua vi tri duong mé ta thao lap:

Kich chuoét vao duong mo ta thao lip can chinh stta biéu tuong chinh sira sé
duoc hién thi. Chon kiéu biéu tuong phu hop dé dinh nghia lai cac gia tri cia thao
lap.

- Dat lai mot thao lap vé vi tri dau:

Chon mét duong mo ta thao lip va thu mét trong cac thanh phan cia duong
mo ta thao lap vé vi tri ban dau. Khi thao lap tré lai dén vi tri c¢é sai s6 xac dinh ,
thao lap sé dugc bat dinh vé vi tri dau.

- An duong mo ta thao lap:
Kich chuot phai vao thio lip trong ctra s6 do hoa hoac cira so duyét sau d6 xo4
Visibility.

Delete

Edi...

Bestore Camera

Save Camera

- Xoa duong mo ta thao lap:
Kich chuét phai vao dudong mo ta thao lap va chon Delete tir menu ngir canh.
- B6 sung mot duong mo ta thao lap:

Kich chuot phai vao mot thanh phan liap rap trong cira s6 dé hoa hoac trong
cira s6 duyét sau d6 chon Add Trail. Kich vao thanh phan ldp rap va chon diém
bat dau sau doé kich chuét phai va chon Done. Hé thong sé tao mét duong mo ta
lip rap méi song song v6i duong mo ta lap rap goc.
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W isibiliby

Q,j Tweak Components... +T

Delete Tweaks k

Add Trail
Hide Trailz

Bestare Camera

Save Camera

8.3.6. Mo phong cac lap rap:

Autodesk Inventor c6 thé tao hoat hinh mét quan sat lip rap dua trén trinh tu
1ap rap. Ta cé thé chinh stta trinh tu lap rap dé thay déi thir tu hoac tap hop cac lap
rap. Ta ciing c6 thé tao file AVI hoac hoat hinh dung cho ché tao, cac dich vu hoac
cac tai liéu ban hang.

- Sap xép cac thao tac thao lap lién tuc cho cac hoat hinh:

Kich chuét vao nit Filter trong thanh cong cu cua cira s6 duyét sau d6 chon
Sequence View. Tai dinh cua cira so duyét cac nhiém vu cua qua trinh thao lap
duoc liét ké. Du6i moi nhiém vu cac thao tac thao liap duoc liét ké trong cac canh. Ta
6 thé kéo ré dé sap xép lai cac thao tac thao ldp, thay doi cac canh dé tao cac hoat
hinh khac.
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v [2)

- Taskl
- Sequencel
i Sequencel
Hf Sequencel
i Sequenced

[
[
[
- Sequenced
- Sequencef
[
[
[
[

-5 Sequence?
Hi Sequenced
r—f Sequenced
i Sequencell
[ Assemblyl.iam

I

P I = T . |

Thay déi thit tu cac canh
trong qua trinh mo phong

- Tao hoat canh cac thao tac thao lap:

Kich chuét vao nit Animation. Hop thoai Animation duoc mé. Pat khoang
cach giita cac buéc va sé 1an lap lai. Kich chuot vao niut(>>) dé chinh sira trinh tu cac
thao tac thao lap. Mo6i mét canh trong hoat canh chita dung mot thu muc bi an. Pé
an mot thanh phan sao cho no6 sé khong xuat hién trong hoat hinh kéo ré thanh phan
d6 vao trong thu muc 4an.

— Parameters — Mation
Inkeryal
=l
s = W |«  »[rd] «] 1]
Fepetitions
1 _I; & V¥ Miririze dialog during recarding
EI i Rezet >
- Ghi hoat hinh:

Kich chudt vao nit Animation va sau do kich chuot vao nit Record nhap vao
tén file trong hop thoai Save as sau do kich chuot ao nit Save. Chon phuong an
nén file Video va kich OK. Kich chuét vao Play Forward, Play Reverse hoac
AutoReverse trong hop thoai Animation. Autodesk Inventor ghi ra file AVI.
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— M atian

— Parameters
Interyal

W || 4| 1|

» [»a| «| |

) ¥ Minimize dialog during recording

[Fecord|

L=

Eppli | Rezet

Cancel »

8.4. Cac cong cu trinh dién qua trinh thio lap:

Trong quan sat trinh dién, nit Filter trong thanh cong cu cira s6 duyét cung
cap menu cua cac bo loc dé hién thi cira s6 duyétj, bao gom Tweak Components va
Tweak Sequences. Thanh cong cu Presentation chita cac cong cu dé lam viéc trong

quan sat trinh dién.

Nt R . R
T | lenh Cong cu Chirc nang Ghi chu
q@ Create Tao quan sit trinh dién
Presentation moéi cia mot qua trinh
View thao lap
Nhap vao gia tri
TP .| thao lap hoac
- Thao lap cac thanh phan . .
= | Tweak (v a2 . chon hudéng va
thao lap dé tao cac quan | .~ , | N
Component ft s s kéo ré thanh phan
sat thao roi. . s )
thao lap trong cua
s6 do6 hoa
q_ Precise  View | Quay vecto quan sat
Rotation quanh cac truc X,Y,Z
I:{E Animation Tao hoat hinh thao la Ghi ~ hoat  hinh
: : P trong file AVI
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Meo:
Ta c6 thé dung cac ky thuat duéi day dé tao cac tu liéu trinh dién mét cach nhanh
hon va ¢6 hiéu qua hon.

- Sir dung ctra so duyét dé thay déi tap hop cac lua chon thao lap:
Kich vao thanh phan lip rap trong cita s6 duyét dé bo sung né hoac xoa bo né
khoi tap hop cac lua chon.
- Sir dung nhém dé sap xép lai cac thao tac thao lap trong hop thoai hoat hinh:
Khi ta dang sap xép mot so thao tac thao lap, trude tién nhoém ching lai va sau
d6 di chuyén chiing v6i nhau.
- Thao tac thao lip cac thanh phan lap rap bang cach kéo ré Direction triad:
Kéo ré mot miii tén trén Direction triad dé thao lap theo huéng do.
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CHUONG 10
LAP BAN VE

Ban vé la tai liéu dé pho bién cac chi tiét va cum lap. Chuong nay giéi thiéu cac
cong cu tao va trinh tu tao lap ban vé trong Autodesk Inventor. Ban cé thé tim cac
thong tin hiru dung hon, cac vi du c6 hoat hinh minh hoa va huéng dan tirng buéc
trong tro gitp truc tuyén va Tutorial.

9.1. MO PAU

Autodesk Inventor lién két mo hinh chi tiét va cum lap vé6i ban vé. Moi thay doi
ctia moé hinh sé dugc cap nhat vao ban vé. Nguoc lai, ban cé thé thay déi mo hinh chi
tiét va cum lip bang cach stra kich thuéc mo hinh ngay trong ban vé. Mai lién hé 2
chiéu nay dam bao cho ban vé luon luén phan anh cac thong so thiét ké méi nhat cua
mo hinh.

9.1.1. Khi nao thi can tao ban vé?

Vi Autodesk Inventor duy tri méi lién hé 2 chiéu gitra mé hinh va ban vé nén
ban c6 thé 1ap ban vé bat cit lic nao sau khi ¢6 mé hinh. Tuy nhién, nén tao ban vé
sau khi da ¢c6 mé hinh hoan chinh dé ban dé mat cong sang sira cac chi tiét cia ban
vé, nhu thém hoac x6a bét kich thudée, thay doi vi tri cac cha thich hay so hiéu chi
tiét.

Poi khi viéc tao nhanh ban vé 2D c¢6 loi hon mot mo hinh solid 3D. Autodesk
Inventor cho phép tao cac doi tuong tham s6 2D. Ching c6 thé dugc dung dé tao
phac thao cho mé hinh 3D.

9.1.2. Khi nao thi dung moi truong veé?

Moi truong vé duoc kich hoat mé6i khi ban dung mot template dé tao file .idw.
Ban lap ban vé dé luu chuyén biéu dién mot chi tiét can ché tao. Ban c6 thé thay déi
thiét ké chi tiét bang cach stra ban vé hoac mo hinh. Autodesk Inventor sé tu dong
cap nhat moi ban sao cua chi tiét. Moi khi stra mot chi tiét trong moi trudng vé, ban
can kiém tra lai cum lap c6 dung chi tiét d6 xem c6 mau thuan trong két cau hay
khong.

9.1.3. Lam thé nao dé sua chi tiét tir ban vé?

Ban c6 thé xem va sira kich thuée mo hinh* tir trong ban vé. Autodesk Inventor
sé tu dong cap nhat kich thuéc méi cho moi ban sao cua chi tiét. Néu ban sira doi gia

* Kich thuéc moé hinh (model dimension) 1a kich thuée tham s6, dung khi tao mo hinh tham s6.
N6 Khac véi kich thudc ban vé (drawing dimension) 1a kich thuéc tham khao.
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tri kich thuéc ban vé thi Autodesk Inventor khong cap nhat vao mé hinh. Gia tri
danh dinh xuat hién trén ban vé nhung khong gay nén su thay déi hinh hoc.

9.2. CAC TIEN ICH
Field text Nhap thong tin, nhu so hiéu chi tiét, mic truy cap, vat liéu
trong hop thoai Properties. Néu ban thém mot thé field text
vao block khung tén (title block) thi Autodesk Inventor sé
hién text hién tai.

Cursor Cues Con tré thay d6i hinh dang dé bao hiéu su ton tai nhiéu kha
nang lua chon theo béi canh cu thé.

Memory Chi nap vao bé nhé cac trang ban vé theo yéu cau chir khong
Management phai tat ca.

Drawing Dung cac tiéu chuan ban vé ANSI, BSI, DIN, GB, ISO va
Standard JIS. Ciing c6 thé sira déi cac tiéu chudn dé thich ung véi tiéu

chuin riéng cua hang.
Bidirectional Cap nhat ban vé dé phan anh su thay doi cia mé hinh. Thay
Associativity déi mé hinh tir moi truong vé bang cach sura kich thuéec mo

hinh.
General Dung dé tao kich thuéc ban vé mot cach truc giac.
Dimension
Tool
Design Giup xu ly su co mat lién két caa Kich thudc va chu giai.
Doctor

9.3. TRINH TU THUC HIEN

Sau day 1a huéng dan chung vé tao ban vé. Ban c6 thé tim cac théng tin hiru
dung hon, cac vi du cé hoat hinh minh hoa va huéng dan tirng budc trong tro giip
truc tuyén, Tutorial, Visual Syllabus.

9.3.1. Khoi tao ban vé méi

File ban vé méi sé duoc khoi tao khi ban chon menu File -> New hoic kich
phim New trén thanh cong cu Standard, chon Drawing template tit mot trong cac thé
Default, English hoic Metric. Default Drawing 1a mét trang gidy trong cé vién va
khung tén. Ban c6 thé stra doi ching néu can. Cac thé English hoac Metric chita cac
ban vé mau theo don vi do tuong tng.

9.3.2. Ca biét ban vé

Autodesk Inventor cung cap cac template (ban mau chuan) dé khéi tao ban vé
mo6i. Ban c6 thé sita d6i khung vién va khung tén cho phut hop yéu cau riéng cua co
quan minh. Ban ciing c6 thé chinh sita déi tiéu chuan biéu dién ban vé. Cac chinh
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stra ca biét néu trén chi ¢ gia tri doi véi ban vé hién dung, trir Khi ban ghi chiing vao
file template.

DPé goi mot tiéu chuan vé, chon menu Format -> Standards. Chon tiéu chuin
thich hop trong danh sach cac tiéu chuan.

Pé chinh sita moét tiéu chuin vé, chon menu Format -> Standards. Kich nut
More dé hién thi menu cac tiuy chon.

Pé khéi tao mot tiéu chuin ban vé méi, chon menu Format -> Standards. Kich
vao dong nhic ""Click to add new Standard" & cuoi 0 chon "Select Standard" dé mé
hop thoai New Standard va dinh nghia tiéu chuan méi.

DPé tao khung vién, chon menu Format -> Define New Border. Mot lu6i toa do
hién lén va thanh cong cu Sketch duoc kich hoat. Sau khi vé Khung vién, chon menu
Format -> Save Border. Khung vién méi dugc bé sung vao thu muc Drawing
Resources trong browser. M6i kho gidy cAn mét khung vién.

D¢ tao khung tén, chon menu Format -> Define New Title Block. Mot lu6i toa do
hién lén va thanh cong cu Sketch dugc kich hoat. Sau khi vé khung tén, chon menu
Format -> Save Title Block. Khung tén méi dugc b6 sung vao thu muc Drawing
Resources trong browser. Moi kho gidy caAn mot khung vién.

D¢ sira khung tén, mé rong Drawing Resources va thu muc Title Blocks trong
browser. Kich phim phai chuot vao Title Blocks, chon Edit. Sau khi sita, kich phim
phai chuét va chon Save Title Block trong menu vira xuat hién. Cac noi dung chinh
stta s€ dugc ghi vao template.

Pé tao mot ky hiéu, chon menu Format -> Define New Symbol. Mot cira sé
Sketch xuét hién. Dung cong cu vé dé tao ky hiéu, trong dé cé thé chita ca cac doi
tuong hinh hoc 1an chir. Chon menu Format -> Save Sketch Symbol. Dé hoan tat cong
viéc, nhap tén cua ky hiéu trong hop thoai.

Dé tao mot file template, ghi file ban vé c6 chita cac quy dinh riéng vao thu muc
Autodesk/Inventord/Templates. File template ¢6 phan mo rong la .idw. Autodesk
Inventor sé nhan biét cac file trong thu muc nay la template’.

9.3.3. Tao cac hinh chiéu

Autodesk Inventor cho phép tao va xir Iy nhiéu hinh chiéu. Drawing Manager
¢6 cac cong cu hiéu dung, ké ca kha nang kéo, tha dé chuyén hinh chiéu giita cac
trang ban vé.

Pé tao mot hinh chiéu, kich phim Create View trén thanh cong cu Drawing
Management, dung chitc nang Explore Directories trong hop thoai Create View dé tim
file mo hinh chi tiét hoic cum lip can xuét ra ban vé, chon loai hinh chiéu trong
danh sach View va xac dinh ty 1é (scale). Pua con tro dén vi tri thich hop trén giay vé

* Khi ban chon muc Drawing trong menu buéng xuong canh niit New, Autodesk Inventor sé
tim file c6 tén Standard.idw trong thu muc Autodesk/Inventor/Templates.
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dé dat hinh chiéu dau tién. Muoén hién kich thuéc moé hinh trén hinh chiéu thi danh
dau vao muc Get Model Dimentions trong phan moé rong cua hop thoai Create View.

D€ tao mot Design View®, kich phim Create View trén thanh cong cu Drawing
Management, chon file lap rap (.ipm). Chon mot Design View trong danh sach.

Pé tao mot hinh chiéu, kich phim Projected View. Chon mét hinh chiéu va di
chuot. Néu di chuét theo phuong nim ngang hay thang ding thi sé tao dugc mot
hinh chi€u vuong géc. Néu di theo mot goc thi tao duoec mot hinh chiéu truc do. Moi
khi chon dugc vi tri vira y thi nhan phim trai chuét dé xac nhan. Sau khi dat di hinh
chiéu can thiét thi nhan phim phai, chon Create trong menu.

Pé tao mot hinh chiéu phu: Vi hinh chiéu phu dugc tao tir mét hinh chiéu chinh
nén trudc hét phai tao ra hinh chiéu chinh. Kich phim Auxiliary View trén thanh
cong cu Drawing Management. Trong hop thoai Auxiliary View, nhap tén (label), ty lé
cho hinh chiéu nhung chua nhdn OK. Chon mot duong thang trén hinh chiéu chinh,
di chuét theo phuong song song hoac vuong goéc v6i duong thang dé dinh vi hinh
chiéu phu, sau d6 nhan phim trai chuét dé két thic lénh.

Dé tao mot hinh cit, chon Section View, chon mot hinh chiéu va vé trén dé mot
duong cat. Khi vé xong, nhan phim phai dé hién menu va chon Continue. Nhap tén
(Label) va ty 1¢ trong hop thoai Section View. Di con tro theo phuong chiéu dé chon
vi tri va nhan phim trai chuot. Autodesk Inventor tu dong ghi nhan cho duong cat,
gach mat cit va ghi nhan cho hinh cat.

D¢ tao mot hinh chiéu riéng phan, chon Detail View, chon mot hinh chiéu 1am
hinh chiéu chinh. Mot hop thoai xuat hién dé nhap nhan (Label), ty 1¢ (Scale) va kiéu
(Style) ving chiéu. Kiéu mic dinh 1a vong tron. Néu muon dung khiéu chir nhat thi
kich phim phai va chon Rectangular Fence. Nhian chuét dé chon vi tri tam vong tron,
xong di chuét dé xac dinh kich thuéc. Chon vi tri dat hinh chiéu. Hinh chiéu va viing
chon duoc tu dong tao ra va gan nhan.

D¢ tao mot Draft View’, chon Draft View. Nhap nhan va ty 1¢, xong nhan OK.
Moi truong vé dugc kich hoat, cho phép vé thém cac doi tuong. Sau khi hoan tat, cé
thé copy va dan lén ban vé hién thoi hoac 1én ban vé khac.

9.3.4. Quay hinh chiéu

Ban c6 thé quay hinh chiéu theo canh hay theo géc. Khi quay hinh chiéu, quan
hé hinh hoc giita cac déi tuong trén d6 duoc duy tri. Tuy theo tiéu chuin hién dung,
Autodesk Inventor c6 thé bé sung thong tin dé ghi chi rang hinh chiéu da duoc quay
khoi vi tri bi binh thuong caa né.

5 Design View: Mot loai hinh chiéu trong ban vé 1ap, cho phép 4n hay hién, c6 mat hay khong
cua cac bo phan, gidp cho viéc xit Iy cac mo hinh lip rap l6n duoc thuan tién.
” Draft View: Mot loai hinh chiéu duoc tao ra bing cong cu vé dé b6 sung vao ban vé.
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D¢ quay hinh chiéu, chon hinh chiéu can quay, xong nhan phim phai va chon
Rotate View trong menu vua hién ra. Chon phuong phap quay theo canh hay theo
goc, nhap cac thong tin can thiét. Nhan OK dé cap nhat hinh chiéu®.

9.3.5. Thém to giay vé

Mot file ban vé (Drawing) c6 thé chita nhiéu to gidy vé (Sheet)’. Ban c6 thé thém
mot hay nhiéu to gidy vé vao file. Tai méi thoi diém chi c6 mot to giay vé hoat dong,
nghia 1 ¢6 thé diéu khién duoc. Cac to gidy vé khac khong hoat dong va bi béi xam.
Thu muc Drawing Resources luon luon hoat dong.

Pé thém mot to giay vé, kich phim New Sheet trén thanh cong cu Drawing
Management.

D€ tao mot to gidy vé véi dang dac biét, mé rong Drawing Resources -> Sheet
Formats trong Browser. Kich phai vao mot trong nhirng Sheet Format va chon New
Sheet. Dung Drawing Resources dé chén khung vién va khung tén.

D¢ kich hoat mét to giay vé, kich dip vao tén né trong Browser. To gidy vé do
duogc kich hoat, cac to khac bi mo di.

Pé chuyén mot hinh chiéu giita cac to giay vé, kich hoat to gidy vé nguon (chira
hinh chiéu can chuyén di). Chon tén hoac biéu tuong hinh chiéu, kéo né sang to dich.
Con tro phai hién trén tén hodc biéu tuong cua to dich méi tha hinh chiéu vao duoc.

D¢ copy mot hinh chiéu sang to gidy vé khac, kich hoat to gidy vé nguén (chira
hinh chiéu can chuyén di). Kich phai tén hoac biéu tuong hinh chiéu, chon Copy
trong menu. Kich phai tén hoac biéu tuong cua to dich, chon Past trong menu. To
giay dich sé tu kich hoat va ban sé thay hinh chiéu xuat hién trén do.

9.3.6. Str dung Kkich thuéc mo hinh

Ban c6 thé cho hién kich thuéc mé hinh trong ban vé. Chi kich thuéce nao song
song v6i mat phang chiéu méi duoc hién 1én. Néu ban cai dat Autodesk Inventor véi
tuy chon, cho phép sira déi mo hinh tix trong ban vé thi ban c6 thé sita mo hinh bang
cach sira kich thuéc mo hinh trong ban vé. Ban c6 thé thay déi kiéu kich thuéc mé
hinh nhu véi kich thudc ban vé.

D€ hién kich thu6e moé hinh trong ban vé, kich phai mot hinh chiéu va chon Get
Model Dimensions trong menu vira hién lén. Cac kich thuéc mo hinh song song véi
mit phang chiéu sé hién lén trong hinh chiéu'.

® Sau khi quay hinh chiéu, néu c6 duong cat ciia hinh cit nao d6 khong dugc cap nhat thi ¢6
thé edit né nhu véi sketch thong thuong, ké ca cac rang budc.

? Trong cac tai liéu tiéng Viét thuong dung thuat ngit "ban vé" dé chi Drawing, "to gidy vé"
dé chi Sheet, "trang" dé chi Page. Tuy nhién "t gidy vé" ¢ day khong phai to gidy that khi in.

"' Néu danh dau muc Get Model Dimensions trong hop thoai Create View thi sau khi tao hinh
chiéu, cac kich thuéc mo hinh sé tu hién ra.
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D¢ x6a kich thuée mo hinh khéi hinh chiéu, kich phai lén kich thuée can x6a roi
chon Delete trong menu vura hién lén.

Pé€ chuyén kich thuée mo hinh sang hinh chiéu khac, xéa kich thuéc trong hinh
chiéu nguon, xong kich phai lIén hinh chiéu dich va chon Get Model Dimensions trong
menu vua hién lén.

D€ sira mot kich thuéec mo hinh, kich phai lén kich thu6e can sita, chon Edit
Model Dimension trong menu vua hién lén. Nhap gia tri méi vao hop thoai Edit
Dimension, xong kich vao dau check dé thuc hién.

9.3.7. Tao kich thudc trong ban vé

Muén ghi kich thuéc ban vé phai chuyén sang méi truong Drawing Annotation.
Moi thu tuc ghi kKich thudc vé co ban giong nhu trong moi truong thiét ké. Khi ban
chon mot doi tuong hay cac doi tuong quan hé thi Autodesk Inventor sé tao kich
thuéc nam ngang, thang diing, hoac nghiéng tuy theo phuong di chuyén con tro. Ché
do Snap giup phan bé cac kich thuée theo tiéu chuan. C6 thé diéu khién su hién thi
kich thudc theo cac kiéu khac nhau.

D¢ tao kich thuéec méi, chon cong cu General Diminsion. Chon doéi tuong va di
chuot dé tao kich thuéc. Khi chuyén con tro, tai méi vi tri phu hop véi khoang cach
(Offset) quy dinh thi duong kich thuéc va duong giong chuyén tir nét lién sang nét
dut, goi y nguoi dung chon vi tri dat duong Kkich thudec.

D¢ giong mot kich thuée méi theo kich thuée c6 trude, giir phim chuét, di con
tro qua kich thudc c6 trude thi dau Srap hién lén khi hai kich thuée da duoc giong
v6i nhau.

9.3.8. Thay déi kich thudc

Autodesk Inventor cho phép thay déi kiéu dung sai, gia tri danh dinh, dung sai
va lap ghép. Khi chon kiéu dung sai, ban c6 thé xem truéc kich thuée véi kiéu ghi
dung sai mdi.

Pé thay déi kich thuée, kich dip lén kich thuée can sita dé md hop thoai
Dimension Tolerance. Nhap gia tri danh dinh méi va xac dinh cap chinh xac"'.

D¢ thay doi kiéu miii tén, chon kich thudc, di con tro 1én mét trong cac miii tén,
kich dup dé mé hop thoai Change Arrowhead va chon kiéu mii tén trong danh sach.

9.3.9. Ghi chii trong ban vé

Autodesk Inventor cung cap du cac loai ky hiéu ghi trén ban vé phu hop véi
tiéu chuan hién dung. Ngoai ra, khi cAn van c6 thé tao cac ky hiéu theo muc dich
riéng.

"' Khi thay doi gia tri danh dinh cta kich thuéc moé hinh hay kich thuéc ban vé thi Autodesk
Inventor thay doi gia tri trén ban vé nhung khong cap nhat vao mo hinh chi tiét hoac cum lap.
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Pé hién thanh cong cu Drawing Annotation, chon menu View -> Toolbar ->
Drawing Annotation hoac mo rong Panel Drawing Management va chon Drawing
Annotation.

Pé tao mot chu thich, chon phim Text hoac Leader Text. Chon vi tri dat chi thich
trong viing vé va nhap noi dung cua né. Cong cu text cia Autodesk Inventor dung bé
xtr Iy ky tu don gian nén ban c6 thé dinh dang text, nhu font, bold, cac ky tu dac biét.
Leader text dugc gin lén doi tuong hinh hoc va sé di chuyén theo hinh chiéu.

D€ tao mot ky hiéu, chon ky hiéu can thiét trong menu. Chon déi tuong hinh
hoc can gin ky hiéu, kich chuot dé tao leader. Kich phai va chon Continue dé hién
hop thoai va dién cac thong so can thiét cho ky hiéu.

Pé tao dau tam, chon phim Center Mark trén thanh cong cu Drawing
Annotation. Chon cung tron hay vong tron, dau tam duoc tu dong tao ra.

Pé tao duong tam hay duong doi xing, kich miii tén bén canh phim Center
Mark, chon Center Line. Autodesk Inventor cung cap 3 kiéu ghi duong tam: theo
phan giac (Center Line Bisector), theo chuéi vong tron (Centered Pattern) va theo 2
diém (Center Line). Chon kiéu ghi thich hop roi chon doi tuong dé ghi. Poi véi kiéu
Centered Pattern, sau khi chon kiéu ghi phai chon tam chung cua chuéi, sau d6 chon
moi vong tron trong day mot lan, nhan phai chuét, chon Create. Pén day, vong tron
tam chua kin. Phai két thic lénh, sau dé kéo diém cuoi vong tron dén diém dau dé
dong kin vong tron.

9.3.10. Tao danh muc chi tiét

Trong Autodesk Inventor, ban c6 thé tao danh muc chi tiét trong cum lap.
Trong dir liéu c6 chira tinh chat chu yéu cua cac chi tiét, nhu so hiéu, tén, vat liéu, so
luong,... Ban c6 thé xac dinh thong s6 nao can dua vao danh muc.

Pé tao danh muc, nhan phim Parts List, sau d6 chon mét hinh chiéu dé chon
cum lip. Trong hop thoai Parts List - Item Numburing, c6 thé cho hién toan bo chi
tiét (All) hay mot so (Items) trong danh muc. Khi chon Items, ban phai chon tung chi
tiét trong hinh chiéu. S6 hiéu cac chi tiét duoc chon sé hién lén khung trong hop
thoai. Xong nhan OK dé két thiic va xac dinh vi tri dat ban danh muc.

D¢ stta danh muc, kich diap vao d6 (hoac kich phai réi chon Edit Parts List
trong menu) dé mé hop thoai Edit Parts List. C6 thé thém bét cac cot (Column
Chooser), sap xép (Sort), xuat dir liéu (Export) ra cac form khac nhau, nhu Exel,
Access, dBASE, file Text",...

Pé danh so chi tiét, kich vao phim Balloon (dé danh sé tung chi tiét) hoac
Balloon All (dé tu dong danh so toan bo). Khi danh so tiung chi tiét, truée hét chon
diém dau (12 mot diém trén chi tiét), réi diém cuoi dé dat qua bong.

2.C6 thé dat Font tiéng viét: Format -> Standard (mé hop thoai Drafting Standards) ->
Common -> Text.
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9.3.11. Vé thém vao ban vé

Ban c6 thé dung chitc nang Sketch Overlay dé vé thém déi tuong hinh hoc, text
vao ban vé ma khong gay anh huéng dén cac hinh chiéu. Muén vay, nhan phim
Sketch Overlay. Luéi Sketch xuat hién va thanh cong cu Sketch duoc kich hoat, cho
phép vé nhu binh thuong.

9.3.12. In ban vé

Drawing Manager cia Autodesk Inventor stt dung hop thoai diéu khién may in
va may vé tuong tu cac chuong trinh ting dung khac cia Windows. Ban ¢6 thé chon
may in, ty 1¢, s6 ban in, hoac chon to dé in.

Muon in, chon menu File -> Print (hoac nhan CTRL + P). Xac dinh vung in, ty
1¢, so ban in,... C6 thé chon cac to (Sheet) dé khong in. Kich phai vao Sheet trong
Browser, chon Edit Sheet trong menu -> chon Exclude Sheet from Printing.

9.4. BO CONG CU VE
Bo cong cu vé gom cac thanh cong cu Drawing Management (Quan 1y ban vé),
Drawing Annotation (Chu giai) va Sketch (vé).

9.4.1. Thanh cong cu Drawing Management

Thanh nay chita cac cong cu tao cac hinh chiéu va thém to gidy vé méi.
Drawing Management

Phim Tén Cong dung Ghi chu
iS5ni| | Create View Lién két mot mo hinh chi tiét
— v6i ban vé va tao hinh chiéu
dau tién

% Projected View | Tao mot hinh chiéu vuong goc

éﬁ% Auxiliary View | Tao hinh chiéu phu Chon moét canh
lam phuong
chiéu

@j Section View Tao hinh cit Vé vét cat

£37| | Detail View Tao hinh chiéu riéng phan

]| | New Sheet Thém to giay vé

x| | Draft View Tao Draft View
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9.4.2. Thanh cong cu Drawing Annotation

Thanh nay chita cac cong cu dé dién kich thuéc, ky hiéu, sé hiéu chi tiét va
danh muc chi tiét.
Drawing Annotation

Phim Tén Cong dung Ghi chu
~| | General Ghi kich thuéc gita 2 diém, | Kich didp lén
—— | Dimension duong thang hoac duong cong | kich thuéc dé

chon kiéu ghi
dung sai va cap
chinh xac

Eﬂ Ordinate Ghi kich thuéc theo toa do
Dimension

o | | Hole/Thread Ghi chii 10, ren véi duong dan | Chi ¢6 gia tri véi
Notes 10 dugc tao boi

cong cu Hole
trong Parts

~i-| | Center Mark Tao dau tam

Tao duong tam

~—1 A ° 2 2 2
5 Tao phan giac cua goc
s Tao duong tam cho chuoi
duong tron
| | Surface Ghi ky hiéu do nham bé mat
Texture
Symbol
| | Weld Symbol Ghi ky hiéu méi han
51a]| | Feature Ghi ky hiéu dung sai hinh hoc
Control Frame
2 | | Feature Ghi ky hiéu xac dinh doéi tuong | Tiéu chuin
Identifier ANSI khong c6
Symbol
@ Datum Ghi ky hiéu doi tuong co s
Identifier
Symbol
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Datum Targets

Chi do6i tuong co
duong dan

Chi do6i tuong co
duong thang

Chi doi tuong co
duong vung chit nhat

Chi doi tuong co s6 bang hinh
tron

| [ B [&] [

Chi doi tuong co s6 bang mot
diém

Text Tao khoi chix

A | | Leader Text Tao chir v6i duong dan

@ | | Balloon Ghi so hiéu chi tiét Autodesk
Inventor tu xac
dinh so hiéu chi
tiét

32 | | Balloon All Tu dong ghi s6 hiéu cho tat ca

chi tiét trong cum lap
Parts List Tao bang danh muc chi tiét

9.4.3. Thanh cong cu Sketch

Sketch
Phim Tén Cong dung Ghi chua
'g| | Property Field | Tao 6 dé hién text tir menu | Chon nguon dir
properties hoac text nhap tu |liéu text. Chi
ban phim dinh dang text
trong khung tén
A Text Nhap text Dinh dang text
" |Line Tao doan thang Chon Linetype
—_— t menu style
"L Spline Tao Spline
G) Circle Tao vong tron véi tam va ban | Chon Linetype
kinh tr menu style
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g Tao vong tron ti€p xic véi 3
duong thang va cung tron
o Tao ellipse
"3 | Arc Tao cung tron qua 3 diém
.‘:; Tao cung tron v6i tam va 2 | Chon Linetype
diém dau tir menu style
- Tao cung tron ti€p xic véi
duong thang va duong cong ¢
2 dau
[ 1| | Rectangle Tao hinh chir nhat vé6i cac | Chon Linetype
diém trén duong chéo tu menu style
1 Tao chir nhat véi 3 diém trén
cac duong vuong goc
3 Fillet Vé goc v6i ban kinh va 2| Nhap ban Kkinh
duong thang hoac duong cong | trong hop thoai
~ Chamfer Tao mép vat hoac canh gay
£ | | Point, Hole | Tao diém
Center
23 Mirror Tao hinh doi xdng cac doi | Lay doi xing doi
tuong tuong sketch
qua duong tam
‘ Offset Tao duong thang hoac duong
cong song song theo khoang
cach xac dinh
Qf' General Ghi kich thuéc cho doi tuong
Dimension sketch
41| | Auto Tu dong ghi kich thudc cac doi
Dimension tuong
'}. Extend Kéo dai cac duong t6i mot
duong xac dinh
7% | | Trim Xén duong thang hoac duong | Giir phim
cong SHIFT bat tam
thoi chitc nang
trim; Nhan
phim phai, chon
TRIM dé goi
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chic nang trim

Move

Chuyén ché cac doi tuong

Rotate

Quay doi tuong

Add Constraint

Buoc 2 duong vuong goc voi
nhau

| A|C

Buoc mot duong thang tiép
xuc v6i mot duong cong

®

Buoc 2 duong tron dong tam
nhau

Buoc mét duong thang niam

= ngang; déng cac diém

- Buéc 2 doan thang hoac 2 ban
kinh bang nhau

o Buéc 2 duong thang song song
v6i nhau

rug Buéoc cac diém, duong trung
nhau

“ - Buoc 2 duong thang trung

nhau

Buoc duong thang dung ding;
dong cac diém

Buéc diém, duong, duong cong

7
¢6 dinh so voi hé toa do sketch
7| | Show/Delete Hién cac rang buoc Muon xo0a, di
— | Constraint chuot lén Ky
hiéu va nhan
DELETE
& | | Fil/Hatch To hoac gach mat cit cac viung | Dung dé hién thi
Sketch Region | trong ban vé mat giao nhau
Insert
AutoCAD File
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9.5. MEO

¢ Dung ban vé mau

Néu ban tao mot hinh chiéu trong ban vé mau (Drawing Template), Autodesk
Inventor sé nhic ban tim file mé hinh can si dung. Sau dé, no6 sé tu dong dua mo
hinh vao ban vé.

e Dung loc

Cung v6i Edge, Feature, Part Filter ban c6 thé chon cac doi tuong khac nhau
cho Select Filter.

¢ Dinh dang chung cua ban vé override don vi do

Néu cac bo phan trong cum lip dung don vi do khac nhau thi dinh dang chung
cua ban vé sé override chiing. Cac kich thuéc moé hinh sé trung véi don vi trong moi
truong ve.

e Tao hinh chiéu trong cac to khac nhau

Khi ban tao hinh chiéu méi, chon hinh chiéu me, xong nhan phim New Sheet dé
mé to vé méi. Hinh chiéu duogc xem truée dé doi cho.

e Tao cac hinh cat khong dong

Nhan va giit phim CTRL khi dat hinh cat sé lam mat quan hé dong v6i hinh
chiéu me.

e Chuyén hinh chiéu giita cac to vé

Nhap lén tén hinh chiéu va kéo n6 sang to khac. Phai di con troé lén tén to dich
moi tha ra.

e Copy hinh chiéu hoac to vé sang ban vé khac

Nhap phim phai lén hinh chiéu hoac to vé va chon Copy, xong dan (past) né vao
ban vé khac.

¢ Danh dau ban vé

Dung chitc nang Sketch Overlay dé danh dau ban vé ma khong gay anh huéng
dén hinh chiéu va chu giai.

e Xem cau tric moé hinh cum lap

Nhap phim phai lén hinh chiéu va chon Show Contents. Cau tric cum lap xuat
hién trong cira s6 Browser, bén duéi cau tric to vé. Muon an né di, nhap phai va
chon Hide Contents.
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