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TUYEN BO BAN QUYEN

Giao trinh nay str dung lam tai liéu giang day noi bo trong Khoa Céng
nghé Co khi - Truong Cao dang Cong nghiép Bac Ninh

Truong Cao dang Cong nghiép Bic Ninh khong sir dung va khong cho
phép bt ky c4 nhan hay t6 chic ndo str dung gi&o trinh nay véi muc dich kinh
doanh.

Moi trich dan, st dung gido trinh nay véi muc dich khac hay & noi khac
déu phai duoc sy dong ¥ bang van ban cia Truong Cao dang Cong nghiép Bac
Ninh.



LOI GIOI THIEU

Trong nhitg nam qua, day nghé d& cd nhitng budc tién vuot bac ca vé sd
lwong va chat lwong, nham thuc hién nhiém vu dao tao nguon nhan lyc ky thuat
truc tiép dap tng nhu cau x& hoi. Cing vai su phat trién cua khoa hoc cong nghé
trén thé gioi, linh vuc co khi ché tao ndi chung va nganh cit got kim loai noi
riéng ¢ Viét Nam da c6 nhiing budc phat trién dang ke.

Chuong trinh khung qudc gia nghé cit got kim loai da duoc xay dyng trén
co s& phan tich nghé, phan ky thuat nghé duoc két cau theo cac modun. Dé tao
diéu kién thuan loi cho cac co so day nghé trong qué trinh thuc hién, viéc bién
soan gio trinh k¥ thuat nghé theo theo cac modun dao tao nghé 1a cap thiét hién
nay.

M6 dun V& va thiét ké co khi co ban 1a mé dun dao tao nghé dugc bién
soan theo hinh thic tich hop Iy thuyét va thuc hanh. Trong qué trinh thuc hién,
nhom bién soan d tham khao nhiéu tai liéu nguoi co ban trong va ngoai nudc,
két hop véi kinh nghiém trong thuc té san xuét.

Mac dU c6 rat nhiéu c6 gang, nhung khong tranh khoi nhiing khiém khuyét,
rat mong nhan dugc sy dong gop y kién cua doc gia dé gido trinh dugc hoan
thién hon.

Xin chan thanh cam on!

Bac Ninh, ngay thang nam 2017
Tham gia bién soan
Cac Giao vién khoa CN Co khi



Bai 1: Tong quan, 1am quen véi giao dién phan mém

Muc tiéu bai hoc:
+ Cai dat dugc phan mém thiét ké;
+ Thiét 1ap duoc moi trudng lam viée trong phan mém;
+ Trinh bay dugc cach luu trit va chuyén doi dit liéu.
1. Cai @it va tim hiéu tinh niing ciaphian mém

Autodesk Inventor 12 phan mém thiét ké co khi 3D nd gdm céc cong cu dé
thiét ké cac vat thé 3D,quan 1y cac théng tin,cong tac va cac hd tro ki thuat.
1.1. Tién ich tgo mo hinh

Khong gidng nhu cac cong cu tao md hinh solid truyén théng khéc,
Autodesk Inventor duoc phat trién chuyén cho thiét ké co khi. N6 cung cap
nhitng cdng cu thuan tién cho thiét ké md hinh chi tiét.
- Derived Parts: Tao mot chi tiét dan xuat tir mot chi tiét khac. Dung Derived
Parts dé khao sét cac ban thiét ké hay cac qua trinh san xuat khac nhau. Xem
chuong, 4 "Mb hinh chi tiét".
- Solid modeling: Tao cac ddi twong hinh hoc phirc hop bang kha nang tao mo
hinh lai, tich hop cac bé mit véi cac Solid. Autodesk Inventor st dung cong cu
m6 hinh hda hinh hoc méi nhat ACIS™. Xem chuong 4, "Mb hinh chi tiét".
- Sheet Metal: Tao cac dbi tugng va chi tiét tir kim loai tim bang cach st dung
cac cdng cu tao md hinh chi tiét va cac cong cu chuyén cho thiét ké chi tiét tur
kim loai tim, nhu ubn (Bend), vién mép (Hem), go (Flange), mau phang (flat
pattern). Xem chuong 6 "Thiét ké chi tiét tir kim loai tm".
- Adaptive Layout: Dung cac Work Feature (mat, truc, diém) dé lap céc "chi
tiét" 2D vai nhau. N6 c6 thé dugce dung dé khao sat va hop 1y hda cum lap trudc
khi chinh thac chuyén thanh mé hinh 3D. Xem chuong 7 "Lap rap".
- Adaptive parts and assemblies: Tao cac chi tiét va cac méi lap thich nghi.
Chi tiét thich nghi c6 thé thay doi theo chi tiét khac. Ta cd thé chinh stra cac chi
tiét & bat ky vi tri nao trén md hinh va theo bat ky thir ty nao cha khéng nhat
thiét phai theo thu tu tao 1ap ban dau. Xem chuong 7 "Lép rap".
- Design Elements: Truy cip va luu trit cac d6i twong trong mot Catalog dién tir
dé c6 thé st dung lai dugc. CO thé dinh vi, chinh stra chung. Xem chuong 8
"Cac phan tir thiét ké".



- Collaborative engineering: Mbi truong cho nhdm ¢6 nhiéu ngudi cling lam
viéc vai mot cum lap. N6 cho phép giam thai gian thiét ké ma khdng can han
ché nang lyc l1am viéc cia mdi ca nhan. Xem chuong 11 "Hop tac thiét ké".
1.2. Tiégn ich quan ly théng tin
Tao m6 hinh méi chi 1a bat dau qua trinh thiét ké. Autodesk Inventor con
cung cap cac cong cu giao tiép hiéu qua.
- Projects: Duy tri su lién két gitra cac files. T6 chirc cac files truéce khi thiét ké,
sao cho Autodesk Inventor xac dinh dudng dan cua cac files va co thé tham
chiéu dén cac file d6 va céc file ma chiing tham chiéu dén. Xem chuong 11 "File
dé an".
- Quan ly ban vé: Cho phép tao cac ban v& nho cac cong cu don gian hda qua
trinh. Cac ban vé dugc tao va quan ly theo cac tiéu chuan ANSI, BSI, DIN, GB,
ISO, JIS , ké ca c4c tiéu chuan riéng cua hang. Xem chuong 10 "Ban vé".
- Design Assistant: Tim kiém chi tiét theo cac thudc tinh nhu: méa s6 chi tiét, vat
liéu,... Tao bao biéu trong va ngoai méi trudng Autodesk Inventor. Xem
chuong 11 "Hop t4c thiét ké".
- Engineer's Notebook: Truy cap va ghi chi thong tin thiét ké va gan véi cac
d6i tuong, cho phép luu gitr théng tin vé qua trinh thiét ké. Xem chuong 11
"Hop tac thiét ké".
1.3. Hé théng hé tre ngwsi diing
Autodesk Inventor c6 mot hé théng hd tro nguoi ding phong phu, tién loi
va hiéu qua. Hé thong nay duoc nhing truc tiép trong Autodesk Inventor, gidp
cho viéc truy cap nhanh chéng. Ching gom:
- Hé thong hd tro ngudi dung (Design Support System - DSS): Mot hé
théng 16mn, cho phép dat duoc "day-one productivity" trong thiét ké.
- Web: Tir DSS c6 thé lién két véi Autodesk Point A va RedSpark dé tim
thong tin bo sung trén Web, lién két véi Site caa cac nha cung cap,...
- Autodesk Online: Download phién ban cap nhat cua Autodesk Inventor
va tim thong tin vé san pham, hd tro ki thuat va cac thdng tin khéc.
2. Khéi dong

Click vao biéu tuong Autodesk Inventor EI ngoai man hinh destop,
sau d6 click vao NEW (Ctrl+N) dé tao file 1am viéc mdi va lua chon cac loai file

can thiét.



Autodesk Inventor cung cdp cac miu cho 4 kiéu file trong Autodesk
Inventor: Part, Assembly, Presentation va Drawing. Céc file Part ciing c6 thé
duoc sir dung cho cac Catalog va cac chi tiét tir kim loai tim (Sheet Metal).

Phan mo rong va biéu tuong cua cia cac file nay duoc mo ta nhu dudi day.
—— -
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Mau cho cac kiéu file khic nhau ndy nam trong hop thoai ciia Autodesk
Inventor, né dugc hién thi khi ta kich chudt vao tuy chon dé mo mot file méi.
Cac thé Default, English va Metric chtra dung cac mau file v6i don vi do va tiéu
chuan vé tuong ting. Pon vi do va tiéu chuan dung trong mau Default duoc chon
khi cai dat Autodesk Inventor.

3. Tim hiéu Menu man hinh va cach lwu trir va chuyén déi di liéu.

C6 thé nhap cac file dang SAT, STEP va cac file AutoCAD, Mechanical
Desktop dé ding trong Autodesk Inventor. Ta ciing c6 thé ghi cac file Part va
file Assembly trong Autodesk Inventor thanh mét vai dang file khac. C6 thé ghi
cac file ban vé cuia Autodesk Inventor nhu 1a cac file DXF hodc cac file(DWG)
cua AutoCAD.

Ghi chd: Céc file Mechanical Desktop ¢6 thé duoc lién két téi cac cum
lap ma khéng can nhdp vao méi trwong Autodesk Inventor.

3.1. Cac file AutoCAD:

C6 thé nhap mot ban v& AutoCAD (.dwg) thanh mot phac thao cua chi tiét,
Mot ban vé, hoac mot ban v& phac thdo. Ta cling co thé xuit mot ban v& cua
Autodesk Inventor thanh mot ban v& ciia AutoCAD va c6 thé chinh sira dugc.

- Nhap ban vé AutoCAD (.dwg) thanh mgt sketch: M¢& Autodesk
Inventor part file hodc drawing file va kich hoat ché do sketch. Kich chuot vao
File->Open sau d6 chon file ban v& AutoCAD (*. dwg) tir danh séch céc kiéu
file (Files of Type list). Duyét va chon file sau d6 kich chuot vao Open. Trong
hop thoai chon AutoCAD Drawing Data sau d6 chon don vi do thich hop. Kich
chudt vao nat >> dé chon thém céc tuy chon cho nhap file va kich chuot vao
OK. C6ng cu chuyén doi s& thuc hién chuyén cac d6i tugng (entity) tir mat
phiang XY cua khong gian mé hinh va dit chung trong moi trudng sketch. Mot
vai dbi tuong nhu splines khong thé chuyén doi duoc.

- Nhap ban vé AutoCAD (*.dwg) thanh mgt ban vé trong Autodesk

Inventor : M& Autodesk Inventor Drawing file. Chon File->Open sau d6 chon
-6 -



file ban v& AutoCAD Drawing (*. dwg) tir danh sach cac kiéu file (Files of Type
list). Duyét va chon file can nhap, sau d6 kich chudt vao Open.

- Xuit dir liéu ra méi truong AutoCAD: Chon File -> Save Copy As
sau d6 chon AutoCAD Drawing (*. dwg) tir Save as Type list (danh sach céac
dang file ghi ra).. Nhap tén file va kich chuot vao Option dé chon cac tuy chon
thich hop khi ghi sau d6 kich chudt vao Save. Cong cu chuyén doi s& tao ra mot
ban v& AutoCAD mai va chuyén toan bd vao ché do paper space cua file DWG.
Néu trong ban vé cia Autodesk Inventor c¢6 nhiéu Sheet thi mdi sheet duoc ghi
thanh mot file Dwg riéng. Cac ddi twong duoc xuat ra dwg tr thanh cac doi
tuong ciia AutoCAD, bao gdm ca cac kich thudc.

3.2. Cac file Mechanical Desktop:

Autodesk Inventor c6 thé hiéu cac chi tiét hoic cac cum lap trong
Mechanical Desktop. Ta ¢ thé nhap mét file Mechanical Desktop dudi dang
mot ACIS body hoic 12 chuyén ddi hoan toan. Céc feature ma duoc hd tro trong
Autodesk Inventor thi s& dugc nhan dang. Cac feature khong dugc hd tro trong
Autodesk Inventor thi s& khong dugc nhan dang. Néu Autodesk Inventor khong
thé nhan ra mot feature thi nd sé bo qua feature d6 dong thoi dua ra thong bao
trong Browser va hoan thanh viéc nhan dang.

- Nhap mgt file Mechanical Desktop: Chon File->Open sau d6 chon
AutoCAD Drawing(*.dwg) tir 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 d6 chon don vi do thich hop. Kich chudt vao nat >> dé lya
chon thém céac tuy chon khac cho viéc nhap file. Kich chuot vao OK Autodesk
Inventorsé chuyén ddi va ma mot file Autodesk Inventor.

Ghi chii: Bé nhdp dir liéu md hinh tir cac chi tiét hodc cac cum lap trong
Mechanical Desktop thi Mechanical Desktop phai dwoc cai dat va dang chay
trén hé thong.

3.3. Cac file SAT:

Céc file SAT chua cac solid khdng tham s6. Ching c6 thé 1a cac Boolean
solid hoic nhitng solid tham sé véi cac mébi quan hé da bi loai bo. Mot SAT file
c6 thé dugc ding trong mot cum lidp. CO6 thé bo sung cac feature tham sé  téi
solid co s6.



- Nhap mét file SAT (*.sat): Chon File -> Open va sau d6 chon cac SAT
file tirdanh s&ch dang file ( File of Type list). Duyét va chon file sau do6 kich
chudt vao nut Option dé dat don vi do cho file d6. Kich chudt vao Open,
Autodesk Inventor s& chuyén doi va ma file mgi. Néu mot file SAT chira mot
thuc thé don thi n6 s& xuat ra mot file chi tiét Autodesk Inventor vai mét chi tiét
don. Néu file chira dung nhiéu thyc thé né sé& xuat ra mot file lap rap c6 cum lap
véi nhiéu chi tiét.

- Pé xuat ra mét file SAT: Chon File->Save Copy As sau d6 chon SAT
file tir danh sach cac kiéu file (Save as Type list).

3.4. Cac file STEP:

Cac file STEP 1a mot dinh dang chuan qudc té dugc phat trién va khic
phuc mot vai han ché caa cac chuan chuyén d6i dir liéu. Nhiing cb gang trong
viéc phat trién cac chuan dd mang lai két qua trong viéc phan chia cac dinh dang
nhu IGES (M¥), VDAFS (Bic) hoic IDF ( cho cac bang mach). Nhitng chuan
d6 khong thich ung véi nhiéu sy phat trién trong cac hé thong CAD. Cong cu
chuyén d6i STEP cho Autodesk Inventor duoc thiét ké cho viéc giao tiép,
chuyén d6i mat cach tin cy cho céc hé thong CAD khéc.

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

STEP trong danh sach cac dang file (File of Type). Chon file can nhap sau
d6 kich chudt vao Open. Autodesk Inventor s& chuyén d6i va ma file méi. Cong
cu chuyén d6i STEP chi chuyén d6i cac solid 3D, Part va cac cum lap. Cac ban
V&, text, wireframe va céc dir liéu bé mat khong duogc xir Iy bang cong cu chuyén
d6i STEP. Néu mot file STEP chira mot part nd s& xuat sang Autodesk Inventor
mot file part. Néu né chira cum lap n6 s& xuat ra mot file Assembly c6 nhiéu chi
tiét.

- Pé xuat mot file STEP: Chon File->Save Copy As va sau d6 chon
STEP file tir danh sach céc dang file (Save as Type list). Chi tiét va cum lap s&
duoc chuyén doi thanh dang STEP. Ban vé& va c4c thudc tinh nhu vat lidu s&
khong duoc xt Iy qua céng cu chuyén dbi STEP.

3.5. Cac file IGES:

Céc file IGES la chuan caa My. Rat nhiéu bo phan mém NC/CAM yéu

cau dinh dang file theo chuan IGES. Vi IGES khéng than thudc trong dinh dang



cho cac dit lieu mé hinh solid, Autodesk Inventor chi hd trg cho viéc xuét ra cac
file IGES.

- Pé xuat ra file IGES (*.igs,*.ige,*.iges): Chon File -> Save Copy As
sau d6 chon dang file IGES tir danh sach cac dang file (Save as Type list). Kich
chudt vao Option sau do chon Solid or Surface data. Binh vi tri cho file va nhap
vao tén file sau d6 kich chudt vao Save.

Bai 2: Thiét ké trong méi truong 2D

Muc tiéu bai hoc:
+ Trinh bay dugc cach khoi dong, cac tinh nang va cong cu vé phac, caclénh
hiéu chinh trong phan mém.
+ Tao duoc cac rang budc vé hinh hoc, rang budc vé kich thudc cua cac
dbituwong trong ban vé
+Thuc hién duge cac 1énh hinh hoc co ban, cic 1énh hiéu chinh dé xay dung
bién dang 2D cua chi tiét.
+Rén luyén tinh ky luat, kién tri, can than, nghiém tuc, chi dong va tich cuc
sang tao trong hoc tap.
1. Gioi thiéu chung, khéi dong, giao dién
1.1. Gidgi thiéu

MO hinh ma ta tao ra trong Autodesk [ [™—
Inventor duoc lién két véi Sketch co so
(Underlying) cua né. Khi stra doi Sketch,
mo hinh s€ dugc tu dong cap nhat. i



Khi muébn tao hoic chinh stra Sketch, phai vao mdi truong Sketch. Mbi
truong ndy bao gom Sketch va cac cong cu dé tao va chinh stra né.

Sketch 1a bién dang cua Feature' va cac ddi twong hinh hoc khac (vi du
duong din hodc dudng tAm quay) can thiét dé tao Feature. Ta tao mé hinh 3D tir
Sketch bang cach kéo mot bién dang theo mot dudng danhodc quay mot bién
dang quanh duong tdm nao do.

M6 hinh 3D cua chi tiét dugc tao trén co so thong tin trong Sketch va cac
cdng cu tao Feature. Gitra Sketch va Feature dugc tao thanh ludn ludn c6 méi
lien két. M&i khi stra d6i Sketch thi Feature duoc tu dong cap nhat. Diéu nay
lam don gian qua trinh thiét ké va chinh sira chi tiét.

1.2. Khoi dong méi truwong Sketch

M&i khi md mét file chi tiét maéi, moi truong Sketch dugc ty dong kich
hoat. Nut 2D Sketch dugc chon va thanh cong cu 2D Sketch hién san. Khi mot
file chi tiét ¢& ma, co thé kich hoat Sketch trong Browser (ctra sd duyét) dé kich
hoat cac cong cu trong moi truong Sketch. Sau khi tao mo hinh tir Sketch ta ¢
thé tr& lai moi truong Sketch dé chinh stra hodc bo sung thém Sketch méi cho
Feature.

Sau khi Sketch dugc tao ra, biéu tuong Sketch xuét hién trong Browser.
Khi tao Feature tir Sketch, biéu tugng Feature xudt hién trong Browser, bén trén
biéu tuwong Sketch twong tng. Khi tré vao biéu tuong Sketch trong Browser,
Sketch tuong ng trong cira s6 d6 hoa s& d6i mau. Pé chinh stra Sketch, kich
dup vao biéu tugng ctia nd trong Browser.
2.Cong cu vé phac

1T Ky hiéu Lénh vé Cai dat/ty chon
2.1 . Line V¢ doan thang
22 | @y . - V& dudng tron biét tam va ban kinh.
— Circle , ’
- - V& dudng tron tiép xuc véi 3 doi tugng.
2.3 '} - - bi qua 3 diém
Arc

- Biét tam va 2 diém cudi

27
1
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- . - Tiép xuc véi doan thang hoic dudng cong
tai diém cudi cta doan thang.
2.4 - Qua 2 goc ddi dién.
Rectangle
1 -
— - Qua 3 dinh
25 | @ V& hinh qua cham
G
-l Slot
=
=
2.6 "\ -~ Spline Vé duong Spline
2.7 | ~f Equation curve | Equation | V& duong cong/ dudng thang theo phuong
Curve trinh toan hoc
29 | -i- Point V& diem
210 |~ . Fillet V& tron goc cta Sketch
2.11 I'E'I P0|ygon Ve da gléC
212 | A Text Ve chir

3.Cong cu ghi kich thwéce va rang budc vi tri
3.1. Cong cu ghi kich thudc

Auto Gan kich thuéc tu dong | Trudc hét phai gan kich

2] | Dimensio |do6ng thdi rang budc hoan | khong mudn ghi ty dong.
n toan mot Sketch.

3.2. Cong cu rang budc vi tri

Nit | Lénh vé Cai dat/ Tuy chon Chi dan dac biét
Add Tao rang budc vuong goc

h Constraint

o Tao rang budc song song
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Nit | Lénh vé Cai dat/ Tuy chon Chi dan dac biét
X - Tao rang budc ti€p xtc cua doan
thang (cong) véi dudng cong.
Tao rang buoc trung khép gitra
s cic doan thang, cong hoic cic
diém.
. Tao rang budc dong tam giita 2
. dudng cong.
Tao rang budc thang hang gitta
Il{"'..-""r hai doan thang hoic 2 truc.
Tao rang budc nam ngang cua
— cidc doan thiang, can cdc diém
theo phuong ngang.
Tao rang budc thiang ding, cin
ﬂ I cic diém theo phuong thang
ding
Tao rang budc chiéu dai bang
— nhau clia cidc doan thing hoic
ban kinh.
Tao rang budc c6 dinh cho céc
i diém, doan thang hoic duong
cong trong hé toa do cua Sketch.
4. Cong cu sao chép va hiéu chinh dditwong
4.1.Cong cu sao chép d6i tuong
Nut Lénh vé Cai dat/ tuy chon Chi dan dic biét
. | Coppy Sao chép mot bé mat hay mot
5| Object cum chi tiét thanh nhiéu chi tiét

4.2.Cong cu Rectangular Pattern

-12 -




va cot

Nt Lénh v& Cai dat/ tuy chon Chi dan dic biét
Sao chép mot chi tiét thanh
Rectangul Y C AL L A .
E:E nhicu chi ti€t, sap x&p theo hang
ar Pattern

4.3.Cong cu Circular Pattern

Nut Lénh vé Cai dat/ tuy chon Chi dan dic biét
. Sao chép mot chi tiét thanh
Circular N oL
'?EF nhiéu chi tiét, sap xCp theo 1
Pattern . . R .
duong tron hay mot cung tron
4.4.Cong cu Mirror
Nut Lénh vé Cai dat/ tuy chon Chi dan dic biét
. Sao chép mot hodc chi tiét doi
B | Mirror , b me N
Xtrng nhau qua mdt mat phang
5. Bai tap

Bai 3: Lam quen véi cac thudc tinh dwoce xay dung tir sketch
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Muc tiéu bai hoc:

+ Thuc hién céc 1énh tao ra, chinh stra, hoan thién cac hinh khéi 3 chiéu;
+ Trinh bay c&c phuong thirc quan sat hinh khéi, tam;

+ Tao mit phang 1am viéc, truc 1am viéc, diém 1am viéc trén cac khéi.

+ St dung dugc céc chi tiét trong thu vién phan mém.

1. Xay dung mgt Sketch thich hop cho cac Iénh tao hinh 3D

M6 hinh chi tiét (Part Model) 14 tap hop cac Feature, hau hét cac Feature
nay duoc tao ra tir phéc thao (Sketch). Cac Feature lién két véi mot Feature
khac theo trinh ty chlng tao ra. CO rat nhiéu cach dé tao mé hinh chi tiét. Lap
ké hoach 1am viéc tot s& gilp ta tao 1ap va chinh sira md hinh tét hon.

Sketch ban dau dé tao chi tiét co thé co hinh dang don gian dé dé tao
dung. Sau d6 ta bd sung cac Feature, ching ta c6 thé chinh stra sao cho ta ¢ thé
hoan thién thiét ké nhanh. Toan bd qua trinh thiét ké gdm co bo sung cac doi
tugng hinh hoc, cac chi tiét vé kich thudc, cac rang budc dé hoan chinh mé hinh.
Panh gia thiét ké bang cach thay ddi cac quan hé va cac rang budc hodc bo sung
va loai bo cac Feature.

Feature dau tién tao dung l1a Feature co sé. Sau d6 ta c6 thé tao cac
Feature b6 sung dé hoan thién thiét ké. Vi cac Feature ndy phu thudc trén
Feature co s& nén 1ap ké hoach 1am viéc tét c6 thé giam rd rét thoi gian thiét ké
mot chi tiét.

Chi tiét hoan chinh Céc Feature con bi cit bo
2.Sir dung cac 1énh trong méi truong tao khoi
2.1. Nhom Iénh Work Features
Work Feature la Work Plane, Work Axis, Work
@ Jel s~ Point. Work Feature c6 thé xac dinh vi tri va huéng cua
one 7 Point © cac Feature.

" L ucs
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Vi du: ta c6 thé tao mot Work Plane tao voi mot mat cua chi tiét (mat A)
mdt goc nhat dinh. Néu mat A thay d6i thi Work Plane va cac Feature lién quan
tgi Work Plane ciing s& bi thay d6i. Néu ta thay doi goc gitra Work Plane véi
mat A thi cac Feature lién quan s& thay doi trong wng véi huéng mai.

2.2. Nhém Iénh View

ools Manage [MHEVE Environments  Get Started  Autodesk 360 o -

Q, Shadows - ) Orthographic = (3) Textures On = E D r‘I:'l‘ OO & Cascade ( P M pan Look At
= 3 Ll -8 z
f‘* Reflections - % Ground Plane ~ By Quarter Section View - 0o ﬁ Mew @ Zoom All - :«—: Previous =
Vis ua\ Style User  Clean SW|tch TllaAII Full Navigation
TwoLights  ~ Interface” Screen Wheel 7 <€ Orbit - (g} Home View

Appearance ¥ Windows Navigate
PP g

2 3. Nhom Iénh Inspect

= D ][

Distance Angle Loop Area

2.4. Nhom Iénh Create
ENRNLLE Inspect  Tools Manage  View

I” G *‘"“ i loft BB Coil

5 Embaoss
e Box Extrude F{ev-:ul*fe % i zg\i FRnE
tch” ¥ (&, Rib [ Derive

h | Primitives | Create -

2.5. Nhém Iénh Modify

@ Chamfer % Thread @.g;. Mowve Face

Hole. Eiflct Shell g Split L?ﬂ Copy Object
@ Drraft @ Combine G.}. Mawve Bodies
| Modify -
2.6. Nhom Iénh Pattern

T P bl

2.7. Nhém lénh Plastic Part
ﬁ Grill Snap Fit
Erg Boss /Eﬁ Rule Fillet
&’ Rest 3 Lip
Plastic Part
2.8. Nhom Iénh Surface
&P Thicken/Offset ] Patch

[F] stitch ME Trim
@ Sculpt ﬁx Delete Face
i Surface - |

2.9 Nhom Iénh Create Freeform
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3.Sir dung cac 1énh trong méi trudng tao tim
3.1. Nhém Iénh Create

RSN ECIN 30 Model  Inspect  Tools  Manage

ﬁ 627 lg] Lofted Flange

@ Contour Roll

ite Face Contour
etch Flange
ch | Create

3.2. Nhom Iénh Modify
Hole

Madify ~
3.3.Nhdm Iénh Flat Pattern

o P i

4.Sir dung cac chi tiét thw vién
Phan nay chi ¢ trong phan assembly
5. Kiém tra dinh ky
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Bai 4: B tri, di chuyén, rang budc cac chi tiét
trong moi trweong Assembly

Muc tiéu bai hoc:
+ Trinh bay céc lénh dé 1ap rap céc chi tiét dugc thiét ké riéng ré thanh cum chi
tiét hoan chinh;
+ Lap rap dugc cac cum chi tiét may;
+ Quan 1y cac rang budc trong moi truong Assembly;
+ Thiét ké dugc cac dang chi tiét nhu Frame, Gear,... trong moi trudng
Assembly.
1.Nhom lénh thanh phan (Component)
1.1 Bé tri chi tiét vao méi truong Assembly

Chon mot chi tiét hodc mdt cum lép co s& (vi du nhu mét khung hoac tam
kim loai) 1am thanh phan lip rap dau tién cua lap rap. Ta c6 thé chén mot thanh
phan lap rap c6 san hodc tao méi mot thanh phan lp rap mai trong lap rap.
Thanh phan lap rap dau tién nay tu dong dugc gan c¢b dinh ( tat ca cac bac tu do
déu bi han ché). Géc toa dd va C4c truc toa dd ciia nd duge can theo ge va cac
truc toa do cua lép rap.

Chon Insert->Existing Component. Duyét qua cac file can mé trong hop
thoai Open. Kich chudt vao cira s6 d6 hoa dé chén thanh phan 1ap rap thanh
phan lap rap, c6 thé chén nhiéu ban mot luc, két thuc kich chudt phai va chon
Done. Ban chén dau tién sé 12 chi tiét c6 dinh cac ban khac khong co cac rang
budc lap rap.
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Frewvious YWiew +F5

lzometric Yiew

How Ta...

1.2 Tao chi tiét méi trong méi truwong Assembly

Chon Insert->New Component. Trong hop thoai Create In-Place
Component ta nhap vao tén File méi va kiéu file ( Part hodc Assembly). Khi d6
s& tao ra thanh phan lap rap dau tién. Tuy chon Mate Sketch Plane to Selected
Face bi an di. Kich chudt vao ntit More dé chi ra viing ghi file moi va Template.

Create In-Place Component

Mew File Mame File Tyupe
|Chi tigt 6 1.ipt Part i

™ | Earistratsketch plane taselested face

@l (] Cancel | }>|

2. Nhém I€nh vi tri (Position)

Kich chudt vao cong cu MoveComponent or Rotate Component trén
thanh cong cu Assembly. Ding cac cong cu nay dé di chuyén hodc quay tam
thoi cac thanh phan lap rap ma khong xo& mat rang budc. Thanh phan lap rap
rang budc sé trd lai vi tri ban dau ctia no khi ta kich chudt vao Update.

2.1 Lénh di chuyén chi tiét Free Move

Nut Lénh vé Cai dat/ tuy chon Chi dan dic biét
o |Free Lénh di chuyén tam thoi céc
| Move thanh phan lap
2.2 Lénh xoay chi tiét Free Rotate
Nut Lénh vé Cai dat/ tuy chon Chi dan dic biét

Lénh quay tam thoi cac thanh
Free

Rotate

O

phan lip rap quanh mot truc bat
ky
3. Sir dung cac rang budc quan hé(Relationships)

3.1 Lénh Mate
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Tao rang budc 2 mat, canh, diém hodc cac Work Feature véi nhau:

Trong hdp thoai Place Constraint kich chudt vao Mate. Ta c6 hai phuong an
trong Iénh Mate 13 Mate va Flush nhu minh hoa hinh duégi day. Néu ta mudn cac
miii tén vudng goc hudng vao nhau thi ta chon Mate. Néu ta mudn cac dbi tuong
hinh hoc dit canh nhau va cic miii tén theo cuing mot hudng ta chon Flush. Néu
muén tao khe hé nhép gia tri khe hé vao hop offset.

— Selections

[hike] @

r— Solution

sl e
[Fush—

Cancel | Ay

v Show Preview

3.2 Lénh Angle
Tao rang budc hai mdt hodc hai canh hop véi nhau mét goc nhat dinh:
Trong hop thoai Place Constraint kich chudt vao Angle. Ta cd thé chon
cac vecto vudng goc voi cac mit hodc cac canh riéng. CO 4 giai phap cho mdi

cap lap rap. Cac mat dugc lya chon cia chi tiét s& duge rang budc theo goc.

Aszembly | Matian |

Twpe——— ~Selections———————————
|7 alal x5 ras
Angle: — Solution
Bldeg 2
' 3 gy | dpe

¥ Show Preview

@l kK | Cancel I :&pply |

3.3 Lénh Tangent

Tao rang bugc cia mot mat cong voi mot mat phcfng hodac mot mdt cong
khac:Trong hop thoai Place Constraint kich chudt vao Tangent. Trong truong
hop nay ta c6 hai phuong an 13 tiép xtic trong va tiép xtic ngoai nhu hinh dudi
day..
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Agzembly I W aticn |

— Selections

Type———
{:l'é"clg' tgjll%_zl rg

Offzet; [Eienn Solution

R

¥ Show Preview

@I ] | Cancel | Apply |

3.4 Lénh Insert
Tao rang bugc ngang bang giira 16 va mdt tru:Trong hop thoai Place
Constraint kich chuot vao Insert. Lénh ndy s& gan dong tdm cua cac cung tron
hoic duong tron duoc chon dé tao rang budc. Bé gan rang budc ta chon dudng
tron trén hinh tru va trén 16 ma ta muén rang budc.
Chu y: Céc rang budc Insert duoc han ché bai cac bé mat phang ma vuéng
gdc véi duong truc caa hinh try va caa 16.

Azzembly | kction I

— Selections

Type——
rlelafa o
Offset:
¥ Show Preview =
@l [ | Cancel | "]

3.5 Lénh Montion
3.6 Lénh Transitional

4.Cach quan ly cac rang bugc trong moitrwong Assembly

- Bit diau rang budc cac thanh phan lip rap bang cich mate cac mit
phiang.Sau d6 bd sung cac rang budc flush, tangent va angular.

- Gan c4c rang budc sau khi cac faeture d hoan thién.Pé tranh rang budc
giira cac feature ma sau dé c6 thé bi loai bé trong qua trinh thiét ké.

- Kéo ré cac thanh phin lip rap dé kiém tra sw dich chuyén ciia cac béc tw
do.Ta c6 thé dé& dang thdy mét thanh phan lidp rap dwec rang budc nhuw thé

nao.
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- Piéu chinh su thich nghi feature bang cach tao phac thio hoic feature
thich nghi.Kich chudt phai vao feature trong cira s6 duyét va chon
Properties. Ta c6 thé chon Feature, Sketch hoic ca hai dé thich nghi. Gan
ca hai la thich nghi thi twong dwong véi chon Adaptive tir menu ngir canh.
- Tao cac giao dién thanh phan Iip rap cho viéc Lip lai sir dung:
- Sir dung cac giao dién thanh phan ldp rap goi 12 iMate. Ta c6 thé chi rd
cac thong tin vé siap xép trén cac chi tiét va lip rap dé dang lai.
5.Nhém Iénh Frame va nhom IénhDesign

Sau khi ta rang buoc mot thanh phan 1ap rap ta cd thé mé phong qué trinh
chuyén dong co hoc bang cach thay d6i gia tri cua rang budc. Cong cu Drive
Constraint dat lai vi tri mot chi tiét qua ting budc theo gia tri rang budc. Ta co
thé quay mot thanh phan lap rap. Vi du bang céch tao rang budc goc dong tir 0
dén 360° ta c6 thé md phong qué trinh chay cua chiéc dong hd.

Cong cu Drive Constraint duoc gisi han toi mot rang budc. Ta c6 thé diéu
khién cac rang budc bo sung bang cach s dung cong cu Parameters dé tao
cac quan hé s hoc gitta cac rang bugc.

Drive Constraint [ 10000 mm |

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

V4] ] e

- Pé diéu khién rang budc:
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Kich chudt phai vao rang budc trong cira s6 duyét sau do chon Drive
Constraint. Nhap vao gia tri dau va gia tri cudi va thoi gian dirng giira cac budc.
Kich chudt vao nit More dé dat khoang dich chuyén cho timg 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 do trd lai vi tri ban dau truéc khi bat dau mot chu ky mai.
Start/End/Start dich chuyén tiang dan tir diém dau dén diém cudi sau do dich
chuyén giam dan vé diém dau trudc khi lap lai. Kich chudt vao céc nat Forward,
Rewind hoic Stop dé diéu khién chuyén dong.

6. Bai tap

Bai 5: Xay dung cac hinh chiéu va ghi kich thuéc
Muc tiéu bai hoc:
+ Trinh bay cé4c chirc ning ctia phan mém dé chuyén cac hinh chiéu cua chi tiét
hanh ban vé& k¥ thuat
+ Trinh bay duoc cac phép thuc hién hinh chiéu, hinh cat, hinh trich...
+ Hi¢u chinh ban v&, duong bao, khung tén, ghi kich thudc trong ban v

+ Xuat ban v& chi tiét gia cong, ban V& lap rap, phan ra.
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1.Xay dung va chinh sira hinh chiéu
1.1 Nhom lénh Create

TT | KY hiéu Lénh vé Cai dgt/t0y chon
1 Base Lua chon chi ti€t can xuat ban vé
2 , .
! Projected Tao3hinh chiéu co ban tir hinh chiéu chinh
— J .
3 . .
”% Auxiliary Tao hinh chiéu riéng phén
4 TET Section Tao hinh cit, mat cat
S A Detail Tao hinh chich
6 ﬁl Overlay Xoay hinh
1.2 Nhom Iénh Modify
1T Ky hiéu Lénh vé Cai dat/tuy chon
1| RBd Break Tao hinh thu gon déi véi chi tiét truc dai
2 g Break Out | Tao cat dé nhin vat thé bén trong
3 I:izlj Slide Tao cac mit cat theo timg doan chi tiét
4 J Crop X6a khung cb dinh hinh chiéu

2. Thiét 1ap Layer va Dimention

2.1 Thiét 1ap Layer

Muén thiét 1ap duong nét ciing nhur mau sic cia layer trong ban vé vao

moi trrong Annotate => Edit layer hién hdp thoai lya chon chon mau va do

dam ting dang duong nét => Done.
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i 3D Sketch Geometry (IS5 &/ - Chain 0,25 mm
Bend Centerline (ISO) B chain 0,25 mm
Bend Extent (I50) B continuous 0,50 mm
Border (IS0 B continuous 0,70 mm
Break Line (I150) Bl continuous 0,50 mm
Center Mark (I150) Bl continuous 0,25 mm
Centerline (I50) I continuous 0,25 mm
Detail Boundary (IS0) Bl continuous 0,25 mm
Dimension (IS0) B continuous 0,25 mm
Hatch (I150) B continuous 0,13 mm
Hidden (I50) Bl Cashed 0,35 mm
Hidden Marrow (150) Bl 0=ched 0,25 mm
Cwerlay (I50) I .ong Dash Dotted 0,50 mm
Reference (150) B Double Dash Chain 0,35 mm
Roll Centerline Bl cChain 0,25mm M|
Section Line {IS0) Bl chain 0,70 mm
Sketch Geometry (IS0) B continuous 0,25 mm
Symbol (IS0) B continuous 0,25 mm
Title (ISQ) B continuous 0,50 mm
Tweak Trail (I50) B continuous 0,25 mm
Visible (150 Bl continuous 0,50 mm
Visible Marrow (IS0} B continuous 0,35 mm
Wark Asxdis {ISO) Bl ch:in 0,25 mm
Work Plane (IS0) I Coubls Dach Chain 0,25 mm
\_’u’ork Point (ISO) I continuous 0,25 mm _

2.2 Thiét 1ap Dimention

Mudn ghi kich thuéc ban v& phai chuyén sang méi truong Drawing
Annotation. Moi thi tuc ghi kich thuéc vé co ban giong nhu trong méi trudng
thiét ké. Khi ban chon mot ddi tugng hay cac dbi twong quan hé thi Autodesk
Inventor s& tao kich thudc nam ngang, thang dimg, hoic nghiéng tly theo
phuong di chuyén con tré. Ché d6 Snap gitp phan bé cac kich thudc theo tiéu
chuan. C6 thé diéu khién sy hién thi kich thudc theo céc kiéu khac nhau.

Pé tao kich thwéc méi, chon cong cu General Diminsion. Chon d6i
tugng va di chudt dé tao kich thuéc. Khi chuyén con trod, tai mdi vi tri phll hop
véi khoang cach (Offset) quy dinh thi duong kich thude va dudng giong chuyén
tir nét lién sang nét dut, goi y ngudi ding chon vi tri dat duong kich thude.

Pé gibng mot kich thwéc méi theo kich thwée c¢é truwée, gitt phim
chudt, di con trd qua kich thudc c6 trude thi dau Snap hién 18n khi hai kich
thude da dugc giong véi nhau.

3. Ghi kich thuwdc danh nghia
3.1 Nhém Iénh Dimention

1T Ky hiéu Lénh vé Cai dat/tay chon
1 |'—'| _ _ Ghi kich thudc chiéu dai, ban kinh, duong
Dimension .
kinh
2 F: Baseline Ghi céc kich thudce theo kiéu song song
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3

i Ordinate

Ghi kich thude theo diém chon

4

|"|"| Chain

Ghi cac kich thudc theo kiéu ndi tiép

3.2 Nhém Iénh Feature Note

TT | Kyhiéu | Lénhve Cai dar/ely chon
1 | =g Hole and L TR e 1R
O Thread Ghi kich thudc 16 thuong va 16 ren
2| T Chamfer | Ghi kich thuéc vat mép
S 1 g Punch Ghi kich thuéc hinh chi tiét qua cham
4 = Ghi kich thudc cac goc dap cua kim loai

[“:] Bend

tam

4. Sir dung céc kiéu chu thich
4.1 Nhém [énh Symbol

Phim

Tén

cong cu Ghi chu

Center Mark

Tao dau tam

o Tao duongtam
A Tao duong phan giac ctia goc
+i+ Tao duong tdm cho chudi dudng
tron
| | Surface Texture Symbol | Ghi ky hiéu d6 nham bé mat
| | Weld Symbol Ghi ky hiéu moi han
%li]| | Feature Control Frame Ghi ky hi¢u dung sai hinh hoc
% | | Feature Identifier Symbol | Ghi ky hi¢u x4c dinh d6i tuong
@l | | Datum Identifier Symbol | Ghi ky higu doi twong co s6
& | Datum Targets Chi doi tuong co so bang duong
dan
S Chi d6i tuong co s bang duong
thang
o Chi doi tugng co so bang hinh

chir nhat
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o7 Chi d6i tugng co so bang hinh
tron
s Chi ddi twong co s& bang mot
diém
4.2 Nhém lénh Table
Phim Tén Cong dung Ghi chu
Text Tao khoi chit
A | | Leader Text Tao chit voi duong dan
@, | | Balloon Ghi s0 hiéu chi tiét
3o | | Balloon Al Tu dong ghi s6 hiéu cho tat ca
chi tiét trong cum
Parts List Tao bang danh muyc chi tiét
5. Bai tap

6. Kiém tra dinh ky

Bai 6: Kiém tra két thic mé dun
Muc tiéu bai hoc:
+ Panh gia va cang cb duoc kién thirc va k¥ ning thuc hanh gia cong trénmay
tién vé ndi dung cia M6 dun
+ Thyc hién dugc bai Kiém tra két thic theo yéu cau dé ra va dam bao antoan
cho nguoi va thiét b
+ Rén luyén tinh ky luat, kién tri, cdn than, nghiém tlc, chu dong va tichcuc
sang tao trong hoc tap.
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