Cao ding Ly Tu Trong - Khoa Cong nghé Co khi

CHUONG 1. GIOI THIEU CAC CHU'C NANG CO BAN CUA
PHAN MEM

1.1 CAC TIEN iCH VA GIAO DIEN CHINH
Muc tiéu: Sinh vién khéi dong duoc cac tién ich va giao dién cua Autodesk Inventor.

Autodesk Inventor 13 mot phan mém thiét ké co khi 3D cua hing Autodesk,
dugc xay dung voi cong nghé thich nghi (Adaptive Technology) cung voi cac kha nang
mo hinh hoéa khéi ran.

Dé tién cho viéc st dung Autodesk Inventor, nha san xuét chia ra hai phan
trong viéc xay duyng mé hinh khdi ran la v& phac 2D va 3D véi mbi lien hé mat thiét va
hd trg cho nhau, 2D Sketch dung dé vé phac con 3D Sketch ding dé xay dung mé hinh
khéi ran va cudi cung, xuat ra ban v& k¥ thuat. Cac phién ban gan ddy véi nhiéu tién
ich hd tro thiét ké manh nhu Autodesk Inventor Pro 8, 9, 10, Autodesk Inventor Pro
2008, 2009, 2010... 2018.

Phan mém Autodesk Inventor gém co6 cac cong cu tao mo hinh 3D, quan ly
thong tin va cac hd trg ki thuat. Cac tién ich chinh ctia Autodesk Inventor gom:

e Tao mo hinh 3D va cac ban vé 2D.
e Liap rap céc chi tiét thanh mot san pham hoan chinh.
e Mo phong lap rap va hoat dong ciia cac co ciu.
e Chuyén dbi tir chi tiét, co cau lap rap thanh ban v& 2D.
e Tao khuon mau tir Solid.
e Tao md hinh san pham han. Tao md hinh san pham tam.
Trong Autodesk Inventor c¢6 cac dang file mau sau:
1. Gioi thi¢u Part files (*.ipt)
e Tao mot chi tiét bang hinh v& 2D hoic mé hinh 3D.
e Tao céc chi tiét chuin sir dung trong thiét ké lap ghép.
e Tao chi tiét dang tam.
2. Gioi thigu Assembly files (*.iam; *.ipn)

e Mot File Assembly co thé chira mot chi tiét hodc nhiéu chi tiét trong mai
truong Assembly.

e Tao mot két cau lap va cac cum lap ghép thanh phan.
e Chén mot chi tiét vao két ciu lap ghép.
e Tao mdt mo hinh san phém han.

e Mo phong lap rap.
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e Tao mét trinh chiéu tir mot két cau lép.
. 'l“,hiét 1ap khung nhin dong va chuyén dich cho céc chi tiét trong két cau
lap ghép.
3. Gidi thigu Drawing files (*.dwg; *.idw)
e Ban v& ciia mot chi tiét v6i kich thude va yéu cau ky thuat
e Ban v& két cdu lap voi ghi cha va ban ké chi tiét.
e Ban v€ cua Presentation Files ¢ trang thai mé.

Khi mé mot File méi, cac Files mau khac nhau xuét hién trong hop thoai New
File. Cac trang Default, English, Metric va Professional chira cac Files mau quy dinh
don vi va tiéu chuan. Pon vi va tiéu chuan & muc Default 1 cic phan chon khi cai dat
Autodesk Inventor, khi chon dé mé File méi ¢ trang ndy, cha y d6i don vi cho phu
hop. Néu khi cai dit, chon 1SO va Milimeter thi mic dinh khi md New File s& sir
dung tiéu chuan 1SO, don vi 1a Milimeter.

- Trang Default: hinh 1.1
E Create Mew File u1

4 | Templates
. English

. Metric
| MeldDesig 7 I
Sheet Sheet Standard

Metal Metal  (DIN).ipt
(DIN).ipt (mm).ipt

¥ Part-Create 2D and 30 objects

Y

Standard
(mm}.ipt

¥ Assembly — Assemble 2D and 3D components

% %] % % %] File: [} Standard (mm).ipt

Maold Mold  Standard Standard Display Name: Part
Desi . . . Weldment N .

esign Design  (DIM).iam (mm).iam (ANSI - Units: millimeter
(DIN).iam (mm}.iam mm).iam Materiak Generic

This template creates a 2D or 3D

% % % % % object composed of features and one
or more bodies,

Weldment Weldment Weldment Weldment Weldment =
(BSIiam (DIN}iam (GB)liam (ISO)iam  (IS).iam

w Drawing — Create an annotated document
N W W Ny
OWG OWG OWG oWE
am_bsi.dwg am_din.dwg am_gb.dwg am_iso.dwg
ra ra ] ra N 0

i iie clsen ARST AMIST BT Aasers BET ichar TR Ao
|

Project File: [Default.ipj v] [ Projects... ] [ Create ] l Cancel

Hinh 1.1 Hép thoai New File
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Standard.ipt M® hinh chi tiét

Standard.iam Mo hinh 1ap rap

Standard.dwg Ban v& 2D tiéu chuan ISO
Standard_AIP.dwg Ban v& 2D tiéu chuan I1ISO_AIP
Standard.idw Ban v& 2D tiéu chuan ISO
Standard_AIP.idw Ban v& 2D tiéu chuan ANSI_AIP

V.V. ..
- Trang English: Standard (in).ipt M hinh chi tiét sir dung don vi inch
Standard (in).iam M hinh ldp st dung don vi inch
V.V. ..
- Trang Metric: Standard (mm).ipt  MS hinh chi tiét sir dung don vi mét
Standard (mm).iam MS hinh 1ap rap st dung don vi mét

V.V...

- Trang Professional: ISO-AIP.idw; .dwg Ban v& 2D tiéu chuan ISO
ANSI(in)-AlP.idw; dwg Ban v& 2D tiéu chuan ANSI
ANSI(mm)-AIP.idw; dwg Ban v& 2D tiéu chuan ANSI

V.V...
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Giao di¢n chinh ctia Autodesk Inventor Pro cé dang nhu hinh 1.2

EXE = =

Pem% A O

x

AUTODESK"
INVENTOR® PROFESSIONAL

BB A O E . .
New Open Projects Open Welcome TeamWeb | What's "
Samples New | Overview Funde.. Create. s
Launch New Features Videos and Tutorials
x

New Open Projects Open Welcome TeamWeb | What's I i . M
Samples ‘ New | Oveiew Funda. Create.. 5|
Launch | New Festures Videos and Tutorials

Type a keyword or phrase.

L Create New File

4 || Templates
| English
1 Metric
|\ Mold Design

AUTODESK"
INVENTOR® PROFESSIONAL

¥ Part —Create 2D and 30 objects.

/A

Sheet  Sheet Standard Stand
Metal ~ Metal  (DIN).ipt (mm)|
(DINLipt (mm).ipt

ic/De 2014/Templates/Metric/Standard (mm).ipt

¥ Assembly — Assemble 2D and 3D components.

HbHE D

Mold  Mold  Standard Standard =

Design  Design  (DIN).iam (mm).iam ;m'!““

(DINJiam (mm).iam (ANSI-
mm).iam

This template creates a collection of
= S S S I E T
assemblies,

Weldment Weldment Weldment Weldment Weldment
(BSiem (DINJiam (GBliam (ISO)iam (ISkiam

File: [y standard (mm).iam
Display Name:  Assembly
Units: millimeter

¥ Drawing - Create an annotated document
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. N
D o) e i o] [ i) ectangular | «§» Move im  §] Scale | [gf Make Part [& Image . Construction |-3- Center Point
™ Fil Iy Re lar | ¢3s M Tri 5] Scale [ Make P: =R C 4~ Center Poi
& El P 8 |/ = Circul % C - Extend [1} Stretch | @5 Make C s Points | €% Centerli K94 Driven Dimensi
Line Circle Arc  Rectangle Slot  Spline 2 Hie @ Pobvgon Project _| Dimension &2 /. LU || % Cireult & Cory. e [ SRich.| B Wik Comnpnent| (B Pt |5 et [ Orven Diméteion Finish
" M b ~ * - Point A Tet ~ Geometry " O % [ = blg Mirror () Rotate -|- Split @ Offset | [ Create Block ACAD | Sketch
Draw v Constrain ~ Pattern Modify Layout | Insert Format ~ Exit

Ready B& L d
Hinh 1.2 Cdc chirc nang chinh trong moi truwong vé phdc

4. Khung Browser

Khung Browser hién thi cau trac cia mo hinh, ban vé& lap hodc cac ban vé k¥
thuat trong file hién hanh. Tuong Ung v41 moi méi truong c6 mot khung Browser. Ta
c6 thé kéo khung Browser dén vi tri bat ky trén man hinh.

5. Khung Cac cong cu va lénh (Panel Bar)

Autordesk Inventor stt dung cac thanh cong cu va bang (Panel Bar) chira cac
1énh. Bang 1énh thuong duoc hién thi mac dinh phia dudi hodc trén khung Browser. Ta
c6 thé hién thi dong thoi ca bang 1énh va thanh cong cu. Trén cac thanh cong cu b cac
nat 1énh va co thé duge dich chuyén dén vi tri bat ky trén man hinh dd hoa. Khi duogc
goi, chung s& hién thi trén man hinh & vj tri st dung lan cudi cung.
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Autordesk Inventor chi hién thi cac thanh cong cu tuong ing v6i moéi trudong va
ctra s6 dd hoa hién hanh. Vi dy, néu ta dang ¢ trong moi truong lap ghép va thyc hién
kich hoat mot thanh phan nao d6, Autordesk Inventor s& chuyén cac thanh cong cu lap
ghép sang cac thanh cong cu md hinh thich hgp. Cac nlt 1€nh dung chung dugc su
dung trong moi moi trueong, vi du nhu nat Iénh New hodc Open v.v...

" arted  Vault  Autodesk36) TN ©

[ ..... @ Center of Gravity ) j Q; Shadows ~ Orthographic ~ (@) Textures On ~ | Slice Graphics E D %\ OO & Cascade ( 4 Pan Look At «
5 : Gl g

""" S Reflections ~ £, Ground Plane ~ B3 Quarter Section View - o [ New 3 @ Zoom All + = Previous + |
Object Visual Style User |Clean = Switch Tile Al Full Navigation _ Finish
Visibility " @) iMate Glyphs M Two Lights ~ || Interface’| Screen N N Wheel @ omit + (g} Home View | Sketch

Visibility Appearance ~ ¥] ViewCube Windows Navigate Exit
| Navigation Bar

(i)

E
7| é4
V] sta
(P part1 Browser
2= View: Master 1D Tums on and off the visibility of the Browser.
=+ [ origin vIMa
e o Press L for more help
iLo

YZ Plane
XZ Plane
XY Plane
[x axis
[y axis

[z axis
L - center point
2] Sketch1
(D End of Part

Hinh 1.3 Thanh Browser Bar bén trai man hinh va giao dién ngwoi dung
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Hinh 1.4 1a thanh cong cu Part Features dugc hién thi trong moi
truong Xay dung mo hinh 3D

w e

3D Model ct Mana

BIM

[:l_/ @T Q" Gloft B Coil @) Chamfer & Thread %5 Move Face J0 mis + | B8 Rectangular | & Thicken/Offset ] Patch [ Gl @ SnapFit | & Pin &
S D) Emb mj Shell Split (g Copy Object Point + Circul Stitch T 52 8 Rule Fillet | [] Pin G »,
Create Box | Enrude Revave B e REmbos | o ¢ ks SO | o, R ety | kel Hiises @ricrie bojpacens) 5
2D Sketch ™ M & Rib [ Derive 5 Draft () Combine (%, Move Bodies vl ucs Blg Mirror & Sculpt @, Delete Face | & Rest _J Lip 3 Properties | Sheet Metal
|
Sketch | Primitives Create ~ Modify ~

‘Work Features

Pattern Surface v

Plastic Part
x

7| é

(P Part1

Harness Convert

Tae View: Master
= [ orign
Y2 Plane

# Center Point
@EndofPart

3D Modet

Vault

L,/ @I @ Glot B Coil @) Chamfer 5 Thread ¥ Move Face @ A s - B2 Rectangular | & Thicken/Offset ] Patch @il @ SnapFit | & Pin
hell &5 Split 51 Point I h T b B Rule Fill 5] Pi [
o il i el & Sweep % Emboss Hole Filer 8 She! &3 spl Copy Object | - < Point + | ¥ Circular [ stitc! 2§ Trim ¥ Boss uleFillet | [] Pin Group ot
WSketch”| 7 @ Rib [ Derive @ Draft (5 Combine O MoveBodies | ~ [ UCS | [lg Mirror & sculpt &, Delete Face | @7 Rest _J Lip roperties | Sheet Metal
Sketch | Primitives | Create ~

Modify ~ Work Features Pattern Surface Plastic Part Convert

7| éh
(Part1
T View: Master
&~ [ Origin
YZPlane
XZ Plane
[Cx axis
[y axis
[z axis
# Center Point
@Endof Part

)

Create Sketch
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Type a keyword or phrase
30 Model
[L/ g GY -’@" IJloft B Coil @ @) Chamfer & Thread % Move Face 5] B ads - B3 Rectangular | ¢ Thicken/Offset 5] Patch [B Gl @ SnapFit | & Pin §>
B Emb Shell Split (Zj Copy Object Point Circul Stitch T He s W Rule Fillet | [] Pin G il
Create Box | Btrude Revowve B 2SR R EMBoss | © & soi € Copy Object | )+ Point ~ &5 Cireuiar B site 26 Tim as Bos= ule Fillt | [8] PinGrowe | (g
2D Sketch ™ N [ty Rib [ Derive (@ oraft (5 Combine T4 MoveBodies | - |-, UCS | [l Mimor & sculpt &, DeleteFace | @F Rest 3§ Lip Properties | Sheet Metal
Sketch | Primitives Create ~ ‘ Modify ~ Work Features ‘ Pattern | Surface ~ Plastic Part ‘ Harness Convert I
Generic

3D Model RGH e

Z o

Tools Manage View

Environments BIM  Gel

"@ Lot B Coil

ault utod

@ Chamfer & Thread 5 Move Face @ 12 msis E Rectangular | 2 Thicken/Offset ] Patch
y
S Emb: Shell Split (& Copy Object Point ~ Circul Stitch Tri
Create Box Extrude Revolve % o Q e Hole Fillet : g i L Plane #-.Boin @ ik [ﬂ i "g o
2D Sketch ™ M (& Rib  [3) Derive (& Draft

Sketch | Primitives |

(5 Combine (%, Move Bodies - L. ucs Dlg Mirror & sculpt
Create v

Gx Delete Face
Modify v Work Features Pattern
I

Surface v
|

=
7| é
(frart1

2 Center Point
2] sketch1
@ End of Part

®) Create iMate
[©: Move EOP to Top
Show All
Hide Others

Hinh 1.4 Part Features
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g Lo Thread 5 Move Face - | B8 Rectanguler | & Thicken/Offset T Patch B3 crin 4, SnapFit

(=) @ &) Chamter 5 =] A
Extrude| Revolve @ Sweep ) Emboss Lele Filet @) shell (=4 split (g} Copy Object <© Point ~ | €y Circular [F] stitch > Trim B Boss ) RuleFillet
&

2 o

Create . Box
2D Sketch T

Sketch ‘ Primitives |

Plane
Rib [ Derive 5 Draft () Combine Clj, Move Bodies =l ucs [l Mirror & Sculpt @, Delete Face | & Rest _J Lip

Create = Modify ~ Work Features Pattern Surface ~ Plastic Part
i
g -

ElEE o . 1 GERE—D
< e =D
T2-View: Master -

[HvzPlane = -

(% Plare B | solas B wom aPp

[ xY Plane

C1x avis Output = ....

[ v as

[z ais 8 %

Match shape
2 Center Point

[E] sketch:

O ertrst et

Hinh 1.5 Hop thoai Extrude

Céc cong cu Autodesk Inventor s€ ty md hdp thoai khi can thiét. Khi chon moi
truong vé& phac, ta c6 thé thuc hién ngay viéc v& phac ma khong can mot thao tac ndo
khéc. Nguoc lai, khi chon cong cu mé hinh 3D, hdp thoai twong tng xuét hién véi
nhiéu céng cy hd trg. Vi du, khi chon nat 1énh Extrude trén thanh cong cu Part
Features ¢ hinh 1.4, hop thoai Extrude duoc mo ra (hinh 1.5), ta c6 thé thuc hién mot
sd thao tac nhu chon déi turong dun, phuong dun, kich thude dun v.v.. . cudi ciing chap
nhan OK dé dwgc mé hinh mong mudn.

Trong Autodesk Inventor, ta co thé chon ddi tuong trude, sau d6 chon cong cu
de thyc hién 1€nh hodc nguoc lai, ta c6 thé chon cong cu trudce, sau d6 chon doi tugng.

6. Thuc don chay

Céc thuc don chay xuét hién khi ta nhép chudt phai. Céc lya chon hién thi trong
thuc don chay dugc x4c dinh tuong ting v&i nhiém vu dang thuc hién.
7. Ché d@j chon lwa va ché dj vé phic

Autodesk Inventor sur dung ché d6 chon lua va v phéc dé ra lénh cho hé théng
khi ta v€ phac hay chon lya vat thé. Khi tao md1 mdt File mo hinh, Autodesk Inventor

tu dong kich hoat Sketch hay ta c6 thé diéu khién ché do chon lwa va v& phac bang cach
str dung nut Iénh ¢ thanh cong cu (hinh 1.6)
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Cl Material

3D Model Manage View Environments BIM  GetStarted Vault Autodesk 360 o -

10 Rectangular | & Thicken/Offset ] Patch 8 Grill g Snap Fit

[1_/ I "Q“ Lot B Coil @ @) Chamfer & Thread % Move Face @ 1A axis -
4
3 Emb J Shell split (& Copy Object Point ~ Circul Stitch T 2 B Rule Fillet
Create Box | Extrude Revolve B Sweep R Emboss Hole Fillet . & sei ) 0Py SR | Plane #Poinks; [ Crcalar B stic 2§ Trim B Boss ) RuleFi
2D Sketch ™ @& Rb  [3) Derive @ praft (5 Combine C, Move Bodies * lucs | Dlg Mirror & sculpt &, Delete Face | &7 Rest 1 Lip
Plastic Part

Surface v

Work Features Pattern

Modify ~

Create v

Primitives

Sketch

() part1
T5- View: Master
& [ Origin
YZ Plane
[ %z Plane
[Z]x axis
[y axis
[z axis
o Center Point
D end of Part

1@
_C reate Sketch

Hinh 1.6 Chon ché d vé phdc

8. Biéu twong con tré

Khi str dung Autpdesk Inventor, cac biéu tuong nho thuong dugc hién thi bén
canh con tro. Nhitng biéu tugng nay noi 1én nhitng thao tdc hodc chirc nang quan hé
hinh hoc trong qua trinh thyc hién vé& phac thao mo hinh.

Vi dy, biéu tuong song song duoc hién thi khi ta v& phac cac duong vudng goc
(hinh 1.7).
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Hinh 1.7 Biéu twong quan hé hinh hoc
9. Thanh danh muc trong Autodesk Inventor

MR e e = P - Rl 77¢ a keyword or phrase
| Q BIM Vi A -
s @) Chamfer & Thread @ JA Axis + | T8 Rectangular | & Thicken/Offset B Patch @G g snapFit | & Pin gy
(&) Recent Documents et @) Shell Split (& Copy Object Pias <% Point ~ | & Circular | [F] Stitch 28 Trim 58 Boss @D RuleFillet | [#] Pin Group Conv‘;w
. @ Draft (&) Combine (. MoveBodies | ~ [, UCS | plg Mirror & Sculpt ©, Delete Face | &7 Rest J Lip | 37 Properties | Sheet Metal
New ¢ Modify + Work Features Pattern Surface ~ Plastic Part Harness Convert

(=% open »
E Save »
g Save As »
B Export »

I} Manage 14
Vault 5
Server
Suite
B otious

| -
5| iProperties

=T

Exit Autodesk Inventor Professional

Hinh 1.8 Menu Pro

JEEESE o e—e—— e R

c 0 ‘ @® help.autodesk.com/view/INVNTOR/2014/ENU/?guid=GUID-B1667D21-A38F-4B20-901B-186EA039DF5A

E AUTODESK" INVENTOR' 2014 | HELP

= Q = Inventor Help Topics

© What's New
© Essential Skills Videos

© Get Started

© Tutorials

© Inventor Help Topics \ - 3 # / &
S s/l )/ & N

+ Fundamentals You can use Autodesk documentation to help you learn, use, and develop applications for Autodesk Inventor software.

+ Work Environment

+ Parts Topics in this section

¢ Fundamentals

+ Assemblies
* Work Environment
+ Drawings < Parts
+ iLogic « Assemblies
+ Online Services * Drawings

Hinh 1.9 Menu Help

Help topics (F1) Hé thong hd tro thiét ké 1a sy két hop cac thong tin va cac cong
cu ho trg giao tiép v.v...

10. Mt sé phim tiit
S — Sketch: Vé phac
L — Sketch Line: V& duong thang
D — Sketch/Drawing Dimension : Ghi kich thuéc
E - Extrude: Dun vat thé

11
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R — Revolve: Quay tiét dién quanh mot truc

H — Hole: Tao 16

P — Place Part: Goi mot Part vao co ciu lip

C — Assembly Contraints: Rang budc lap ghép

O — Drawing Ordinate Dimention: Ghi kich thuéc dang toa do
B — Balloon: Ghi cha cung tron

F — Feature Control Frame: Ghi dung sai cho ban v&
F1— Help: Tro gitp

F2 — Pan: Di chuyén dbi tuong

F3 — Zoom: Phong to, thu nho ddi tuong

F4 — Rotate: Quay ddi tugng

F5 — Previous View: Xem khung nhin trudc
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