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2.2 CAC LENH TAO MO HINH 3D

Muc tiéu: Sinh vién str dung dugc céc 1énh co ban dé tao m6 hinh 3D trong Autodesk
Inventor.

Mo hinh 3D trong Autodesk Inventor goi 1a Feature. M6 hinh 3D 1a tap hop
nhiéu doi tugng hinh hoc 3D (Part Feature). Cac doi tuong hinh hoc 3D duoc lién két
vOi nhau dya trén thtr ty hinh thanh cta chung. Do do, ta can phac thao theo mot trinh
tu hop ly dé hinh thanh va hi¢u chinh m6 hinh dugc dé dang.

Céac d6i tugng hinh hoc 3D c6 bdn loai ddi twong tiéu biéu: Sketched, Placed,
Pattern va Work.

Cac thanh ph?m loai Sketched duoc tao thanh dya trén nén tang cac hinh hoc vé
phac va céc thong so6 nhap vao trong qua trinh thyc hién 1€nh. Ta c6 thé hi¢u chinhcac
hinh hoc v& phac va céac thong s6 cua mdt thanh phan.

Céc thanh phan loai Placed gém c6: Shell, Fillet, Chamfer, Face Draft, khong
can phai qua qua trinh v& phéc.

Cac thanh phén loai Pattern l?g céc; thanh phén duoc tao tl}énh béng géch tao
mang hinh chit nhat, mang tron hodc lay doi xing cia mdt hodc nhiéu thanh phan.

Cac thanh phﬁn loai Work 1a cac mat phéng, cac truc hodc cac diém dung dé tao
hodc dinh vi cac thanh phan.

Céac 1énh tao cac doi tuong hinh hoc du’gc dat trong bang 1énh (Panel Bar) va
thanh cong cu (Toolbars). Thong thuong khi két thiic ché do vé phac (Finish Sketch),
bang I¢énh 3D s¢€ tu dong hién ra.

Thanh céng cu dang Ribbon véi cac 1énh 3D nhu hinh dudi.

L () Generic ~ el [ Default -]
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Create Box Extrude Revolve % St e Hole  Fillet N g = s

2D Sketch M (&5 Rib [ Derive (@5 Draft ) Combine Oy Move Bodies
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Y nghia co ban 1énh céc tao d6i twong hinh hoc 3D:

X

el Chirc nang
(0! Etrude [E] ~ | Bun bien dang theo huéng vudng gdc véi mit vé phac
& Revolve [R] Xoay bién dang quanh mét truc
Hole [H] Tao 15
@ shell Tao v mong cho moé hinh
B Rib Tao gan
&4 Loft  Ctrl+Shift+L - | | Tao thanh phan voi tiét dién thay d6i
& Sweep  Ctrl+Shift+S Quét tiét dién theo duong cong
= Coil Quét tiét dién theo duong xoan dc
$5 Thread Tao ren ngoai hodc ren trong
Fillet [F] Tao goc lugn trén cac canh dugc chon
@) Chamfer Ctrl+Shift+K Vit c4c canh duoc chon
(5 Move Face [M] Di chuyén mit
Face Draft [D] Tao cdc mit vat nghiéng
& split Cit cac mat duoce chon
12 Bend Part Ubn cong Part
Q Thicken/Offset Tao dufmg néi mat
I Replace Face Tao lai mat
@ Sculpt Tao bé day
Delete Face X04a mat dugc chon
G Boundary Patch

SR Trim Surface
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SR Trim Surface
E® Extend Surface

[£] stitch Surface

4G Emboss

Decal

#"% Rectangular Pattern  Ctrl+Sh
o--0

0 Circular Pattern  Ctrl+Shift+(

[l Mirror  Ctrl+Shift+M
@ Place Feature...

Work Plane ]
el Work Axis /

<~ Work Point .~

@ Copy Object

@ Derived Compenent

S, Parameters...

@ Create iMate [Q]

?&.{] Insert iFeature

[{] View Catalog

&% Tube & Pipe Authoring

s Component Authoring

m

Chirc nang

Cat mat

Kéo dai mat

Va mat

Tao mat no1 l1én

Dé4n hinh anh 1én chi tiét

Tao mang hinh chit nhat

Tao mang hinh tron

Tao khoi do1 xing

Goi cac khéi hinh hoc trong thu vién

Tao mat lam viéc

Tao truc lam viéc

Tao diém lam viéc

Sao chép vat thé

Tach khudn

Hién thi cac thong s cua tat ca cac thanh phan

Tao iMate

Cheén iFeature

Xem ban vé trong Catalog

Tao Ong

Hinh 2.8 Part Features
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1. Lénh EXTRUDE: tao khéi
Tao khdi 3D bang cach dun bién dang 2D theo truc vudng goc véi bién dang.

Lénh nay thuc hién dugc khi da c6 mdt bién dang khép kin. Khi ra 1énh, hop
thoai Extrude xuat hién, dong thoi bién dang dugc nhan biét bang cach dugc to toan
bo dién tich voi mau xanh luc nhat.

eeeeee

2

S Emb Shell Split F C
Create Bor | Erude Revolve OO DEMEOSS | el 5 seli & Copy Plane
2D Sketch ™ M & Rb [ Derive (@ oraft (@5 Combine C, Move Bodies T e ucs Blg Mirror

Stcich | P | Coeate =
4

Extents

10mm

v

Match shape

E]
[5)
Bl ®/m|m

er o Jlae)
A

Shape . Hinh 2.9 Lénh Extrude
* Profile: chon bién dang can Extrude
« Output: co hai dang dun Solid (khdi) va Suface (mit)
« Join: dun ra thém (ndi két thém bién dang)
e Cut: cit bo bién dang
« Intersection: giir lai phan bién dang giao nhau
* Distance: Dun theo khoang cach xac dinh (hudng ra, vao va ca hai)
To Next: Dun dén mit ké tiép (hudng ra, vao)
To: Pun dén mit xac dinh
From To: Pun trong khoang xéac dinh tir ... dén
All: Bun qua moi d6i tuong (hudng ra, vao ca hai) ...
More
« Alternate Solution: thay d6i huéng mit phang vao hay ra

» Taper: tao ra goc do so vdi mét ban dau

2. Lénh REVOLVE: tao hinh tron xoay

Tao hinh khéi 3D bang cach tao khéi tron xoay ctia hinh bién dang quanh mot
truc.

Lénh nay thyc hién dugc khi da c6 mot bién dang khép kin va mot truc quay.
Khi ra Iénh, hop thoai Revolve xuat hién, dong thoi bién dang dugc nhan biét bang
cach duogc t6 toan bg dién tich vi mau xanh luc nhat (néu trong mat phang chi c6 mot
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bién dang duy nhat). Lic nay chi viéc chong truc quay. Truc quay la mot duong bat ky,
c6 thé 1a truc Axis hoac duong Construction hodc canh ciia cac mat.

30 Mode! [y

Gel .
GT Glot B Coil @ @) Chamter B T = .
(= S
Aevolve| B Sweee REmboss |0 D0 (@) Shel (= Spit & CopyObject | [ 4 Point - &) Circu

3IM Ge ult  Au 0

LI/ 6 hread ¥ Move Face 5] B s - T Recte
Create Box | Extrude
20 Sketch ™ (&5 Rib  [Fh Derive (@ Draft 3} Combine Ck, Move Bodies |-, ucs [lg Mirre
Sketch | Primitives Create = Madify ~ Work Features Patte
= e
Model ~ @ [ srope [ |
ape | More
v ‘ G Extents
xten
(Prartt Frofile
T2 View: Master B [ hé
[ origin Aads =1
[ sketch1
|| - @Endofpart b selee B
Output
S

| G-
(v [ 5> [He)

(=)
Hinh 2.10 Lénh Revolve

« Profile: chon bién dang can Revolve

« Axis: chon truc dé bién dang quay quanh nd

« Extent: c6 hai dang Full (tat ca); Angle (mot goc)
Full: thanh khi kin tron xoay.

Angle: khdi tao ra 1a mot phan duong tron kém theo cac phuwong an xoay
(hudng ra, vao, cd hai hudéng). Gia tri goc ¢ thé nhap bang s6 hodc do mdt goc

giita hai doan thang nao d6 trén ban vé& dé lay lam goc xoay.

e Output: Chon dé tao khéi dac hay rSng

3. Lénh HOLE: tao 13 trén khdi dic

Dé tao duoc 10, phai chon diém (Point) dé lam tam 18 trén mit phéng. Céc diém
tam 10 co thé dugc v€ bang 1énh Point, 1a tdm cua hinh tron, cung tron hoac diém cudi
ctua duong thang v.v.... Khi chon 1énh Hole, hop thoai Hole sé xuat hién nhu sau:

Hole @
Placement
3 20 »
(© concennc ol ' ';_ - : Hinh 2.11a Hgp
G e o T { 3 thoai Iénh Hole
_ ) 25 G
@Cmnm&ference v " r ‘
3. ‘i{'f' L 10 ¢
Drill Point Termination
oLl @l) s »  [Distance *) [&]
ol el e °oF il
[ ok [ conce |[ apoy |
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Placement: Chon vi tri cho tim 16

« From Sketch: tim 16 duoc tao tir mot Sketch

e Linear: tdm 16 duoc tao badi toa do hai kich
thudc

« Concentric: tam 16 duoc tao boi cung tron
dong tam Hinh 2.11b Lénh Hole véi Concentric

« On Point: tam 15 duoc tao boi mot diém da dugce tao trude
* Drilled: duc 15 thang
 Counterbore: dyc 16 v4i bac day
« Spotface: duc 16 véi bac mong
« Countersink: duc 16 bac, bac d6 nghiéng di mot goc

Drill Point: 16 ¢6 day bang phang (Flat), nghiéng mot goc(Angle), 16 tron (Simple Hole), 156
lap ghép theo tiéu chuan (Clearance Hole), 16 ¢6 ren sudt (Tapped Hole), 16 c6 ren va gi6i han
ren (Taper Thread Hole).

Holes Termination va biéu tuong doi huéng duc 15
« Distance: chiéu dai cta 15
« Through all: 15 xuyén qua toan bo bé day cua khbi
« To: kéo dai 16 dén mot mit dugc chi dinh.
4. Lénh SHELL: tao vo mong cho mo hinh
Khi chon 1énh, hop thoai Shell xuit hién nhu sau:

Shell | More
. @ Remove Faces

Thickness

1mm

Hinh 2.12 Lénh Shell

* Remove Faces: chqn mat can bo di khi thuc hién 1énh Shell; néu bo chon chirc ning
nay, khoi duoc Shell 1a khoi rong, kin.

« Thinkness: chiéu day vé6 méng

« Inside: cit bo phan bén trong giit lai phan ngoai
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« Out side: cat bo phan ngoai giir lai phan trong

« Both: cit ca hai phia ngoai va trong

C6 thé tao thanh mong c6 bé day khac nhau bang cach nhdp phim E

nhap bé day mong mudn.
C6 thé lya chon thém trong trang More.
5. Lénh RID: tao gin cho cic mit cua khodi

Pé tao dugc gan, trude hét phai dung mat phang lam viée (Work

| chon mat va

Plane) dé vé

hinh phéc bién dang gén. Bién dang gan chi can 1a mot dudng ho, nhung cac diém dau,

cudi cua duong phai gdp cdc mdt ma gan can bam.

I X

e
Y | ¢4
Part2

=} [ Origin
@ YZ Plane
@ XY Plane
[“1x axis
[y axis
[z axis

2+ Center Point
& (P Extrusion1
[+ m Extrusion2
= 0 End of Part

Hinh 2.13 Lénh Rib

F R e e

ERIVEERN Inspect  Tools Manage View  Environments BIM  Ge

@/ BI “@ DLt B Coil @ @ @[hamfa gmrm 45 Move Face @ [ s~ 8 Rectangulsr | £

Sweep %) Emboss @l shel Split 5 Copy Object <& Point + | b Circular
&l

Create Box Extrude Revolve Hole  Fillet Plane

20 Sketch” 5 Derive @ Orsft () Combine (h MoveBodies | = [ UCS | [ Miror &
Sketch Primitives Create Modify + Work Features Pattern
= Rit
i
({JPart1 = oo Thickness
E@Schd Bodies(1) & @ roie 5 o
5= View: Master |K| salid
- [ Origin L .@
[z Plane @ @
[z Plane .
ocer)  NB)
[ axis
[y axis
[z axis

* Center Point

pow [ o J[ el |

Profile: chon bién dang gan

Thinkness: chiéu day gan
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Thicken/Offset
Stitch
Sculpt

Surfact

Direction: hudng phat trién ciia gan. Nhap chudt, hinh ctia huéng s& hién th.

Extend: Chon dang gan, gan dang tdm phang (To Next) hay dang thanh (Finite)
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* Taper: géc nghiéng ctia gan khi chon gan dang thanh
6. Lénh LOFT: tao khdi véi tiét dién thay dbi

Lot e
Curves | Conditions | Transition

Sections Rails
Click to add Click to add

Output Operation

—— —— [C]Closed Loop
}_@_1 ‘@f ["IMerge Tangent Faces
& | ok || cancel

Curves Hinh 2.14a Hap thoai Loft va tao cdc miit
* Section: chon bién dang
« Output: ¢ hai dang hién thi khéi(Solic), mit (Face)

_* Operation: c6 ba dang Join (tao khoi), Cut (cét bo khdi da chon), Intersect (giir lai
phan giao nhau)

e Conditions: tao khoi véi dieu kién v.v...
* Transition : chuyén ti€p v.v...

| curves | conditions | Transtion

Sections Rails
Sketch4 Click to add
R sketchs
Click to add

Output Operation [F Closed
PO — osed Loop
m \[@‘\ L@‘! [ Merge Tangent Faces
& | ok || cancel | \

e /
\\\ M.Mb Lénh Loft

C6 thé Loft theo bién dang ngoai (Rails), duong tam (Center Line) hay mot ving
(Area Loft) ciia mot thiét dién.
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7. Lénh SWEEP: quét tiét dién theo mot dudng cong

Sweep _ g i ~

Type

Profile [Pa(h

& Path Orientation
@ Hy Path

© My Paralel
=

Optimize for Single Selection

¥ 6o

Profile: bién dang quét Hinh 2.15a Hgp thoai Sweep vdi bién dang va dwong din

Path: qui dao quét

Out put: gdm c6 hai loai khéi (Solic), mit (Face)

Tape: tao géc nghiéng khi quét
Orientation
« Path: Mat thiét dién luén vudng goc voi duong dan

« Parallel: Mat thiét dién ludn song song véi nhau theo dudng dan

Hinh 2.15b Lénh Sweep

Type
[Path

Orientation
@ M, Path
© BN Paralel

Taper

0

[¥] Optimize for Single Selection

Wéo [ ok ||
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8. Lénh COIL: quét tiét dién theo duong xoan dc

' Coil =

e, (#3)

Coil Shape | Coil Size | Coil Ends

Shape Rotation

Profile @@
@ Axis

Output
[ ok

Hinh 2.16a Hjp thoai Coil va phdc thdo
Coil Shape: xac dinh dang mé6 hinh

Profile: xdc dinh bién dang mo hinh

Axis: chon tryuc xoay

Rotate: xodn cung chiéu hodc nguogc chiéu kim dong hd
Coil Size: xac dinh kich thuéc mo6 hinh

Coil Ends: xac dinh diéu kién cho viéc két thiic phan dau va phan cubi cua 10

xo: Natural of Flat (phan két thac cua 16 xo & dang phang, gitip cho 16 xo ¢6 thé dung
virng trén mit phang); Transition Angle (phan két thiic tao goc 90 d6 khong co phan
kéo dai); Flat Angle (1a khoang cach kéo dai ctia 10 X0)

Coil @
Shape Rotation
Profile @@
Axis
Output
[ ok ][ cancel

Hinh 2.16b Lénh Coll
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9. Lénh THREAD: tao ren
Location

« Thread Length: chiéu dai tao ren

Full Length: tit ca chiéu dai, hudng ra, vao

Offset: lam thém ra
Length: nhap gia tri chiéu dai

« Specification: tiéu chuan ren

Thread Type: loai tiéu chuan ma ta sir dung

Size: duong kinh ren

Designation: ky hiéu ren theo tiéu chuan twong tmg véi Size

Class

Right Hand: nhom ren phai
Left Hand: nhém ren trai

Thread @
@ Face Display in Model
Thread Length
[¥]Full Length 7]
Offset Length
] [

Hinh 2.17 Lénh Thread

10. Lénh FILLET: tao géc lugn trén cac canh chon

Fillet e 2 2 2020 0

m @ Constant l Variable l @ Set‘backs‘

Edages Radius ,.S;IZ‘;tg:ocje

k 0 Selected 2mm ﬁ:] :

Click to add © o

() Feature
[T Al Fillets
[] All Rounds

&’ K |{uuConceli] | Acply |

36
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* Constant: bo cung tron ¢d dinh: Radius (ban kinh can bo); Edge (canh cin
bo); Loop (vong can bo); Feature (chon phan dat trung).

* Aviable: bo cung tron thay do6i theo gia tri: Edges Select (chon canh can
fillet); Point (chon timg diém trén canh); Radius (nhép ban kinh cho ting diém da
chon); Position (vi tri cac diém); Smooth Radius Transition (lam bong canh bo tron)

* Setbacks: thiét 1ap cac thong sb khi bo canh

11. Lénh CHAMFER: vat canh dugc chon
C6 3 cach vat canh: - Vat hai canh D bang nhau
- Vat canh D va goc nghiéng A S0 V&1 mat do
- Vat canh v6i hai khoang cach khac nhau Dy va D2
e Edges:chon canh can vat

« Distance: nhap khoang cach can vat D

- Chamfer : Chamferl ;

Distal
Edges :m:‘o‘e— o

o ][ concel | [>]

Hinh 4.19 Lénh Chamfer
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12. Lénh SPLIT: cit cac mit hay khéi dugc chon bang mot dudng hay mit

 Method: phuong phap cit vat thé
Split Part: cét va chon phan gitr lai

Split Face: chon duong hay miat dé cit va gitr lai hai phan, khong bo phan
nao ca, cé thé chon Faces >All hay Select

« Split Tool: chon canh hay mit cit
 Remove: b6 phan nao di

Split &l

Ll —

Method Remove

leal(]

Split Tool

@] [ox ][ conce

Hinh 2.20 Lénh Split

13. Lénh THINKEN/OFFSET
o Select: chon mit dé Offset hodc cat di
* Distance: nhap khoang cach cho mat chon
e Face: chon mat
* Quilt: dip, phu
e Out put: chon khdi hodc mit

Thicken/Offset sl ——s
Thicken/Offset | More ; ;
Select O} e @

@) Quilt
il
=

(o J[ cance |

Hinh 2.21 Lénh Thicken/Offset
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14. Lénh RECTANGLE PATTERN: tao mang hinh chir nhat

e Feature: chon ddi tuong can Pattern

« Derection 1: chon hudng thir nhat, sé dbi twong va khoang cach mdi d6i tuong

* Derection 2: chon hudng th hai, s d6i twong va khoang cach mdi ddi tuong

* Flip: Poi hudéng lya chon

Rectangular Pattern : Rectangular Patternl

Direction 1

k)& o

I;:J Features

5 bl o

Direction 2

3u il e :
D 23 I
(pacng v| [spacng v
(o ][ concet J[>]

Hinh 2.22 Lénh Rectangular Pattern
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15. Lénh CIRCULAR PATTERN: tao mang tron
« Feature: chon dbi twong can sao chép
* Rotate Axis: chon truc xoay

* Placement: bao gom c6 hai phan sao chép bao nhiéu ddi twong va goc cac ddi
tuong tao thanh.

Circular Pattern 3|

E:; Features
Rotation Axis

Placement

ojz E r ¥ 360deg . [j?é

[ o

Hinh 2.23 Lénh Circular Pattern

16. Lénh MOVE FACE
 Faces: chon cic mit can Move
 Direction & Distance: chon huéng va khoang cach

Faces

Direction & Distance
(v [£5) orecten
Distance

5 »

@ [oc ][ con ][ aomy |

Hinh 2.24 Lénh Move Face

17. Lénh EMBOSS: tao mét ndi 1én hodc 16m xuéng trén mat vat thé
e Profile: chon mat
* Depth: nhap chiéu sau

e Emboss from Face: dun 1én
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« Engrave from Face: cit xudng
« Emboss\Engrave from Face: cit tir mit chon theo mot goc d6 cho trude

« Wrap to Face: bao phu 1én bé mit

Emboss : Emboss1 i =

Proﬁle L':-J g \’
Depth—i @]

1mm 3

Wrap to Face

_I Face

Hinh 2.25 Lénh Emboss

18. Lénh DECAL: dan hinh anh 1én chi tiét

Chon hinh anh tr nhirng File (.bmp; jpg), sau d6 ta chon mat dan vao. Tuong tu
nhu thyc hién 1énh Emboss.

Hinh 2.26 Lénh Decal
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