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CHUONG 5. THIET KE KIM LOAI TAM (SHEET METAL)

Trong mdi trudng thi€t k€ kim loai tam ta ¢ th€ tao dugc cdc md hinh
hodc cdc thanh phan & dang kim loai tdm bang cong cU tao mo hinh hodc bang
cong cuU ho tro thiét k€ kim loai tdm. R&t nhi€u cic cong cu Sheet Metal dugc
dua trén cO s& cdc cong cU trong mod hinh nham gidp cho viéc thi€t k& tién 10i
hon nhung da dugc t6i uu cho Sheet Metal.

5.1. Gi6i thiéu chung

Trong mdi truOng thi€t k€ chi ti€t dang tdm ta c6 th€ tao cic chi tiét
dang tdm va c4c Feature bang cdch s dung ca hai loai cong cu 1a thi€t k€ md
hinh chi ti€t (Part model) va cdc cong cU chuyén dung cho thiét k€ kim loai tam
(Sheet Metal).

Khi tao mOt mat cla tdm kim loai trong 1€nh Face ta cling chon mOt bién
dang phic thdo gibng nhu trong 1é€nh Extrude. Hé thdng s& dun bién dang phac
thdo bang chi€u day vat liéu dong thdi c6 th€ bl sung cdc mat udn cong. Céc
cong cuU phét trién riéng cho thi€t k& kim loai tam(Sheet Metal) bao gbm
Bend(udn cong) va Corner Seam(duOng vi€n géc).

Khi tao mOt chi ti€t trong moi truOng Sheet Metal. Ta tao cdc mat chinh
sau d6 b0 sung thém céc y€u tO phu. Vi du, ta c¢6 th€ tao cdc mat rOi nhau sau d6
b0 sung cdc mat udbn cong G mép. Cong cuU Bend s€ tao cidc mat ubn cong trén
dudng bién dang hodc c6 thé md rOng hodc cat xén cac mat n€u can thi€t. Néu
hai mat song song Bend s€ tao ra mOt mat noi gilta ching. N€u thay dGi géc cla
m&t mat sao cho hai mat cat nhau. Hé thOng sé tu dOng thay mat nOi bang mat
ulOn cong.

Dung cong cu Flat Pattern d€ tao vat khai tri€n. Vat khai tri€n dugc tao
trong cUa sO th(r hai va mOt bi€u tugng dugc dat tai dinh cla clra sG duyét. Khi
thay d6i md hinh vat khai tri€n ciing s€ tu' dOng thay ddi theo.



Né€u chi ti€t c6 cdc dac di€m v&i nhi€u bi€én dang vat liéu nhU cic mdi
hat ta c6 thé ding cic cong cU tao mo hinh Feature. Ta s& xem hinh ddng bén
ngoai cUa Feature khi ta quan sat vat khai tri€n va ta c6 th€ gan kich thudc tGi
Feature trong bdn v&. N€u ta tao cic Feature nay nhu 13 cic phan tU thiét k€,
cong cU phan tich vat khai tri€n s€ nhan ra ching va hién thi ching nhu 13 vat
khai tri€n trong khong gian 3D.

5.2. Cac tién ich
- Face: Tao mat uOn cong G vi tri c6 thé.

- Flange: Tao mOt mat trén toan b chi€u rOng ddng thOi tao cdc mat udn. Tao
c6 thé tao g0 bién dang.

- Bend: Kéo dai hodc cat bo cdc mat khi can thiét d€ tao mat u6n. Lénh Fold
tao mat udn trén dudng phéc thdo, tao cdc mat udn dip gilra hai mat song song,
cdc mat khong dong phang. SI dung 1€nh Unfold ta c6 th€ cat quanh mat udn.

- Hem: Tao dudng vién gdp hodc udn 180° trén mOt canh hodc dudng vién
dup.

- Flat pattern: Ty dOng cdp nhat d€ mang lai k€t qua cla su thay doi t&i mod
hinh.

5.3. Moi truong thi€t ké kim loai tam(Sheet metal)

Autodesk Inventor xem mdi truOng mo hinh solid 12 mdi truOng thi€t k&
dau tién, ta c6 th€ chuyén d6i qua lai gilta moi trudng thi€t k€ mo hinh solid va
moi truOng thi€t k€ kim loai tdm bat kY lic nio bang cich chon Sheer Metal
hodac Modeling tU menu Application.

Khi chuyén sang mdi tru0ng thi€t k€ kim loai tdm, thanh cong cu Sheet
Metal xudt hién cing vGi cdc 1énh ho trg. Khi d6 ta ¢ thé xdc dinh céc thong s
kim lo@i tdm cho mé hinh, cic thong sO nay khong thay d6i khi chuyén sang mdi
truOng tao solid.

Trong truOng hgp md hinh bi 10i, Design Doctor s& hi€n thi gitip ta nhan dang va
sUra 10i.



Hinh 6.1. Chi ti€t kim loai tdm

5.4. Thiét 1ap ki€u kim loai tAm Sheet Metal

MOt chi ti€t kim loai tdm gOm céic thong sO mo ta chi ti€t va cich tao ra
né. Vi du cdc Sheet Metal thuOng c6 cling chi€u day thi cdic mat ubn cong
thuOng c6 cling ban kinh.

Nt Sheet Metal 13 bi€u tuQng dau tién trén thanh cong cU Sheet Metal,
dung d€ x4c dinh ki€u kim loai tdm. Sau khi g0i 1énh, hQp thoai Sheet Metal
xudt hién:

oo

Sheet Metal Rule

[Default_mm v]

Thickness
Use Thickness from Rule 0.500 mm P
Material Style
[Ey Sheet Metal Rule ( Default ) - ]
IUnfold Rule

[Default_lﬂzactor v] II

Hinh 6.2. HOp thoai Sheet Metal Defaults, trang Sheet



¥ Style and Standard Editor [Library - Read Only] x|

Save Reset T [ Styles A
Sheet Metal [ Default ]
Sheet |Bend | Corner
Sheet
Material Unfold Rule
lDEfauIt - ] [DEfauIt_lCFadnr 'J
Thickness Miter /Rip/Seam Gap
0.120n 3 Thickness +
Flat Pattern Bend Angle
lREpcrt Bending Angle (&) - |
B '%A
Flat Pattern Punch Representation
[ Formed Punch Feature VI

- Trang Sheet: Duoc chia ra cic tham sO cUa Sheet va Flat Pattern. Tham sO
Sheet bao gdm ki€u vat liéu (Material Type) va chi€u day (Thickness).

Céc tham sO Flat Pattern dinh nghia giGi han cho phép uOn cong dugc tinh toan.
V&i phuong 4n Linear Unfold nhdp vao phan trim thap phan cUa chi€u day vat
liéu cho Linear Offset. Linear Offset 12 vi tri cUa trUc trung gian cUa mat udn
cong.

V3i Bend Table khodng cich thang dugc dinh nghia bang kiu vat liéu, chiéu
day, ban kinh udn cong va mat ubn.

- Trang Bend: Danh sich cdc tham sO trong Bend tab dinh nghia cic mdt udn
cong. Ta c6 th€ nhdp gid tri cho ban kinh udn cong, bd sung hinh ding va kich
c@.

- Trang Corner: Danh sich cdc tham sO trong Corner tab dinh nghia géc n6i. Ta
c6 th€ nhap gid tri cho géc nOi va chinh sta va thay ddi kich thudc.

DE nhap céc ki€u Sheet metal:

Kich chult vao niit Sheet Metal Styles. C6 mOt sO ki€u mdc dinh cho chi tiét. Ta
c6 th€ dat mOt vai ki€u nhu ban kinh udn cong( Bend Radius) khi tao mot



Feature. Cdc cai dat khac nhu chi€u day (Thickness) gan cho toan b0 chi ti€t va
khong th€ gan cho mOt Feature riéng.

5.5. Cac 1énh ho tro thiét ké kim loai tam

Cédc 1énh ho tro thiét k€ kim loai tdm trén thanh cdng cu Sheet Metal Features
hoac trén Panel Bar.

D- @ éb @Lofted Flange @Bend @ {9 ﬁ Bﬁ Rip @kole @ EMS ' E:g o

ContourRall A4 Fold Unfold [ Comer Round Paint = Circular
Face Flange Contour ﬁ 4 Cut Corner Punch L lane ¢ @ Sheet Metal | Create
Flange % Hem Seam Tool Refold ﬂ Comer Chamfer |~ I/_. Ucs [PM Mirror Defaults | Flat Pattern
Create Modify ¥ ‘ Work Features Pattern Setup ¥ | Flat Pattern

Hinh 6.3. Thanh cong cU Sheet Metal Features
5.5.1. Tao mat kim loai tam

Budc dau tién trong qud trinh thi€t k& hau hét c4c chi ti€t Sheet Metal 1a
tao mOt mat. Cong cU tao mat gidng nhu cong cU Extrude trong moé hinh chi
ti€t. Chi c6 mOt di€m khéc chinh 1a cong cu Face thi ludn ludn b sung thém mot
Boolean. Chi€u sau Extrude chinh 1a chi€u day. N&u c6 mOt mat trén chi tiét ta
hoan toan c6 th€ tao mOt mat udn cong hodc mOt dudng vi€n giOng nhu ta tao
mOt mat mai.

Mat phang vé& phéc dat trén canh cUa kim loai tdm, bién dang dugc vé
vGi mOt canh trung v&i canh cla kim loa tdm dé. Do d6 1€nh Face tu dOng tao
phan udn cong. Sau khi goi 1€nh, hOp thoai Face xudat hién:

=
5Shape | Unfold Options | Bend

Shape Bend

% | Profile
BendRadius L3

Offset
v :;F Edges H [E

[ oK ]’ Cancel ]’ Apply ] s

Hinh 6.4. HOp thoai Face, trang shape



Trang Shape
Profile: chOn bién dang
Offset: d0i huGng quét bién dang thanh chi€u day tam.
Bend: cdc 1ua chon nay x4c dinh phan uOn cong gilta mat cii va mat mdi.
Radius: xédc dinh ban kinh cung 1uQn

Measure: gi4 tri ban kinh 18y theo d0 dai clla mOt d6i tuong dudgc do trong
ban vé.

BendRadius: bang v&i gid tri da thi€t 1&p trong phdn Sheet Metal Styles

Face : Face2 | 23 |

| Shape I Unfold Options | Bend |
Relief Shape Relief width (A)
(I straight ~|  BendReliefidth '
Relief Depth (B)

A BendReliefDepth }

B Minimum Remnant

MinimumR.emnant b

Remnant (C)

Bend Transition

I-L Default (None) v]

[ OK II Cancel J

Hinh 6.5. HOp thoai Bend

Edges: chon canh cUa tdm di c6 d€ noi v&i tdm mGi. Néu khong chon
canh d€ noi thi hai mat sé tach roi nhau.

Trang Unfold Options



Unfold Options | Bend
Unfold Rule

| Defauit (Default_KFactor)

Hinh 6.6. HOp thoai Face, trang Unfold Options

5.5.2. Tao go bién dang ( Contour flange)

Lénh Contour flange tao ra tdm doc theo bién dang vé& phéc 2D hd, c6 thé
thuc hién dOc 14p hodc bién dang kém theo solid hodc tdm c6 san.

Kich chudt vao cong cu Contour Flange. Trén mOt mat Sheet Metal c¢6 san, kich
vao canh d€ xem trudc g0 tao ra.

e

Shape |Unfo\ld Options I Bend | Cornerl

Shape
E Frofile
Edges Bend Radius
@ 0 Selected

-EendRadius 3
Click to add

Bend Extension

B

| 0K Cancel _ Apply
Width Extents
Type

Distance
Distance

25 mm 3




Hinh 6.7. HOp thoai Contour Flange, trang Shape.

Nhap vio gid tri dudi Shape va sU dung Flip Side and Both Sides d€ dat
hudng phit trién cla g0d. Kich chudt vio nit phét tri€n theo mOt hudng hodc hai
hudng d€ tao gd. PE dinh nghia mat udn cong diing cic tuy chon phia dudi
Bend, xo4 hOp ki€m Bend Relief n€u khong mudn chén mOt mat udn nGi. Kich
chult vao Apply d€ ti€p tuc bG sung cic g hodc kich chudt vao OK d€ déng
hép thoai.

Trang Shape:
Shape: nhap céc thong sO d€ x4c dinh hinh dang tdm dugc tao.
Profile: chOn bién dang
Select Edge: Chon canh cUa solid da c6 1am chudn cho huéng quét.
Offset: dGi hudng phat trién chiu day tam.
Bend: xdc dinh cdc thong sO cUa cung 1Uon.
Radius: xdc dinh béan kinh cung 1uQn.

Extends Ben Align To Size Face: 1ua chOn nay tUOng tU nhU trong 1€nh
Face.

Trang Unfold Options va trang Rellef Options tuOng tU nhU céc Iua chOn trong
1€nh Sheet Metal Styles.

5.5.3. Cat bién dang tUr mé hinh tam (cut)

Céc cong cuU cat (Cut) tuong tU nhu 6ng cU Face. Cong cU cat ludn ludn
thuc hién phép todn trir 1ogic.

8

a) Bién dang 2D b) Sau khi cut
Hinh 6.8. Chi ti€t dugc tao tU 1€nh cut

Lénh cut tuong tu nhu 1&nh Extrude, sau khi goi 1€nh hOp thoai Cut xudt
hién:



Cut M

Shape Extents
% Frofile Distance
Thickness r

[ Cut Across Bend

[ ) ]

—

Hinh 6.9. HOp thoai 1énh cut

Ta c6 th€ chon tuy chon giGi han nhu 12 Through All cho feature. Céc
feature cat 1am don gidn hod vi€c chinh stfa mé hinh. Néu ta dung Cut d€ tao
céc Design Element ta c6 thé& tao thu vién cdc hinh dang 16 can duc va dé dang
chén chiing vao trong chi ti€t. Ta c6 th€ phac thdo mOt bién dang kin qua mot
mat ubn cong thang géc duQc trdi ra va loai bd phan bién dang cat qua mot
hodc nhi€u mat.

P& tao manh cat: kich vao nit Cut sau d6 chon bién dang can cat chon
ki€u cat va hudng cat. Dung tuy chon Extents d€ c6 thé cat qua nhi€u mat.

a) Tao bién dang can cat b) Cdc t&m sau khi bi cat
Hinh 6.10. Chi ti€t dugc tao manh cat

Cut Across Bend: cat qua mat udn cong

a) Trudc khi cut b) Sau khi cut

Hinh 6.12. Chi ti€t duQc cat qua mat udn cong

Trong thanh cong cuU Sketch m& rOng niit Project Geometry va kich vao niit
Project Flat Pattern. Trén vat khai tri€n tao mOt bién dang kin. Sau d6 chon bién
dang va kich chu0t vao niit Cut. Trong hOp thoai Cut chon Cut Across Bend.



5.5.4. Tao go mép (Flange)

Lénh Flange dung d€ tao thém moOt tdm nbi vGi tam di c¢6 va tao véi tam
nay mOt géc tuy y. LEénh nay chi c6 gid tri khi truGc dé da tao trude it nhat mot
tam. Vi du d€ tao mOt canh cUa ta tao mOt mat va thém chi€u day va tao phan
udn cong & mOi canh ma khong can tao thém cic ban vé phac. Ta c6 ki€m sodt
chi€u dai cUa Flange bang cdch st dung khodng offset tUr 2 dOi tugng tham
chiéu.

Shape: chOn canh va thi€t 13p céc thong sO xdc dinh khodng cich va géc bé.
Select Edge: chOn cédc canh dé tao tam.
Flip Offset: d0i hudng quét tao chi€u day tam.
Distance: x4c dinh chi€u rOng cdu tdm sap tao.
Flip Direction: d0i hudng quét tao chi€u day tam.
Bend: xdc dinh céc thong sO cho phan ubn cong.
Bend radius: xdc dinh ban kinh cung 1ugn.
Bend Tangent To Side Face: lua chOn nay tuUOng tU nhU trong I€nh Face.

| Flange &JT

Shape i_L.Inﬁ:Id Options _E_Eend i Corner |

Flange Angle
[:g Edges | “s0.0 .
E] : i : Bend Radius
§| BendRadius b
Height Extents Height Datum

s

ﬁ* | Distance = | |§] |§| |§|
Bend Position

(SIS
@) ok | [lcancel ] [ ey ] 2]

25 mm

-

Hinh 6.11. HOp thoai 1énh Flangge, Trang Shape



Kich chudt vao cong cu Flange va chon 1 canh. Flange sé€ dugc hién thi
trudc. Xdc dinh hudng tao g0, chon chi€u dai mat g0 va gid tri khodng offset
né€u yéu cau. Nhadp gid tri cho chi€u siu va géc cla mat g0. Thay dGi ban kinh
uOn cong né€u can thiét.

a) TAm ban dau b) Sau khi

Hinh 6.12. Chi ti€t dugc tao tu 1€nh Flange

Trang Unfold Options va trang Bend tU0Ong tU nhU cc 1ua chon trong 1énh Sheet
Metal Styles.

5.5.6. Tao mat udn cong va cic duong ndi Bend

Autodesk Inventor ta cé thé tao cdc mat udn cong béng cong cuU Face hoac
bG sung chiing riéng. N€u tao mOt chi ti€t don gidn nhu dang hang rao. Céch
nhanh nhat 13 tao mat uOn cong trong 1€nh Face. N€u chi tiét phlc tap hon thi
c6 th€ tao cdc mat ubn cong riéng.

Di€u nay s€ 1am cho viéc chinh slfa don gidn hon. Trong 1énh Bend ta cé
th€ tao cdc mat ubn theo dudng phac thdo hodc cic duOng chi€u va c6 th€ dinh
dang cédc canh v&i nhi€u loai dudng vién don hodc dip.

I ==

Shape |L.Ir1ﬁ::|d Options | Bend |
Bend Double Bend
% Edges Fix Edges
Bend Radius @ 45 Degree
BendRadius F Full Radius
(@ 90 Degree
Bend Extension

25 =




Hinh 6.13. HOp thoai 1énh Bend

Hinh 6.14. Céc chi ti€t dugc tao tU 1énh Bend

SU dung céc tuy chon trén menu ng(t cdnh cla clra s6 duyét ta c6 thé
chuy€n d6i mOt mat uOn cong thanh mGi ndi géc va ngugc 1ai.

Tao mat uOn cong tU 2 mat:

Kich chudt vio cong cu Bend va chon mOt canh trén mOi mat. Hé thOng
sé cat hodc m& rOng cdc mat d€ tao mat udn cong, chinh sra mat ubn cong
né€u thdy can thiét.

5.5.7. Tao mat udn cong tU mot dudng clia phic thao Fold

Lénh Fold diing d€ tao dudng gap doc theo mOt dudng vé phic trén mat
kim loai tdm. D& thuc hijén 1énh ta phdi v& dudng thang trén mat tdm va hai
dau doan thang nay phdi nam trén hai canh mép cla tam.

o — )

Shape |Ur|ﬁ:|d Options I Bend |

-

ﬁ i Bend Line
Flip Controls Fold Angle
Bend Radius
Fold Location e
BendRadius L3

- = :

Hinh 6.15. HOp thoai 1énh Fold



Kich chu0t vao cong cu Fold va chon mOt bién dang phac thdo. Xdc dinh
gbc va ding céc tuy chon d€ dinh nghia mat udn cong. Céc 1ua chon sé& dugc
phan 4nh bang cdc mii tén xem trudc. Kich chubt vao Apply hodc OK d€ tao
mat udn cong.

a) Chi ti€t trudc khi ubn cong b) Chi ti€t sau khi uOn cong

Hinh 6.16. Céc chi ti€t dugc tao tur 1énh Fold

5.5.8. Tao dudng ndi géc Corner Seam

Lénh Corner Seam diing d€ ndi cic géc ti€p gidp gilta hai mat. N€u céc
mat d&ng phang thi 1énh Corner Seam tao ciac moi ghép gidp nbi.

Lénh nay thuc hi€n trong truGng hgp hai mat cUa hai tdm tao véi nhau mbt géc
va c6 khodng hd. Sau khi goi 1énh, hdp thoai Corner Seam xuat hién.



£ e’
o o S o
Shape | Bend I Corner

Shape Seam
i@ Seam (@ Maximum Gap Distance
i) Rip i) Face/Edge Distance

| +I|+ |
F. |

ol ol - —
Giels

' { Edges

Zap

| Gapsize v |

Hinh 6.17. HOp thoai 1énh Corner Seam

Kich chudt vio cong cu Corner Seam va chon mOt canh trén mOi mat.
Chon canh can chong 1én sau d6 nhap vao gid tri cho khe hd (gap). Néu can
thi€t ta c6 thé chon ki€u chdng 2 mat.

a) khi chua ghép n0i b) sau khi ghép n0i

Hinh 6.18. Chi ti€t tao tU 1€énh Corner Seam
Xé mot géc cla solid:

Kich chudt vao cong cu Corner Seam va chon hai mat ké sit nhau. SU
dung céc 1ua chon trong hOp thoai Corner Seam ma ta s€ tao mOt ndi géc mai.

DE chuyén d6i géc:

Kich chu0t phdi vao mOt géc hodc mOt mat udn cong trong clra sG duyét
sau do kich chudt vao Convert to Corner or Convert to Bend. Dinh nghia géc hodc
mat ubn cong ma ta sé tao ra.



5.5.9. Tao vat khai trién Flat Pattern

Cong cu Flat Pattern khai tri€n mé hinh chi ti€t dang tdm va hi€n thi vat
khai tri€n nay trén cUa sO th( hai. Vat khai tri€n va md hinh c6 th€ hién thi cling
mOt thOi di€m. Trén vat khai tri€én mOt mat udn cong dugc bi€u dién bang
mOt duOng tdm va dudng bién dang trong va ngodi. Cic phan tU thiét ké
(Design Element) trén vat khai tri€n dugc hi€n thi nhu md hinh 3D. Khi tao vat
khai tri€n hé thOng s€ tinh todn kich thudc toan bd hodc khodng hd cla chi tiét.

Vat khai tri€n tu dOng cap nhat khi thay dGi trén mé hinh. Néu mo hinh
khong trdi phang dugc, vat khai tri€n tu ddng cap nhat ngay khi mé hinh tuong
thich trG 1ai. Di€u nay gidp ta dé dang khdo sit cdc 1ua chon khi ché tao nhu
thay d6i mat udn cong va dudng ndi géc.

DE& tao vat khai trién:

Kich chut vio Flat Pattern trén thanh cdng cU Sheet Metal. N€u chon mOt
mat thi cong cU trdi phang sé& tao vat khai trién cho mat d6. Vat khai trién sé
dudgc tao trén clra sO th(r 2 va mOt bi€u tugng vat khai tri€n dudgc tao trong cla
sO duyét.

PE xic dinh khodng hd cla vat khai trién:

Kich chuOt phai vao bi€u tugng cla vat khai trién trong clfa s6 duyét va
chon Extents. MOt dong nhac hién thj cdc gid trj X va Y.



Chi tiét trudc khi khai trién

Cic vat khai tri€n dugc tao bang phan mém MetalBender tUr dif 1iéu Software +

Engineering

Chi tiét sau khi khai trién

Hinh 6.19. Chi ti€t tao tU 1énh Flat Pattern

5.6. Cac cong cu thiét ké kim loai tam

Céc cong cU trong mdi truOng thi€t k€ kim loai tdm bao gdm mot sO céc
cong cU trong Part Model va cong cU tao Sketch va bd sung mOt sO cong cu cla

Sheet Metal.

T | Nut Cong cu ChUc ning

T

1 Styles Cai dat tham sO cho cé4c ki€u kim loai tam

2 Flat Pattern | Tao vat khai tri€n cla kim loai tdm

3 Face Tao mat kim loai tdm

4 Contour B0 sung g0 cla duOng bién dang cla kim

Flange loai tAm

5 Cut Cat bd theo mdt bién dang t&r mOt mat cla
kim loai tam

6 Flange Tao moét g0 trén mOt canh cla kim loai tam.

7 Hem Tao m6t duOng vién trén chi ti€t kim loai
tam

8 Fold Tao mOt mat uGn cong theo mOt duGng phic
thdo trén mOt mat cUa kim loai tam.




9 Corner Tao mdt géc noi gilra hai mat cla kim loai
Seam tam.
10 Bend Tao mat uOn cong gilta cdc mat cla kim
loai tam.
11 Hole Tao mOt 16. Coéng cu nay giOng nhu trong
thi€t k€ md hinh chi tiét.
12 Lofted Thiét k& tao 2 bién dang trén hai mat phang
Flange song song v&i nhau
13 Contour Thiét k€ theo bién dang c6 trudc
Roll
14 Corner Ve tron goc.
Round
15 Corner Vat mép cac géc
Chamfer

CHUONG 6. LAP RAP CAC CHI TIET ASSEMBLIES

Sau khi céc chi ti€t dugc tham chi€u hodc dua vio moi trudng 1ap rdp thi
ta ti€n hanh 1ap rdp bang vi€c gan cac rang bubc. Ta gan ching viao moi chi tiét

tai mOi thdi di€m d€ g3 bo céc bac tu do.

6.1. Gigi thi€u chung

Lap rdp 1a tap hop cic chi ti€t va cdc cum l1ap. Trong tai li€u nay Component k&

Trong Autodesk Inventor ta cé th€ tG chlc qué trinh thi€t k€ bang cich
tao cdc chi tiét In-place(chi ti€t lép rap) hodc cheén cic chi tiét c6 san khi ta tao
1ap rap.

dén cic chi ti€t va cac cum lap.




Tao 13p rép thudng 1a budc culi ciing cla qu4 trinh thi€t k&. Khi cic chi
ti€t don 1€ di dugc ki€m nghiém vé két cau. V&i Autodesk Inventor ta c6 thé
tao 1ap rap tai bat ky thdi di€m nao trong qué trinh thi€t k€. N&u ta dang lam
viéc vGi mOt thi€t k€ mdi, ta c6 thé bat ddu véi mOt 1ap rap rOng sau d6 tao
cdc chi ti€t d€ hoan thanh thi€t k€. N&€u ta chinh slra mOt 1ap rap ta c6 thé tao
cdc chi ti€t mGi d€ chen vao 1ap rap sao cho chiing 1ap vGi cdc chi ti€t c6 san.

Trong 13p rép thich nghi ta c¢6 th€ tao cic chi tiét ma né thich nghi v6i cic
chi ti€t khic. Vi du tao mOt miéng dém, ta dinh nghia né nhu 13 mot chi tiét
thich nghi, sau d6 ta tao cic rang buQc gilta cic mat cla mi€ng dém vdi cac mat
cUa céc chi ti€t ghép vGi né. Mi€ng dém s€ co din d€ vUlra khit v4i khodng trOng
gilra 2 chi tiét.

Cac uu di€m cla cong nghé thich nghi:

+ C6 thé chen va thich nghi céc chi ti€t 1am viéc trong 13p rap.

+ C6 thé tao céc chi ti€t d€ chen va thich nghi ching khi thiét k€.

+ C6 thé chinh stra cdc 1ap rép c6 cdc chi tiét thich nghi thay doi.

Cich thi€t k€ cic chi ti€t 1ap rdp (In-place):

Khi tao cic chi tiét lép rap ta co th& chon mOt mat trén chi tiét ¢4 san lam
mat phéc thdo cho chi tiét mGi. Chon mat 1ap rap hop 1y tao thudn 10i cho dinh
nghia thi€t ké.

Chi ti€t dan xuat 12 mOt chi ti€t mGi ma s dung cic ddc tinh co ban cla
chi ti€t c6 san. Ta c6 th€ chinh s(fa chi ti€t dan xudt ma khong anh hudng dén
chi ti€t gOc. Ta c6 th€ clp nhat chi ti€t dan xudt d€ cp nhat cic thay dGi tao
ra trén chi ti€t gbc. Ta c6 th€ phd bo lién két gilta chi ti€t dan xudt va chi tiét
g0c néu ta khong muOn cdp nhét chi ti€t dan xudt dua trén chi ti€t gbe.

Lap rap dan xudt 1a mot chi ti€t mGi ma dua trén 1ap rdp 6 san. Ta c6 thé
nhdp céc chi tiét trong moOt 13p rdp thanh mot thuc th€ don va ciing c6 thé cat
bO mOt chi tiét tUr mOt chi ti€t khac. Ki€u thiét k€ mo hinh 1ap rép top-down tao
sU trUc quan hOn va gitp ta trdnh dugc cdc 16i va tiét kiém thoi gian.

6.2. Cac tién ich

- Adaptive technology: Cic chi ti€t thich nghi tao cho céc 1ap rdp chinh xic
hon, céc kich thudc khong can chi ra mOt cach chinh xdc hodc khong can gan
cdc quan hé gilta cic chi tiét.

Design-in-place: Tao va chinh s(fa céc chi ti€t trong khong gian 13p rép.

Design layouts: SU dung céc sO d0 b0 tri d€ thi€t k& 1ap rap va cic chi

ti€t trudc khi chuy€n chiing thanh céc solid 3D.

English and metric: Tao cic 1ap rap ch(fa cic chi ti€t v&i cic hé thOng



do khac nhau.

Imates: Luu trf cac thong tin rang buOc dugc dinh nghia trudc v4i mot

chi ti€t va sau d6 diing phudng phdp kéo ré d€ dat chi ti€t vao 1ap rap. Ta
ciing c6 th€ thay mOt chi ti€t bang mot chi ti€t khac va van duy tri dugc céc
rang bubc mat giGi han thong minh.

Large assemblies: Lam viéc v&i mOt 1ap rap 10n st dung cd sG dit liéu

dugc phan doan cla Autodesk Inventor.

Pack and Go: Péng g6i mOt 1ap rap trong Autodesk Inventor va tat cd

céc file tham chi€u cUa chiing s& dugc dinh vi trong mOt viing riéng.
6.3. Cac1énh ho tro' 1ap rap
6.3.1. Cheén thanh phan 1ap rap Place Component

SU dung 1énh Place Component tao cdc lién két chi tiét ngoai vGi md hinh 1ap
rap, céc chi ti€t ngoai c6 th€ 1a c4c chi ti€t dOc 1ap hodc 1a cum chi tiét.

Khi thuc hién 1énh, hOp thoai Open m& ra d€ gan va liét ké céc chi ti€t cuc bo.
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Hinh 6.2. Chén mOt cum chi ti€t vao méi trudng 1ap rp
Locations: hi€n thi vi trf chi ti€t s& dugc dua vio mo hinh lap.
File name: hié€n thij tén chi tiét.
File type: xdc dinh loai file.
Find: tim ki€m.
Review: hi€n thi hinh dang cUa chi ti€t sdp dudc dua vao.
Use: IMate: cho phép st dung cic IMate d3 tao trong phan md hinh.

Sau khi chon chi ti€t can dua vao ban v€, ta nhan nit Open tU hOp thoai Open
d€ quay v€ man hinh d0 hoa, lic nay chi ti€t gén lién v&i con trd. M6i 1an nhan
phim chon cla chult ta dat mot chi tiét vao md hinh 1ap rdp.

6.3.2. Tao chi ti€t mGi Create Component

Lénh Create Component diing d€ tao chi ti€t tryc ti€p trong mdi trudng
1ap rap. Khi d6 hOp thoai Create Component xudt hién:

Create In-Place Component Lﬁ,l

Mew Component Mame Template
Part3)] Standard. ipt v] |E|
Mew File Location o
C:\Users\chihung'Desktop |E|
Default BOM Structure

|%E Mormal ~ | []virtual Component

@l [ Ok, l l Cancel

Hinh 6.3. HOp thoai 1énh Create Component

Trong hOp thoai Create In-Place Component ta nhdp vao tén File m&i va ki€u
file ( Part hodc Assembly). Khi d6 sé€ tao ra thanh phan 1ap rip dau tién. Tuy
chon Mate Sketch Plane to Selected Face bj an di. Kich chudt vao nit More dé
chi ra vung ghi file mGi va Template.



Hinh 6.4. Tao chi tiét m&i trong mdi trudng 1ap rdp
New File name: Nhap tén chi ti€t m&i
File Type: xac dinh dang file
New file location: hién thi thu' muc ch(ra chi tiét sép tao.
Template: chOn tiéu chudn.

Constrain Sketch plane to select face or plane: tao rang bubc 1ap rép gilta mat
cUa md hinh sap tao véi mat cla chi ti€t dd c¢6 1am mat phang vé& phic.

6.3.4. Pinh vi cac thanh phan 1ap rap

C6 nhi€u cdch d€ di chuy&n céc thanh phan 13p rdp. N€u mOt thanh phan
13p rép khong phdi 1a ¢ dinh hodc khong bi rang budc hoan toan, ta c6 thé€ di
chuyén né trong ving 1ap rap.

Cic rang bubc s& xoa mOt vai bac tu do cUa thanh phan 1ap rdp nay. C6
thé€ dich chuy&n mot thanh phan 13p rdp theo cédc bac tu' do con lai.

Khi mOt chi tiét hodc mOt cum 13p dugc c¢6 dinh né sé& dugc cd dinh trong hé
toa d6 1ap rap. Chi ti€t cO dinh nay sé dugc mo ta bang mot biu tuong riéng
trén cUa sO duyét. Bat ky thanh phan 1ap rap nio trong mOt 1ap rdp ciing c6 thé
dugc c6 dinh. Thanh phén 1ap rdp dau tién cUa 13p rap dugc ty dOng cO dinh
tuy nhién ta c6 th€ huy b0 trang thai cd dinh cla né.

M6t thanh phan 1ap rap cO dinh thi khdng giOng nhu cédc thanh phan 1ap
rdp rang buOc khac. MOt thanh phan 1ap rép c6 dinh dugc cO dinh vao hé truc
toa do 1ap rap. MOt thanh phan 1ap réap rang bulc thi c6 quan hé v&i cic thanh
phan 1ap rdp khdc ma dinh nghia vi trf cla né. Pay 1a su tic dOng 1an nhau gilra
cdc thanh phan 13p rdp. Vi du néu ta diing céng cu Move or Rotate d€ tam thoi



dinh vi lai mOt thanh phan 1ap rdp dugc rang budc khi Update thanh phan 1ap
rap nay s€ trd 1ai vi tri rang budc cla né.

Khi dich chuy@n mOt thanh phén 13p rép c6 dinh bang c6ng cu Move or
Rotate, bat ky thanh phan 13p rdp nao ma cé rang bulc tGi né s€ cung dich
chuyén tGi vi tri m&i cUa thanh phan 18p rdp cO dinh.

Hinh 6.5. Bi€u tugng chi ti€t dinh vi trén c(fa s6 duyét
Hién thi cdc bac tu do c6 san:

Kich chudt phdi viao chi tiét trong cfa sG duyét hodc clra s6 d6 hoa sau
do6 chon Properties. Trong hdp h0i thoai Properties chon nit Occurrence, ddnh
d&u vao hOp ki€m Degrees of Freedom sau d6 kich chult vao OK. D& tat ché
d0 hién thi bac tu do ta b6 danh ddu hOp ki€m trén. Ta ciing c6 thé st dung tuy
chon Degrees of Freedom trong menu View.

Hinh 6. 6. Hi€n thj sO bac tu' do c6 san cUa chi ti€t trong moi truOng 1ap rap
Thay d6i trang thdi cO dinh cla mOt thanh phén 1ap réap:

Kich chudt phdi vao chi ti€t trén clra s6 duyét sau d6 chon hodc bd dinh dau
vao Grounded.
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Hinh 6.7. Di chuy€n hodc quay thanh phan 1ap rip c6 dinh:

Hinh 6.8. Di chuy€n hodc quay thanh phan 1ap rdp cO dinh:

Kich chubt vao cong cu Move Component or Rotate Component trén thanh
cong cu Assembly. Sau d6 kéo ré thanh phan 1ap rdp c6 dinh tGi vi trf m&i. Khi



kich chudt vao Update bat ky cdc thanh phan 1ap rép rang bubc ndo sé& dugc
dinh vi 1ai t&i vi tri m&i.
Di chuy€n mOt thanh phan 1ap rdp v&i mOt khodng cich xac dinh:

Kich chu0t phai vao thanh phan 1ap rép can di chuyén sau d6 chon

Properties->Occurrence. Ta c¢6 th€ nhdp sO cho céc gid tri dich chuyén theo
cdc truc toa d0 X,Y,Z. Ta ciing c6 th€ bat tat trang théi cO dinh cla thanh
phan 1ap rap cO dinh.
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Hinh 6.9. Di chuyén chi ti€t bang toa db chinh xdc

Di chuy€n hodc quay tam th0i cdc thanh phan 13ap rép rang budc:

Kich chubt vao cong cu Move Component or Rotate Component trén thanh
cong cU Assembly. Diing cdc cong cU niy d€ di chuy€n hodc quay tam thoi cic
thanh phan 1ap rdp ma khong xod mat rang budc. Thanh phan 1ap rap rang bulc
s& trd 1ai vi tri ban ddu cla né khi ta kich chuOt vao Update.

6.3.5. BO sung cic thanh phan 1ap rdp

Trong mdi truOng 1ap rdp ta c6 thé tao mdt cum 1ap, mOt chi tiét mGi
hodc chen moOt chi ti€t hay mOt cum 1ap c6 san. Khi tao mOt Component in-
place mGi ta c6 th€ gan mat phang phic thdo trong mat quan st hién hanh hay
rang budc né tGi mOt mat cla thanh phan 1ap rdp c6 san. Ta cé th€ chén né vio
vung 13p rép sau d6 b6 sung céc rang bulc.



Khi mOt thanh phan 13p rdp dugc kich hoat thi cic thanh phan 1ap rép con
lai s& bi m0 di trong clta s6 duyét. Chi c6 mOt thanh phan 13p rip c6 thé dugc
kich hoat tai mOt thoi di€m. BO phén 1ap rap tu né phdi dugc kich hoat khi tao
hodc chen mOt thanh phén 1ap rép.

Kich hoat chi ti€t: Kich dip vao tén chi ti€t trong c(ra s6 duyét. Cic chi ti€t con
1ai s€ bi m0 di.

Kich hoat m&t cum 1ap: Kich ddp vao 1én cla cla cum 1ap trong cUra s6 duyét
hodc kich chudt phdi trong clra s6 d0 hoa va chon Finish Edit.

Chi y: Finish Edit s& bi an trén menu ng(t cdnh trong khi d0i tugng hinh hoc
dudgc chon trong clra sG d6 hoa.
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Hinh 6.10. HOp thoai Edit Constrain
Tao mbt Component in-place:
Kich chu0t vao cdng cu Create Component. N€u can tao rang buOc gilra

mat phéc thdo va mOt mat cla chi ti€t c6 san thi chon Constrain Sketch Plane
to Selected Face trong hOp thoai Create In-Place Component.

Céch khac c6 th€ kich chudt vao mOt vi trf trong clta sG d0 hoa d€ x4c dinh mat
phéc thao.



Create In-Place Component [iE-J

Mew Component Mame Template
Part3] Standard. ipt - | |E|
Mew File Location o
C:\Wsers\chihung'\Desktop |§|
Default BOM Structure

|%E Mormal - Virtual Component

|E| [ (04 ] | Cancel

—

Hinh 6.11. HOp thoai Create In-Place Component

Tao mot chi ti€t hodc mOt cum 1ap dan xuat:

Duyét va m@ file part (.ipt) dOi v6i Feature co s@. Trong thanh cong cu
Feature kich chudt vao niit Derived Component. Xac dinh hé so ty 1é,
mat doi xUng va kich OK. Néu ta chinh stta Feature cQa chi tiét dan
xudt kich chudt phai va chon Update Derived Feature. P& pha huy lién
két va khong cdp nhat su thay d6i cla chi tiét gbc, kich chudt phdi vao
Feature d&n xudt trong cUta s6 duy@t va kich chudt vao Break link.

6.3.5. Tao mang cic thanh phan 1ap rap:

Ban c6 thé tao mang chi ti€t, nhém chi ti€t, cum 1ap. Cac thanh phan 1ap rip
dugc tao mang cb thé bao gbm céc rang bulc va 1 cdc dbi tugng 1ap réap
duy nhat v&i cic dac tinh khong c6 trong cdc thanh phan 1ap rap chén thong
thuOng. Ta c6 thé tao cdc thanh phan 13p riap dudc tao mang ma c6 lién két
tGi mang céc Feature chi tiét. Vi du, MOt mang cdc 10 ¢6 thé tOn tai cung vOi
cdc buldng ma c¢6 moOi lién hé vGi mang céc 16. N€u sO 16 thay doi thi s6 bu
long ciing thay dGi theo.

DPE tao mang cdc thanh phan 1ap rép :

Kich chut vao cdng cu Pattern Component sau d6 chon niit Rectangular hodc

Circular. Ta c¢6 th€ chon cdc thanh phan 13p rip can tao mang trong clfa sO
duyét hodc trong clra sO d6 hoa. Sau d6 chon cdc canh cUa thanh phan lép
rdp, cdc truc lam viéc hodc cic truc toa d0 d€ xic dinh hudng cla céc hang
va cdc cOt hodc truc quay. Nhap sO phan tl va khodng cich gilra cic phan
tu.
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Hinh 6.12. HOp thoai Pattern Component

6.3.6. Thay dGi cic thanh phan lap rap

Viéc cdc nha thi€t k€ thay d6i mOt chi ti€t trong 1ap rp 1a viéc thuOng xuyén
dién ra. Autodesk Inventor chén chi tiét m&i v4i cdc truc toa dd cla né dugc cin
theo céc truc toa dd cla chi ti€t ¢6 san. Ta phdi gan bat kY rang budc nio cho
no.

- D€ thay d6i mOt thanh phan 1ap réap:

Kich chu0t vao cong cu Replace Component trén thanh cong cu Assembly
sau d6 chon thanh phan 13p rdp can thay d6i sau d6 tim dén thanh phan 1ap rdp
mOi. Tat cd céc rang bulc trén thanh phan 1ap rdp c6 san s€ bi mat trong khi
thay doi.

6.3.7. BO sung céc rang budc i cac thanh phan lap rap

Ta c6 th€ b0 sung 4 ki€u rang budc tdi cdc thanh phén 1ap rdp: mate,
angle, tangent va insert. MOi ki€u cUa rang buOc c6 nhi€u phuong dn. Céc
phuong 4n dugc dinh nghia bGi huéng cUa cic vécto vudng géc vGi thanh phan
13p rdp. Ta c6 thé Mate cic thanh phan 1ap rap bang cach nh@n phim Alt va kéo
ré chi ti€t vao vi tri Mate. Phuong phdp nay thi nhanh b3i vi khong can nhap
1€nh tao rang budc. MOt s6 bac tu do s€ bi mat khi ta thém céc rang bulc. Céc
bac tu do ¢ th€ van c6é san nhung bi han ché. Vi du néu ta gdn mdt rang budc
Tangent tGi 2 qud cau tat cd sdu bac tu do van con nhung ta khong thé€ dich
chuyén mOt qud cau du chi 1a theo mOt hudng. Thr dung mOt vai chi tiét d€
xem céc rang buOc han ché chuyén dbng cla ching nhu thé nio.



Hinh 6.13. BG sung c4c rang bulc

Tao rang budc 2 mat, canh, di€m hodc cac Work Feature vGi nhau:

Trong hOp thoai Place Constraint kich chudt vao Mate. Ta ¢6 hai phuOng
4n trong 1€nh Mate 12 Mate va Flush nhU minh hoa hinh dudi diy. Néu ta mubn
cdc miii tén vudng géc hudng vao nhau thi ta chon Mate. N€u ta mudn cic dbi
tuong hinh hoc dat canh nhau va cdc mii tén theo cing mOt huGng ta chon
Flush. N&u muOn tao khe hd nhdp gi4 tri khe hé vao hdp offset.

Place Constraint A M

Assembly | Motion | Transitional | Constraint Set |

Type Selections
Eada bk oo
e R
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Hinh 6.14. HOp thoai Place Constraint , rang buOc ti€p xiic mat
Tao rang buOc hai mat hodc hai canh hgp v&i nhau mbt géc nhat dinh:
Trong hOp thoai Place Constraint kich chudt vao Angle. Ta ¢6 th€ chon cic

vectd vudng géc vOi cdc mat hodc cic canh riéng. C6 4 gidi phap cho moi cdp
13p rdp. Cdc mat dugc lua chon cla chi tiét sé& dudc rang budce theo géc.
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Hinh 6.15. HOp thoai Place Constraint, rang buOc géc
Tao rang bubc clla mOt mat cong v&i mOt mat phang hodc mOt mat cong
khéc:

Trong hOp thoai Place Constraint kich chudt vao Tangent. Trong truOng hOp nay
ta c6 hai phuong 4n 13 ti€p xiic trong va ti€p xtc ngoai nhu hinh dudi day.

Place Constraint ﬁ

Assembly |Muﬁnn I Transitional I Constraint Set|

Type Selections
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Hinh 6.15. HOp thoai Place Constraint, rang bulc ti€p xtic ngoai

Tao rang budc ngang bang gilra 16 va mat tru:

Trong hOp thoai Place Constraint kich chuOt vao Insert. Lénh nay sé gin
dOng tam cla c4c cung tron hodc dudng tron dugc chon dé tao rang bulc. pé
gan rang buQc ta chon dudng tron trén hinh tru va trén 160 ma ta muOn rang budc.
Chi y: Cic rang buOc Insert dugc han ché bdi cic bé mat phang ma vudng géc
vGi dudng truc cUa hinh tru va cla 10.
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Hinh 6.16. HOp thoai Place Constraint, rang buOc chén d6i tugng
6.3.8. SU dung cac rang budc dong

Sau khi ta rang budc mOt thanh phan 1ap rdp ta c6 th€ md phOng qua trinh
chuyén ddng co hoc bang cich thay dbi gi4 tri cla rang bubc. Cong cu Drive
Constraint dat 1ai vi trf mOt chi ti€t qua tUng budc theo gid tri rang bulc. Ta c6
th€ quay mOt thanh phan 1ap rdp. Vi du bang céch tao rang budc géc ddng tir 0
dén 360° ta c6 th€ mo phdng qud trinh chay cUa chi€c dong ho.

Hinh 6.17. SU' dung c4c rang buOc dOng

Cong cuU Drive Constraint dugc gidi han t&i mot rang budc. Ta c6 thé€ diéu
khi€n cic rang buOc b0 sung bang cich s& dung cong cyU Parameters d€ tao céc
quan hé s6 hoc gilra cic rang budc.

Hinh 6.17. HOp thoai Drive Constraint

D€ di€u khién rang budc:



Kich chudt phdi vao rang bulc trong cla sO duyét sau dé chon Drive
Constraint. Nhap vao gid tri dau va gid tri cui va thdi gian dUng gilta cac budc.
Kich chu0t vao niit More d€ dat khodng dich chuyén cho tling budc, sO 1an 1ap
lai va dinh nghia chu ky. Chon Start/End dich chuyén sé& ting dan tU di€m dau
dén di€m cubi, sau d6 trd 1ai vi trf ban dau trudc khi bat ddu mOt chu ky mai.
Start/End/Start dich chuyén ting dan tU di€m dau dén di€m culi sau d6 dich
chuyén gidm dan vé€ di€ém dau trudc khi 18p lai. Kich chudt vao cdc nit
Forward, Rewind hodc Stop d€ di€u khi€n chuyén dOng.

6.3.9. Pong géi cac 1ap rap

ChUc ning Pack and Go trong Autodesk Inventor déng géi 1ap rdp va tat
cd céc file tham chi€u cUa né trong mOt ving riéng. Pi€u nay s€ ddc biét tién
10i khi ta can:

Luu tr{r céc file trén dia CD hodc trén cdc phuOng tién kh4c.
GUi b0 hoan chinh céc files tdi ngU0i ban hodc khach hang.
T4ch céc file dd tham chi€u ra khoi céc file khéc trong cling thu' muc nguOn.

Ki€m tra cdc cdu hinh xen ké& trong cic file déng g6i ma khong thay dGi file
nguon.

S’ dung Pack and Go cUa Windows Explorer: Kich chuQt phai vao mot file cUa
Autodesk Inventor (.iam,.ipt,.idw,.ipn) sau d6 chOn Pack and Go

S’ dung Pack and Go cUa Autodesk Inventor : Kich chu0t vao

File-> Design Assistant. Trong cUfa sO duy@t cUa Design Assistant kich chu0t
phdi va chon Pack and Go.

6.4. Cac cong cu 1ap rap

Khi tao hodc chinh stta mOt chi tiét trong 13p réap, thanh coéng cu 1ap rdp
duagc kich hoat.

TT | Ndt 1énh Cong cu ChUc niing
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CHUONG 8: TAO PUONG ONG VA CAC CHI TIET DUA VAO THU VIEN
CUA INVENTOR

Chi ti€t chudn @ trong méi truOng Inventor 2012 12 nhitng dang thu vién nhimg chi tiét
chudn tich hgp san trong phan mém va chiing ta c6 th€ dua ra va s dung theo nhing
tiéu chudn da c6 bao gdm céc chi ti€t co khi cic loai vat li€u thong dung thong dung

8.1. Moi trudng lam viéc va cac cong cu ho tro

Khi kh@i dOng chudng trinh thi chiing ta s€ c6 mdi truOng 1am vi€c cla phan mém
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Hinh 8.1: Mo6i tru®ng lam viéc cUa thu vién Inventor

8.2.Thu vién cic chi tiét chu@n

View Tools Help
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Pay 12 thu vién nhiing chi ti€t chudn ma inventor hd trg ngudi ding d€ dat hiéu qua
cao trong thi€t k€ bao gom:

8.2.1: Fasteners

Cung cap nhiing loai bu 16ng, dai Oc, Rivets.....
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thong sO cUa chi ti€t ching ta can
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8.2.2: Méi trudng lam viéc tao ciac dang dudng Ong
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Hinh 8.3: Hé thOng cic loai 6ng dan

8.2.3: Céc thong s duodn Ong khi thi€t ké

Chiing ta c6 th€ di€u chinh cdc dudng kinh Ong céc khp n0i gita nhitng chi ti€t Ong

ASME B16.4 Tee - Class 125
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thong qua bang thuOc tinh cla chi ti€t khi dUa vao mdi truGng 1am viéc

CHUONG 9. XAY DUNG BAN VE HAI CHIEU

Khi cong viéc 1ap rap da hoan thanh thi ta tao céc hianh chi€u thé hién két cdu,
ta c6 th€ tao cdc hinh chi€u truc do, hinh chi€u vudng géc 2D tU md hinh da 1ap

rap hodcy céc chi ti€t dOc 1ap.




9.1. GiGi thi€u chung

Autodesk Inventor lién k€t m6 hinh chi ti€t va cum 1ap v&i ban v&. Moi thay doi
cUa md hinh s& dugc cap nhat vao ban v&. Ngudc 1ai, ta c6 th€ thay d6i mo
hinh chi ti€t va cum lap bang cach s(ra kich thudc mo hinh ngay trong ban vé.
MO@i lién hé 2 chi€u nay ddm bdo cho ban v& ludn ludn phdn 4nh céc thong sO
thi€t k& m&i nhat cla md hinh.

9.1.1. Méi trudng ban ve hai chi€u

Chuyén sang mdi truOng ban vé& hai chi€u bang cich goi 1énh NEW tUf menu

File. Trong hQp thoai Open ta chon New \ Standard.idw\OK, khi d6 man hinh d6
hoa c6 dang nhu sau:

Autodesk Inventor Professional 2012  Drawingl

ate  Tools Manage View Environments  Get Started

e FETEEE

Draft | Break Break Out Slice Horizontal | Create | New Sheet
X Sketch
Create Madify Sketch| Sheets [
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Hinh 9.1. Man hinh d0 hoa v&i moi truOng ban vé hai chi€u

Autodesk Inventor duy tri mOi lién hé 2 chi€u gilta m6 hinh va ban v€& nén ta c6
th€ 1ap ban vé bat c( lic nao sau khi c6 mé hinh. Tuy nhién, nén tao ban vé sau
khi di c6 mo hinh hoan chinh d€ ta & mat cong sang sUa céc chi ti€t cla ban
v€, nhU thém hodc x6a bGt kich thudc, thay dGi vi tri cdc chd thich hay sO hi€u
chi tiét.



Poi khi viéc tao nhanh bdn vé 2D c6 161 hon mOt md hinh solid 3D. Autodesk

Inventor cho phép tao cdc dbi tugng tham sO 2D. Chiing c6 thé dugc ding dé
tao phdc thdo cho mo hinh 3D.

9.1.2. Thiét 1@p cac thong sd ban vé

Ta c6 th€ hi€u chinh khung bao va tén tiéu dé clla ban vé sao cho phit hgp vGi
tiéu chudn qui dinh. C4c thay d6i nay chi c¢6 tic dung d6i v&i ban vé hién
hanh. D& ban v& vira hié chinh tré thanh cdc ban v& mau ta lUu vao thu
muc Templates trong Autodesk Inventor .

DE hiéu chinh mOt bdn v& mau dang dugc m4 trén man hinh, ta chon Tools\

Document Settings. Khi d6 hOp thoai Document Seettings xudt hién.

F 5
oot vy s

Standard |Sketch | Drawing | Sheet |

Annotations
Active Standard

FEEVEETT L —)

Default Standard (AMSI-mm)
Default Standard (AMSI)

Default Standard (BSI)

Default Standard (DIN)

Default Standard (Fabrication-mm)
Default Standard (Fabrication)
Default Standard (GE)

Default Standard (GO
DEfﬁuItSEndard 150 [

Default Standard (JIS)

Hinh 9.2. HOp thoai Document Seettings

9.2. Cac ti€én ich

Field text Nhap thong tin, nhu s6 hiéu chi ti€t, mUc truy cap, vat
liéu trong hOp thoai Properties. N€u ta thém mOt thé field
text vao block khung tén (title block) thi Autodesk Inventor



s€ hién text hién tai.

Cursor Cues Con trd thay d6i hinh dang d€ bdo hi€u su tOn tai nhi€u
kha niing 1Ua chon theo bOi canh cu thé.

Drawing Dung céc tiéu chudn ban vé ANSI, BSI, DIN, GB, ISO va

Standard JIS. Ciing c6 th€ stra dGi cdc tiéu chudn d€ thich Ung vGi
tiéu chudn riéng cUa hang.

Bidirectional Cap nhat ban vé d€ phan dnh su thay d0i cla md hinh.

Associativit  Thay dGi mé hinh tU moi truOng v& bang cich sUa kich

y thudc mo hinh.

General Dung d€ tao kich thudc ban vé mot cich truc gidc.
Dimension

Tool

Design Gitdp xUr 1y sur cO mat lién k&t cUa kich thudc va chd gidi.
Doctor

9.3. Trinh tu thuc hién
Ta c6 thé tim céc thong tin htu dung hon, cc vi du ¢6 hoat hinh minh hQa va
huGng dan tUng budc trong trg gidp truc tuy€n, Tutorial, Visual Syllabus.

9.3.1. Kh@i tao ban vé maoi

File ban vé& m@i sé dugc khdi tao khi ta chon menu File -> New hodc kich phim
New trén thanh cong cU Standard, chOn Drawing template t& mOt trong cac thé
Default, English hodc Metric. Default Drawing 13 mOt trang gidy trOng c6 vién
va khung tén. Ta c6 thé s(ra d6i ching n€u can. Céc thé English hodc Metric
chifa cdc ban v& mau theo don vi do tuong Ung.

9.3.2. Ca biét ban vé

Autodesk Inventor cung cdp cic template (bdn mau chudn) d€ khdi tao ban vé
m&i. Ta c6 thé stra d6i khung vién va khung tén cho phit hgp yéu cau riéng cla
cO quan minh. Ta ciing c6 th& chinh stta dGi tiéu chudn bi€u dién ban vé&. Cic
chinh s(ra cd bi€t néu trén chi c6 gid tri d6i v&i bdn vé& hi€n dung, tr khi ta ghi
chung vao file template.



D€ goi mot tiéu chudn v&, chon menu Format -> Standards. Chon tiéu chudn
thich hgp trong danh sach cic tiéu chudn.

PE chinh stta mOt tiéu chudn v&, chon menu Formar -> Standards. Kich nit
More d€ hién thi menu céc tiy chon.

PE€ khai tao mdt tiéu chudn ban vé méi, chon menu Format -> Standards.
Kich vao dong nhac "Click to add new Standard" & cudi 6 chon "Select
Standard" € m@ hOp thoai New Standard va dinh nghia tiéu chuan mdi.

Pé tao khung vi€n, chon menu Format -> Define New Border. MOt 1udi toa dd
hi€n 1&n va thanh cdng cu Sketch dugc kich hoat. Sau khi v& khung vién, chon
menu Format -> Save Border. Khung vién m@i dugc b6 sung vao thu muc
Drawing Resources trong browser. M0Oi khG gidy can m6t khung vién.

PE tao khung tén, chon menu Format -> Define New Title Block. MOt 1u6i toa
d0 hién Ién va thanh cong cU Sketch dudc kich hoat. Sau khi vé khung tén, chon
menu Format -> Save Title Block. Khung tén m&i dugc b0 sung vio thu muc
Drawing Resources trong browser. MOi khG gidy can mOt khung vién.

P& stra khung tén, mG rOng Drawing Resources va thu muc Title Blocks trong
browser. Kich phim phdi chudt vao Title Blocks, chon Edit. Sau khi sUa, kich
phim phdi chuOt va chon Save Title Block trong menu vUa xudt hi€n. Céc ndi
dung chinh sUta s&€ dugc ghi vao template.

P& tao mOt ky hi€u, chon menu Format -> Define New Symbol. MOt clta s6
Sketch xudt hién. Dung cong cu vé d€ tao ky hi€u, trong dé cé th€ ch(ta cd cic
d6i tuong hinh hoc 1an cht. Chon menu Format -> Save Sketch Symbol. D&
hoan tat cong vi€c, nhap tén cla ky hi€u trong hOp thoai.

PE tao mot file template, ghi file ban vé& c6 chlta cdc quy dinh riéng vao thu
mUc Autodesk/Inventord/Templates. File template c6 phan mG rOng 1a .idw.
Autodesk Inventor s€ nhan biét cic file trong thU muc nay 1a template'.

9.3.3. Tao cac hinh chiéu

Autodesk Inventor cho phép tao va xU 1y nhi€u hinh chi€u. Drawing Manager c6
cdc cong cU hi€u dung, k€ cd khd ning kéo, thd d€ chuyén hinh chi€u gilra cic
trang ban ve.




pé tao mOt hinh chiu, kich phim Create View trén thanh cong cU Drawing
Management, dung chUc niang Explore Directories trong hQp thoai Create View
dé€ tim file mé hinh chi ti€t hodc cum lép can xudt ra ban vé&, chon loai hinh
chi€u trong danh sich View va xdc dinh ty 1€ (scale). PUa con trd d€n vi tri thich
hop trén gidy v€ d€ dat hinh chi€u dau tién. Mubn hién kich thudc md hinh trén
hinh chiéu thi danh dau vao muc Get Model Dimentions trong phan m& réng cla
hOp thoai Create View.

D€ tao mdt Design View, kich phim Create View trén thanh cong cU Drawing
Management, chon file 18p rép (.ipm). Chon mOt Design View trong danh séch.

PE tao mOt hinh chi€u, kich phim Projected View. Chon mOt hinh chi€u va di
chudt. Néu di chudt theo phuong nam ngang hay thang dUng thi sé tao dugc
mOt hinh chi€u vudng géc. N&u di theo mOt géc thi tao dugc mOt hinh chi€u
truc do. MOi khi chon dugc vi tri vUa ¥ thi nh@n phim trdi chudt d€ x4c nhén.
Sau khi dat dU hinh chi€u can thiét thi nhan phim phdi, chon Create trong menu.

D€ tao mOt hinh chi€u phu: Vi hinh chi€u phu dugc tao t& mOt hinh chiéu
chinh nén trudc hét phdi tao ra hinh chi€u chinh. Kich phim Auxiliary View trén
thanh cong cU Drawing Management. Trong hOp thoai Auxiliary View, nhap tén
(label), ty 1& cho hinh chi€u nhung chura nh@n OK. Chon mOt dudng thang trén
hinh chi€u chinh, di chult theo phuOng song song hodc vudng géc v&i dudng
thang d€ dinh vi hinh chi€u phu, sau d6 nhan phim trdi chudt d€ két thiic 1énh.

Pé tao mOt hinh cat, chon Section View, chon mOt hinh chi€u va vé& trén dé
mOt dudng cat. Khi vé& xong, nhan phim phai d€ hién menu va chon Continue.
Nhap tén (Label) va ty 1€ trong hOp thoai Section View. Di con tr0 theo phUOng
chi€u d€ chon vij trf va nh@n phim trdi chudt. Autodesk Inventor tu' dOng ghi
nhin cho duGng cat, gach mat cat va ghi nhin cho hinh cat.

pé tao mOt hinh chi€u riéng phan, chon Detail View, chon mOt hinh chi€u
1am hinh chi€u chinh. MOt hdp thoai xudt hién d€ nhdp nhin (Label), ty 1&
(Scale) va ki€u (Style) viung chi€u. Ki€u mac dinh 12 vong tron. N€u muOn dung
khi€u ch(r nhat thi kich phim phdi v chOn Rectangular Fence. Nh@n chuQt dé
chon vi tr tAm vong tron, xong di chudt d€ xac dinh kich thudc. Chon vi trf dat
hinh chi€u. Hinh chi€u v viing chon dugc tu dOng tao ra va gén nhan.

D€ tao mdt Draft View, chon Draft View. Nhap nhén va ty 1&, xong nhan OK.
Moi trudng v€& dugc kich hoat, cho phép vé thém cic dOi tugng. Sau khi hoan
tat, c6 th€ copy va dan 1én ban vé& hién thdi hodc 1én ban vé khic.



9.3.4. Quay hinh chi€u

Ta c6 th€ quay hinh chi€u theo canh hay theo géc. Khi quay hinh chi€u, quan hé
hinh hoc gilta cac dOi tugng trén d6 dugc duy tri. Ty theo tiéu chudn hién ding,
Autodesk Inventor c6 th€ b& sung thong tin d€ ghi chi rang hinh chi€u da dugc
quay khai vi tri bi binh thuOng cUa né.

pé quay hinh chi€u, chon hinh chi€u can quay, xong nhan phim phai va chon
Rotate View trong menu vUa hién ra. Chon phuong phdp quay theo canh hay theo
g6c, nhadp céc thong tin can thi€t. Nhdn OK d€ cdp nhat hinh chi€u?.

9.3.5. Thém tO giay vé

MOt file bdn vé€ (Drawing) c¢6 th€ ch(a nhiéu t0 gidy vé (Sheet)®. Ta c6 thé
thém mOt hay nhi€u t0 gidy vé vao file. Tai mOi thOi di€m chi c6 mot tO gidy
vé hoat dOng, nghia 12 c6 th€ di€u khi€n dugc. Cic tO gidy vé& khic khong hoat
dOng va bi bdi xdm. ThU mUc Drawing Resources ludn ludn hoat dOng.

D€ thém mot td gidy vé, kich phim New Sheet trén thanh cong cU Drawing

Management.

D€ tao mot to gidy vé véi dang dac biét, md rOng Drawing Resources ->
Sheet Formats trong Browser. Kich phai vao mOt trong nh(tng Sheet Format va
chon New Sheet. Dung Drawing Resources d€ chén khung vién va khung tén.

PE€ kich hoat mét td gidy vé, kich dip vao tén né trong Browser. T gidy vé
do6 dudc kich hoat, céc td khic bi mJ di.

PE€ chuy€n mét hinh chi€u gilra cic t& gidy vé, kich hoat td gidy v& ngubn
(chUa hinh chi€u can chuyén di). Chon tén hodc bi€u tugng hinh chi€u, kéo né
sang t0 dich. Con tr® phai hién trén tén hodc biéu tuong cla td dich mdi tha
hinh chi€u vao dugc.

D€ copy mOt hinh chi€u sang t& gidy vé khac, kich hoat td gidy vé& ngubn
(ch(a hinh chi€u can chuyén di). Kich phdi tén hodc bi€u tugng hinh chiéu,
chon Copy trong menu. Kich phdi tén hodc bi€u tugng cla tG dich, chon Past




trong menu. TG gidy dich s& tu kich hoat va ta s& thay hinh chi€u xudt hi€n trén
do.

9.3.6. SU dung kich thudc mo hinh

Ta c6 th€ cho hién kich thu&c mo hinh trong ban v&. Chi kich thudc nio song
song v0i mat phang chi€u mdi dugc hién 1én. Né&u ta cai dat Autodesk Inventor
v@i tuy chon, cho phép sra d0i mo hinh tU trong ban vé thi ta c6 thé slra mo
hinh bang c4ch s(ra kich thudc mé hinh trong ban vé. Ta c6 thé thay doi ki€u
kich thudc mo hinh nhu v6i kich thudc ban ve.

Pé hién kich thudc md hinh trong ban vé, kich phai mot hinh chi€u va chon
Get Model Dimensions trong menu vUa hién 1én. Céc kich thu&c mo hinh song
song vOi mat phang chi€u sé& hién 1én trong hinh chiéu.

PE€ x6a kich thudc mé hinh khoi hinh chi€u, kich phai 1én kich thudc can xd6a

rOi chOn Delete trong menu vUa hi€n 1én.

D€ chuyén kich thuéc mé hinh sang hinh chi€u khac, x6a kich thudc trong
hinh chi€u ngubn, xong kich phai 1én hinh chi€u dich va chon Get Model
Dimensions trong menu vUa hién 1én.

PE stra mOt kich thudc mé hinh, kich phai 1én kich thudc cén sla, chon Edir
Model Dimension trong menu vUa hi€n 1én. Nhap gia tri m&i vao hdp thoai Edit
Dimension, xong kich vao ddu check dé thuc hién.

9.3.7. Tao kich thudc trong ban vé

MuOn ghi kich thudc bdn vé phdi chuyén sang mdi truOng Drawing Annotation.
Moi thU tuc ghi kich thudc v€ co ban giGng nhU trong mdi trudng thi€t k€. Khi
ta chon mOt dOi tugng hay cic dOi tugng quan hé thi Autodesk Inventor s€ tao
kich thuGc nam ngang, thang dling, hodc nghiéng tity theo phuong di chuyén
con trd. Ch& d0 Snap gitp phan b0 céc kich thudc theo tiéu chudn. C6 th€ diéu
khi€n su hién thi kich thudc theo céc ki€u khac nhau.

PE tao kich thudc méi, chon cong cu General Diminsion. Chon d6i tuong va
di chudt d€ tao kich thudc. Khi chuyén con tro, tai moi vi tri phit hgp vGi
khodng céch (Offset) quy dinh thi duOng kich thudc va duOng giéng chuyén tUr
nét lién sang nét dUt, ggi ¥ ngUdi diing chon vi trf dat dudng kich thudc.

PE€ giéng mot kich thudc mai theo kich thudc cé trude, gilr phim chudt, di
con trd qua kich thudc c6 trudc thi ddu Snap hi€n 1én khi hai kich thudc da dugc
giéng vGi nhau.



9.3.8. Thay d@i kich thudc

Autodesk Inventor cho phép thay d0i ki€u dung sai, gid tri danh dinh, dung sai va
13p ghép. Khi chon ki€u dung sai, ta c6 th€ xem truGe kich thudc vGi ki€u ghi
dung sai m&i.

Pé thay d6i kich thudc, kich dip 1én kich thudc cén slta d& md hdp thoai
Dimension Tolerance. Nhdp gia tri danh dinh m&i va xéc dinh cap chinh x4c*.

PE thay doi ki€u miii tén, chon kich thudc, di con trd 1én mot trong cic miii
tén, kich dip d€ ma hOp thoai Change Arrowhead va chon ki€u miii tén trong
danh sach.

9.3.9. Ghi chii trong ban vé

Autodesk Inventor cung cdp dU céc loai ky hi€u ghi trén bdn vé& phi hgp vdi tiéu
chudn hién diing. Ngoai ra, khi can van c6 thé tao cic ky hi€u theo muc dich
riéng.

PE€ hién thanh cong cu Drawing Annotation, chon menu View -> Toolbar ->

Drawing Annotation hodc m& rOng Panel Drawing Management va chOn
Drawing Annotation.

PE tao mOt chii thich, chon phim Text hodc Leader Text. Chon vi tri dat chi thich
trong viing v€ va nhap n0i dung cla né. Cong cu text cUa Autodesk Inventor dung
b0 xUrly ky tu' don gidn nén ta c6 th€ dinh dang text, nhu font, bold, cic ky tu dac
biét. Leader text dugc gan 1én d6i tugng hinh hoc va sé di chuyén theo hinh chiéu.

PE tao mOt ky hi€u, chon ky hiéu can thiét trong menu. Chon d6i tugng hinh
hoc can gan ky hiéu, kich chudt d€ tao leader. Kich phai va chon Continue dé
hi€én hOp thoai va di€n cic thong sO can thi€t cho ky hiéu.

PE tao dau tadm, chon phim Center Mark trén thanh cong cU Drawing
Annotation. Chon cung tron hay vong tron, dau tam dugc tu ddng tao ra.

PE€ tao dudng tim hay dudng doi xUng, kich miii tén bén canh phim Center
Mark, chon Center Line. Autodesk Inventor cung cap 3 ki€u ghi duGng tAm: theo
phan gidc (Center Line Bisector), theo chubi vong tron (Centered Pattern) va theo
2 diém (Center Line). Chon ki€u ghi thich hgp rdi chon d6i tuong d€ ghi. POi
vGi ki€u Centered Pattern, sau khi chon ki€u ghi phai chon tim chung cUa




chu0i, sau d6 chon mOi vong tron trong ddy mdt l8n, nhdn phai chudt, chon
Create. D€n day, vong tron tim chUa kin. Phai két thic 1énh, sau d6 kéo di€m
cui vong tron dén di€m dau d€ déng kin vong tron.

9.3.10. Tao danh muc chi tiét

Trong Autodesk Inventor, ta c¢6 th€ tao danh muc chi tiét trong cum 13p. Trong
d(rli€u c6 chlra tinh chat chU yé€u cUa céc chi ti€t, nhu sO hiéu, tén, vat 1iéu, sO
lugng,... Ta c6 th€ xé4c dinh thong sO nio can dua vao danh muc.

PE€ tao danh muc, nhan phim Parts List, sau d6 chon mOt hinh chiu dé€ chon
cum 1ap. Trong hOp thoai Parts List - Item Numburing, c6 th€ cho hién toan bd
chi ti€t (All) hay mOt sO (Items) trong danh muc. Khi chon Items, ta phdi chon
tUng chi ti€t trong hinh chi€u. S6 hiéu cic chi ti€t dugc chon s€ hién 1én khung
trong hOp thoai. Xong nhan OK dé€ két thiic va x4c dinh vi trf ddt badn danh muc.

PE€ stra danh muc, kich dip vao d6 (hodc kich phai rdi chon Edit Parts List
trong menu) d€ mG hOp thoai Edit Parts List. C6 th€ thém bGt cac cOt (Column
Chooser), sap x€p (Sort), xuat dt li€u (Export) ra cac form khac nhau, nhu Exel,
Access, dBASE.

PE danh s chi tiét, kich vao phim Balloon (d€ danh s tUng chi tiét) hodc
Balloon All (d€ tu dOng danh sO toan bO). Khi danh sO tUng chi ti€t, trudc hét
chon di€m dau (12 mOt di€m trén chi ti€t), rdi di€m cudi d€ dat qua béng.

9.3.11. Vé thém vao ban vé

Ta c6 th€ dung chlc ning Sketch Overlay d€ vé thém dbi tugng hinh hoc, text
vio ban vé& ma khong giy dnh hudng dén cic hinh chi€u. MuOn vay, nhan phim
Sketch Overlay. LUGi Sketch xudt hién va thanh cong cU Sketch dugc kich hoat,
cho phép v€ nhu binh thuGng.

9.3.12. In ban vé

Drawing Manager cUa Autodesk Inventor s& dung hQp thoai di€u khi€én mdy in
va mdy v€ tuong tU cac chuong trinh Ung dung khac clla Windows. Ta c6 thé
chon mdy in, ty 1&, s6 ban in, hodc chon tG d€ in.

Mu®n in, chon menu File -> Print (hodc nhan CTRL + P). Xdc dinh vung in, ty
1€, sO ban in,... C6 th€ chon céc tO (Sheet) d€ khong in. Kich phai vao Sheet
trong Browser, chOn Edit Sheet trong menu -> chOn Exclude Sheet from Printing.



9.4. BO cong cu vé
B0 cong cU vé& gbm céc thanh cong cU Drawing Management (Quan 1y ban vé),
Drawing Annotation (Chu gidi) va Sketch (v&).

9.4.1. Thanh cong cu Drawing Management
Thanh nay ch(ra cdc cong cU tao céc hinh chi€u va thém t0 gidy vé mdi.

Drawing Management

Phim Tén Cong dung Ghi chu
Base View Lién k€t mOt md hinh chi tiét
v&i ban vé va tao hinh chi€u
dau tién

Projected View | Tao mOt hinh chi€u vudng

goc
Auxiliary View | Tao hinh chi€u phu Chon mOt canh
lam phuOng
chi€u
Section View | Tao hinh cat V& vét cat

Detail View Tao hinh chiéu riéng phan

New Sheet Thém t0 gidy vé

Draft View Tao Draft View

9.4.2. Thanh cong cU Drawing Annotation
Thanh nay ch(ra cdc cong cu d€ di€n kich thudc, ky hiéu, sO hi€u chi tiét va
danh muc chi tiét.

Drawing Annotation

Phim Tén Cong dung Ghi chu




General Ghi kich thudc gilra 2 di€ém, | Kich dip lén
Dimension dudng thang hodc dudng kich thudc dé
cong chon ki€u ghi
dung sai va cap
chinh xac
Ordinate Ghi kich thudc theo toa dO
Dimension
Hole/Thread | Ghi chii 10, ren v&i duGng Chi c6 gid tri
Notes dan vGi 16 dudc tao
b&i cong cu
Hole trong Parts
Center Mark Tao dau tim
Tao dudng tAm
Surface Ghi ky hi€u d6 nhdm bé mat
Texture
Symbol
Weld Symbol | Ghi ky hi€u mOi han
Feature Ghi ky hi€u dung sai hinh

Control Frame

hOc

Feature Ghi ky hiéu xac dinh d0i Tiéu chuan
Identifier tuong ANSI khong ¢6
Symbol
Datum Ghi ky hiéu d6i tugng c0O s&
Identifier
Symbol
Datum Targets | Chi d0i tugng cO s& bang
dudng dan
Chi d0i tuong cO sd bang
dudng thang

Chi d0i tuong cO sd bang




duOng vung ch{r nhat

Chi d0i tuong cO sO bang
hinh tron
Chi d0i tuong cO sO bang
mOt diém
Text Tao khoi chit
Leader Text Tao ch{f vGi dudng dan
Balloon Ghi s0 hiéu chi tiét Autodesk
Inventor tU xac
dinh sO hiéu chi
ti€t
Parts List Tao bang danh muc chi ti€t

9.4.3. Thanh cong cU Sketch

Sketch
Phim Tén Cong dung Ghi chu
Text Nhap text Dinh dang text
Line Tao doan thang Chon Linetype
tU menu style
Spline Tao Spline
Circle Tao vong tron v3i thm va Chon Linetype
ban kinh tU menu style
Tao vong tron ti€p xic véi 3
dudng thang va cung tron
Tao ellipse
Arc Tao cung tron qua 3 di€ém




Tao cung tron v&i tAm va 2
di€m dau

Chon Linetype
tU menu style

Tao cung tron ti€p xic voi
duong thang va dudng cong
42 dau

Rectangle Tao hinh ch{f nhat v&i cdc | Chon Linetype
di€m trén dudng chéo tU menu style
Tao chif nhat vdi 3 diém
trén cdc dudng vudng goc
Fillet Vé géc vGi ban kinh va 2 Nhap ban kinh
dudng thang hodc dudng trong hQp thoai
cong
Chamfer Tao mép vat hodc canh gay
Mirror Tao hinh d6i xUng cdc dd6i | LAy dbi xUng
tuong doi tugng
sketch qua
duOng tam
Offset Tao dudng thang hodc
duOng cong song song theo
khodng cach xac dinh
General Ghi kich thudc cho doi
Dimension tuong sketch
Auto Tu dOng ghi kich thudc cdc
Dimension doi tugng
Extend Kéo dai cdc dudng tGi mOt
duOng xéc dinh
Trim Xén dudng thang hodc Gi( phim
duOng cong SHIFT bat tam
thOi chUc ning
trim; Nhan
phim phai,

chon TRIM dé




g0i chUc ning
trim

Move

Chuyén cho cic dOi tugng

Rotate

Quay d0i tuong

Add Constraint

Bubc 2 dudng vudng goc
v@i nhau

BuOc mOt dudng thang ti€p
xtic v&i mOt duOng cong

Bubc 2 dudng tron dOng tAm
nhau

BuOc mOt dudng thang nam
ngang; déng cac di€m

BuOc 2 doan thang hodc 2
béan kinh bang nhau

BuOc 2 dudng thang song
song v3i nhau

BuOc cic di€m, duOng triing
nhau

BuOc 2 dudng thang tring
nhau

BuOc dudng thang dung
dUng; déng cac di€m

Bulc di€m, dudng, dudng
cong cO dinh so v&i hé toa
do sketch

Insert
AutoCAD File
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