Chuong 3

SKETCH

Sketch (phdc phao) 1a budc ddu tién dé tao dung chi ti€t. Chuong nay sé trinh

bay téng quan vé moi trudng Sketch, cong cu Sketch va trinh tu tao Sketch. Nhitng

thong tin tham khao nhiéu hon, cdc thi du trinh dién, va chi din timg budc cu thé
xem thém trong phan trg gidp truc tuyén (OnlineHelp) va Tutorial.

3.1. GIOI THIEU CHUNG

3.1.1. Cong dung cua Sketch

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

Khi muon tao hoac chinh stra Sketch, phai vao moi truong Sketch. Moi truong
nay bao gom Sketch va cdc cong cu dé€ tao va chinh stta no.

Sketch 1a bién dang ctia Feature' va cdc d6i twong hinh hoc khac (vi du dudng
dan hoidc dudng tam quay) cin thiét dé tao Feature. Ta tao mo hinh 3D tir Sketch
bang cach kéo mot bién dang theo mot duong dan hoac quay mot bién dang quanh
duong tam nao do (Hinh 3.1).

Hinh 3.1: Tao chi tiét 3D béang céch
quay Sketch quanh mot duong tam.

Mo hinh 3D ctia chi tiét duoc tao trén co s& thong tin trong Sketch va cac cong
cu tao Feature. Giita Sketch va Feature dugc tao thanh luén luon cé moi lién két.
Mbi khi stra d6i Sketch thi Feature duoc tu dong cap nhat. Piéu nay lam don gidn
qua trinh thiét k€ va chinh stra chi tiét.

! Feature 12 mot bo phan cla chi tiét, ¢6 thé sira déi duoc khi can thiét. Chi tiét vé Feature, xem chuong



3.1.2. Khoi dong moi truong Sketch

Mobi khi m& mot file chi ti€t méi, moi truong Sketch duoc tu dong kich hoat.
Nt 2D Sketch duogc chon va thanh cong cu 2D Sketch hién san. Khi mot file chi tiét
da md, c6 thé kich hoat Sketch trong Browser (ctra s6 duyét) dé kich hoat cac cong
cu trong moi trudng Sketch. Sau khi tao mo hinh tir Sketch ta c6 thé tr& lai moi
trudng Sketch dé chinh sira hoic bo sung thém Sketch mdi cho Feature.

Sau khi Sketch dugc tao ra, biéu tugng Sketch xuat hién trong Browser. Khi tao
Feature tr Sketch, biéu tugng Feature xuét hién trong Browser, bén trén biéu tuong
Sketch tuong tng. Khi trd vao biéu tuong Sketch trong Browser, Sketch tuong ting
trong ctra s6 d6 hoa s& d6i mau. Dé chinh sira Sketch, kich dip vao bi€u tugng clia

no6 trong Browser.

3.2. CAC TIEN ICH TAO SKETCH

Dynamic inference

Autodesk Inventor tim ki€m, hién thi va tu dong gan nhiing
rang buoc khi tao Sketch.

Shared Sketch

Ta c6 thé sit dung mot Sketch dé tao nhiéu Feature hoic
nhiéu bién dang (Profile) trong mot mo hinh chi tiét.

Constrained Drag

Ta c6 thé gén céc rang budc, thay déi kich thuée cta Sketch
va tao cdc rang budc mdi bing cich kéo cdc d6i tuong hinh
hoc.

General
Dimension

Ta c6 thé tao cdc kich thu6c mot cach nhanh chéng va truc
quan bang niit trong thanh cong cu.

Auto Dimension

Ta c6 thé dong thoi ghi nhiéu kich thuée, tao cdc rang budc
cho céac Sketch trong cling mot budc véi s6 thao tac it nhat.

Hatching Ta c6 thé gach mat cit cho cdc vang trong béan vé.
Direct Edge | Ta c6 thé chi€u c4c canh cia chi tiét 1én mat phang Sketch
Referencing. dé tao ra Sketch mdi.

3.3. TRINH TU THUC HIEN

Phan nay giGi thiéu tong quan vé cach tao cdc Sketch. Trong trg gitp truc

tuyén (onLine) Help va Tutorials sé cung cdp ddy du thong tin, thi du trinh dién va

céc budc cu thé.

3.3.1. Phac thao bién dang

Mobi mot chi tiét déu dugc khdi tao tir mot Sketch. Moi trudng Sketch duoc

thiét 1ap dé c6 thé vé, chinh sira va hoan thién céc Sketch mot cach dé dang.




Dé tao Sketch cho chi tiét méi ta can thuc hién cic budc sau:

1. M file chi ti€t méi (Part).

2. Chon cong cu (Iénh v€) trén thanh cong cu Sketch.

3. Kich vao ctra s6 d6 hoa dé phac thao bién dang. Chu y ring cic biéu tugng
(nhu cin vuong géc hay cin thang ding) sé& xuat hién dé goi ¥ c4c rang budc c6 thé
duoc gan.

4. béng kin d6i tugng hinh hoc bang céch chon di€ém dau. Khi di chuyén chuot
dén gin diém c6 thé truy bét (Snap) thi con trd twong tng s& d6i mau.

5. Nhéin phim ESC hoic kich SELECT dé két thiic Iénh.

3.3.2. Thay déi kiéu doi tuong hinh hoc

C6 3 kiéu (Style) doi twong hinh hoc Sketch: Normal, Construction va
CenterLine. Normal la kiéu mic dinh. N6 dugc dung dé tao cdc Feature. Kiéu
Construction dugc ding dé tao cic d6i tuong hinh hoc bé trg cho phéc thao bién
dang nhung khong dugc dung dé tao Feature hodc dudng din, Sweep va Loft. Kiéu
CenterLine chi c6 thé 4p dung cho c4c dudng (line). Vi du lénh Revolve nhan dudng
Centerline nhu mot truc quay.

Dé thay d6i ki€u doi twong hinh hoc, ta kich chudt vao miii tén bén canh hop
danh sach Style va chon Normal hoac Construction. P6i tuong hinh hoc méi tao ra
s& mang kiéu nay. Doi v6i nhitng d6i tuong hinh hoc ¢6 sdn trudc hét phai chon d6i
twong, sau d6 méi chon kiéu. Néu ta chon mot doan thang thi kiéu CenterLine sé&
hién ra trong danh sich Style.

3.3.3. Nhap chinh xac cac gia tri

Ta c6 thé nhap gi4 tri chinh xac (Precise Input) cho cic d6i tugng hinh hoc khi
tao Sketch. Diéu d6 c6 thé duoc thuc hién vdi céc cong cu Sketch can nhap toa do
diém. Clra s6 nhap toa do c6 hai trudng X va Y. Ta c6 thé nhap ca hai gid tri d€ dinh
nghia mot diém hodc chi nhap mot gid tri X hodac Y dé han ché vi tri clia diém trén
duong thing diing hodc nim ngang.

Dé st dung Precise Input, chon VIEW ->Toolbar->Precise Input.

3.3.4. Chinh sira cac Sketch

Khi mot Sketch di dugc tao ra, ta ¢6 thé thuc hién nhanh cdc hiéu chinh dé
hoan thién né trudce khi tao Feature. Néu doi tuong hinh hoc cua Sketch chua bi rang
budc hoan toan, ta c6 thé chinh stra né bang cach kéo ré. Ta c6 thé dinh dang cdc
canh ciia mo hinh ciing nhu cic duong cua Sketch.



D¢ stra lai céc doi twong hinh hoc bing cach kéo, ta chon d6i tugng hinh hoc
va kéo sang vi tri méi. Cac doi tugng hinh hoc khac c6 lién két véi doi tugng nay sé
tu dong di chuyén theo.

Dé stra nhiéu d6i twong bang cach kéo, gitt phim CTRL trong khi chon cdc doi
twong cén stra doi. Kéo doi tuong duoc chon sau cling thi cdc doi tuong khac ciing di
chuyén cung vdi né.
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Hinh 3.2: Chinh stra Sketch bang cdch kéo

3.3.5. Thém b6t cac rang budc

Ta c6 thé dinh dang Sketch bang cach thém vao d6 nhitng rang budc hinh hoc.
Nhitng rang buoc s& han ché kha niang bién déi ctia d6i twong va xdc dinh hinh dang
ctia Sketch. Vi du khi dudng thang bi rang budc nim ngang, khi ta kéo diém cudi
clia n6 thi hodc chiéu dai ctia né thay ddi hoac né sé& dich chuyén thang diing nhung
goc nghiéng clia né sé khong thay dai.

Mic du ta ¢6 thé sir dung nhitng Sketch khong bi rang budc ddy da, nhung
nhiing Sketch duoc rang budc diy da khi cap nhat sé cho hinh dang mong mudn.
Maic du cong cu tu dong ghi kich thudc han ché dung cho Sketch nhung van c6 thé
stt dung né dé gén rang budc. Nhung qué trinh s& két thic khi Sketch bi rang budc
hoan toan.



Dé thém mot rang budc, ta kich chuot vao cong cu Constraint trén thanh cong
cu Sketch, sau d6 chon déi twong hinh hoc can thém rang buoc. Ta ciing c6 thé tao
ra nhitng rang buoc bang cdch kéo doi tugng hinh hoc cho dén khi tai vi tri con tro
xudt hién ky hiéu cua rang buoc mong muodn. Autodesk Inventor s& tu dong nhan
biét rang budc d6 la rang budc gi khi ta kéo ré doi tuong hinh hoc vao vi tri tuong
ung (hinh 3.3).
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Hinh 3.3. Ty nhan biét rang budc

Dé xem hodc xod bd rang budc, ta kich Show->Delete Constraints trén thanh
cong cu Sketch va di con trd 1én Sketch. Cac rang budc s& hién thi trong hop rang
budc. Dung con tré vao mot ky hiéu rang budc thi doi tugng hinh hoc tuong tng sé
doéi mau. Mu6n xod mot rang budc, kich phai chuot vao biéu tuong tuong tng va
chon Delete hodc di con trd vao biéu tugng rang buoc va 4n phim DELETE.

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

Dé xem tit ca rang budc cing mot lic, ta kich chuot phai va chon Show All
Constraints trén menu ngit canh. Chon Hide All Constraints ciing trén menu nay dé
dong toan bo cic hop rang budc hoac chon nut Close trén hop rang budc.

3.3.6. Gan kich thuoc

Kich thuée xac dinh do 16n ctia Sketch. Sau khi mot doi tuong dugc gan kich
thuéc, ta khong thé thay déi do 16n ciia né bang cong cu kéo. Autodesk Inventor
khong cho phép gan trung kich thuéc cho mot déi tuong.

Ta c6 thé gén gid tri s6 cu thé cho mot kich thu6e. Nhitng kich thudc nhu vay
duoc goi 1a kich thu6c tham s6. Khi sira déi kich thudc tham s6, ta ¢6 thé nhap biéu
thitc gom mot hoac nhicu tham so.



Ta c6 thé gan kich thuéc suy dién (Driven Dimension). Kich thuéc suy dién
hién thi do 16n ctia doi twong hinh hoc nhung ta khong thé thay doi truc tiép gia tri
cua né. Kich thudc suy dién duoc st dung dé hién thi céc kich thuéc dan dén rang
buoc thira va diéu khién tinh thich nghi ctia Sketch. Xem thém chuong 6 “Lap rdp”
d€ biét thém chi tiét vé thich nghi.

Dé gan kich thudc, ta kich vao General Dimension trén thanh cong cu Sketch.
Chon doi tuong can ghi kich thudc va di chuyén con trd t6i vi tri dat kich thudc.
Kich chuot 1an nita dé dat vi tri ghi kich thudc. Ta c6 thé kich chon 2 diém va di
chuyén con tré dé tao kich thuéc ngang, diing hoiac nghiéng. Chon 2 doan thang dé
ghi kich thudce goc.

Dé chuyén mot kich thudc thanh kich thuéc suy dién, ta kich vao cong cu
General Dimension hoac chon kich thudc c6 san. Sau d6 kich vao hop danh sach
Style va chon Driven. Gid tri clia kich thu6c nay s& hién thi trong ngoac don.

Dé tu dong gdn kich thudc rang budc thira, ta chon Tool->Application Options.
Sau do6 chon thé Sketch, danh dau Apply Driven Dimension. Néu danh dau vao hop
Warn of Overconstrained Condition thi mot hop thoai sé xuat hién, hoi c6 muon cap
nhat cac kich thudc thira nhu 1a cac kich thude Driven hay khong hoac huy bo 1énh.

Dé cai dat ché€ do cho phép nhap gia tri khi ghi kich thudc, kich Tools ->
Application Options. Ti€p theo chon thé Sketch va ddnh dau vao Edit Dimension
When Created. Khi gan kich thudc ta nhap gia tri cua né vao hop Edit Dimension.
Nhan phim CTRL trong khi gén kich thudc s€ bo qua cai dat nay.

+ Tham s6 kich thudc

E dit Dimengion ; di

| 160535115 mm ]

DPon vi do kich thuée
Gia tri kich thude
Hinh 3.4: Thay déi kich thudc

Dé thay d6i kich thudc, kich vao kich thuéc néu cong cu General Dimension

dang hoat dong hoac kich ddp vao kich thudc can thay d6i trong ché do Select. Ta
nhap gié tri méi hodc nhap biéu thic toan hoc trong hop thoai Edit Dimension.



3.4. CAC CONG CU VA BIEU TUONG CUA SKETCH
Bo cong cu Sketch bao gébm cdc cong cu Sketch va cdc biéu tuong rang budc.
3.4.1. Cac cong cu Sketch

Mot s cong cu Sketch ¢4 nhiéu lua chon. Néu ¢6 miii tén xuat hién bén canh
cong cu Sketch thi ta kich chudt vao mii tén dé¢ md menu lua chon.

Cong cu Sketch
Nt Lénh vé& Cai dat/ Tuy chon Chi dan dac biét
% Hiéu chinh cic toa do cuta | Quay ludi (grid)
Sketch
: V& doan thing Chon Normal hoac
Line '
S Construction trong menu
Style.
Sy - Spline V& duong Spline
b - V& duong tron biét tam va ban | Chon Normal hoac
kinh. Construction trong menu
ﬁ' * | Circle V& dudng tron tiép xiic véi 3 | Style.
dei tugng.
& - Ve Ellipse
.} V& cung tron: Chon Normal hoac
y - i qua 3 diém Construction trong menu
N . _ Biét tam va 2 diém cuoi Style.
Arc
- Tiép xdc vé6i doan thing
- hoic dudng cong tai diém
cudi ctia doan thang.
1~ Ve hinh chit nhat :
Rectangle | - qua 2 géc doi dién.
L - qua 3 dinh
T - | Billet Veé tron géc ctia Sketch H/(f)p thoai nhidc nhap bén
kinh.
~ + | Chamfer Vit g6éc cua Sketch D}nh ng'hla kiéu vét trong
hop thoai.




Cong cu Sketch

Nut Lénh vé Cai dat/ Tuy chon Chi dan dac biét
, Tao tam 16 hodac mot diém | Chon tam 16 (mic dinh)
_ﬁ} Point, Hole S, .
Sketch. hodc diém Sketch tir menu
Center
I Style.
boi xing doi tuong va gan
@:‘ Mirror

cac rang budc doi xung.

Tao dudong thiang hodac cong
Offset song song va cach mot
khoang cho trudc.

Gan kich thuée cho Sketch

‘:ﬁ} General

Dimension

Gan kich thuée tu dong dong | Tru6c hét phai gan kich

|'-‘5j.::'| Auto thoi rang budc hoan toan moét | khong muon ghi tu dong.
Dimension Sketch.

Kéo dai doan thang hoic | Nhan phim SHIFT dé tam
dudng cong t6i giao v6i doan | thdi chuyén sang ché do
.v"}\ Extend thang, cong hoac diém gan | TRIM (cét). Kich hoat ché
— nhat. do TRIM tr menu ngit
canh.

Cat bo mot phan doi tuong. Nhan phim SHIFT dé tam
thoi chuyén sang ché& do
?}E Trim EXTEND. Kich hoat ché
_ do EXTEND tu menu ngit
canh.

Di chuyén hoic copy céac doi
Move tuong dugc nhap tu AutoCAD
hoac cac doi tugng Sketch.

Quay hoac Copy cac doi

hoac do6i tuong Sketch.

CJ Rotate tuong duoc nhap tu AutoCAD
v Add Tao rang budc vuong goc

Constraint




Cong cu Sketch

Nt

Lénh vé

Cai dat/ Tuy chon

Chi dan dac biét

.

N -

11

Tao rang budc song song

Tao rang budc ti€p xic cua
doan thang (cong) vé6i dudng
cong.

Tao rang budc trung khép
gita cdc doan thing, cong
hoic cic diém.

Tao rang budc dong tam gitta
2 duong cong.

Tao rang budc thing hang
giita hai doan thing hoac 2
truc.

Tao rang budc nam ngang clia
cic doan thang, can cic diém
theo phuong ngang.

Tao rang buoc thiang ding,
cin cdc diém theo phuong
thang ding

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

Tao rang budc c6 dinh cho
cic diém, doan thang hoac
duong cong trong hé toa do
ctia Sketch.

Show
Constraints

Hién thi céc rang buoc da
gan.

Pua con tré dén rang buoc,
an phim DELETE dé xo4.

Project
Geometry

Chiéu doi tuong hinh hoc 1én
Sketch khac.

Project Cut
Edges

Chiéu tat ca cac canh cua chi
ti€t da chon lén mat phang
Sketch. Cac canh nay phai




Cong cu Sketch

Nut Lénh vé Cai dat/ Tuy chon Chi dan dac biét

giao v6i mat phang Sketch.

Project Flat | Chi€u mang doi tugng phang
Pattern léen mat phang Sketch

Insert

AutoCAD

file

3.4.2. Cac biéu tuong rang buéc

Biéu Rang budc Nhiing chi din dic biét
tuong
- Horizontal
- | Vertical
-2 Parallel
//
- Perpendicular
L
T Coincident Con tro truy bét di€ém s€ déi mau khi
rang budc nay kich hoat
s Aligned Puong nét dit hién thi dudong nim
ngang hoic thang ding.
- Tangent
MEO
Ta c6 thé thuc hién nhanh cac Iénh cua Autodesk Inventor bang cidc meo dudi
day:
Phac thao nhanh

+ C6 gang tao Sketch don gian:



Vi du dé vé tron canh clia chi ti€t, khong nén vé tron géc cuia Sketch ma thuc
hién diéu do sau khi chuyén Sketch sang mo hinh 3D (tic 1a ta khong fillet sketch
ma ta fillet Feature).

+ C6 gang tao Sketch gan giong véi bién dang mong mudn.

St dung 1u6i dé vé.

+ Hoan thién vé€ hinh dang truéc khi gén kich thudGc

Kéo cdc diém mit dé chiac chian cac rang buodc can thiét da duge gan. Chinh
stra d6i twong hinh hoc sao cho n6 ¢6 hinh dang va ty 1€ thich hop.

+ St dung cac Style

Autodesk Inventor tim céc doi tugng hinh hoc c6 ki€éu Normal khi né nhan
mot bién dang hoiac dudng din dé tao mot Feature. Trong céc Sketch phiic tap qué

trinh Iva chon bién dang s& nhanh hon va chinh xdc hon néu ta chuyén toan bo cac
doi tuong tham chiéu thanh Construction.

- Céc phim tat khi tao Sketch:

+ Bt diu doan thang bang c4ch kéo mot cung tron hoiac mot dudng tron.

Kéo huéng kinh dé tao dudng vuong géc, kéo ti€p tuyén dé tao dudng ti€p
tuyén.

+ Bit ddu doan thang bang cich kéo mot diém bén trong dudng thang khic
(khong phai 1a cdc diém mit). Puong thang méi s& dugc rang budc vuong géc véi
dudng thang c6 sin.

+ Tao mot cung tron bing céch kéo diém cudi clia doan thang.

Dua con trd vé diém cudi clia doan thang dé thay déi huéng clia cung tron.

+ Bat dau mot dudng Spline tiép xidc véi mot doan thang bang cdch kéo doan
thang. Chon diém cudi clia doan thang, sau d6 kéo n6 theo phuong tiép tuyén dé két
thiic Spline ti€p xidc v6i doan thang.

+ Tao cdc rang budc trung nhau.

Khi ta bat diu mot dudng thang, mot cung tron hodc mot dudng tron méi tix
mot dudng thang ¢ sdn, Autodesk Inventor c6 thé suy ra cdc rang buoc tring khép
v6i diém giita, diém cudi hoic diém bén trong clia doan thang.

+ B6 sung cic diém giita (Midpoint) téi doan thang.

Kich vao cong cu Point va chon kiéu Sketch. Chi thi bat dinh déi mau khi ta
kich vao diém giita cia doan thing. Ta ciing c6 thé kéo mot diém c6 sin t6i diém
gifta clia doan théng.

- C4c phim tat d€ chinh stra cdc d6i tugng hinh hoc:

+ Dung phim SHIFT dé kéo.



T4t ca céc tién ich kéo, trir Spline ti€p tuyén dugc kich hoat bang céch nhan va
gitt phim SHIFT trong khi di chuyén con tro.

+ Kéo nhiéu dudng thing, cung tron hoic cic diém cling mot lic.

Chon cic doi tugng hinh hoc trong khi gitt phim CTRL sau dé kéo doi tuong
chon cudi cung.

+ Chuyén doéi gitta cong cu Trim va cong cu Extend:

Nhan phim SHIFT hodc chon cong cu khdc tir menu ngit canh dé chuyén déi
cong cu Trim va Extend.

- Cac k¥ thuat xtr Iy rang budc nang cao.

+ Tat céc rang buoc tu dong.
Nhan va giit phim CTRL trong khi phac thao.
+ Chon duong cong cho rang budc.

Dich chuyén con tro trén doi twong hinh hoc ta cin rang buoc trong khi phic
thao.

+ Dinh nghia céc kich thuéc bing cac biéu thiic:

Kich dup kich thuéc dé€ md hop thoai Edit Dimension. Kich vao déi tugng hinh
hoc cén tham chiéu va kich thuGc clia n6 s& hién trén hop thoai. Ta c6 thé dinh nghia
kich thudc bang bi€u thiic toan hoc ( vi du D1*2).

+ Ghi d¢ don vi do cua mot kich thude don 1é.

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



Chuong 3
3D Sketch

Chuong nay gidi thiéu vé moi truong vé 3D Sketch, cdc cong cu va thi tu thuc
hién khi v& Sketch 3D cho cdc chi tié€t dang duong dan. Xem nhiing thong tin tham
khao day da hon, céc vi du trinh dién, cdc chi dan timg budc trong tro gidp truc
tuyén (online Help) hoac Tutorial.

3.1. GIOI THIEU CHUNG

Cic chi tiét dang dudong dan duoc st dung dé tao cdc dudng ong, cdp, va cdc
loai day chay qua céc chi tiét trong cum lap rdp. Moi truong 3D Sketch trong
Autodesk Inventor tao ra céc chi tiét day trong cum lip rdp duoc thuc hién don gian



va dé dang. Ta c6 thé 1am viéc v6i mot 1ap réap dé tao ra dudng dan (path) cho cdc
Feature dang 3D Sweep hodc 3D Loft va dé dang tham chi€u dén d6i tuong 1ap rdp
dd c6 dé dinh vi cho né.

- Tai sao lai sit dung moi truong Sketch 3D

Ta c6 thé tiét kieém thoi gian, ting hiéu qua lam viéc khi ta 1am viéc trong mot
lap rap d€ tao cdc dudng din 3D mo ta cac chi tiét dang khung day, cdc dudong ong,
cac duong cap va dinh vi ching bang cach st dung cac di€ém 1am viéc(Work Point)
thich nghi tir cdc thanh phan 1dp rdp c6 san. Ta ciing ¢ thé dinh nghia mot dudng
dan 3D cho cac Feature dang 6ng bén trong mot chi tiét don 1€.

- Ta c6 thé tim cac cong cu tao 3D Sketch ¢ dau.

Khi tao 3D Sketch mot bi€u tugng Sketch s& duoc hién thi trong cira s6 duyét.

Sau khi tao duoc chi tiét tir 3D Sketch, mot biéu tugng chi ti€t s& dugc xuat
hién va phia dudi 1a biéu twong ctia 3D Sketch.

3.2. CAC TIEN ICH

Duéi day 1a mot s6 tién ich quan trong c6 san trong moi truong 3D Sketch.

3D Sketch:

C6 thé phac thao mot dudng 3D hodc céc doan 3D riéng biét theo bat k¥ trinh
tu nao sau d6 hop nhat ching v6i doéi tuong hinh hoc 2D Sketch dugc chen.

Include Geometry:

C6 thé chi€u mot d6i tugng hinh hoc 2D Sketch tir mot mo hinh duge khai tao
truGc thanh 3D Sketch.

AutoBend:

C6 thé tao uon gitta cac doan ké nhau mot cach tu dong khi tao Sketch.

Adaptive work Feature:

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

3.3. TRINH TULAM VIEC.

Duéi day 1a téng quan vé cdch khdi tao va chinh sira mot Feature dang dudng
ong 3D va cac budc thuc hién.



- Lap trinh tu thuc hién.

Dé tao mot Sweep Feature, can dinh nghia 2D Sketch, dinh nghia dudng dan
3D (3D path), sau d6 dung Iénh Sweep dé Sweep bién dang 2D theo dudng din 3D
do.

Phuong phap tao duong dan 3D thuong phu thudc chu yéu vao chi tiét can tao
ra. D6i v6i dang ong ta c6 thé dung céc doan thang hodc céc cung tron két noi véi
nhau d€ tao dudng dan 3D, doi v6i dang chi tiét khung day thi sir dung céc dudng
spline ma thuong duoc dinh nghia béi cdc diém trén mot s6 mat phang lam viéc. Chi
ti€t dang cap thi rat giong dang khung day va ciing c6 thé dinh nghia bdi mot dudng
spline trir truong hgp né da c6 mot canh spline.

St dung 1énh 3D Line, c6 thé tao so lugng bat ky cdc doan thang qua 2 diém
hoic duong dan 3D lién tuc don két ndi cdc di€ém lam viéc dé tao 3D Sketch.

C6 thé gop cac doi tugng hinh hoc ¢6 sdn vao 3D Sketch va ¢6 thé t6 hgp mot
duong dan 2D vao duong dan 3D va bang cédch chiéu 2D Sketch 1én bé mat cua chi
tiét 3D. Cac doan uén s& dugc thém vao & cac géc bang tay hoac tu dong.

C6 thé sir dung cdc diém lam viéc bu thich nghi da dugc khdi tao trén cdc chi
ti€t khac dé dinh vi cdc dudng dan 3D.

Diéu nay cho thdy ring c6 thé tao cac Feature dang 3D Sweep theo cdc budc
dudi day:

1. Tao bat ky céc bo phan va céc phac thdo 2D can thiét ma ta s€ cin co dé
chén vao 3D Sketch, vi du nhu bién dang 2D dé Sweep bién dang 2D theo dudng din
3D.

2. Gén ban kinh uén ctia 3D Sketch va cdc gié tri bit dinh 3D trong Tools-
>Document Settings.

3. Tao cdc diém lam viéc thich nghi trén cac chi tiét khac dé dinh vi dudng
3D.

4. Néu can bao gobm dd6i tugng hinh hoc tir cdc thanh phan 1ap rdp c6 sdn khac
cho céc bo phan cua hinh dang duong dan thi chi€u né 1én 3D Sketch.

5. Phdc thao hinh dang duong dan, bat dinh t6i cidc diém lam viéc, cdc diém
thang ditng va cic diém niit clia cdc doan doi twong hinh hoc duoc bao gom.

6. Gan céac doan u6n & géc ti€p tuyén bang cich st dung cong cu Bend & ché
do 3D Sketch.

7. Kich chuot phai chon Finish 3D Sketch.

8. Tao bién dang 2D trén mat phang vuodng géc véi phdc thao duong dan.

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

10. DBinh nghia céc tham s6 Sweep con lai va kich OK dé tao Sweep Feature.



3.4. PHAC THAO CAC DUONG DAN 3D

Bing cac cong cu trong thanh cong cu 3D Sketch ta c¢6 thé phic thido dudng
dan 3D va dinh vi chiing trong 1ap rdp. Néu ta ¢6 y dinh gop déi tugng 2D vao 3D
Sketch ta ¢6 thé tao d6i twong 2D trudc khi tao 3D Sketch.

Dé tao dudng dan 3D:

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

Tao duong 3D:

Kich 3D Sketch trén thanh Command. Kich chon cong cu 3D Line trén thanh
cong cu 3D Sketch. Kich phai chuot va gén tuy chon Auto-Bend dé tu dong tao uén
cong tai cc géc. Phic thio dudng din va chon céc diém 1am viéc, cdc diém thing
diing va cdc diém 3D Sketch trong 3D Sketch hién hanh. Néu ta can dap giy mot
duong kich chuot vao diém cu6i cta né. Kich chuot phai va chon Restart sau d6
kich chon diém phu hop dé bat dau mot duong kh4c.

Gop doi tuong hinh hoc vao 3D Sketch:

Kich chuot vao cong cu Include Geometry, ti€p theo kich vao cac canh cia mo
hinh va d6i twong hinh hoc ctia 2D Sketch dé chen. Dé két thuc kich chuot phai chon
Done.

Chinh stra 3D Sketch:

Kich chuot phéai vao Sketch trong cita s6 duyét va chinh sira cdc dudng va
doan u6n cong néu can. Néu chinh stra cac chi tiét ¢ san va loai bo doi tuong hinh
hoc hodc chi ti€t ma c6 rang budc véi dudng dan, ta st dung Redefine Point dé rang
buoc lai cic duong thang 3D Sketch t6i cdc diém phu hop (valid) hodc cdc diém
thang diing.

3.5. TAO UON CONG TRONG CAC DUONG DAN 3D

Ta c6 thé tao udn cong trong cdc dudng 3D bang tay hodc tu dong bing dic
tinh Auto-Bend. D€ gidn uon cong bing tay, ta bat ddu tir d6i twong 3D Sketch c6
san. Khi ta st dung Auto-Bend, cac doan uon dugc tao ra tu dong trong khi phac
thao d6i tugng hinh hoc 3D.

Dé gén doan uon cong trén dudng 3D bing tay:



Dé gén doan udn cong trén dudng 3D béng tay thi hodc 1a tao cdc d6i tuong
3D Sketch hoic 1a kich chon biéu tugng 3D Sketch trong cira s6 duyét va chon
Edit. St dung cong cu Bend dé gén béan kinh cong va dinh nghia cdc doan uén cong.
Chon cdc dudng 3D, céc diém phéc thdo hodc gop d6i tugng 2D ma xuat hién tai
goc.

Dé tr dong tao cdc doan udn cong trén duong thang 3D:

Trudc hét ta dat 2 tham s6 Auto-Bend. Doi véi cac tham s6 hé thong, kich
chon Tools->Document Settings->Sketch Tab, ddnh dau vao hop kiém Auto-Bend
with 3D Line Creation. Dé dit tham s6 cho file hién hanh kich chuot vao Tools-
>Document Settings->Sketch tab. Trong hop 3D Sketch, nhap ban kinh Auto-Bend
va chon OK. Khi ta ding cong cu 3D Line dé tao dudng thang 3D, cic doan uén
cong s& tu dong tao ra b6 sung vao cic goc.

Chi y: Néu ta xod mot doan uoén cong hoac ban kinh ctia doan uén cong qua
16n dé diéu chinh cdc doan cho vira thi géc trong dudng 3D bi trd lai.

3.6. DINH VI TRI CHO CAC DUONG DAN 3D

Ta tao Sketch 3D bing cach lién két cac di€ém lam viéc v6i nhau. Cc diém lam
viéc nay c6 thé dugc offset tir cdc thanh phéan c6 sin cla lap rap st dung céc di€ém
offset géc ma da dugc thich nghi. Sau khi céc diém da duoc tao ra, ta ¢6 thé sit dung
cong cu AutoHide dé che khuat tét ca trir Work Feature hién hanh.



3.7. CAC CONG CU 3D SKETCH

Cac cong cu 3D Sketch thi twong tu véi mot vai cong cu ¢ san trong 2D

Sketch va trong mo hinh chi tiét.

3D Sketch Tools
N Cong cu Cai dat/ Tuy chon Chi dan dac
ut biét
Duong  thang Tao céc doan thang 3D Kich chon dé
3D di qua cdc diém lam viéc | bé gdy duong thang,
dugc lua chon sin, cdc diém | kich phai chuot va
thing diing va doi tuwong | chon Restart dé bt
hinh hoc diu duong thing
mdi.
| Mat cong( Géan ban kinh va kich
Bend) thuéc mac dinh clha mat
cong cho céc géc da chon.
b6 sung doi Chén 2D Sketch vao

tuong hinh hoc

3D Sketch

[ Mait phang lam
viéc

Tao mat phang lam
viéc

Puong truc lam

Tao duong truc lam
viéc

Piém Iam viéc

Cic diém dinh vi c6
lién hé véi doi tuong hinh
hoc trén cac Feature khéc.

MEO:

Ta c6 thé nang cao hiéu qua va t6i uu viéc thuc hién ctia Autodesk Inventor

bang céc k¥ nang sau day:

- Khi ta ¢6 y dinh gop do6i tuong hinh hoc 2D vao 3D Sketch, ta tao doi tuong
hinh hoc 2D trude khi tao 3D Sketch.

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




- Khi 1am viéc trong moi trudng lap rap, ta tao file chi tiét riéng cho Feature
3D Sweep.

- Str dung cac Work Feature thich nghi tham chi€u tir cac chi tiét khac dé dinh
vi cdc diém cho cdc duong 3D.

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