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M6 hinh duoc

Hinh 1.1:Clra s6 giao dién chinh

SolidWorks (SW) la phan mém d6 hoa bao géom nhirng cong cu cho phép tao va
chinh stra md hinh mot cach hiéu qua véi nhiéu cach thirc khac nhau. Cac vat thé dugc thé
hién mot cach sinh dong, truc quan nhv mdt md hinh vat ly thuc su.

Clra s6 giao dién chinh ctia sw chia lam hai vung chinh: Vung quan ly va vung do
hoa. Vlung quan ly bao gom:

- FeatureManager Design Tree (FMD): Liét ké nhi*rng cau tric cta ban vé chi tiét (Part),
ban v& lap (Assembly) va ban vé ky thuat {Drawing).

- PropertvManager: Hién thi nhirng théng tin lién quan nhu goc lwgn, mdi lién hé hinh hoc
clia cac bd phan trong ban vé 1ap ...

- ConfigurationManager: Gilp nguoi st dung tao ra, lva chon va hién thi hinh dang nhiing
chi tiét don hodc tap hop nhitng chi tiét trong ban vé 1ap.

Vung do hoa la vung dé ve, chinh sira va hién thi ban vé chi tiét, ban vé lap hodc ban
vé ky thuat.
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NewSotidWorks Document

1.2 Tao m6i mot ban vé

a3C represerfabon of <Sgfetiefyiiorreet el
Pe tao mdi moOt ban vé, ban click
{nhép trai ChUOt) vao menu File — New a X Tfireinsrtofpats «adfer ot <61S"ti2]
hodc nhan t6 hop phim Ctr + N hoac click
- aX enoreetre KV, typialyof apart GJKICT

vao biéu twgng New @ trén Standard
Toolbar (thanh cong cu chudn). Khi dy

trén man hinh xuét hién cra s6 nhu hinh

19 Hinh 1.2:Ctra séb‘lu’a chon loai ban vé m(yri

Clru s6 nav cho phép ban lya chon 3 loai ban Vé:

Ban vé chi tiét {Part).

Ban vé lap (Assembly): Ban vé& nay duoc tao ra bang cach lién két, 1p ghép cac chi
ti€t riéng 1é dé tao thanh mot vat thé hoan chinh. Do do6 bat ct sy thay ddi nao trén
ban V& chi tiét deu anh hudng dén ban vé lap.

Ban vé k¥ thuat (Drawing): Ban vé nay duoc st dung rong réi trong thiét ké ky
thuat, véi cac hinh chiéu ding, chiéu bang, chiéu canh, kich thudc ... va cac mat
cat tvong (ng.

Sau khi chon loai ban vé, ban click vao OK dé vao mdi trwong vé nhw hinh 1.1
1.3 M& mot ban v& c6 sén

Dé m& mot ban vé& sdn co6 trong may, ban click vao menu File — Open ho3c nhan t6

hop phim Ctr + o0 hoéc click vao biéu tvgng Open 1~ trén Standard Toolbar. Khi dy trén
man hinh xuat hién cta s6 nhw hinh 1.3 cho phép tim dén ban vé can mo. Sau khi tim ding
ban vé dd, ban click Open dé hién

laatft (jM D tn

thi n6 ra man hinh.

W

1.4 Chon don vi E>
Pe Iya chon don vi cho ban v
V&, ban click vao menu Tools —* 9 %
- v - Y - *
Options hoac click vao biéu twgng
Options trcn Standard Toolbar. outr o

Khi dy trcn man hinh xuat hién clra

s6 nhv hinh 1.4. Trcn clra sO nay Hinh 1.3:Clra s6 m& bin Vé cii
ban chon Tab Document

Properties —* Units.
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Trong clra s6 nay, ban cé thé lya chon loai don vi phu hop véitiéu chuan hodc thoi
quen st dung cho don vi do chiéu dai, do géc ...bang cach click vao v twong Gng.

, . 2 ~ IpBeurarnl Propulin  Unit» ~d
1.5 Tao lwdi cho ban vé

Mirfb*
Owes <-«» «and)
0 > (rersmUr. Tan. «ortf)

Trong khi vé phac thdo chi tiét, nguoi guae B R e
st dung thudng xuyén phai bat dinh tai cac p woor v
nut cta ludi hodc thuong phai udc luong Mty - o
kich thwéc cla cac ddi twong. e gilp thuc -
hién cong viéc nay dé dang hon, sw cung EEA cumtib
cap cong cu Grid dung dé tao luodi. o
Pe tao ludi cho ban vé, ban click biéu S v
twong Grid iMJ trén thanh Sketch hoac click |« llg—n "% |

vao menu Tools —>Options (hodc click vao . o _
biéu twgng Opt'i'cms ' trén Standar& Hinh 1.4:Cifa 56 lira chon don vi
Toolbar), khi dy trcn man hinh xuat hién clra s0 nhu hinh 1.5. Trcn clra s6 nay ban chon

Tab Document Properties —Grid/Snap.

Trong clra s6 nay ban click chon 0 hoac click bd n vao hop kiém:

Ik (idvip S
- Display grid: Rat hodac tat lirdi cho mat

Danin« *d
Clirwi

phang vé& phac. i,
»nom lai.atm z

- Dash: Chuyén doi gitta ché do hién thi La

Mt fwppvMpMirai 1_
Coir.

lwgi duong nét dirt hodc lién.

- Automatic scaling: Ty dong diéu chinh : !
st hion thi lwdi khi phdng to va thu nho.

Khoang cach gita cac dudng thang chinh
{dwong nét dam) cla lugi dwoc cd thd thay doi
tronq hop van bén bcn canh Majgr grid | aqcmn s |
spacing, con s6 duwong thang phu gitta céac
dwong thang chinh dwoc thiét 1ap trong hop van  Hinh j.5:Cua s6 tao lu¢i cho ban vé
ban bcn phai Minor-lines per major. Tuong tw
nhu vy, s6 diém bat dinh gitta hai dwong thang
phu duoc thay déi & Snap points per minor.

1.6 Lwu mot ban vé

Pé lvu mot ban vé vao trong bd nhd, ban click vao menu File —>Save hodc nhan t6
hop phim Ctr +s hodc click vao bi€u tugng Save Id trcn Standard Toolbar, khi dy trcn
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man hinh xuat hién clra s0 nhv hinh 16.
Trong clra s nay ban chon duong dan
chia tap tin & Save in, tén tap tin & File
name va phan mé rong (thuong la
*sldprt ddi voi ban vé chi tiét, *.sldasm
doi voi ban vé ki’ thuat va *.siddrw doi
voi ban vé k§ thuat) 0 Save as type.

E,RLm

Doc-rrenti

0

My Docunents

Pavcrates

\
MyNeirtoik
Placet

Save**: L | SoWWo0is2005

K2.16
+ H3.25
H3.41

Fite ram®© Exercise 01
Save actype:  Partr. pit-+itip')
Descrcticn

n Save as copy

0 Save aOawngs dsta

v

1 Cancel 1

1

[References... 1

Hinh 1.6:Ctra s6 lu ban vé vao b6 nhé
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CONG CU VE PHAC

Trong SW, céc vat thé 3 chigu (3D) duoc xay dung tir céc hinh 2 chigu (2D), céc
hinh hai chiéu nay dwoc vé trong mdi truong v& phac bang cach dung thanh céng cu

Sketch Tools.

sketd 1

LE \ 1>+ (elie-

Hinh 2.1: Cbng cu Sketch

2.1 Cong cu vé dwong thdng - Line

m

g8~ Q2 J

Click vao biéu twgng ~ trén Sketch Tools hojc ~ Fgameters ~

click menu Tools —Sketch Entities —Line. Sau d6 click
tai bat ky diém nao trén vung do hoa dé xac dinh diém dau t
tién clia doan thang va tiép tuc click chon cac diém ké tiép

30.00

| 90.00°
-A

d6 xay dung mot chudi cac doan thang ndi tiép nhau. B8  Hinh 2.2: Didu chinh kich

thay doi d6 dai va phuong cla doan thang, ban nhap tri s6
vao hop Parameters nhu hinh 2.2. D6 hoan tat, click vao

0]

2.2 Cdng cu V& hinh chi* nhat - Rectangle

thudc va phuong

Click vao biéu twgng trén Sketch Tools hodc click menu Tools —Sketch Entities
->Rectangle. Sau dé click tai bat ky diém nao trcn ving d6 hoa do xac dinh diom géc dau

tién cta hinh chlr nhat va tiép tuc click chon diém ké tiép dé xac

nd. D€ hoan tat, click vao *0.
2.3 Cong cu V& hinh tron - Circle

Click vao biéu twong © trén Sketch Tools hodc click
menu Tools —>Sketch Entities —>Circle. Sau do click tai bat ky
diém nao trén vung do hoa de xac dinh tdm cta hinh tron va tiép
tuc kéo chudt ra mot doan roi click chon diém ké ti€p dé xac
dinh ban kinh cta nd. Dé thay ddi toa do tdm va ban kinh cla
dwdng tron, ban nhap tri s6 vao hop Parameters nhu hinh 2.3.
Pe hoan tat, click vao

dinh diém goc tht hai cla

Parameters A
® Center creation

0 Perimeter creation

40.00
50.00

*  £5.00

Hinh 2.3: Diéu chinh toa
do tam va ban kinh
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2.4 Cdng cu V& cung tron
241 Cung tron x& dinh qua tdm va hai diém -
Centerpoint Arc

Click vao biéu tugng '-m trén Sketch Tools hodc click
menu Tools —>Sketch Entities —Centerpoint Arc. Sau do click
tai diém bat ky Po nao trén ving d6 hoa dé xac dinh tam cua
cung tron, ké tiép click chudt vao hai diém P| va P2 khac dé xac
dinh diém bat dau va két thic cla cung tron, khi ay ban kinh
clia cung tron R = PoP 1. Be hoan tét, click vao )

2.4.2 Cung tron tiép tuyén véi duong thang - Tangent Arc

Click vao biéu twgng i) trén Sketch Tools hodc click
menu Tools —Sketch Entities —Tangent Arc. Sau do click tai
diém cubi R) clla mdt duong théng, cung, Ellipse hodc Spline
nao dé trén vung do hoa de xac dinh diém dau cla cung tron, ké
ti€p click chudt vao hai diém P] khac dé xac dinh diém két thic
clia cung tron. D6 hoan tét, click vao

2.4.3 Cung tron qua 3 diém - 3 Point Arc

Click vao biéu twgng *# trcn Sketch Tools hodc click
menu Tools —>Sketch Entities —3 Point Arc. Sau do click tai 3
diom Po, Pi, P2 bat ky do xac dinh 3 diém ma cung tron sé di
qua. D€ hoan tat, click vao *0.

2.5 Cong cu vé Ellipse

Click vao biéu twgng LrLI trén Sketch Tools hodc click
menu Tools —Sketch Entities —Ellipse. Sau do click tai diém
Po hat ky dé xac dinh Iam cua Ellipse, ké tiép click hai diém Pi,
P2 khac dé xac dinh ban kinh truc 1é6n POP| va PoP2 cla nd. Be
hoan tat, click vao *O0.

2.6 Cong cu vé Parabola

Click vao biéu twong y trén Sketch Tools hoac click
menu Tools —Sketch Entities —Parabola. Sau d¢ click tai
diém po bat ky dé xac dinh tiéu diém cla Parabola, ké tiép
click ba diém P], P2, P3 khac dé xac dinh dinh, diém dau va

Hinh 2.4: Cung tron c6 tam
va qua hai diém

Hinh 2.5: Cung tron tiép
tuyén voi duong thang

Hinh 2.6: Cung tron qua 3
diém

Hinh 2.7: Ellipse

Hinh 2.8: Parabola
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diém cudi clia nd. DEé hoan tat, click vao )
2.7 Cdng cu vé duwdng cong Spline

Click vao biéu tvgng  trén Sketch Tools hodc click menu Tools —>Sketch Entities —
Spline. Sau d6 lan luot click tai diém Po, P|, P2... bat ky ma dwong Spline nay sé di qua. Dé
hoan tét, click vao

2.8 Cdng cu vé duwong tam - Centerline

Click vao biéu twong m trén Sketch Tools hodc click menu Tools  Sketch Entities —
Centerline. Sau d6 Ian luot click tai hai dicm Po va Pi dé xac dinh diém dau va diém cudi
clia n6. D6 hoan tat, click vao i* . Buong Centerline thuong dugc st dung do tao ra
nhirng dwdng ddi xing cho céac Iénh Mirror va Revolve.

r

2.9 Cong cu tao cac duong song song - Offset Parameters A
A 10.00mm| *
Cong cu nay dung dé tao ra nhitng ddi twgng méi c6 cac 0 Add dimensions
bicn dang song song va cach déu bicn dang cli mdt khoadng 1 Reverse
; . ~ . a A ‘A R ~ 0 Select chain
cach cho trwgc. BE thuc hién céng viéc nay, ban chon nhitng O Biirectional

déi twong can Offset rdi Click vao biéu twgng ~  tren Sketch
Tools hodc click menu Tools —> Sketch Tools —> Offset Hinh 2.9: Tao Offset

Entities sc xuat hién hop thoai Offset Entities nhu hinh 2.9

Trong hép thoai nay, ban nhap khodng cach can offset vao 'pu hodc cling c6 thé di
chuyén chudt dé xac dinh no.

Hop kiém bén canh Reverse néu dwgc chon seé déi chiéu offset.

Hop kiém bén canh Select chain néu dwgc chon sé cho phép chon toan bd déi
twong.

Hop kiém bén canh Bi-direction néu dugc chon sé cho phép offset theo ca hai
chiéu.

2.10 Cong cu cat phan thira ctia déi twong - Trim

Dé thuc hién cong viéc nay, ban Click vao biéu twgng A  trén Sketch Tools hodc click
menu Tools —>Sketch Tools —Trim, lic nay trén clra s6 ben trai sé xudt hién 5 lya chon cat
khac nhau:

Lwa chon Power trim: Cho phép cat nhitng phan khi chudt ré (drag) qua.
Lua chon Corner: Cho phép kéo dai, cat va néi lién hai d6i tuemg.

Trang 7
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Lua chon Trim away inside: Cho phép cét bé nhitng phan bén trong gidi han bdi hai
ddi twong khéac.

Lua chon Trim avvay outside: Cho phép céat bo nhitng phan bén ngoai gi¢i han bdi
hai doi tvong khéac.

Lua chon Trim to closest: Cho phép kéo dai d6i twong hodc cit bo dén giao diém
gan nhat ctia né véi nhitng doi tuong khac.

2.11 Cong cu kéo dai doi twong - Extend

Cong cu nay cho phép kéo dai mot déi twong dén mot dbi twong khac. e thuc hién
cong viéc nay, ban click vao biéu twong H—+ trén Sketch Tools hoéc click menu Tools —
Sketch Tools —Extencl. Sau d6 di chuyén chuyén len trén d6i twung can kéo dai, lic nay
phia trén d6i twong nay sé xudt hién dudng thdng mau do biéu thi két qua, ban click trai
chudt dé chap nhan. Néu mudn ddi chiéu kéo dai, ban di chuyén chudt vé phia nta kia cta
ddi twong can duoc kéo dai.

2.12 Cdng cu tao gobc lirgn - Sketch Fillet Fillet Parameters A
n | 10.00mm
Click vao biéu twgng "+ trén Sketch Tools hodc click menu r\ Keep constrained

Tools — Sketch Tools —>Fillet s& xuat hién hop thoai Fillet

Paranieters bén trai nhu hinh 2.10. Trong hdp thoai nay, ban  Hinh 2.10: Nhap
nhap bén kinh goc luon vao  Sau khi nhap ban kinh, ban click  Pan kinh goc luon
vao hai doi twgng can lwgn goc.

NéEu gbc lwgn da co kich thuéc hodc mai lién hé va nguoi st dung muén gitt nguyén
nhi*ng thong tin dé thi click vao hop kiém bén trai Keep constrained corners. Neu khong
chon vao hop kiém nay thi svv sé hoi c6 mudn xéa nhitng rang budc da cé cua déi twong
khong. Neu tra 101 Yes thi cac rang budc vé Dimension va Relations cla d6i tugng do sé
bi hdy bd. Neu chon No thi Iénh Sketch Fiilet sé khdng dugc thuc hién. Dé hoan tét, click
vao V

2.13 Cbng cu vat gdc - Chamfcr

Trong cac ban vé k¥ thuat, dau céac truc thuong dugc vat géc. sw cung cap hai kiéu
vat géc khac nhau:

2.13.1 Khoang céach - khoang céach Distance-distance

Thuc hién theo cac buéc sau:

Trang 8
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- Bu6c 1: Click Sketch Chamfer k | trén thanh cong cu chamer Parameters
. . N . O Angle-distance
Sketch hodac vao menu Tools —Sketch Tools —Chamfer sé xuat © Distance-distance
hién hop thoai Charnier Parameter nhu hinh 2.11. 0 Egual distance
10.00mm
- Buwéc 2: Click vao hop chon Distance-distance roi nhap
khoadng céach bi vat di cla mdi canh vao hop van ban bén canh Hinh 2.11: Vat gdc

> .
D. Néu khoang cach gitra hai canh khac nhau thi bé dau check

clia Equal distance.

- Bu6c 3: Click vao hai doi can vat goc. D6 hoan tat, click vao

2.73.2 GOc - khoang cach Angle - Distance

Truong hop nay ciing tién hanh nhu truong hop Distance-distance. Tuy nhicn ¢

buwéc 2 ban chon Angle - Distance réi nhap khoang cach vao hop van ban cla va goc

vao hop van ban clia . D0 hoan tét, click vao 0.

2.14 Cong cu nhan ban déi tugng
2.14.1 Cong cu copy d6i xtrng qua truc - Mirror

DBc tao cac d6i twgng ddi x*ng qua truc tir cac doi
twong c6 san, ban phai tao dwong tam Centerline trwdc
(xem lai muc 2.8). Click Mirror 4~ trcn thanh cong cu
hodc vao mcnu Tools —Sketch Tools —Mirror sé xuét
hién hdp thoai Options bcn trdi nhw hinh 2.12. Trong hop
thoai nay, ban click vao hép chir nhat bcn dudi Entities to
mirror chon céac ddi twgng can lay doi x*ng. Sau dé click
vao hop chtr nhat ben dudi Mirror about réi chon dwong
tam. D€ hoan tét, click vao *0.

2.14.2 Cbng cu Linear Step and Repeat

Cong cu nay cho phép nhan ban dé6i tvong gdc thanh
nhiéu d6i tvong giéng nhau va sép xép theo cac hang va
cot. De thuc hién cong viéc nay, ban Click vao biéu twong
UTi trén Sketch Tools hodc click menu Tools — Sketch
Tools —Linear Step and Repeat, lGc nay trén man hinh sé
xudt hién mot hop thoai nhw hinh 2.13. Trong hop thoai
nay, ban nhap s6 lvgng can nhan ban, khoang cach cac doi
twong va goc léch cta phuong so voi truc hoanh (truc

Options

Entities to mirror:

A

0Copy
a Mirror about;

Hinh 2.12: Lay ddi x(rng

Linear Sketch step ond Repeat
Orecticn 1
timber  Spocina

2 * 300w - 1Meg | q

O Fixed w»

) | Pyeviem
Number  Spocina Anofe

3 ' 3B MM * ]Sodeg
OFeced

o Constrain arfite between axes
[terns to iepe& In&dncM: instances defelbd:
Aid (2,0

@3
0.3)

Hinh 2.13: Linear Step and
Repeat
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ngang) vao Number, Spacing va Angle cho Direction 1va Direction 2 twong tng véi hai

phuong song song truc hoanh va truc tung (truc di¢ng). Sau do click chudt vao hop chir nhat

bén dudi ltems to repeat roi click vao ddi twgng goc can nhan ban. Pe hoan tat, click OK.

2.14.3 Co6ng cu Circular Step and Repeat

Tuwong tv nhe cbng cu Linear Step and Repeat,
cobng cu nay cho phép nhan ban ddi tugng goc thanh nhiéu
d6i tvong giéng nhau nhung sép xép cac déi twong sau khi
nhan ban trén chu vi clia mot dwdng tron quy dao. Bé thuc
hién cong viéc nay, ban Click vao biéu twong trén
Sketch Tools hodc click menu Tools —>Sketch Tools —
Circular Step and Repeat, lGc nay trén man hinh sé& xuét
hién mot hop thoai nhw hinh 2.14. Trong hop thoai nay, ban
nhap khodng cach tir tam cla duong tron can nhan ban dén
tam cda dwong tron quy dao, goc boi duong tron ndi hai
tam do6 so véi truc hoanh, s6 lwgng can nhan ban {tinh ca
ddi twong gbc) va téng goc sé phan bd vao Radius, Angie,

Circular Sketch Step and Repeat S K

Radius Angie

25mm = 270deg 1 cCancel ]

Number ~ Totdl anjle o Equal

Irwtonces dek-lcd;

Hinh 2.14: Circular Step and
Repeat

Number va Total angle. Sau d6 click chudt vao hdp chir nhat bén dwéi Items to repeat rdi

click vao ddi twgng goc can nhan ban. Be hoan tat, click OK.

Limy. Tam cua dwong tron quy dao cé thé thay ddi bang cach nhap truyc tiép vao X, Y

trén hop thoai hodc c6 thé di chuyén chu6t Ién trén tdm do roi bam va giti chu6t (drag) dén

vi tri moi.

2.15 Thanh c6ng cu tao lién hé gitra cac doéi twong
2.15.1 Tao lién hé ty dong - Automatic Relations

Ché dd nay cho phép tao méi lién hé gita Horizontal V’-” vertical

hinh hoc gilta cac d6i twgng mot cach ty dong,
khi ay trang thai cla con tré sé thay doi tly vao

méi quan hé cla cac ddi lugng. Dé bautat ché do Coincident Midpoint

nay ban vao click menu Tools —>Sketch Settings
—>Automatic Relations hoac Tools — Options

\

—>System Option —> Relations/Snaps, va chon Perpendicular Tangent

Automatic relations.

2.15.2 Tao thém m@i lién hé gitra cac ddi tugng
Add Relation

Cac doi twgng duwgc vé trong khi vé phéac

AV

Hinh 2.15: Automatic Relations
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thuong ¢ moi lién hé véi nhau nhu tiép xic, vudng géc... Pe thuc hién cong viéc nay,
ban Click vao biéu twgng _L trén Sketch Tools hodc click menu Tools —Relations —Add.

Khi ay bén trai man hinh s& xuat hién clra s6 cho phép ban lva chon nhitng d6i tvgng can tao

lien hé va kicu lién hé twong Gng. Tai do, ban click vao 6 ch®* nhat bén dudi Selected

Entities rdi click chon cac doi twgng ma ban mudn thiét 1ap quan hé. Sau d6 chon kiéu lién

hé bén dudi Add Relations. Dé hoan tét, click vao

Kiéu quan hé

Horizontal or
Vertical

Coilinear

Coradial

Perpendicular

Parallel

Tangent

Concentric

Midpoint

Intersection

Coincident

Equal

BANG LIET KE CAC MOI LIEN HE

Kiéu d6i twong co thé

- Mdt hoic nhiéu doan théng
- Hai hodc nhiéu diém

Hai hodc nhiéu doan thang
Hai hoac nhiéu cung tron

Hai doan/dudng thang

Hai hoac nhiéu doan/duwdng
thang

M@t cung tron, Ellipse hodc
Spline va m6t doan/dutng thang
hodc cung tron

Hai hodc nhiéu cung tron hoac
la mot diém va mét cung tron

Mot diém va mot doan thang

Hai doan thang va mét diém

Mot diém va mot doan/duong,
cung tron hodac Ellipse

- Hai hodc nhiéu doan thang
- Hai hoac nhiéu cung tron

Két qua

- Céc doan thang sé c6 cling
phuong ngang hodc dirng

- Céc diém sé dwoc giong thang
theo phwong ngang hoac dirng
Céc doan thang s& cling nam trén
mot dwong thang

Cac cung tron sé chuyén sang cling
tdm va ban kinh

Hai doan/dwong thang sé vudng
g6c véi nhau

Hai hoac nhiéu doan/duvong thang
sé song song V@i nhau

Cac ddi twong duoc lwa chon sé
ti€p tuyén véi nhau

Céc doi twong s€ cung tam

Diém dé s& ndm chinh gitra doan
thang

Diém d6 s& nam trén giao diém cla
hai doan thang

Diém sé nam trén dudng, cung tron
hodc Ellipse

- Do dai cac doan thang sé bang
nhau

- D0 dai cac cung tron sé bang nhau
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. Truc d6i xrng Centerline va hai  Hai d6i twgng sé d6i xirng qua truc
Symmetric B ) .
doéi twgng khéc Centerline
) . Kich c6 va vi tri clia cac déi tvong
Fix Moi doi twong o
bi co dinh.
Hai diém cudi (End point) cla

Merge Points . .
hai doan thang

Hai diém nay sé trung nhau

2.15.3 Cdng cu xem/xb6a cac moi lién hé - Displav/Deiete Relations

Dé thuc hién cong viéc nay, ban Click vao biéu tugng trén Sketch Tools hodc click
menu Tools —>Relations —Display/Delete. Khi ay bén trai man hinh sé xuét hién cira s6
cho phép ban Iva chon nhirng déi twgng can xem/x6a mdi lién hé. Tai d6, ban click vao lién
ké da duwoc thiét 1ap trong 0 chit nhat bén dudi Relations rdi click Delete néu muon xéa mdi
lién hé. Bé hoan tat, click vao

2.15.4 Cdng cu tao kich thwéc - Dimension

sw la mot phan mém dd hoa véi hé théng kich thwdc co diéu khién, do do sau khi
ban v& d4 hoan thanh ban van cé thé thay déi kich thudc clia cac phan chi tiét ma van dam
bao dwgc vi tri twong quan gilta ching. Bé st dung cong cu nay, ban Click vao bi€u twgng

<>1

— trén Dimensions/Relations Toolbar hoac click menu Tools —=Dimensions —Smart.
KLh ay ta cd the ghi kich thuwéc cho ban vé.

Hinh 2.16: Ghi kich thwéc cho ban vé phac

Khi ghi kich thwéc ta can cha y tly thudc vao vi tri clia con tr6 ma SW sé ty dong
chuyén qua céc loai kich thudc khac nhau:
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- Kich thuwéc cho mot doan thang: Ban click vao doan thang can ghi kich  thuéc roidi
chuyén chudt dén vi tri dat tri s6 cua nd.

- Ghi g6c gilta hai doan thang'. Ban click vao hai doan thang can ghi kich  thugc roidi
chuyén chudt dén vi tri dat tri s6 clia nd. Ban luu y vi tri cia chudt anh huwdéng dén géc
twemg ng cla né.

- Ban kinh clia mot cung: Ban click vao cung can ghi kich thuéc roi di chuyén chudt dén vi
tri dat tri sO cla no.

- D0 dai ciia mot cung: Ban click vao cung can ghi kichthuwdc, diémdau va diémcudi P
va P2 rdi di chuyén chudi déu vi tri dat tri s6 cla 1O

- Buong kinh cla mot duoilg tron: Ban click vao dwong tron canghi kichthudc roi di
chuyén chudt dén vi tri dat tri so cta nd.
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Chuong 3

CONG CU VE TRONG THIET KE 3D

3.1 Céng cu Sketch trong vé 3D

Trong sw, viéc xay dung cac khoi 3D
dwgc xay dung tlr cac hinh co s¢ 2D trong
mot mat phang vé phac (Sketch) nao né. Do
dé viéc dau tién la ban phai chuyén sang
ché dd vé phéac bang cach click vao menu
Insert —Sketch hodc click vao biéu trong
Sl%?tm rén t7hanh cong cu. Sau dd'lya éhorr
mot mat phang vé phac va tién hanh vé céac
bién dang 2D co s0. Tuy thudc vao cong
viéc thuc té ma mat phang vé phac co thé

dugc lua chon nhu sau: Hinh 3.1: Matphang chuan

- Mat phang phac Plane: Bao gom 3 mat

phang Front Plane, Top Plane va Right Plane tvong (*ng véi 3 huéng nhintvdau mat 3
truc 07,, OY va ox. D& chon mét trong 3 mat phang nay han click chuét Ién méttrong 4
canh cla no.

- Mat phang phac vuéng géc moét canh (Edge) va di qua diém  Selections
cudi clia ndé: Ban click chudt 1én trén canh do. (D). Front Plane

- Mat phang phac di qua mot mat (Face): Ban click chudt Ién
bat ky mot mat nao do co sén cia chi tiét. —  Through Lines/Points
Ngoai ra ban ciing cé thé tao ra mdt s6 mat phang vé Parallel Plane at Point
phac dac biét khac dugc trinh bay trong phéan sau day. b |
20.00mm

3.2 Céng cu tao méat phang vé phac
[“Reverse direction

Khi dy bén tradi man hinh xuéat hién cra so lya chon cach A 1
tao mét phéng vé& phac nhu hinh 3.2 J- Normal to Curve

3.2.1 Lya chon Distance - OnSurface
Lva chon nay dung dé tao ra mdt mat phang vé phac Hinh i 2' Lya chon tao
song song v&i mot mat phang nao d6 va cach mit phang do matphang véphéac
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mot khoang céach bang gia tri Distance nhap tai

Pé tao dwoc mat phang nay, ban click
chudt vao 6 ch nhat bén bén canh trong
hinh 3.2 roi chon mdt phang gbc ma mat phang
can tao sé song song v&i mat phang gbc do
(Plane 1 trong hinh 3.3). Néu mudn dao huéng
clia mat phang vé phac can tao ban click vao
hop kiém Reverse direction. Be hoan tat, click
vao *£).

3.2.2 Lya chon At Angle

Lva chon nay dung dé tao ra mot mat
phdng vé phéac (Plane 2 trong hinh 3.3). hop
v6i mit phing géc mot goc bang gia tri At
Angle nhap tai Y1 Bc tao duoc mét phing
nay, ban click chudt vao & ch* nhat bcn bcn
canh trong hinh 3.2 rdi chon mit phang

Hinh 3.3: Lua chon Distance va At Angle

goc, dong thoi ban ciing phai chon them mot canh nao dé trcn mét géc ma mat phang

mong muén sé dugc tao ra bang cach xoay mat géc mot goc ma ban da nhap. Ncu muén

ddo hwdng cla mat phang MC phac can tao ban click
vao hop kicm Reverse direction. D6 hoan tat, click

Vao
3.2.3 Lva chon Through Lines/Points

Lwa chon nay ding dé tao ra mdt mit phang vé
phac di qua mdt canh hodc truc hodc doan thang va
mot diém hodc qua ba dicm. Vi du dé tao duwgc mat
phdng di qua ba diém nhw hinh 3.4, ban click chudt
vao 0 chlt nhat bén bén canh trong hinh 3.2 roi
chon ba diém nao dé P(), P| va P2. Be hoan tat, click
vao

3.2.3 Lva chon Parallel Plane at Point

Po

Hinh 3.4: Lwva chon Through
Lines/Points

Luya chon nay dung dé tao ra mot mat phang v& phac di qua mot diém va song song

vGi mdt phang hoic mdt mit nao dé c6 san cla chi tiét. Nhw minh hoa trén hinh 3.5, ban

click chudt vao 6 chir nhat bén bén canh trong hinh 3.2 r6i chon mét mat va mot trung

diém. Dé hoan tat, click vao
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Hinh 3.5: Tao matphang vé phac song song véi mot mat va di qua mot diém

3.2.4 Lva chon Normal to Curve

Tao mat phang vé phac di qua mdi diéin va vuéng goéc viri mét canh hodc dulrng
cong. Nhu minh hoa trén hinh 3.6, ban click chudt vao & chir nhat bén bén canh *5 trong
hinh 3.2 r6i chon mot canh hodc dwdng cong va mot dinh hodc mot diém. Sau dé click
chon Set origin on curve dé dat goc toa do lén trén duong cong hoac canh da chon. Bé
hoan tat, click vao

a. Mat phang vé phac 4 h. Mot 10 xo dugc ¢. Coc binh dcquy
vudng goc véi duong helix  tao ra bang cach
swept doc theo helix

Hinh 3.6: Tao m&tphang véphéac di qua mot diém va vudng goc véi mot canh hoic
dwovg cong

3.2.5 Lwva chon On Surface

Tao mat phang vé phac ti€p xGc véi mot mat
cong va di qua diém da lwa chon. Nhu minh hoa
trén hinh 3.7, ban click chudt vao 6 chir nhat bén
bén canh trong hinh 3.2 r6i chon mot mat va
mot dinh hodc mot diém trén mat d6. Bé hoan tat,
click vao Hinh 3.7: Tao mat phang vé phac

tiép xc mot mat cong
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3.3 M0t s6 cong cu thay ddi hwdng nhin va cach hién thi vat thé

3.3.1 Cdng cu View Orientation

Cong cu nay gilp ban thay doi hwéng quan sat vat thé
theo nhitng hinh chiéu chuan nhu chiéu ding, chiéu bang,
chiéu canh ... D€ st dung cdng cu nay, ban click vao trén
thanh cong cu View hodc nhan phim Space Bar (phim cach
diing dé tao khoang trang), trén man hinh sé xuét hién clra sd
lva chon huwerng nhin nhu hinh 3.8.

Trén hop thoai nay ban cdé thé chon mét trong nhirng
hwéng quan sat nhu sau:

Normal to: Hueéng quan sat vudng goc méat phang duoc
chon.

Front: Huéng quan sat song song va ngugc chiéu véi truc OZ.
Back: Hwéng quan sat song song va cung chiéu véi truc OZ.
Right: Hréng quan sat song song va cung chiéu véi truc ox.
Left: Hyéng quan sat song song va ngugc chiéu voi truc OX.

Top: Huéng quan sat song song va cung chiéu véi truc OY.

Orientat... a

*Normal To
*Front
*Back
eleft
+Right
+Top
*Bottom
I*Isometric
*Trimetric
*Dimetric

Hinh 3.8: View
Orientation

Bottom: Huéng quan sat song song va ngugc chiéu véi truc OY.

Isometric: Quan sat vat thé theo hinh chiéu truc do déu.

Trimetric va Dimetric: Quan sat vat thé theo hinh chiéu
truc do léch truc.

Ngoai ra ban cling cé thé luvu huwéng nhin hién hanh dé sau
nay co thé st dung bang cach click ~ trén hinh 3.8, sau do
nhap tén cho hwéng nhin do.

3.3.2 Cdng cu t6 bong Shaded

Cong cu nay cho phép ban t6 bong vat thé nhv dang khoi
that clia né nhr hinh 3.9. Bé t6 bong vat thé ban click vao biéu

twong 9 trén thanh céng cu View hodc click vao menu View —

Display —Shaded.

Hinh 3.9: Vat thé sau

dugc Shaded
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3.3.3 Cong cu tao khung day Wireframe

Coéng cu nay cho phép ban quan sat vat thé dwédi dang
khung day nhu hinh 3.10. D& Iam duwgc viéc nay ban click vao
biéu twong 0 trén thanh cong cu View hodc click vao menu
View —Display —Wireframe.

3.3.4 Cong cu hién nét khuat Hidden Lines Visible

Cong cu nay cho phép hién thi tat cd cac duong nét cla
vat thé bao gébm lubn ca cac nét khuat nhuv hinh 3.11. Bé lam
duuc viéc liay bail click vao biéu twwng o trén thanh céng cu
View hodc click vao menu View —Display —>Hidden Lines
Visible. Khi ay cac nét khuat sé duwoc chuyén sang mau khac
SO V@i nét thay.

3.3.5 Cong cu hién nét khuat Hidden Lines Removed

Cong cu nay cho phép chi hién thi dwong nét thdy cla vat
thé nhu hinh 3.12. Pe lam duwgc viéc nay ban click vao biéu
twong trén thanh céng cu View hodc click vao menu View
—>Display —Hidden Lines Removed.

3.4 Cong cu tao, cat khdi 3D
3.4.1 Cong cu Extruded Base/Boss

Cong cu nay cho phép phéng ddi twgng 2D dé tao thanh
vat thé dang khoi. Beé tao vat thé khoi str dung cong cu nay ban
trinh tu theo cac budc sau:

Bwéc 1. Chuyén sang ché do vé phéac (Sketch), trong
mat phang vé phac ban phai tao ra d6i twong 2D (néu
chua co).

Buwdc 2: Click vao biéu twvong ® hodc vao menu Insert
—>Boss/Base —>Extrude sé& xudt hién hop thoai nhuw
hinh 3.13

Budc 3: Trong Direction 1 ban chon gi¢i han phong ¢
End Condition nhuv minh hoa trén hinh 3.14, nhap dé
sau sé dugc phong vao hop van ban bén canh . Néu

Hinh 3.10: Wireframe

n

Hinh 3.11: Hidden Lines
Visible

Hinh 3.12: Hidden Lines
Romoved
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mudn vat thé dwgc phong c6 goc nghiéng, ban click vao

va nhap gié tri géc nghiéng vao hép van ban bén
canh n6. Néu muén phéng ddi twgng theo cé hai hudng
thi ban click chon vao hop kiém bén canh Direction 2
roi nhap cac tri s6 cho n6. Bé tao cac vat thé khéi co
thanh moéng, ban click chon hop kicm bén canh Thin
Feature roi nhap cac tri s6 cho n6 bao gom:

> Type gom 3 kicu: One-Direction (chiéu day phat
trién theo moét hudng), Mid-Plane (chiéu dav phat
trién theo hai huéng bang nhau), Two-Direction
(chidu day phat trién theo hai hwong khong bang
nhauy).

> Neu muon dao chiéu, ban click Reverse Direction

> Lua chon Cap ends dung dé tao hoc cho vat thé cé
bién dang theo d6i twgng goc.

P8 hoan tat, click vao *0.

Isometric View Top View

LI
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Direction 1

1000

iDraft au

Blind
'®  15.00mm
la

0 Thin Feature

One-Direction
10.00mm

CH Cap ends

Hinh 3.13: Extrude
Ross/Base

1«

Hinh 3.14b: Extruded Base/Boss véi lva

Hinh 3.14a: Extruded Base/Boss véi lua

chon Blind chon Through All

JLJ

Hinh 3.14c: Extruded Base/Boss voi lua
chon Up to Next

Hinh 3.14(1: Extruded Base/Boss voi lva
chon Up to Vertex
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1E J

Hinh 3.14e\ Extruded Base/Boss v&i luya Hinh 3.14f. Extruded Base/Boss voi lva
chon Up to Surface chon Offset from Surface
Hinh 3.14g: Extruded Base/Boss v6i lva Hinh 3.14H: Extruded Base/Boss véi lya
chon Up to Body chon Mid Plane

3.4.2 Cong cu Extruded Cut

Cong cu ® nay co chirc nang tucyng tw
nhw cdng cu Extruded Base/Boss, né dung
dé khoét mot vat thé 3D c6 san khi bién dang
goc dugc phéng. Tuy nhién néu ban chon

Flip side to cut thi phan dugc khoét sé dugc
Hinh 3.15: Extruded Cut

gitt lai,
Hinh 3.7 6b:KhOi méi duoc Hinh 3-16¢c:KhOi méi dwoc
Extruded Cut khdng chon Flip  Extruded Cut c6 chon Flip

dang dwoc Extruded side to cut side to cut

Boss/Base
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3.4.3 Cong cu Revolved Boss/Base

Cong cu Revolved Boss/Base cho phép tao khdi xoay quanh dwdng Centerline. Tuy
nhién chirc nang nay chi dwgc thic hién khi thda man céac diéu sau:

Mét phang vé& phac chira bién dang géc va dudng Centerline phéi dwoc kich hoat va
trén do6 cé chira mot bién dang géc va mot dwong Centerline duy nhét.

Bién dang gbc khdng dugc cat qua dwdng Centerline.
Céc d6i tucjng tao bién dang gbc khdng dwoc cat qua nhau.

- Neu bién dang g6c bi ho thi SW sé thong bao va hdi ngudi st dung c6 muon SW
tv dong dong kin Profile khong? Neu tra 10i Yes thi bién dang sé tv ddong bi déng
kin bang cach ndi hai diém cudi (EndPoint) clia n6. Néu tra 16i No thi hinh dang

clia bién dang sé khong bi doi.
Revolve Parameters
Pe thuc hién 1énh nay, ban trai qua cac budc sau: '\ lineo
. O' One-Direction
Budc /', Chuyén sang ché d? Ve phacfSketch), trong XL 1 36000deg]
mat phang v& phac ban phai tao ra déi twgng 2D va
duong Centerline (néu chua co). Hinh 3.17: Revolved

) i . L Boss/Base
Budc 2: Click vao biéu twgng ~ hoac vao menu

Insert —Boss/Base —>Revolve sé xuat hién hop thoai nhv hinh 3.17

Budc 3: Trong Revolve Type ban c6 thé chon One-Direction dé géc quay nhap &

chi ¢ tac dung vé mét phia, Mid-Plane dé goc quay sé vé hai phia bang nhau
va Two-Direction dé goc quay sé vé hai phia phu thuéc vao gia tri ma ban nhap
vao cho méi phia. Ban c6 thé click chon dé dao chiéu quay cua bién dang. Bé
hoan tat, click vao ]

1

i
H|nhR3.18Ia: Egn d/aBng trurgc Hinh 3.18b: Bién dang sau
evolved boss/base Revolved Boss/Base
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3.4.4 Cong cu Revolved Cut

Cong cu ® nay c6 chirc nang
twong tv nhv céng cu Revolved
Base/Boss, n6 dung dé khoét mot vat
thé 3D c6 san khi bién dang géc
dugc Revolved Cut.

3.4.5 Cong cu Swept Boss/Base

Cong cu nay cho phép tao
vat khéi bang cach di chuyén mot

Hinh 3.19: Revolved Cut

bién dang trong méat phing vé phac doc theo mdt dudng dan. Chic ndng Svvept Boss/Base

chi co thé thuwc hién khi théa man cac diéu kién sau:

Bién dang phai khép kin ddi véi hinh khoi, d6i véi mat thi c¢d thé 1a bién dang kin

hoac hd.

Céc dudng dan cé thé kin hodc ho.

Puong dan la cac dwdng cong nam trong mét vé phac hodc la canh ctia md hinh.

Diém bat dau clia dwdng dan phai di qua hodc nam trong bién dang.

Purong dan khdng dwoc cét chinh nd.

Puong dan phai dam bao sao cho khi md hinh duoc tao thi bé mat clia nd khong

dugc giao nhau.
Céc budc thye hién:

Budc 1. V& mot bién dang déng, khdng giao
nhau trén mat phang vé phac.

Budc 2: Tao dwong dan dé theo do bién dang
sé dugc phong theo.

Budc 3: Click vao biéu twvong TM1 hodc menu
Insert — Boss/Base —>Sweep sé& xudt hién
hop thoai nhu hinh 3.20.

Budc 4. Click vao hoép Profile sau doé
click vao bién dang (1) nhu trén hinh 3.21.

Profile and Path

<€ | sketch1

Sketch2

Options A
Orientation/twist type:
Follow Path

Path alignment type:

None

O Merge tangent faces

0 Show preview

Hinh 3.20: Swept Boss/Base
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Buwéc 5: Click vao hép Path sau do click vao
dudng dan (2) nhu trén hinh 3.21.

Budc 6: Trong hop Orientation/Swist control ban
chon mdt trong nhitng lwa chon sau

>  Follow path: Bién dang sé tao vo&i dwong
dan mot géc khong ddi tai moi vi tri (xem hinh

1 = Profile

3.22a). 2o

n Hinh 3.2i: Chon bién dang va
y  Keep normal constant: Bién dang duoc tao dudng dan cho Swept
ra bdi bién dang ban dau lubn sung sorig VUi Buss/Base

nhau tai moi noi (xem hinh 3.22b).

>  Follow path and 1stguide Curve: Tao bién dang theo mot duong dan vamot
dudng cong phu trg.

>Follow path and 2slguide Curve: Tao bién dang theo mét duong dan va hai
dudng cong phu tro.

y  Twist Along Path: Xoay tiét dién doc theo dwdng dan.

y  Twist Along Path With Normal Constant: Xoay tiét dién doc theo duong dan
nhwng gilt n6 song song vai tiét dién ban dau.

d. Orientation/twist Type: b. Orientation/twist Type:
Follow path Keep normal constant

Hinh 3.22: Lva chon Follow path va Keep normal constant
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3.4.6 Cong cu Swept Cut

Coéng cu nay cé chic
nang twong ty nhw céng cu Swept
Boss/Base, n6 dung dé khoét mot
vat thé 3D c6 san khi bién dang
gbc duwgc Swept Cut.

3.4.6 Cong cu Lofted Boss/Base

Cong cu nay cho phép tao ra
cac vat thé 3D cd hinh dang phic tap
bang cach ndi cac bién dang trén cac mat
phang khac nhau. Céng cu nay chi cé thé
dugc thwc hién khi théa méan céc diéu
kién sau:

Céac bién dang duoc sip xép sao
cho khi tao vat thé thi cac bé mat
cla vat thé khong duoc giao
nhau.

Céac bién dang phai nam trén cac
mat phang khac nhau.

Pé sl dung clitc nang nay, ban

click vao biéu twgng 0 trén thanh cbng
cy, hoac vao menu Insert— Boss/Base
-> Loft. Khi ay trén bén trdi man hinh sé
xuat hién ctra s6 nhu hinh 3.24. Trong clra
s6 nay ban thiét 1ap cac thong s6 nhu sau:

Profiles: Click hdp chir nhat bcn
du¢i Profiles roi chon cac bién
dang co s& ma hinh khoi sé dugc
tao thanh ti do.

Start/End Constraints: Thiét lap
nhitng diéu kién rang budc veé tiép
tuyén tai diém bat dau va két thic
bién dang.

ProfiuKSfcetcKgil

Path(Sketcti3) 1

Hinh 3.23: Swept Cut

Profiles

HCH. SKEtERB: -vveeevvesneeees
o Sketch4
t Sketch3
Sketch2
Sketchl

Start/End Constraints
Start constraint
None

End constraint:

None

Guide Curves

Hinh 3.24: HoOp thoai Lofted Boss/Base

Hinh 3.25: Vat thé tao bdi Lofted Boss/Base
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> None: Tiép tuyén tring voi tiép tuyén clia quy dao dwong dan mac dinh tai

bién dang.

> Direction Vector. Tiép tuyén trung véi vector chi phuvong dwgc chon, vector

chi phwvong c6 thé la mot canh, mot truc hodc phap tuyén cta mat Plane. De xac

dinh vector chi phuong ban click Direction Vector sau d6 chon mot canh hoac

truc... trén man hinh do hoa.

> Normal to Profile'. Tiép tuyén trung véi phuong phap tuyén cla bé mat chia

bién dang.

Guide Curve: Diéu khién sy anh hudng cia dwirng cong dan hutrng

3.4.7 Congcu Lofted Cut

Coéng cu ml nay cé chiic nang
tvong tv nhe cbng cu Lofted
Boss/Base, n6 dung dé khoét mot vat
thé 3D c6 san khi bién dang géc duoc
Lofted Cut.

3.5 MO0t s6 cong cu sao chép, chinh stra trong 3D

3.5.1Co6ng cu Mirror

Hinh 3.26: Lofted Cut

Mirror Face/Plane A

Plane 1

Cong cu nay cho phép sao chép dbi twgng dbi xirng qua Features to Mirror

mot mat. Dé lam viéc nay ban click vao biéu twong ® trén ., Extrudes3

Extrude4

thanh cbng cu hoac vao menu Insert — Pattern/Miror — Cut-Extrudel

Mirror. Khi dy bén trai ma hinh xudt hién ctra s nhw hinh 3.27,

trén clra s6 nay ban lan lwgt thuc hién cac cdng viéc sau:

Chon mat phang
doi xing 0
Mirror
Face/Plane i *

Chon d6i twong
can lay d6i xirng &
Features to

Hinh 3.27: Mirror

M irror”. Hinh 3.28a. Déi tugng trwédc Mirror Hinh 3.28b. Bai twgng sau

khi Mirror
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Pé hoan tat, click vao

Parameters
i . 'V Axisl
3.5.2 Cdng cu Circular Pattern
90.00deg
Cong cu nay dung de sao chép céac ddi twong 3D va b tri
ching xung quanh mét duwong truc. Be lam viéc nay ban click d Equal spacing
vao biéu trong trén thanh céng cu hodc vao menu Insert —
. . . . .. o . Features to Pattern
Pattern/Miror —Circular Pattern. Khi ay ben trai ma hinh xuat Extrude2

hién clra s6 nhu hinh 3.29, trén cra s6 nay ban lan lugt thuec hién

cac cong viéc sau:

- Click vao hop bén canh Idé chon Itruc ddi xirng.

Hinh 3.29: Circular
Pattern

Hinh 3 3Ca D6i twvong trudc Circular Pattern Hinh 3.30b. Bdi twgng sau khi Circular Pattern

Click vao hop bén canh L1 dé chon géc xoay.

oV
Click vao hop bén canh dé nhap sb ban copy (ké
ca dbi twong goc).

Click vao hop bén canh £ dé chon d6i twgng can sao
chép.

Bc hoan tét, click vao 7).
3.5.3 Cong cu Linear Pattern

Puoc st dung dé tao ra cac ban sao cua doi tugng va bd
tri ching déu theo céac hang va cot. Bo lam viéc nay ban click
vao biéu twong m trcn thanh céng cu hodac vao menu Insert
—>Pattem/Miror —Linear Pattern. Khi dy bcn trdi ma hinh

ction 1
Edge <1>

50.00mm

Direction 2

Edge <2>

50.00mm

o Pattern seed only

Features to Pattern

Cut-Extrude2

Hinh 3.31: Linear Pattern
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Xuat hién ctra s0 nhw hinh 3.31, trén clra s6 nay ban lan luot
thuc hién céc cong viéc sau:

Click chon hép chir nhat Pattern Direction bén canh
LjJ cua Direction 1va Direction 2 r6i chon bat ky canh
hodc duong thang nao do dé x&c dinh phwong ma céac
ban sao sé& dwoc bo tri.

Nhép khoang cach cla cac ban sao tai Spacing bén
canh cla Direction 1va Direction 2.

i Hinh 3.32: Bdi twgng
Nhap s6 ban sao theo méi phuong tai Number of duoc Linear Pattern

Instances bén canh «™ cla Direction 1va Direction 2.

Click chon hop chir nhat Features to Pattern bén canh
roi click chon ddi tugng can sao chép.

Pe hoan tat, click vao *0.
3.5.4 Cong cu Fillet

Cong cu nay dung dé bo tron cac canh hodc cac dinh cla do6i tugng. De lam viéc nay
ban click vao biéu twgng Q trén thanh cong cu hodc vao menu Insert —Features —
Fillet/Round. Khi ay ben trai ma hinh xuat hién ctra s6 nhu hinh Fillet Type. *
© Constant radius
O variable radius

O Face fillet
O Full round fillet

3.33, tren clra sO nay ban 1an lwot thirc hién cac cong viéc sau:
- Nhép ban kinh bo tron bcn canh &Y

Click vao hép chir nhat ben canh roi chon nhitng canh Items To Fillet
can bo tron. ? I 200mm

Sy &nh huwong cda Fillet Type:

> Constant radius: Ban kinh bo tron khong ddi trong sudt . -
I IMultiple radius fillet

chiéu dai canh. [7| Tangent
1-Ipropagation
> Variable radius: Ban kinh bo tron thay doi trong sudt O Full preview
chiéu dai canh. O Partial preview

© No preview
> Face fillet: Bo tron mat khéng ké nhau.

Hinh 3.33: Fillet
> Full round fillet: Tao bo tron c6 ti€p tuyén véi 3 mat ké

nhau.
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Hinh 3.34a: Lwa chon Constant radius Hin/i 3.34b: Lwa chon Variable radius

Hinh 3.34c: Lwa chon Face fillet Hinh 3.34d: Lwa chon Full roundfillet

3.5.5 Cong cu Chamfer

Cong cu nay dung dé vat mép cac canh hodc céac dinh cla d6i tugng. BE iam viéc nay
ban click vao biéu twgng O trén thanh céng cu hodc vao menu Insert — Features —
Chamfer. Khi ay bén trai ma hinh xudt hién clra so nhu hinh Chamfer Parameters =
3.35, trén clra s nay ban lan lugt thyc hién cac cong viéc sau:

Angle distance hodc Distance distance: Tuong tw nhw

céng cu Chamfer trong 2D. © Angle distance

O Distance distance

Vertex: Vat mép dinh, khi &y ban phédi nh&p khodng Vertex
cach tlr dinh dén cac canh tuvong (ng. O Flip direction
A 1000mm

Click vao Edges and Faces or Vertex bén canh roi
chon canh can vat géc. 45.00deg

IKeep features

Pé hoan tat, click vao *0. 0 Tangent propagation

_ hamfer
~Distance 1: 12.70mm |

Distance 2. 12.70mm
Distance 3 12.70mm

Hinh 3.36: Lua chon Vertex ctia cong cu Chamfer
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3.5.6 Cong cu Shell

Parameters
Cong cu Shell dung dé khoét rong cho vat thé. D& lam i 10.00mm
viéc nay ban click vao biéu twong ® trén thanh cong cu hodc
vao menu Insert —Features —>Shell. Khi dy bén trai ma hinh race =1
xudt hién ctra s6 nhu hinh 3.37, trén clra sd nay ban lan lwot
thuc hién céc cong viéc sau:
O Shell outward

Thiét 1ap dd day con lai clia vat thé & Thickness *ik. 0 Show preview
Chon mat clia vat thé can khoét & Faces to Remove Hinh 3.37: Shell
\l

Lva chon Shell outward dé tang kich thwdc clia vat thé.

Pé hoan tat, click vao

Hinh 3.38: Vat thé trwdc va sau khi bi Shell

3.6 Tao tdm

Isheet Metal

@ © a Y, e 0

Hinh 3.39: Thanh céng cu Sheet Metal

3.6.1 Cobngcu Base Flange

Base Flange la cong cu dung dc tao ra dac diém (Feature) dau tién cho tdm. Khi ban
them dac diém nay vao mot doi twong nao do trong SW, nd sé duoc xem la chi tiét kim
loai dang tdm va ta c6 thé thiét 1ap nhitng dac diém nhu uén cong ... cho chi tiét nay. Ban
can lvu y khi tao tdm nhuv sau:

Trang 29



Prepared by Vu Thang Long - Mechatronics Department - Nha Trang University

Base Flange duoc tao ra trong mit phang vé phac.

Direction 1
Chi c6 duy nhat mot dac diém Base Flange trong Blind
mot chi tiét.
10.00mm

Chiéu day va ban kinh udén cong cla dac diém b ection 2
Base Flange tré thanh gia tri mac dinh khi tao cac
dac diém tiép theo cua chi tiét.

'fiD2

Céc buoc tién hanh khi tao tdm:
Sheet Metal Parameters

& 4.00mm

I IReverse direction

Click vao biéu tuwgng trén thanh Sheet Metal 0.7366mm
hodc vao Insert — Sheet Metal — Tab. Bén trai

V& bién dang co so dé tao tam.

man hinh sé xuat hién hop thoai nhw hinh 3.40. Hinh 3.40: Base Flange
Trong hop thoai nay ban thuc hién nhitng viéc sau:

> Nhéap do day cho tdm & Thickness bén canh

A
> Chon Reverse direction dé lam day tdm theo chiéu nguoc lai.

> Nhép gia tri cho ban kinhcong &  {néu co)

Hinh 3.41: Bién dang co s& va doi twgng tdm twong tng
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Miter Parameters

0 Use default radius

Flange position:
L H
d] Trimside bends

Gap distance:
0.25mm

Start/End offset
Hinh 3.42: Miter Flange 0.00mm w

>

n 0.00mm 3

3.6.2 Cong cu Miter Flange Hinh 3-43: Miter Flans*

Cong cu nay dung dé vé mép cho déi tuong tdm. De vé
mép, ban thwc hién cac buéc sau:

Tao tdm va dudng dan dé vé mép nhu hinh 3.42a.

Ay

Click vao biéu twgng i-1-J trén thanh Sheet Metal hodc vao InsertSheet Metal
—>Miter Flange. Bén trdi man hinh sé xuat hién hop thoai nhu hinh 3.43. Trong
hop thoai nay ban thyc hién nhitng viéc sau:

> Click vao hop Along Edges roi chon canh dwdng dan vé mép.

> Click vao biéu tvong  trén vung do hoa néu chon vé tit ca cac canh tiép tiép
nhau.

> Y nghia cta Flange Position dugc minh hoa trén hinh 3.44
0o  Vingtrang: Vat liéu tdm trwdc khi vé mép.
0  Vungtd nhat: Phan tdm mé rong sau khi vé mép.

0  Vungtdé dam: Phan tdm bi tdc dong cua qua trinh vé mép.

Material Inside 1 Material Outside | Bend Outside

Hinh 3.44: Miter Flange Trang 31
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Pé hoan tat, click vao
3.6.3 Cong cu Tab

Cong cu nay dung dé mé rong thém cho ddi twong tdm. Be mé& rong, ban thyc hién
céc budc sau:

Trén tdm c6 san, ban tao thém bién dang can mé réng nhu hinh 3.45a.

Click vao biéu twgng ~ trén thanh Sheet Metal hodc vao Insert —Sheet Metal —
Tab. Sau d6 ban click vao bat ky mot canh nao cua bién dang can mé rong, khi ay
svv sé phat trién hién dang dé thanh tdm ma lién két véi tdm da c6 nhw hinh 3.45b.

Hinh 3.45: Mo rong tam
3.6.4 Cong cu Sketched Bend

Cong cu nay dung dé ubn cong ddi twong tdm. Chang han dé uén cong tdm & hinh
3.45b, ban thuc hién cac bwédc sau:

Ké duong thdng nam ngang trén mat phang cla tam tai vi tri can udn (hinh 3.46a).

Click vao biéu twong  trén thanh Sheet Metal hodc vao Insert —Sheet Metal —
Sketched Bend.

> Trong Fixed Face, ban chon mat can udn.
> Trong Bend Angle, ban nhap géc can udn.

Pé hoan tét, click vao . Ké&t qua nhu hinh 3.46b.
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Hinh 3.46: uén cong tam

3.6.5 Cong cu Unfold va Fold

Cong cu Unfold diing dé trai mat udn cong ra dé chiing nam trén cing méat phang duy
nhat. D€ st dung chirc nang nay, ban click vao biéu twugng  trén thanh Sheet Metal hodc
vao Insert —Sheet Metal — Unfold. Sau d6 chon mat ¢d dinh va mat cong cho Fixed

Face va Bends to Unfold.

Dé hoan tat, click vao Két qua nhu hinh 3.47b

Fixed Face

Bends to Unfold

Hinh 3.47: Traiphdng tdm

Cong cu Fold dung dé gap lai cac mat da bi Unfold. Dé st dung chic nang nay, ban
click vao biéu twong 1A trén thanh Sheet Metal ho3c vao Insert —>Sheet Metal —>Fold.
Sau d6 chon mat c6 dinh va mat cong cho Fixed Face va Bends to Fold. Ban cé thé chon
Collect AU Bends dé chon tat cad cac mép da bi trai phang trén mat do.

Pé hoan tat, click vao *0.
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3.6.6 Cong cu Flatten

Cong cu Flatten dung dé trai phang tat ca cac mép. Pe s dung chirc nang nay, ban
click vao biéu tuyng ® trén thanh Sheet Metal. Khi &y SW sé ty dong trdi phang toan bd
cac mép cho ban nhw hinh 48. D€ tro lai trang thai ban dau ban click vao biéu tuong ®
trén thanh Sheet Metal lai Ian niva.

Hinh 3.48: Traiphang toan bo tdm
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Chuong 4

BAN VE LAP

Trong sw cac chi tiét cla mot thiét bi dugc v& mot cach
riéng 18, sau dé chang dwoc téng hop 1ap ghép lai thanh mot hé
théng hoan chinh trong moét ban vé goi la ban vé 13p. Khi dy cac
tap tin chira ban vé chi tiét sé duoc lién két két chat ché véi ban
vé l&p, ban V& 13p chi 1a sy thé hién clia cac chi tiét ma thdi. Do
d6 khi ban vé chi tiét thay doi thi ban vé I13p ciing s& tv dong
cap nhat theo.

4.1 Tao méi mot ban vé 1ap

De tao m&i mdt ban vé 1ap, ban click (nhép trai chudt) vao
menu File —New hodc nhén t6 hop phim Ctr + N hoac click
vao biéu twgng New 0 trén Standard Toolbar (thanh cong cu
chuan). Khi dy trcn man hinh xuat hién clra s6 nhu hinh 1.2,
Tren clra s6 nay, ban click chon Assembly —OK.

Ngoai ra ban ciing c6 thé md mot ban VC Iap cii hodc luu
né vao trong bd nhé nhu muc 1.3 va 16.

4.2 Chén thém chi tiét vao ban vé

Sau khi tao m@i hodc mé ban VClap, ban c6 nhiéu cach dé
them mot hodc nhiéu chi tiét vao badn MCnay nhv sau:
O Céch 1: Chén chi tiét khi vira m&¢i m& méi ban vé l1ap

Khi ban vira tao mGi ban vé I&p, trén man hinh s& xuét
hién clra s6 yéu cau chén chi tiét nhv hinh 4.1. Trong clta so
nay, ban click vao Browse dc tim va chon chi tiét can chén -»
Open, khi dy chi tiét dvoc chen vao sé di chuyén clng véi con
tré chudt, ban dwa tré dén vi tri can chén roi click trai chudt.

0 Céach 2 Cheén chi tiét tir clra s6 bln vé

Pe thuc hién céch nay, ban phai mé song song ban vé Iap
v&i cac ban vé chi ti€t can chén. Sau dé thuc hién cac budc sau:

Budc J: Chon Windows —» Tile Horizontally (hodc Tile

Insert Component

<0*) v -9
Message
Select Cpart or assembly to

insert and then place the
component in the graphics
area. Use the push pinto
insert rrultiple copies of the
same ot different

components.

Hit OK button to insert a
component at the origin.

Part/Assembly to Insert
Open documents:

Browse.,

Options

Start command when
0 creating new
assembly

0 Graphics preview

Hinh 4.1: Chén chi
tiét vao ban vé lap

U 18,

AJ Annotations
s O Design Binder
fii €l solid Bodies(r)
§— Material <not specified>
2 Lighting
£ (e] Equations
<$> Front Plane
<3> Top Plane
<$> Right Plane
L Origin \

Hinh 4.2: Kéo chi tiét
vao ban vé 1ap
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Vertically)

Budc 2: Kéo biéu twgng clia chi tiét tir cdy FMD (Chi tiét 3.41& dinh cav cta hinh
4.2) cla clra sé gbc roi tha nd vao ban vé lap. Move *

%  SmartMates
4.3 Céng cu Move Component

Cong cu Move Component dugc ding dé di chuyén céc
chi tiét trong ban vé. De di chuyén ban click vao  trén thanh
cébng cu Assembly hodac menu Tools —Component —Move.
Khi ay trén man hinh xuat hién hop thoai nhw hinh 4.3. Trong
hop thoai nay, ban cl thé chon lihiing ki€u di chuyén chi tiét
khéc nhau: Hinh 4.3: Move

] ] Component
Free drag: Chon va kéo chi tiét theo phwong bét ky.

Along Assembly ATZ: Chon va kéo chi tiét theo cac
phuong tvong tng truc X, Y hodc z.

Along Entity: Ban chon mét d6i twgng 2D trong ban vé , sau d6 chon va kéo chi tiét
theo ddi twong 2D d6. Neu déi tuong 2D dwgc chon la mot canh, doan thang hoac
truc thi chi tiét ma ta chon chi c6 mot bac tv do, con néu déi twong 2D la mot mat
Plane hoac bé mat Face thi doi twgng can dich chuyén sé c6 hai bac tv do.

By Delta XYZ: Chon chi tiét can di chuyén va nhap céac gia tri vao hop Delta X,
Delta Y va Delta z trong hop thoai Move Component, sau dé click Apply. Khi ay
chi tiét sé di chuyén doc theo cac truc X, Y, z nhitng doan cé dd Ién twong (ng v&i
céac gia tri nhap & Delta X, Delta Y va Delta z.

To XYZ Position: Chon chi tiét can di chuyén, nhap cac toa dd X, Y, z clia diém ma
chi tiét can di chuyén dén roi click Apply. Khi ay sw sé ty dong di chuyén diém
gdc cla toa dd man hinh d6 hoa trong ban vé chi tiét dén dicm do.

Dé hoan tat, click vao *0.
4.4 Cong cu Rotate Component

Cong cu Rotate Component dwgc dung dé xoay cac chi tiét trong ban vé. Pe di
chuyén ban click vao & trén thanh cong cu Assembly hodc menu Tools —Component —
Rotate. Khi dy trén man hinh xudt hién hop thoai nhuv hinh 4.3. Trong hop thoai nay, ban
¢ thé chon nhirng kicu di chuyén chi tiét khac nhau:
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Free drag: Chon va kéo chi tiét dé xoay theo phwong bat ky.

About Entity. Chon doi twgng la doan thang, canh hodc truc bat ky dé xoay chi tiét
Xung quanh ddi tvgng do.

By Delta XYZ: Chon chi tiét can xoay va nhap cac gia tri vao hdp Delta X, Delta Y
va Delta z trong hgp thoai Move Component, sau do click Apply. Khi 8y chi tiét
sé xoay xung quanh cac truc X, Y, z nhitng goc c6 dd Ién tucyng rng voi cac gia tri
nhép ¢ Delta X, Delta Y va Delta z.

Cha y rang khi la khong thé di chuyén hodcxoay cac chi tiét ma viéc xoay va di
chuyén liay lain pha hly cau rang budc cla chung.

Mate Selections

4.5 Cong cu Mate

Cong cu Mate dung dé tao méi ghép trong ban vé lap. bé

tao méi 1&p, ban 1an luot thuc hién cac budc sau:
Standard Mates

Bwéc 1: Click vao biéu twuong Mate  trén thanh cong cu IC coincigent
Assembly hodc menu Insert —Mate. Parallel
Perpendicular

Buéc 2: Click vao hop Entities to Mate roi chon cac bé
mat 1&p ghép. Ty thudc vao bé méat va doi twong duoc
chon ma ban c6 thé chon mét trong céc kiéu 1&p ghép sau

Coincident: L&p ghép theo kiéu trung khap.
Parallel'. L&p ghép theo kiéu song song.
Perpendicular. Lap ghép theo kiéu vudng gac.
Tangent'. Lap ghép theo kiéu tiép xdc.
Concentric: Lap ghép theo kiéu ddong tam.
Distance: Lap ghép theo kiéu khoang cach.
Angle: Lap ghép theo kiéu gac.

Symmetric: Lap ghép theo kiéu d6i xing.

(3> Tangent

Concentric
110.00nm

Flip Dimension

Mate Alignment:

Hinh 4.4: Mate
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4.6 Cong cu SmartMates

Khi chén chi tiét vao ban vé& I3p, ban ciing c6 thé tién hanh 1&p ghép nhanh theo cac
buéc sau:

Bwdc 1: Kéo chi tiét tir ban vé chi tiét vao man hinh dd hoa clia ban vé 1&p nhung
dirng tha chudt ngay, khi chon diém kéo chi tiét ban c6 thé chon mot canh, mot
truc, mot dinh, mot bé mat phang, mét tru hoac mat nén. Tuy thudc vao vi tri cla
chuét trong man hinh d6 hoa ma con trdé chudt sé thay ddi cho biét kiéu moi lap
ghép sé dugc hinh thanh néu tha chu6t tai do.

Budc 2: Khi chon dwgc vi tri lap thich hop, ban tha chudt dé tao méi 1&p. Bang sau
minh hoa mét s kiéu lap theo cach nay.

Kiéu doi Kiéu m6éi  Con trd

) R Hinh g6c Hinh minh hoa
twong ghép chudt
L
2 canh Coincident ®
%
2 mat
. Coincident m -1
phang
w Kkl lei
[ 7
e
> 3
2 dinh Coincident
ha
3
2 mat non, m |/
hoac 2 mat
o . [N |
tru, hoac 1 Concentric r~ ©
* O
mat non
va 1truc

2 cung c i
oncentric -
tron k A / O
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Chuong 5
BAN VE KY THUAT
Bén vé ky thuat duoc dung dé biéu dién cac hinh chiéu, mat cét ... clia ban vé chi tiét
ho3c ban v& 1&p. Ngoai ra né ciing dwoc dung dé hién thi hinh chiéu truc do twong ¢ng.
5.1 Tao m@i ban vé ky thuat

D0 tao mdi mot ban vé ky thuat, ban click vao menu File —New hodc nhén t6 hop
phim Ctr + N hoéac click vao biéu tvgng New trén Standard Toolbar. Khi dy trén man
hinh xudt hién clra so nhw hinh 1.2. Trén clra s6 nay, ban click chon Drawing — OK. Lic
nay SW tiép tuc hién thi clra s0 khac nhu hinh 5.1.

Sheet Format/Size Part/Assembly to Insert
0 standard sheet size

IA - Landscape Cancel

A- Portrait

B- Landscape

;¢ - Landscape Help

D - Landscape

E - Loi id:»<dije

un - ane* Al

a - landscape.slddrt growse..

P1 Display sheet format Width: 279.40mm  Height: 215.90mm

O custom sheet size

a Hinh 5.2: Chen doi twgng
vao ban vé kv thuat

Hinh 5.1: Lua chon kho gidy cho ban vé ky thuat

Trong clra so Sheet Format/Size & hinh 5.1, ban ti€én hanh lwa chon kho gidy cho ban

Standard sheet size: Lva chon kho gidy tiéu chuan trong hép danh sach.

Custom sheet size: Lwa chon nay cho phép ban nhap chiéu rong va cao cla gidy tai
Width va Height.

Ngoai ra ban cling cé thé click vao Browse dé chon kho gidy da duoc dinh dang tir
trudc va dang duoc luu trong bd nho.

Sau khi chon xong kho gidy ban click OK, lic nay bén trai man hinh sé xudt hién ctra
s6 nhw hinh 5.2. Ban click vao Browse dé chon mot ban vé chi tiét hodc ban vé 13p nao do
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dé ma ro6i click Open. Khi dy hinh dang cta d6i twong dugc chén vao sé hibn thi theo
chudt trén man hinh dd hoa. Ban lan lwot click vao cac vi tri twong (ng cla hinh chiéu
dirng, bang, canh va hinh chiéu truc do clia né. Bé hoan tat, click vao Ban can luu y
rang trong mot Drawing c6 thé c6 rat nhiéu trang goi 1a Sheet, mdi Sheet théng thuong
dugc dung dé hién thi mét ban vé ky thuét.

Tuong tw nhw ban vé& chi tiét va ban vé I13p, ban ciing c6 thé m& mot ban vé ky thuat
cli hodc lwu no vao trong bd nhé nhy muc 1.3 va 1.6.

5.2 Thay do6i dinh dang Sheet
Ban thuc hién cac buéc sau.

Buéc 1: Di chuyén chudt tai vung tréng bt ky trén vung do hoa hodc biéu tugng
Sheet trén cady FMD hoac Tab clia Sheet d6 ¢ phan duéi man hinh réi click chudt
phai —>Properties, sw sé hién thi clra s6 nhv hinh 5.3.

Sheet Properties

Type of projection

Name: Sheet1 . Next view label:
© Firstangle
Scale: O Third angle Next datum
Sheet Format/Size
© Standard sheet size
E « Landscape Reload
AO - Landscape
Al - Landscape
C:\Program Files\SolidWorks\ Browse...
0 display sheet format
O Custom sheet size Width: 297.00mm  Height: 210.00mm

tislght: [

Use custom property values from model shown

Default Cancel

Hinh 5.3: Thav dbi dinh dang Sheet

Budc 2: Nhap céac thong sé cho Sheet Properties
> Name: Tiéu dé cho Sheet.
> Scale: Ti l1é méc dinh cho céac hinh chiéu.

> Sheet Format/Size: Khé gidy cho Sheet
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> Next view label, Next datum label: Chit cai dau tién duoc st dung dé dat tén cho
cac mat cat.

> Use custom property values from model shown: Lwa chon nay chi dung khi c6 tw
hai d6i twong tré 1én trong mot Sheet.

Budc 3: Click OK dé hoan tat.
5.3 Thay do6i khung tén ban vé
Ban thuc hién toan bd hoac mot sé cac budc sau tuy theo yéu cau:

Budc 1. Di chuyén chu6t tai vung tréng bat ky trén vung d6 hoa hodc biéu tuvgng
Sheet trén cdy FMD hoac Tab cla Sheet d6 & phan du¢i man hinh réi click chudt
phdi —Edit Sheet Format, Iic nay sw sé d6i mau cac duong ké cla khung tén
thanh mau xanh.

Bwdc 2: Hiéu chinh vin ban bang cach Double Click (nhdp ddi chudt) vao khéi van
ban can slra hodc click chudt phai vao no roi chon Properties. Sau d6 ban thay doi
tat ca nhirng gi ban mudn trong hop thoai Properties.

Buwdc 3: Di chuyén hodc x6a duong thang cua khung tén bang cachclick chon  roi
drag (ré chudt) dén vi tri méi hoac bam Delete dé xda.

Budc 4\ V& thém duong thing moi bang nhu vé phéac thdng thuong.

Budc 5: Tao méi khoi van ban bang cach click vao menu Insert —=Annotations —
Note hodc vao biéu twgng A. trén thanh Annotations A. Sau do click chu6t vao vi
tri can dit khéi van ban rbi nhap ndi dung ban mudn, can lwu y rang ban ciing c6
thé dinh dang cho ch trén thanh Formatting.

Budc 6: Bé thoat khoi mdi trwong hiéu chinh ban di chuycnchuét dén vungtréng
bat ky trén viing do hoa hodc biéu twong Sheet trén cdy FMD hoéc Tab cla Sheet
d6 & phan dwéi man hinh roi click chudt phdi —Edit Sheet.

5.4 Thay d6i dinh dang cho viéc ghi kich thuéc
Dé thay ddi kiéu chit, mi tén kich thwéc ... ban lam theo cac buéc sau:
Budc 1: Click vao Tools —» Options

Buéc 2: Click vao Tab Document Properties Detailing.
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Budc. 3: Chon cac muc trong Detailing va thay doi theo . F::cted Feature
y mudn. N
0 Selectall
Budc 4\ Click OK dé hoan tat.
5.5 Chén dbi tugng vao ban vé ky thuat !J?Ell_ FfildQl_ t
iminate duplicates
Néu trén ban vé ky thuat chwa c6 doi twgng nao, ban c6  Annotations A
thé chén mot déi twong vao bang cach thuc hién cac budc sau: o Seletal
A0 M
Buéc 1: M@ doi twgng can chén, chang han déi twong co fa o Kk
tén Dragon.sldprt. Reference Geometry -
O Selectall
Buwdc 2: Trong ban vé ky thuat ban click Standard 3
View S0 trén thanh céng cu Drawing hodc vao menu @ ©05

Insert —=Drawing View —>Standard 3 View.

Import into drawing views

0 Import items into all

Budc 3: Vao menu Windows —>Dragon.sldprt, clra so
doéi tvong Dragon.sldprt xuéat hién. Khi dy ban click  options

chudt vao viing dd hoa clia déi twong do, ltc nay SW sé 7 Nidten festiree
ty dong chuyén vé ban vé k¥ thuat va ba hinh chiéu cla
d6i twong Dragon.sldprt xudt hién trong bén vé ky  Hinh 5.4: Ghikich

thuat do. thuge
5.6 Ghi kich thwéc cho ban vé ky thuat
Bé ghi kich thuéc, ban thyc hién cac budc sau:
Budc 1: Vao menu Insert —=Model Items sé xuat hién hop thoai nhu hinh 5.4
Budc 2: Lra chon day du cac thong so roi click vao dé hoan tat.

Can cha y rang kich thudc sau khi ghi van co6 thé hiéu chinh  cliertitioi
bang cach Double click vao né rdi nhap tri s6 méi vao, khi dy kich A Sawent Model View
; R . e R R »Back
Ihwgce that cda chi tiét sé dwgc SW cédp nhét. Left
*Right
Top
5.7 Chén thém hinh chiéu cho ban vé k§ thuat oo,
*Trimetric
*Dimetri
P& chén thém hinh chicu cho ban vé ky thuat, ban thyc hién e
B ; N Preview
cac buéc sau:

Buéc 1: Vao menu Insert —=Drawing View —=Model hoac H' h55'Ch' th~
click vao biéu twgng Model View ISAtrén thanh Drawings, hinh chiéu

Trang 42



Prepared by Vu Thang Long - Mechatronics Department - Nha Trang University

sau d6 ban mé tap tin chira d6i tvong can hién thi — Open, sw s& hién hop thoai
nhu hinh 5.5

Budc 2: Ban lwa chon ki€u hinh chiéu & hinh 5.5 rdi click chu6t vao noi can dat no
trong vung do hoa.

Buéc 3: Click vao dé hoan tat.
5.8 Biéu dién mét cét cho ban vé ky thuat
Pé tao mat cat cho ban vé k¥ thuat ban thwc hién cac budc sau:
Buwdc 1: Click chon hinh chiéu ma ban can ct.
Budc 2: Click Centerline < trén Ihanh cong cu va vé dwong tdm cho hinh chiéu do.

\ t ~
Budc 3: Click dwdng tdm da vé rdi click vao biéu twgng Section View  trén thanh
céng cu Dravving hodc click vao Insert —=Drawing View —Section.

Budc 4\ Click chudt Ién vi tri can dat mat cat. Pe thay doi huéng quan sat mat cat
ban click chon hodc bo Flip Direction trén hop thoai bén trai man hinh.

Buwdc 5: Click vao ~  dé hoan tt.
5.9 Thém mat trich cho ban vé ky thuat
Dé thém mat trich cho ban vé ky thuat ban thyc hién cac buwéc sau:
Buwdc 7: Click chon hinh chiéu ma ban can trich.

Budc 2: Click G trén thanh céng cu Drawing hodc click vao Insert —=Drawing
View —Détail va vé duong tron cho cho phan trich.

Buwdc 3: Click chudt 1én vi tri can dat mat trich.

Buwéc 4\ Click vao ~0 d6 hoan tat.
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DETAIL D
SCALE4 :1

SECTION B-B

Hinh 5.6: Biéu dién mat cat va hinh trich cho ban vé k§ thuat
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