VIET HUNG (chu bién)
GT.0000023538 CH

Hwéng dan str dung

TRONG THIET KE 3 CHIEU






PGS. TS. NGUYEN VIET HUNG (Cha bién)
TS. PAO HONG BACH

Hwéng dan str dung

SolidWorks

TRONG THIET KE'3 CHIEU

(Téi ban)

NHA XUAT BAN XAY DuNG
HA NOI - 2010






LOT NOI DAU

Trwéc day cong viéc cia cac nha thiét ké c6 thé dwoc hinh
thé hién y twdng bang mdt md hinh ba chiéu phac hoa trén giay
ky thuat véi mot sé thdng sé ban dau (thiét ké so bd), ti€én ha/

'ig nhu sau.
rcac ban vé
biét ké thuc

s trén ban vé ky thuat, b0 sung hiéu chinh cac ban vé voi cdi ¥ trinh quy

pliam,... Tom lui day 10 mdt quy trinh doi hoéi rat nhiéu thoi gic  :6ng stc vu

sw lihati nai caa N/I0 thiét ké vi cac ban vé ludn phai stra doi sung, hiéu

chinh,... \1 tiung cu liuy phui dung nhat c6 Ié 10 vién rdy. san p I duogc thiét
ké thu cd/ig nhw vay rat c6 tlié sé khong dui bén hoac qua thira co can co
thé sé khong hoat déng liay khéng dat dwoc cac chi tiéu dong h vl dong luc
hoc dé ra, tham chi két cdu cé thé sé phai lam viéc trong mi ong livdn<i
cha no,... Khi dé quy trinh thiét ké sé phai tién hanh lai tw I vu cé thé
khona chi rudt lan.

Ngay nay cong nghé thdng tin d& xadm nhap vao cac linh vwc  >ahoc cong
lifthé, W troiiil Iinh vuc thiét k& CAD da trd thanh mot co/li; JC lywc. Vay
CAD It 1l va MI thé phat trién cla n6 1Usao?

Pinh nghta bail dau ctia CAD Iu Computer-Aided Drafting ¢ y/Ga 10 ""Vé
ky thuat v&i su trg giap ctia may tinh" vu chirc nang chd yéu cia IO dwa (hay
tin hoc héa) ban vé ky thuat hai chiéu (2D) Ién may tinh. Ngu uy CAD da
phuat trién thanh "Thiét ké voi su tro gilp cda may tinh™ (C mter-Aided
Design) vu xay cluiiil tryc tiép cac mo hinh bu chiéu (3D). Sau |  thiét ké md
liiili sé dwoc kiém tru, phan tich trén may tinh trwéc khi dwva vao  tao hay tlii
cong lim gidm thiéu sai sét cling nhw thoi gian tunil sdn pham ra  treong.

Phan mém So/icJWorks do céng iv SoliclWorks phat trién la t trong cuc
phan thiét ké hy tin nhat trén thé gi¢i cho phép nguoi s ilu/iil xdy ng mo hinli
3D cho céac chi tiét, 1dp ghép chang thanh san phdm hoan chinh, m tra dong
hoc, cung cap thong tin vé vat liéu,... Hon thé niia, tinh ma va ti  twong thich
cla SolidWorks clio phép nhiéu phan mém /il dung ndi tiéng i mchay tivc

& liéu dinh
tituiil iiiKL/n wut' §f1ilHUI OIl UUIIIl tw inc I\riiu iriuL m u Lliinii 11U/Iil /noi ti'ltdhg cuc

phan niém plidit tich khac. Vi du: clc phan mém phan tich ANSYS MSC .. c6
thé kiém tra md hinli vé phwong dién ¢ng sudt, bién dang, nhiét' xdc dinh tan so
dao dong riéng; md phéng twong tlc cta cac iloiiil chdy khi (hodc chat 16ng)
véi md hinh,... Cac phan mém COSMOS, ADAMS,... c6 thé kiém tru cac thong s6
dong hoc hay dong luc hoc ctia mé hinh, cac phan mém Z-Custing Pro-Casting

c6 ti& mio phovy gtia trinh ade sart pram, ...



Tioiig Thoi dui S6 (Digitul Age) mot cong ty khéng up dung cong Ié sO st

khéng thé canh tranh v¢i doi thi cé dau tw vao linh vic nay. Vi vay tét dinh
dau tw khai thac phan mém thiét k & SolidWorks Iu can thiét cho tiii  hu thiét
ké cling nhu doanh nghiép.

Tuy nhién dé co tlié€ kliai thuc hiéu qua mot phdn mém méi thi de dao
tao hwéng dan st dung v ho tro kj thuat trec tuyén 10 rat quan ti' déi voi
moi doanh nghiép huy ct nhan st dung. Nhiéu khi chivi cong ty, 1  thiét ké
hay sinh vién ky thuat chwa dugc trang bi tét vé tiéng Anh chuyén I, hay vi
thiéu tai lieu hudng dan s dung phu hoj), sé ngan ngai budc chan v Iinh vuc
nay. Bé dap &ng phan nao nhu cau trén ching téi bién soan cuén “ 6ng dan

str dung SolidWorks trong thiét ké ba chiéu™.

Sach dugc dung lam gido trinh cho cac khéa dao tao str dung an mém
SoliilWorks (trinh d6 co ban) do Trung tim Phat trién va Unildung an méni

cong nghiép (Trung tim DASI) - Trwong Bui hoc Bach khoa HU NOi NON vGi
Céng ty IME Technology cGa Malaysia t6 chirc dinh ky v theo du ¥ doanh
nghiép. Nhdn dip nay chung tdi cling xin cdm on Trung tdm DASI -  ‘'0fig Dai

hoc Bach khoa Hu ndi vua Cong ty IME Technology da tao diéu kii  huan lgi
cho ching tdéi trong qua trinh bién soan cudn sach nay.

Cubn sach dugc bién soan dwa trén clc tai liéu nguyén ban tié Anh cla
Cong ty SoliclWorks, cé sw tham khao clc tai liéu ctda cuc phan n thiét ké
kliadc, sw gop y cua cac dong nghiép, kinh nghiém giang day, thiét k¢  tcéac tac
gia, cling nhuv sw déng gop y kién cta cac sinh vién, hoc vién cao li  Tai liéu
bao gdm 10 chuong, trong mdi chwong ngoai phan hudng dan st du, ac cong
cu thiét ké déu co clc vi du minh hoa dé nguoi st dung tién theo il6i V' wc hanh
ngay. Hy vong day sé& lu mot tai liéu tham khéo hiru ich cho nguoi ti  yc, va la
tai lieu hd tro giang day cho cac co sé dao tao khac.

Tuy nhién vi tai liéu gdm nhiéu khdi kién th&rc va phai hoan thun  ong thoi
gian ¢6 han nén trong qua tri ill bién soan khong tranh khdi thiéu sé6 hing toi
xin chan thanh cam oii nhitiiil y kién dong ilOp ctia ban doc dé cuén s  sé& dwoc
hoan chinh hon trong lan tai ban sau.

Céac tac gia



Chuong 1

MOI TRUONG LAM VIEC

1.1. GIAO DIEN CHUONG TRINH

sw la mot phan mém thiét ké ba chiéu duvoc st dung rat rong rdi trong : Iinh vuc khac
nhau: Xay dwng, Kién tric, Co khi,... dwoc 1ap trinh bdng ngdn ngit Visua isic (VB) va 30
dung céc cdbng nghé ma&i nhat vé Iinh vec dd hoa may tinh. Cac vat thé < : biéu dién hét
strc tric quan, tao cho nguoi s dung cdm giac dang lam viéc trén mot r  linh that. Giao
dién chuong trinh thuan lgi cho ngudi s dung, khéng bat nguoi dung phc 16 tén céc 1énh
mot cach chi tiét, vi cac biéu tugng cua nGt Iénh trén cac thanh céng ¢ i cho nguoi st
dung biét so bd vé chirc nang cla ching.

Graphics Model

'_uﬁ_aa_ area

Left panel displaying
the FeatureManager
design tree

k-BDS]  Id

Hinh 1.1: MGi truong 1am viéc SW.

1.2. MO MOT BAN VE sw

1?2 1 CAcC loai h;in vP i'lin sw

irong co J loai Dan ve:

« Part (ban vé chi tiét): Ban vé duoc st dung dé tao cac chi tiét riéng Ié do dé trong
ban vé chi tiét ngwoi st dung khdong thé tao dwoc 2 chi tiét trén nd. Ban vé nay
thudng xuyén dwoc st dung dé thiét ké cac chi tiét 3D.

. Assembly (ban vé 13p): Ban v& nav lién két cac chi tiét trong ban vé chi tiét hi
véi nhau, dé tao thanh m6t cum chi tiét hodc mot sdn phdm hoan chinh. Ban vé Hp



lién két cac chi tiét lai voi nhau do d6 néu cé sy thay ddi nao tlr cac
thi chi tiét twvong (¥ng trén ban vé 1ap cling ty dong dwoc cap nhat theo.

« Drawing (ban vé ki thuat): Ban vé nay chi yéu dung dé biéu dién |
hodc cdc mat cét tir ban vé chi tiét hodc ban vé Iap.

M®&i lién hé gilta cac ban vé trong moi truong Sw (hinh 1.2).

Hinh 1.2

1.2.2. Tao mot ban vé

Kich New ¢ trén thanh cdng cu, hodac chon File > New (Ctrl + N),
SolidWorks Document xuat hién (hinh 1.3). Trong Tab Template cé 3 lo

tiét 1.2.1), nhay dap (hodc kich chudt va chon OK) vao biéu twgng cua loai t
E m aa« — — B B gj»ic:-
Tenplates | Tutdiidl|
1 81 K
Part Assembly Drawing Preview:
Cancel | Help
Hinh 1.3

I vé chi tiét

hinh chiéu

Ithoai New
‘an vé (xem
vé can tao.



1.2.3. M@ mot ban vé da co

Trong moi treong st dung, kich Open ©OF hodc chon File > Open

hop thoai Open xudt hién (hinh 1.4).

Look im 1 toy tractor

N a9 RT Af

Qb}e ' Ny aORT

g | ot

'y ot S PRT |

Ao v J

File name: jcab.SLDPRT

Files of ttfx:  1Soli<™/orks Flies ¢ sldprl;" sldasm. *slddrw) T |

I'~ Open a* read-only

I Configure w Preview | View-Only |

~3 « E) Cy mb r- Preview

Open
Caned

References...

Lightweight

Hinh 1.4

Trong Look in chon dwdng dan dén thuy muc lwu trir ban vé va kich OK

Chuy: Trong 5W c6 3 loai ban vé twoiig iutg vai 3 kiéufile voiphan mér

« sldprt tuoiig ng v&i ban vé chi tiét (Part).

« sldasm twoiig (’Png v&i ban vé lap (Assembly).

e slddrw twong &ng v&i ban vé ky thuat (Drawing).

1.2.4. Chon don vi do cho ban vé

M6t ban vé vira dugc tao thwong c6 don vi do dai mdc dinh, dwgc xac

mém sw. Do vay nguoi s dung cé thé thay déi don vi do cho phu hop V

ban vé. D€ thay doi don vi do, chon Tools > Options.

Hop thoai System Options - General xudt hién, trong hop thoai s
General, chon Tab Document property, chon Units, hop thoai Docui

 XvVcdinh don vi dui (Linear Units)

1thanh Menu,

khic nhau.

1 khi cai phan
iéu chuén cula

»n Options -
it Property -

Tha l’i de chon don vi do, trong SW c6 cac hé théng don vi do sau: Millimeters
Centimeters, Meters, Inches, Feet, Feet & Inches, kich chudt dé chon don vi can thiét
Trong Decimal Place chon cdp chinh xac (s6 ch{r s6 sau ddu phdy). Néu ta chon don vi do
la Inches hodc la Feet thi c6 thém lwa chon Decimal hoac Fraction.



Xuc dinh don vi do géc (Angular Units)

: Degrees,
ice dé xéac

Tha d dé xac dinh don vi do géc. sSw gébm cac hé théng don vi do gdc
Deg/Min, Deg/Min/Sec, Radians. Twong tw nhw don vi dai, vao Decimal
dinh cdp chinh xac cua gia tri s6 do goc.

Document Properties - Units

Syttem Option*  Oocumenl Piopertie* |

Detaifing LiNEQi UNits--ereeeeeeemeeseeeeeees
| Dimensions (irdB ‘]J]
Notes - -
Balloons (* [mnd C Fraj]m
Arrows [mmpam |2
Virtual Sharps
Annotations Display Oer»oi Tiira*Of |8
Grid/Snap

r* Round to nearest taction

Colors W Convertiron 24" to ?2-4" fgrrrift

Material Properties

Angud» unit*-

IDegrees N

Image Qualrty

Decimal places: [2™* B3

OK Cancel Help
Hinh 1.5

1.3. THEM BOT CHUC NANG VA BAT TAT THANH CONG cu

Céac l1énh cta sw chl yéu duoc thwc hién thong qua cac nat 1é€nh trén thai  :6ng cu. Vi
vay nguoi sir dung phai biét cach thém bdt cac nat Iénh cho thanh cong cu \  at tat thanh
cbng cu mot cach linh hoat.

1.3.1. Bat tat thanh cdng cu (Toolbars)

Nhén chudt phai trén thanh Menu hodc chon View > Toolbars, bang lya n céc thanh
ich (check)

vao thanh cong cu cén iwa cnon.
1.3.2. Thém bét chirc nang cho thanh céng cu

Sau khi thanh cong cu dugc bat, néu trén thanh cong cu chua cé nat 1énh can st dung th'
c6 thé tién hanh theo cac budc sau day:
>/ Nhén chut phai trén thanh Menu chon Customize hodc chon Tools > Customize,
hop thoai Customize xudt hién (hinh 1.6).



Customize
Toolbars Commands | Menus | Keyboard | Macros |

Categories:

*Buttons -
Standard

View

Sketch N i N
Shoteh Tools D|sSIH|*Bi|] X IN~IX I
Sketch Relations *0

Macro

Assembly

Drawing

Features

Annotation

Standard Views

Reference Geomi 3,1

Select a category, then click a button to see its description. Drag the button to
any toolbar.

mDescription

OK Cancel Help

Hinh 1.6

S Trén hop thoai nay nguoi st dung cé thé chon Tab Toolbars dé ba
cu. Néu mudn thém nat 1énh cho mét thanh cong cu da & trén man h
Commands, tim nat 1énh do trong Buttons tng v¢i cac (hanh cén
Categories, nhan chudt trén nat 1énh, kéo-tha vao thanh céng cu ti
ban vé.

1.4. MOI TRUONG VE PHAC

1.4.1. Gi¢i thiéu

Vé phéc la bwéc co ban dau tién dé hinh thanh mo hinh. Mé hinh tao
dugc lién két voi bién dang cla chdng. Khi hiéu chinh bién dang, m6 hinh t
nhitng thay déi nay.

Ta lam viéc trong moi truong vé phac khi can tao ra hodc hiéu chinh ca

NONCIUL iuun®;.
1.4.2. Mat phang vé phéc la gi ?

:thanh cong
ta chon Tab
1 chtra trong
: clra s6 cla

ih trong sw
)ng cap nhat

én dang cula
| cu vé phéac

Mat phéng vé phac chira cac ddi tuong hinh hoc tao thanh bién dang cla vat thé hoac
cac yéu to hinh hoc trong qué trinh xay dung vat thé (vi du nhv quy dao quét truc quay )
M6 hinh dwgc hinh thanh tir cac bién dang vé phac bang cach chiéu cac bién dang hoic

xoay cac bién dang.



Hinh 1.7 minh hoa mé hinh dwoc hinh thanh bang cach quay bién dang qi

Bién dang

XTruc quay

Hinh 1.7

1.4.3. Tai sao phai tao méit phéng vé phac?

Céac mo6 hinh 3D duwgc tao thanh dua trén nén tang cac bién dang trén nh
vé phac khac nhau va cdng cu tao hinh twvong tng (Extrude, Revolve...). Mdt
lién két véi mo hinh. Do d6, khi ta thuc hién hiéu chinh mét phang vé phéac,
tvong (ng sé thay doi theo.

1.4.4. Kich hoat mdi truwdong vé phéac

Kich Sketch 173 trén thanh cdng cu Sketch hoac chon Insert > Sk<
phdng vé& phac moi duoc tao (c6 tén mic dinh Sketchl) trung véi mat phang
do ta moi co6 thé sir dung dugc cac 1énh vé phac 2D.

1.4.5. Cong cu Select (chon)

Kich Select trén thanh cobng cu Sketch hoac chon
Tools > Select, cling c6 thé nhan phai chudt chon Select tlr
Menu ngl cdnh. Sau khi chtc nang nay dugc kich hoat thi ta

AHUII cac UD lugng co trong mat phang ve phéc.

Kéo mot doi twong hodc diém cudi (EndPoint) dé
thay déi hinh dang hoac vi tri cGia doi twong.

Kich dap vao kich thuéc (Dimension) dé thay doi
gia tri.

h truc.

mat phang
ing vé& phac
&n mo hinh

. MOt mat
n hinh, khi

Hinh 1.8

Lva chon cac canh (Edge) hoac mat (Face).

10



1.4.6. Cong cu Grid (tao lu6i)

Coéng cu Grid dung dé tao ludi trén mat phang vé phac dé tao didu kiéi
qué trinh vé& va tao kha nang bat diém trén cac nat cla ludi VE.

Kich Grid 1S trén thanh cong cu Sketch hodc chon Tools > Opti(
Document Properties - Grid/Snap xudt hién nhv hinh 1.9.
Document Properties - Grid/Snap

System Options Document Properties |

Detailing r Grid-
Dimensions | Display grid
Notes I Dash
Balloons I Automatic scaling
|—Arrows
Virtual Sharps Major grid spacing: 1100 00mm
Annotations Display
Grid/Snap Minor-lines pel major: |TO ~r\
Units
Colors - Snap—— _
Material Properties ISnap only whan grid is displayed
Image Quality | Snap lo points
Snap points pet minor: pi ~H
| Snap to angle: |45 OOdeg  -r~i
OK. Cancel
Hinh 1.9

1. Trong hop thoai, chon (check) hay huy bo (uncheck) hop kiém Displ
hodc tat ludi v& trén mat phéng vé phac.

2. Nhép gia tri cho hop Major grid spacing va Minor-lines per majoi
Major grid spacing la khoang cach gilta cac duong thang chinh (di

tron KinK 1 trnnrr m &t r\WVionrr 1/2 nKér> \/0 c1i® tri frrvnrr 1\Wfin/M* lai

thang chinh.

uan lgi cho

Hop thoai

Help

grid dé bat

lia tri trong
| thdng nét

per lIlltijor

I hai duwong

3. Chon Snap only when grid is displayed (ché do bat diém chi hoat dong khi hop
kiém Display grid dwoc chon), khi d6 du ta c6 chon Snap to points (bat ché do bat
diém) ma khong chon Display grid thi ché do6 bat diém cling khdng hoat dong
Nguwoc lai do khéng chon Display grid nhung chon Snap to points thi ché do bat

diém van hoat dong.



1.4.7. Cbng cu Modify Sketch

Coéng cu Modify Sketch di chuyén,
quay mat phang vé phéac, va phdng to
(thu nho) dong thoi cac doi twong mat
phang do.

r*

1 Kich Modify trén thanh
cong cu hodc chon Tools >
Sketch Tool > Modify. Hop
thoai Modify Sketch xuét hién.

2. Xac dinh céac
Modify Sketch.

thong s6 cho

Scale About: Lwa chon nay cé
anh hudng dén gbc phdng to

Modify Sketch

r Scale About---------

(* Sketch origin Fai
¢ Moveable origin F
-Translate rk
X value Y value r
16.00mMm i0.00mm l

r'* Position selected point

Hinh 1.10

hay thu nhé cac d6i twong trong méat phang vé phac.

Néu lva chon Sketch origin thi géc ti 1é cla né trung véi goc toa do |

vé phéac.

Néu Iwva chon Moveable origin thi gbc ti Ié trung véi tam cla cac doi

mé&t phang vé phac.

e Factor: Ti lé phdng to hay thu nhé.

 Translate: Dich chuyén mat phang vé phac doc theo cac truc Xva truc

s Ta co6 thé nhap gia tri dich chuyén vao 6 X value va Y value hodc cé

theo 2 truc Xvay.

V' Néu chon Position selected point, khi dé nguoi st dung can xac dinh
biét cia mot d6i twong nao dé (diém cudi, trung diém, hodc la tdam cla
trong mat phéng vé phac. Toa d6 cla diém duoc chon s& dwoc hién tl
value va Y value. Né&u ta thay ddi cac gia tri trong hop thoai va nhan |
toan bd cac déi tvong c6 trong mat phang vé phac sé di chuyén sao (

I4»Arv\ [4A /s tri 1 &1/ [-16n BA

ii8C quay mai vc piidL meo Z cacn:

s Nhép gia tri goc quay cho 0 Rotate.
s Nhéan chudt phai va di chuyén chubt.

3. Kich Close dé dong hop thoai.

J « —J I—1—"=—— 1 *

v —-1

lose

mét phéng

Ig c6 trong

:kéo chuot

tt diém dac
ng tron, ..)
ong hop X
1 Enter thi
toa do cula
Y value.

Cha y: San khi nhap mét aia tri but ky trong bwéc 2, ngwoi st dung c6 thé nhan phim
Enter dé tlidy suw thay doi trén mat phang véphéc.

12



15. THANH CONG cu VIEW (VIEW TOOLBAR)

Thanh céng cu View cé chirc nang chinh la diéu khién man hinh d6 hoa. Ti
thuan lgi cho nguoi sir dung trong qua trinh thiét ké dé c6 thé quan sat, phoni
ban vé& véi nhiéu goc dd khac nhau. Vi vay thanh cdng cu nay thwdng xuyén d
trong qué trinh vé.

1.5.1. Cbng cu Zoom to Fit

Pua tat cd cac d6i twgng cd trong ban vé 1én man hinh quan sat.

Kich Zoom to Fit ~ trén thanh cdng cu hoac chon View > Modify > Zoor
1.5.2. Cong cu Zoom to Area

C6 chirc nang phoéng to vung dugc chon Ién toan bd man hinh quan sat.

1. Kich Zoom to Area ¢ trén thanh cong cu hoac chon View > Modi
to Area.

2. Kich chudt xac dinh dinh th nhat clGa ving, gitr chudt trai va di chuyé
dinh doéi dién.

1.5.3. Céng cu Zoom in/out

C6 chirc nang phong to hay thu nhé man hinh quan sat.

1 Kich Zoom in/out ~ trén thanh céng cu hodc chon View > Modi
In/Out.

2. Nhén chu0t trai va ré chudt hwéng Ién phia trén man hinh dé phdng to, n
xuéng du¢i man hinh Ia thu nhé.

1.5.4. Cbéng cu Rotate View

Cong cu nay thuwdng xuyén duwgc st dung trong qua trinh vé, né cé tac dun
hinh do hoa dé tao thuan loi khi veé.

1 Kich Rotate View trén thanh cdng cu hoac chon View > Modify > i

lieu kién
thu nho
str dung

Fit

> Zoom

ludt dén

> Zoom

c lai kéo

Day man

ite.

Cha y: Chon View > Modify > Rotate About Screen Center dé quay ddi twotig xung

gquanh tdm cGa mun hinh quan sat. Chon View > Modify > Rotate dé quay déi tugng

i/iuiiili tam cua chinh no.

Gilt phim Shift vi nh@n phim di chuyén dé quay déi twong quanh 2 truc doc va ngang

nam trén mat phang quan sat véi cac goc 90° Nhan phim Alt va cac phim di chuyén dé

quay déi tuoriil quanh true vudng MIGC véi mun hinh quan sut.

13



1.5.5. Cbng cu Pan

Céng cu nay c6 chic ndng di chuyén méat phédng quan séat theo 2 phuong
theo man hinh.

1. Kich ~ trén thanh cong cu hodc chon View > Modify > Pan.

2. Gilr chuot va di chuyén chudt theo hwéng ma ban muén.

Cha y: Nguoi st dung co6 thé gitr phim Ctrl vii nhdn phim mdi tén dé di chi
quan séat theo 2 phuotig ngang va doc mun hinh.

14

ing va doc

I man hinh



Chuwong 2

THANH CONG ¢y SKETCH TOOLS

2.1. THANH CONG cu SKETCH TOOLS

Isketch Tools 1

\ AN 0 o u waoO X me? U
Hinh 2.1

2.1.1. Cong cu Line (tao dwong théng)

Kich Line £3 trén thanh céng cu Sketch Tools hodc chon Tools > Sketch Enl > Line.

2.1.2. C6ng cu Rectangle (tao hinh chir nhat)

P2
Kich Rectangle trén thanh céng cu hodc chon \
Tools > Sketch Entity > Rectangle. Hinh chr nhét
dwoc xac dinh bang cach dung chudt xac dinh 2 dinh
déi dién. PO
2.1.3. Cdng cu Centerpoint Arc (vé cung tron cé
tam xac dinh) 7
. . A R P1
1 Kich Centerpoint Arc -1 trén thanh cong
cu hodc chon Tools > Sketch Entity >
Centerpoint Arc.
P ) Hinh 2.
2. Kich chu6t dé xac dinh tam c0a cung tron
(diém PO trén hinh 2.2).
3. Di chudt dén diém bat dau cla cung tron (diém
PI). Khi d6 ban kinh clta cung tron doéng thoi
rtlrrir Yar riinh PO
2.1.4. Cong cu Tangent Arc (vé cung tron tiép tuyén) ) P1
Kich Tangent Arc SO trén thanh céng cu ho&c chon
Tools > Sketch Entity > Tangent Arc.
1 Chon diém cudi (TO) clta mot dwdng théng,
cung, Ellipse hodc la Spline (hinh 2.3).
J P P ( ) Hinh 2.3
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2. Di chudt dén vi tri cubi cla cung tron ti€p tuyén (PI).

2.1.5. Coéng cu 3 Pt Arc (vé cung tron bang 3 diém)

1. Kich 3 Pt Arc trén thanh cong cu hoac
chon Tools > Sketch Entity > 3 Pt Arc.

2. Chon diém bat dau cda cung tron.
Chon diém cudi cla cung tron.

4, Xac dinh diém th 3 cla cung tron.

2.1.6. Co6ng cu Circle (vé duvong tron)

1 Kich Circle isJ trén thanh c6ng cu hoac
Tools > Sketch Entity > Circle.

Con trd thay déi thanh Hinh 2

2. Xac dinh tam cua dudng tron (diém PO,
hinh 2.4).

3. Kich chudt dé xac dinh ban kinh cla
dwong tron, diém P1 (ban kinh chinh Ia
khoang cach gilra tam va diém via
chon, doan POP1).

2.1.7. Co6ng cu Ellipse (vé Ellipse)

1 Kich Ellipse ~ trén thanh cbng cu
hodc chon Tools > Sketch Entity > Hinh 2.5
Ellipse.

2. Nhan chudt dé xac dinh tam cua
Ellipse, diEm PO & hinh 2.5.

3. Nhén chudt xac dinh diém Pl dé xac
dinh ban kinh cuia truc Ién.

4. Nhan chu6t xac dinh diém P2 dé xéac
dinh ban kinh cua true nho.

Kich Parabola ~ trén thanh cbng cu
hoac vao Tools > Sketch Entity > Ellipse.

Xéc dinh tiéu diém cha Parabol, diém
PO (hinh 2.6).
Hinh 2.6

16
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3.  Xa&c dinh dinh cua Parabol, diém P1
4. Xac dinh diém dau cla cung Parabol, diém P2.
5. Xac dinh diém cu6i cua Parabol, diém P3.

2.1.9. Cong cu Spline (v& dwong cong Spline)

1 Kich Spline trén thanh cdng cu hodac chon Tools > Sketch Entity :
2. Lan lwot lya chon cac diém ma dwong Spline di qua.
3. Chon Select trén thanh cong cu dé két thic dwong Spline.

2.1.10. Cong cu Centerline (dudng tdm)

Kich Centerline " trén thanh cdng cu hoac chon Tools > Sketch Entity > (
Pudng Centerline thuong dugc dung cho nhitng phan tr d6i xrng. N6 dugc
cac lIénh nhv Mirror va Revolve.
2.1.11. Cbng cu Mirror (d6i xtrng)

Cong cu nay dugc dung dé ldy d6i xirng cac ddi twong qua dwong Centerlin

1 Néu trong mat phang vé phac chwa c6 duong Centerline ta phai st d
Centerline dé vé (da trinh bay).

2. Gilr phim Ctrl va lan lugt chon duong Centerline (dwong dbi xing
tuong can lay déi xd&ng.

3. Kich Mirror — trén thanh cdng cu hoac chon Tools > Sketch Entity

Vidu: Trén hinh 2.7, C1 la dudng tron can lady d6i xing, C2 la duwdng tron
Cl qua dudng Centerline.

Hinh 2.7

>line.

terline.

dung cho

;cong cu

i cac doi

lirror.

xrng voi
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2.1.12. C6ng cu Fillet (tao géc lwon)

1. Kich Fillet D1 trén thanh c6ng cu hodc chon Tools >

Xk
Sketch Tools > Fillet. Hop thoai Sketch Fillet hién _ I 1ATA
Radius: I

lén nhv hinh 2.8. Al

2. Trong hbép Radius nhép vao gid tri cho ban kinh Close
géc luon. W Keep constidne s *2

3. NEu gobc lugn dad cod kich thuéc hoac mdéi quan hé va Hinh 2
nguwoi st dung muoén gilr nguyén nhirng théng tin do
thi tich vao hop Keep constrained corners. Néu ta khong tich va 0p Keep
constrained corners thi sw sé& hdi c6 mudn xoa nhirng rang budc d; ) cua doi
tuong khong. NEu tra 161 Yes thi cac rang budc vé Dimension va Relat s cua doi
twgng sé bi huy bd. Néu No thi 1énh Sketch Fillet sé khong dwoc thuc h

4. Kich Undo —J+néu mudn huy bd Iénh Fillet cudi cung.

5. Kich Close dé dong hop thoai.

Vidu: Hinh 2.9a thyc hién Iénh Fillet va chon Keep constrained corners li décuc
rang budc vé kich thudc gitra dinh bi Fillet voi cac ddi twong khac van d duy tri.
Hinh 2.9b thuc hién Iénh Fillet va khéng chon Keep constrained corners n  cac rang
budc cla dinh bi Fillet bi huy bé (¢ vi du nay rang budc vé kich thuéc bi huy b<

60

(b)

2.1.13.Cdng cu Chamfer (vat géc)
Trong sw c6 2 kiéu vat géc khac nhau:
Kiéu | : Géc - khoang cach (Angle-distance)

1 Dung chuot chon 2 dbi twgng (gitt phim Ctrl va tich vao 2 déi twgng can chon) can
dung cho Iénh Chamfer.



2. Kich Sketch Chamfer trén thanh cong cu hodc vao Tools > Skel  Tools >
Chamfer. HOp thoai Sketch Chamfer xuét hién (hinh 2.10).

Ji'-AiS
Charnfei Parameters
-tra chon, goc- khoang cach.

'Lwa chon khodng cach.-
khoang cach

(* Angle-distance

C Distance-distance-

| Equal distance

nhép Jdnoang

p ~“Nm cach
r\ j45.00deg nhéap géc
Hinh 2.10

3. Nhap cac théng sé cho hop thoai. Lwva chon Angle-distance.
i o
Nhén khoang céach ' , va goc L cho hép thoai.

4, Kich OK ~ dé két thic 1énh Chamfer va dong hop thoai.

5. Kich ~ aé huy bé Iénh Chamfer.
Kiéii 2: Khoadng céach - khodng cach

V6i truong hop Distance-distanee ta cling tién hanh twong tw nhw voi truong  JAngle-
distance. Nhuiag khac 0 buwéc 3 la ta chon Distance-distance trén hop t<  va nhéap
kboa.ig cach bi vat goc cho mdi canh. Néu khoang cach vat goc trén 2 canh bi  nhau thi
chon Kqu?l distar.né.

20

Hinh 2.12 Hinh 211
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2.1.14.Cong cy Trim (céat)

Ccoéng cu Trim dwoc dung dé xén mot doan cla duong thdng dudng tron lg Spline,
Ellipse, Centerline va né cling c6 thé duoc dung dé xoa cac déi twong trén.
1. Kich Trim Li* trén thanh céng cu hodac chon Tools > Sketch Tools > m

2. Di chuyén chudt dén doan can xén (doan bi xén chuyén thanh mau (), néu doi
tvong chuyén sang mau do thi ca doi twong dé sé bi xoa.

Chay: Trim cling c6 thé duoc dung dé kéo dai mot doi twong. Kich vao ¢ 7 cudi cla
doi twoiig (EndPoint), gi® chuot trai va di chudt dén khi gap ddi twogng khac.

2.1.15. C6ng cu Offset (tao mot doi twgng maéi cd cac bién dang song song cach déu
cac bién dang twong (*ng ctia doi twong cli mot khoang cach cho tri )

1. Trong mat phang vé phéc, chon ddi tvgng can offset.

2. Kich Offset A trén thanh céng cu hodc chon Tools (i)
* * :
> Sketch Tools > Offset Entities. Hop thoai Offset () (%) (

Entities xuét hién (hinh 2.13). Parameters
. {23.00mm
3. Nhép gia tri can offset vao hodc cé thé di chuyén
chudt dé xac dinh gia tri offset. I Revers
W  Select
Cchua )'/Z Bi-direc
s Chon Reverse dé doi chiéu Offset
Hinh

S Chon Select chain dé chon toan bd déi twgiig (vi du
ta chon mot canh cha hinh ch nhat nhirig cd hinh sé bi Offset).

s Chon Bi-directional néu Offset theo 2 chiéu.
2.1.16. Cong cu Extend (kéo dai déi twong)
St dung Extend dé kéo dai mot ddi twong cho téi khi gap mot déi twgng kh

Kich Extend [U trén thanh cdng cu hoac chon Tools > Sketch Tools > E id

Coéng cu nay dugc diung dé sao chép dbi twong géc thanh nhiéu déi twong va sdp x&p céc
déi twong dé theo hang, cot.

S
1 Kich Linear Step and Repeat trén thanh coéng cu hodc chon Tools >

Sketch Tools > Linear Step and Repeat. Hop thoai Linear Sketch Step and
Repeat xuét hién (hinh 2.14).

20



2. Chon céac d6i tugng can st dung (cac ddi tvong dwgc chon xudt hién tror  0op Iteilis
to repeat).

3. Nhap cac thong sé cho Direction 1 (theo phwong ngang)va nhap cac | Ig s6 cho
Direction 2 (theo phwvong doc).

e Number la sé ddi tugng dwgc copy theo phuong doé.

e Spacing khodng cach gilta cac d6i tugng dwgc copy theo phuong do.

e Angle la géc bi léch ctia phuong so véi truc hoanh.

« Kich O] @é déi lai hwéng chia Direction 1 hoac Direction 2.

« Sk dung -HI dé tré lai trang thai trudc.

e Sk dung nGt Preview dé xem két qua.

4. Kich OK dé két thic Iénh va dong hop thoai.

Cha y: Dé chon gdc vu khoang cach ta cé thé st dung chudt tich vao dié)  dau mdi

tén  -£ZZE*>>  vcl di chuyén chudt dén vi tri mong muén.

Linear Sketch step and Repeal

- Direction 1 - e e oK |
Number Spacing Angle
13 J-lllaamm "ilodeg g Inil Cancel |
I'~ Fixed Help
Direction2 ... s
. . I Preview |
Numbei Spacing Angle
1 1100rnm -Nisudeg <0|
T Fixed
U Constrain arrg'e between axes
Items to repeat: Instances: Instances deleted:
-
a 3
mrin i..1H

Sau khi I1énh duwgc thyc hién thi ta c6 thé xod mot doi twong bt ki dwgc tao ra béi Linear
Step and Repeat

Cac doi tugng dwgc copy hién ra trong muc Instances theo toa ddé*hang va cot vi vay
néu ta mudn huy bo déi twgng nao dé thi chon d6i twgng va nhan Delete.



Vidu: S dung Linear Step and Repeat dé tao sao chép doi twong géc th 1 mot tap
hop cac ddi twgng moi (hinh 2.15).
1. Chon d6i twvong sir dung cho Linear Step and Repeat.

St dung cbng cu Linear Step and Repeat.

no

Trong Direction 1 nhdp Number la 2, khoang Spacingla 400 va Angl< 0. Tuong
tw trong Direction 2 nhap Number la 2, khodng Spacing la 300, va Anj la 60.

w

4. Preview dé xem két qua va tich OK dé két thuc Iénh.

Hinh 2.15

2.1.18. Co6ng cu Circular Step and Repeat

Lénh nay dwgc dung dé sao chép ddi twong gdc thanh nhiéu doi tvong, qu)  Dsao chép

cac déi twong la duong tron.

2. Kich Circular Sketch Step and Repeat trén thanh cdng cu hodac chon Tools >
Sketch Tools > Circular Sketch Step and Repeat.

Hop thoai Circular Step and Repeat xuét hién (hinh 2.16)

3. Nhap cac théng sb can thiét:

22



g W e

Radius va Angle (trong muc Arc) la khoang cach tir tam clia d6i twong <  copy dén

tam cla dwong tron quy dao, va géc tao béi duong ndi hai tam trén so véi rhoanh.
X va 'Y (trong muc Center) la toa dé cta tam dwong tron quy dao.
Number la s6 doi twong dwoc sao chép (ké ca ddi twgng gdc).
Total Angle la tong cung tron tinh tir ddi twong thir nhat dén déi twong ¢ cung.
Spacing la khodng cach gitra cac ddi twong.
Equal la chuyén ché do gitta Total Angle va Spacing M hai lya chon nay 1  trir nhau.
Nat -221 c6 tac dung dao chiéu Total Angle.
Kich OK dé két thac 1énh.
CrcubrSkjelch step and Repeal
30mm Cancel |
p7 Fixed Help |
- Center- Preview ]
X
-75.89mm 65.93mm
-Step
Number Total angle W Equal
360deg -1-
I' constrain spacing
Hems to repeat: Instances: Instances deleted
Linel 1
Line2
Line3 (4
Line4
Hinh 2.16
Vé dbi twong goc.
Chon ddi twgng goc.
Kich hoat cdng cu Circular Step and Repeat.
Trong Radius nhap 100, Angle nhap 0, Numbernhép 6 va Total angle nhap 360
Preview dé xem két qua va tich OK dé két thaclénh.
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2.2. CAC CONG CU TAO M6i QUAN HE GIJA CAC B6i TUONG (T  SKETCH
RELATIONS TOOLBAR)

Thanh cdng cu nay cé cac chirc nang dinh nghia cac tinh chat cta ddi t g nhu xac
dinh kich thuwéc, vi tri va tao cac mdi quan hé hinh hoc nhv vudng goc, sor ong, trung
nhau... va ca céng cu x06a chung.

M&i d6i twong déu co cac tinh chdt khac nhau, sw ho tro kha ndng nay rdi  inh. Trang
thai cia moi d6i twong duoc thé hién bdng mau sic cla chdng trén man hinh C oa:

*  DPuoc dinh nghta day du - mau den: D0i twong dwoc dinh nghia ddy di o gébm céc
tinh chat vé vi tri, kich thuéc va nhiéu tinh chat khac cta déi twgng h< toan duoc
xac dinh. Vi du m6t dwong tron c6 tdm xéac dinh va ban kinh xac dinh 1 16 d& duoc
dinh nghta day du.

nhau hoac
cac mdi quan hé tao ra la phi ly khéng thé thuc hién dwgc. Nhuw vay la phai loai bo
bt cac rang budc hodc kich thuéc. D€ cd thong tin dé loai bd xung dot, hdy dunc
téi cac Iénh Display/Delete Relations.

e Chuwa duoc dinh nghfa day du - mau xanh: Kich thwéc, vi tri cta d6i twong chua
dugc xac dinh day du, do dé nguoi sir dung c6 thé thay ddi hodc thém bét mot so
linh chat clta d6i twong.

24



« Diéu kién phi ]y - mau hong: vi tri cia dbi tugng khdng dwgc xac <
budc ta dang st dung.
« Khong thuc - nhuém vang: B&i twgng khéng mau thuadn nhung cé k

thwc té, nhu c6 gia tri bang 0 (kich thudc, ban kinh) hodc cac duong cét n

2.2.1. Céng cu Dimension (tao kich thuéc)

Cong cu Dimension trong SW, ngoai viéc ghi kich thuwéc cho cac déi twong
vé nhu trong AutoCad, con c6 chirc nang méi vé cung quan trong tao nén stc r
so vOi cac phan mém da co.

100

LO

20

Hinh 2.18

V@i hé thong kich thudc cé diéu khién, cac doi tuong coé trong ban vé dug
thay doi kich thudc theo kich thudc digu khién né. Véi chirc nang nay thi khi
vé, nguoi thiét ké khéng phai quan tam nhiéu dén kich thwéc cla chi tiét. Vi si
dvoc hoan thanh thi nguoi thiét ké co thé thay doéi cac kich thwéc cla ban vé
bdo dwoc vi tri twong quan gitra cac phan cua chi tiét. Ta c6 thé thay doi chiéu
ch* nhat lén véi kich thudc bat ki nhwng cac kich thwéc con lai kher.g thay

tvong quan cha chi tiét van degc dam béo.

Tir d6 c6 thé thdy dac diém nay rat cd loi cho nguoi thiét ké, nhat la trong <

truong hién nay sw thay d6i mau ma san phdm dién ra rdt nhanh chéng. Néu 5

1 véi rang

|ud khong
ig Spline.

trong ban
h cta sw

p nhat va
) mot ban
:hi ban vé
van dam
Icta hinh

iva vi tri

;inh té thi
ung phan
rthay doi

«MI UWI1 wan.

Dé kich hoat Dimension, ta kich Dimension L-J trén thanh cong cu hodc chon Tools

Dimension. Khi dé ta c6 thé ghi kich thuéc cho cac d6i twong sau day:

« Ghi kich thwéc cho mot duong thang hodc mot canh (Edge), kich chudt vao déi

tuong va di chu6t dén vi tri dat kich thuwéc.
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Goc gitra hai duong thang, ta kich chudt vao hai d6i twong. Cha y vi tri
anh hwdng dén gia tri goc gilta hai duong thang (hinh 2.19).

Hinh 2.19

Khoang cach gira mot diém va mot duong théng, ta kich chuot vao
dudng thdng hoic canh.

Khoang céach gitra hai diém, ta chon 2 diém dé ghi kich thuwéc (hinh 2.21

20

Hinh 2.20

chudt cé

mr va mot



e Ban kinh ciia mdt cung, ta chon cung can ghi kich thuéc.

« D09 dai cia mot cung.

'S Kich chugt 1én cung tron can ghi kich thuéc.
'S Chon diém bat dau cha cung, P1 (hinh 2.21).
s Chon diém cudi cua cung, P2.

» DBuwong kinh ciia mdt duong tron.

Hinh 2.21

1.2.2. Cong cu Add Relation (tao quan hé gilra cac hoa tiét)

Kich Add Relation s trén thanh céng cu hoac
:hon Tools > Relations > Add. Add Relation cé chirc
lang xac dinh moi quan hé gilta cac ddéi tugng nhw
luan hé vudng go6c, song song, ti€p xuc,... Khi chon
~dd Relation thi hop thoai Add Geometric Relation
LUEt hién (hinh 2.22).

e« Dung chudt chon céac déi tugng can thiét lap cac
moi quan hé

e Relations: Chon mdi quan hé gitta cac doi twong
c6 trong Selected entities.

e Sau khi chon m6i quan hé xong, kich Apply thi
madi quan ho gitra cac d6i twong dugc thiét lap.

Add Geometric Rela

r Selected entities
Apply
Close
*
0
r-Relations *1
C Horizontal r za\
C Collinear Y dial
C Perpendicular C M
¢ Tangent r rentric
r  Midnnint r section
» oyniirrcun; » W
C Pierce C Merge points
Hinh 2.22
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Relations
(ki€u quan hé)

Horizontal or Vertical
(ngang hodac dirng)

Colinear

(cung dudng thang)

Coradial

(cung béan kinh)

Perpendicular

(vubng goc)

Parallel
(song song)

Tangent
(ti€p xac)

Concentric
(ddng tam)

Midpoint
(diém gira)
Intersection
(giao nhau)
Coincident
(trang nhau)
Equal

(bang nhau)

Symmetric
(d6i xirng)

Merge Points

Kiéu déi twong
dwoc lwa chon

- Mot hodc nhiéu dudng
thang

- Hai hodc nhiéu diém

Hai hoc nhiéu dwong thang
Hai hodc nhiéu cung tron
Hai dudng thang

Hai ho&c nhigu dudng thang

Mot cung tron, Ellipse
hodc Spline va mdt duong
thang ho&c cung tron

Hai hodac nhiéu cung tron
hodc 1a mot diém va mot
cung tron

Mot diém va mot duong

Hai dwong thang va mot
diém

Mot diém va mot dwong,
cung tron hodc Ellipse

Hai ho3c nhiéu dwong thang
Hai hodc nhiéu cung tron

truc d6i xtng (Centerline)
va hai doi tugng (diém,
dwong, cung, Spline) dobi
xing qua truc

Hai diém EndPoint (diém
cudi clia hai doan thang)

Bang liét ké cadc mdi quan hé gitra cac hoa tiét

Két qua
- Céc duong thang sé cur
ngang hodc phwong ding

- Céac diém sé duoc gioni
ngang hoac phwong ding

Céc doan thang cung nam tr

Céac cung tron c6 cung tar
kinh quay.

Hai duong thdng vudng gc
Céc dwong thang song son

Cac doi tugng duoc lua
vGi nhau

Cac doi twong sé co6 cung t

Diém d6 s& ndam & chinh giti

Diém dé sé& nam trén dié
dudng thang
Diém s& nam trén duor
hoac Ellipse

Do dai cac duong thang be
Do dai cac cung tron bang

Hai d6i tugng d6i x(rng qu

S [ -

6 phuong
;0 phuwong
16t dudng
lay va ban
i nhau.

f r.hau

1 ti€p xdc

ian thang
:iao clia 2
cung tron
nhau

U

nterline

ong hi co

.ruong hop

ngoai I&, ta van c6 thé thay déi chiéu dai

cla dudng thang

Hai dit m nay sé trung nhau

Vidu: Cho cac hoa tiét nhu hinh 2.23. Hay tao m6i quan hé giva cac d6i tuwgng trén hinh

VE nay.
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* Quan hé vudng goc gilra duong 11 va 12.

* Quan hé song song gitta duong 11 va 12.

* Quan hé doéng tam gilta dwong tron cl va c2.

e Quan hé tiép xuc gitta dwong 11 va duong tron c1
« Badiém pl, p2 va p3 giong theo phvong ngang.
« Badiém pl, p2 va p3 giéng theo phwvong  ding.

*pll *p3 N

Hinh 2.23
Kich Add Relation y j hodc Tools > Relations > Add...

e Chon Il va 12 > chon Perpendicular (vubng goc) > Apply.

e Chon 11 va 12 > chon Parallel (song song) > Apply.
e Choncl va c2 > chon Concentric (déng tam) > Apply.
« Chonli va cl > chon Tangent (tiép xac) > Apply.

e Chon pl, p2 vap3 >chon Horizontal> Apply.

« Chon pl, p2 vap3 > chon Vertical> Apply.

Chu y: Trong hop thoai Add Geometric Relations kich Apply dé thiét lap quan hé
‘6c khi st

MIT UK uur mung uu Cluoc chon

PR oomte W

thi kich chu6t I1én d6i twong can huy bo.
2.2.3. Cong cu Display/Delete Relations (Xem/Xo0a cac mdi quan hé)

Kich Add Relations 18ii] trén thanh céng cu hodac chon Tools > Relations >
Display/Delete. V6i Display/Delete Relations ta c6 thé xem hodc xod cadc méi quan hé da
duoc thiét 1ap trong ban ve.
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Hop thoai Display/Delete Relations xudt hién.

« Chon déi twong trén mat phang vé phac (d6i twong dwoc chon hién t
relations by).

« Delete: Xo4a m6i lién hé hién thoi cta d6i twong (cac d6i twong nam trong

e Delele All: Xoa tat cd cac m6i quan hé véi déi twgng dugc lva chon.
2.2.4. Cong cu Scan Equal

Kich Scan Equal L—*trén thanh cong cu hodc Tools > Relations > Scan
nang cla né 1a hién ra cac dwéng, cung c6 chiéu dai hodc ban kinh bang nhau.
2.2.5. Automatic Relations (ty ddng xac lap quan hé gilra cac ddi twong)

Né&u chon ché dd nay thi cac déi tuong duoc vé trong mat phang vé phac s
mdi quan hé trong mot s trvong hop. Do d6 nguoi diung khong thé thay doi
déi twgng mot cach tuy y.

Pé bat hoac tdt Automatic Relations, vao Tools > Sketch Tools
Relations. Can chd y trong qua trinh vé cac d6i twong thi trang thai cda cor
thay doi tuy vao mdi quan hé cta d6i fuong, néu ché do Automatic Relation
cac moi quan hé dé sé tv dong duwoc thiét lap.

Coincident Midpoint

232

Vo

Intersection Tangent

Perpendicular

Horizontal
20 Vertical

VvV

g Display

IEntities).

ual. Chtrc

rdong tao
1 chéat cua

LUtomatic
) chudt sé
roc bat thi

Hinh 2.24: Cac quan hé sé dugc thiét 1ap néu ché dd Automatic Relations dugc chon
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2.2.6. Cong cu Automatic Inferencing Lines ( bat tit tia giong)

Ché do nay ho trg cho viéc vé d6i twong voi viéc xudi hién cac duong giong  :ac diém
d4 co trén ban vé& (nhw tdm duong tron, diém cudi cla doan théng...).

Pé bat tit ché dd Automatic Inferencing Lines chon Menu Tools > Sk< |tools >

Automatic Inferencing Lines.

2.3. Vi DU VE BIEN DANG CUA CHI TIET CHO TREN HINH 2.25

2.3.1. Cac buéc mé& moi truong vé phac

i. Khoi dong chvong trinh sw.

2. Trong m@i treong sw, kich New tién thanh céng :u hoac chon File > Ne
Hop thoai New xudt hién:

3. Trong Tab Template, chon biéu twong
ban vé Part, kich OK man hinh quan sat
ban vé xudt hién.

4, Tao luwdi va chon don vi do cho ban vé.

Kich Grid ~ trén thanh cdng cu Sketch,
hoac chon Tools > Options. HOp thoai
Options xudt hién. Chon Tab Document 00
Properties, chon Grid/Snap (phan 1.4.6) dé
tao lwdi va kha ning bat diém cho ban v,
chon Units (phan 1.2.4) dé xac dinh don vi

do cho ban vé.

5. Kich Sketch ~ trén thanh céng cu
Sketch hoac chon Insert > Sketch. MOoi
trirnfno V? nhar Yiiat hién

2.J.Z. Ve pnac Dien aang

1 Kich Line ~ trén thanh céng cu Sketch Tools, hodc chon Tools > Sketch
Entily > Line.
« Di chuyén chudt vao man hinh vé phac. Trén man hinh con trd chuyén thanh but vé

e Nhan chudt trai tai mot vi tri bat ki trén man hinh vé phéc.
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w

Dich chuyén chudt sang phai theo phwong ngang. SW ty déng hién rang budc
ndm ngang cho doan thang dwoc vé (hinh 2.26a).

V20
8

(a) (b)

Hinh 2.26
Nhé&n chudt trai dé xac dinh duong thdng ndm ngang.

Di chudt 1én trén dé vé tiép duong thadng th hai. Sw tw dong dua ra  budc vudng
goc (hinh 2.26b), nhdn chuot trai dé két thac viéc vé doan thang nay.

Di chuyén chudt ra khdi vi tri vlra nhan chudt, sau
d6 di chuyén chudt tré lai vi tri cla dau doan théng
vira tao. Di chuyén chu6t sang bén trai, cung tron
xudt hién (hinh 2.27). Nhan chuot trai dé két thic
viéc tao cung tron.

Di chuyén chudt dén diém cudi cla doan thdng dau
tién, nhan chudt dé tao duong thdng ndi cung tron
va doan thang dau tién.

Nhadn ESC trén ban phim dé két thic Iénh, hodc co
thé kich cong cu Select trén thanh cong cu Sketch.

KE&t qud sau khi hoan thanh Iénh Line (hinh 2.28a). Hinh 2

Ti~rr. ary ver m/St rtifrvncr trAn nVIiA Wi 0 trann AANn. Wk xra/l A 1a én ngoéi.

Kich Circle w trén thanh céng cu Sketch Tools, di chuyén chudt déntam cla
cung tron 16n, con tré chuyén sang mau vang.

Nhan chudt trdi xac dinh tdm duoiig tron. Di chuyén chudt dé xac dinhban kinh
dwong tron, sau d6 nhan chudt dé két thac viéc tao duong tron (hinh 2.28b;.

Nhan phim ESC.



(a)
Hinh 2.28

2.3.3. Tao rang budc cho cac dbi twgng

7.
8.

Kich Add relation -k trén thanh cdng cu Sketch
Relation.

Hop thoai Add Geometric Relations xudt hién
(hinh 2.29).

Chon duwdng thang doc d4 (hinh 2.30).
Chon rang buéc Vertical.

Kich Apply.

Chon duwong d3 va d4.

Chon rang bufc Tangent.

Kich Apllv. sau dé kich Close dédong hop thoai.

K&t qua sau buéc 8 ta dwgc bién dang nhr  hinh 2.30.

2.3.4. Ghi kich thuéc cho cac doi twong

Relation.

Chon doan thang dl, sau d6 di chuyén chuét va
nhan chudt dé xac dinh vi tri ghi kich thwéc. Hop
thoai Modify Auat hién. Nhap gia tri do dai doan

thadng 1a 30mm

Add GeomQiric Retain

Selected entities

L
r Relations

000 o

Horizontal

Collinear

Perpendicular

Tangent

Midpoint
Coincident
Symmetric

Pierce

ST o=QTS
<

ZTm~— <m

Hinh 2.2

- d2

dl

ifx j

lose

ntitc
mCtion

points
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Nhan phim Enter hodc kich OK 2/1. Modify

Tiép theo kich chudt vao doan d2, va nhap d6 dai cho doan
thang 1a 35mm. A I£Z

Nhéan Enter. f 12.31

Kich chudt vao dwong tron nhd dé tao kich thuwdc cho duong
tron nhé, véi dwong kinh cta dudong tron la 20mm.

2.4. Vi DU TAO BIEN DANG CUA THEN HOA CHO TREN HINH 2.32

34

b)
c)

d)

i->u5-

Kich New ~ trén thanh cong
cu Standard, hodc chon

<<

File > New. Hop thoai
New SolidWorks Document
xudt hién. Chon Tab Tutorial va 4
kich vao biéu twvong cla ban vé
chi tiét.

éloo

Kich Circle ® trén thanh cong
cu Sketch Tools, hodac chon
Tools > Sketch Entity > Circle.

Kich chudt tai mot diém bat ki

trén man hinh dd hoa dé xac dinh

tam cla dwong tron (vi du diém

PO trung v6i gbc toa do). Hinh 2.32

Di chuyén chudt dé xac dinh ban kinh cta dwdng tron, sau d6 nhd  ludt dé két
thic viéc tao dwong tron nhé cl (hinh 2.33).

St dung lai cong cu Circle dé tao duong tron 16n

c2 (hinh 2.33).

Kich Dimension ~ trén thanh cdng cu Sketch
rAlaHnn

dwong kinh 1a 60mm.

Nhan phim Enter.

Kich chudt vao dwong tron Ién va nhép gia tri cho
dwong kinh 1a 80mm.

Nhédn phim Enter. Hinh 2.33



7.

10.

11.

Kich Line — trén thanh c6ng cu Sketch Tools, hodac chon Tools > Sk
> Line. Tao duong thang 11 theo phuong doc (hinh 2.34a).

Kich Centerline * trén thanh cong cu Sketch Tools, hoac chon Too
Entity > Centerline.

Di chuyén chudt dén tam cla duong tron (con tré chuyén sang mau
chudt dé xac dinh diém thi nhat ctia dwong Centerline.

Di chuyén chudt huéng Ién phia trén, sau d6 nhan chudt dé két thic vié
Centerline (dutng ctl trén hinh 2.34a).

Nhéan phim ESC hoac chon Select ~ trén thanh cong cu Sketch.
Gilt phim Ctrl, va chon cac dutong 11 va ctl (hinh 2.34a). Kich Mirr

thanh céng cu Sketch Tools, hodc chon Tools > Sketch Tools > Mirror

Mot duong thang moi duoc tao d6i xirng véi dudng thang 11 qua duong
ctl (goi la duong 12).

/>

Kich Dimension trén thanh céng cu Sketch Relations.

Dung chudt kich vao doan thdng 11 va doan thang 12 (hinh 2.34a), di chu
chudt dé xac dinh vi tri can ghi kich thuéc.

Hop thoai Modify xuat hién.

Trong hdp thoai ta nhap gia tri cho kich thwéc la 14mm.

Kich OK J.

(0) (b)
Hinh 2.34

I Entity

Sketch

g). Kich

0 duong

A trén

nterline

va nhan



36

12.

13.

Kich Trim ~ trén thanh cdng cu Sketch Tools, hodac chon Tools > Sl
Trim. Sau d6 1an lwgt nhan chudt trén dwong tron cl tai diém pl va du<
diém p2.

Chon Select ~ trén thanh cong cu Sketch dé két thic 1énh Trim.
Bién dang sau khi thuc hién buéc 10 (hinh 2.34b).

St dung lénh Circular Sketch Step and Repeat dé tao rang cua then.
Chon céc doan thang tao bién dang rang then.

Kich Circular Sketch Step and Repeat ee¢ trén thanh céngcuSket'
chon Tools > Sketch Tools > Circular Sketch Step and Repeat.

Hop thoai Circular Sketch Step and Repeat xudt hién.

Nhap toa d0 X va y cla tdm dwong tron quy daovao cac 6X va
Center (& vi du nay vi tdm dwong tron trung g6c toa do nén ta nha]

toa d6 Xvay).

PN ~ -

Circular Sketch Step and Repeat " IpEEA Ti
Arc OK
Radius Angle
|14386mm  -i1|3265deg -] Cancel
- Fixed Help

- Center- .
Preview
X
Omm Omm
r Step
Number Total angle
[ jil360deg  j-1 £ij
I* Constrain spacing
Items to repeat: Instances: Instances deleted:
nrar Ir2i Tir
© d !
Hinh 2.35

:h Tools >
tron c2 tai

rods hoac

thudc muc
a tri 0 cho



e Trong Number nhép gia tri 6.

e Trong Total Angle nhap gia tri cla géc la 360° va chon hop kiém Equi € khoang
cach goc gilra cac rang bang nhau.

« Kich OK dé két thuc lénh.
Két qua ta duoc bién dang (hinh 2.36).
14. S dung I&nh Trim dé cét cac doan thidng & chan then.

Cha y: Sau khi chi tiét dwgc hoan thanh ta c6 thé thay déi cac kich thwéc d hen lioa.
Vi du tu co thé thay déi duong kinh dinh cua then, dutong kinh chan cua then M iéu rong
c@ia rang then nhw sau:

Kich dap chu6t vao cac kich thwéc 1an thay doéi, hop thoai Modify xuat hién
14

Ix] 8[*7]
N/itj) gid tri m@i cho kich tliwéc can
moi cho ban vé. Qua dé ta thdy VOI hé
thong kicli thuwéc cé diéu khién nay thi

viéc thay doi clc thong s6 clia ban vé
rat nhanh chéng va thuan logi.

Hinh 2.36
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Chuwong 3

GIOI THIEU CHUC NANG CAC CONG cu TIE IcCH
TRONG THIET KE 3D

3.1. NHUNG KHAI NIEM co BAN

Thé manh 16n nhét va r6 rét nhat cta SW so v6i cac phan mém CAD dang  yc st dung
hién nay trén thi trvong la khd ndng tao ra cac khéi 3D mdt cac nhanh chéng chinh xac.
Ngoai ra né con c6 kha nang tao ra dwgc cac vat thé, cac chi tiét vai hinh dar it phtrc tap

ma cac phan mém khac c6 thé khéng lam dugc. Vi cac cong cu vé 3D khon lieu nhung
no lai c6 khd nang xt ly dugc nhiéu trvong hop véi cung mot cong cu. Do d6 ¢ hiéu can
ké vé chirc nang cla tirng Iénh la rdt quan trong. Bé tao thuan lgi cho ngud  rdung tiép
can vGi cac lénh trwdc hét can hiéu mot s6 khai niém va nguyén tic thiét ké déi tuong
3D trong Sw.

o Mat (Face) la déi Origin Ver*e> Edge

tvong thudc vat thé
va dugc gi¢i han boi
cac canh (Edge), ol |
xem hinh 3.1.
e« Canh (Edge) la giao
tuyén clOa cac mat
(Face). Plane Face
« Dinh (Vertex) la giao Hinh 3.1
diém cula cac canh.
Mt phang (Plane): 12 mot mat phang bat ki ndm trong khong gian ba N6 la co

s& dé tao cac mat phéng vé& phéac, hodc lam méit cét, mat phang d6i xin

Nhitng d6i twgng 2D ndm trén méat phadng vé phac la co s& dé tao nén déi tuona

e Trong ban vé chi tiét (Part) cong viéc dau tién la tao khéi co s¢ (Base). Tiép theo
cac hinh khéi dwgc bo sung vao phan vat thé da dugc vé goi la Boss, néu vat thé da
dugc vé bi bo b6t di goi la Cut, xem hinh 3.2. Céc lénh dugc st dung dé tao céc
khdi Base va Boss thuwong la Extrude Base/Boss, Revolved Base/Boss. Cac Iénh

duoc st dung dé tao cac khoi cat 1a Revolved Cut va Extrude cut.
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Sketch Sketch extruded 10mm

rout
Hinh 3.2
. Trén ban vé chi tiét, ta khéng thé vé 2 chi tiét trén cung ban védugs do khi
st dung néu ta tao 2 khdéi tach roi nhau thi swcoi dé la 2chi tie | chwong

trinh sé& thong béo 16i.

« Feature (dic diém): Day la mot khai niém méi trong thiét k€ moé hinh S

Nhu trén da trinh bay vé méi quan hé qua lai gilta cac
ban vé, gitta cac chi tiét trong ban vé 1ap (Assembly), co
thé thdy mot ban vé c6 tinh chat hoan toan giong nhu
mot ca thé sdng. Ca thé dé bao gom nhiéu bd phan tuong
tng v&i moi chi tiét trong ban vé lap. Clung mot bd phan
& cac  ca thé khac nhau thi khac nhau, trwéc tién béi céc
dac diém cla b6 phan d6 (hinh dang bén ngoai cla bo
phan). Néu cling mot bd phan trén moét hoac hai ca thé cé

Cling twong tw nhw vay moi chi tiét ]a mot tap hop cla
nhiéu dac diém giong nhau hodc khac nhau. Vi du chi
tiét c6 dac diém vat mép, tru tron, vd moéng, réng... Cac
céng cu tao nén cac dic diém cla mo hinh déu ndm trén
thanh cdng cu Feature. M&i khi cac cong cu trén thanh

Part3
I-- Ixd Annotations
BE?2 Lighting
\ Font
\' Top
\  Right
t‘Origin
e To Base-Extrude
; M () Sketchl
IV, (-) Sketch2

H'lgj Lut-txtrudel
tb (-) Sketch3
\ Plane5
j~'\ Plane6
o.tb () Sketchd

Hinh 33
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Feature tac dong Ién md hinh déu tao nén mot ddc diém modi cho moé hinh,  ang co tén
trén Feature Manager Design Tree ndm & clra s6 bén trai cia man hinh d® h Vi du trén
FeatureManager Design Tree, viét tit 1a cdy FMD (hinh 3.3) c6 cac dac n sau: dac
diém Base-Extrude, Cut-Extrudel.

3.2. CHUC NANG MOT s& CONG cu
3.2.1. Cvﬁ'ng cu Shaded (t6 bong)

Kich Shaded ~ trén thanh céng cu View hoac chon View > Display 5 taded. Khi
do6 cac doi twong 3D dwoc td bong nhy mot vat thé khéi (hinh 3.4a).

3.2.2. Céng cu Hidden Line Removed

Kich Hidden Line Removed ® trén thanh céng cu View hodc chon V > Display
> Hidden Line Removed. Khi dé cac doi tugng 3D cé dang khung day, nhv  Igudi ding
chi trong thdy cac canh nhin thdy dugc (hinh 3.4b).

(u) (b)

Hinh 3.4

3.2.3. Coiig cu Hidden In (fray

E71

cong cu View hoac chon View > Uisplav >

Hidden In Gray. Khi d6 cac déi twong 3D

c6 dang khung day, cac canh khudt la nhirng
*dwong nét mo mau xam (hinh 3.5).

Hinh 3.5
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3.2.4. Cong cu Wrireframe

Kich Wrireframe trén thanh céng cu View hodc
chon View > Display > Wrireframe. Khi d6 cac doi
tuong 3D c6 dang khung day, cac canh khudt cling nhin
thdy dwoc (hinh 3.6).

3.2.5. View Orientation (hwdng quan sét)

Cong cu nay c6 chirc nang thay déi hwéng quan sat mo
hinh theo nhirng hinh chiéu ddc biét clia n6, nhu hinh chiéu ding, canh... va cii
lai hvdng quan sat hién tai cia mo6 hinh bang cach dat tén cho nd.

+ Kich View Orientation trén thanh cong cu View hodc nhan phim (
hop thoai Orientation xudt hién (hinh 3.7).

Top
Ba
Left

Normal To
""Front
"Back
o|_eft
Top
‘Bottom
Isometric

T rimetric
‘Dimetric

Hinh 3.7

Front

e Trén hop thoai gom nhirng huéng quan sat chinh sau:

w/ Front: Hwédng quan sat vudng géc véi hinh chiéu ding.

e/ Back: Hudng quan sat vudng goc véi mat ;L cia doi twong

e/ Left: Huérm quan sat vuéng goc voi bé mat bén trai cta déi twong.

y Right: Hrénc quan sat vuong géc voi bé mat bén phai cta ddi tuong.

:0 thé lwu

1 (Space),
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S

S

Top: Hudng quan sat vudng gdéc v6i bé mat trén clta dbi twong.
Bottom: Huéng quan sat huéng vudéng goc voi bé mat dudi cta déi tw
Isometric: Quan sat md hinh theo hinh chiéu truc do déu.

Trimetric va Dimetric: Quan sat mo6 hinh theo hinh chiéu truc do léc

Nomal To: Hwéng quan sat vuéng goc voi bé mat duoc chon.

Dung chudt chon bé mat can quan sat, kich hoat View Orientation, ch
khi dé huédng quan sat vudng goéc véi bé mat duoc chon.

Luu lai huéng quan sat hién hanh:

Trong qua trinh vé&, nhiéu khi ta phai st dung

hwéng quan sat dé nhiéu lan, do dé dé thuan loi
va nhanh choéng trong qua trinh vé ta nén luvu lai

named View

View name:

hvéng quan sat do, khi can cé thé goi lai hwéng dasi
quan sat d6 moét cach nhanh choéng.

Kich

New View trén hép thoai

Orientation, hop thoai Named View xuat hién

(hinh 3.9), trong View name nhap tén cho huwéng

Hinh 3.9

quan sat hién hanh.

3.3. SUDUNG CONG cu SKETCH TRONG VE 3D

Trong vé 3D thi viéc tao va st dung cadc mit phang vé phac (Sketch) khi
xuyén dwoc st dung. Do d6 & day ching toi huéng dan chi tiét hon vé céach
cac mat phéng vé phac da co.

42

Néu mudn bat ché dd vé phac thi kich Sketch trén thanh céng ¢
chon Insert > Sketch. Nguoc lai ta dang & trong ché do vé phac, né

dé vé phac thi chon lai cong cu Sketch.

Khi bat ché d6 Sketch, trong clra s6 quan ly ban vé thong bao: ch
(Face), mat phang (Plane) hodc mot canh dé tao mot mat phang Sk
chon mdt mat phang Sketch da c6 dé hiéu chinh né.

Néu chon mét canh (Edge) thi mat phédng vé phéac dwoc tao vudng go<

uc.

Nomal To,

Si* 2\ xj

uk I

Cancel

Help

[hau thudng
va sl dung

Iketch hodc
iud'n tat ché

mot bé mat
1 m¢i, hoac

fi canh va di

lao méat phang vé& phac tir mat phdng Plane, chon Tab FeatureManager Design

Tree trong cra s6 quan ly ban vé& va kich chudt 1én mat phang Plane trén cdy FMD,

néu mat phang Plane da xuét hién trén man hinh ddé hoa thi ta kich chu6t vao mat

phéng dé.

Néu muén chinh stta lai cac ddi twgng trén mat phang vé phéac di c6 thi kich chuét

lén m&t phang vé phac trén cdy FMD cla mé hinh.



3.4. MOT sO PHIM TAT HAY PUQC SU DUNG TRONG QUA TRINH Y DUNG
MO HINH

Quay ddi twong:

s St dung mii tén Ién hoac xuéng.

s  Gilt phim Shift va nhdn cac phim mii tén dé quay doi twong theo pj Ig doc va
ngang nhirng géc 90°

s Tinh tién ddi tvong theo 2 phwong doc, ngang: gitr Ctrl va nhan phim n  tén.

Dé hién hop thoai Orientation nhan phim cach (Space).

Phéng to mo hinh: ding t6 hop phim Shift +z.

Thu nhé mé hinh z.

Pua toan bd cac déi twgng 1én man hinh dé hoa, nhdn phim F.

Cap nhat cac thong s6 da bi thay doéi cho md hinh (Rebuild), ding igp phim
Ctrl + B.

Lam tuoi lai trang thai ctia man hinh do6 hoa (Redraw the screen) dung  hop phim
Ctrl + R.

3.5. CONG CU PLANE (TAO MAT PHANG)

Trong qua trinh thiét k& mé hinh 3D, viéc s dung va tao cac mit phang PI : rat quan
trong. Mat phdng Plane 1a co s& dé tao nén cac mit phdng phac hoa, lamm  >hang d6i

x(ng, méat cat (View Section).

Tat ché do vé phac, kich Plane ' trén thanh céng cu Reference Geo try, hoac
chon Insert > Reference Geometry > Plane. Bang Iva chon cac cach tao mat ng Plane
xudt hién (hinh 3.10).

*

Specim Consfruclbn Plane: Stop 1of2

1 Inl

Offset | AtAngle I 3 Points IIlIPlane@Pt I Line&Point| J. Curve 10On Surface

Help | Cancel | Back Il Next | Finish |
Hinh 3.10
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Trong hép hoi thoai c6 cac lva chon sau:

3.5.1. Offset

Céng cu nay cé chic nang tao mot
mat phédng moéi song song v&i mét
piiang (hoic bé mat) da c6 va cach né
mot khodng céch d (hinh 3.12).

S Distance: nhap khoang céach gitta mat phangPlane duoc

S

S

Vi du: Hinh 3.12 mat phéng Planel
duoc tao tlr bé mat A va cach bé mat A

Chon Offset trong bang Iva
chon.

Offset
Nhép céc

Kich Next hop thoai

Plane xuat hién.

thong s6 cho hop thoai.

Trong Entity Selected nhép
mot b8 mat cla vat thé hodc mot

Offsei Plane: Slep2 of 2

r Distance- Entity sd
UT1IH 4 Coce <1
I’ Reverse direction
Help | Cancel j Back i Next
Hinh 3.11

méat phang Plane da c6 (bang cach kichchudt vaoddi tuong chon).

tao so vOi mat

Chon Reverse direction dé dao hudng Offset.

Chon Finish dé két thuc.

moét khoang cach d.

3.5.2. Angle

Cong cu nay c6 chic nang tao mot mat
phang Plane tr mdt mat phing hoic bé

mat va tao v&i ching mot géc cho trudc.

«

44

Chon Angle trong bang Iva chon.

Nhdn Next hop thoai Plane at
Angle xudt hién. Trong hop thoai

to ,>0» -ir. tu;

truc) lam truc quay va mot bé
mat (hodc mat Plane). Trong hép

Entity Selected xudt hién cac doi twgng dugc chon.

Angie: Nhap goc quay gilra madt dugc tao va mat goc.

Chon Reverse direction dé dao chiéu quay.

Chon Finish dé két thac.

Finish



3.5.3. 3 Points

Tao mot mat phédng Plane xuét phat tr 3 diém, cac diém & day c6 thé
(Vertex), cac diém dwoc tao bang Iénh Point hodc trung diém cla cac canh (Mic

3.5.4. Parallel Plane at Point

Tao mot mat phang Plane di qua mdt diém va song song voi mat phang chor
chon truéc co thé 1a b8 mat (Face) hodc mat phang Plane, diém ma méat phang
qua co thé la dinh (Vertex) hoac trung diém (MidPoint) cac canh.

3.5.5. Line & Point

% Ppart3
Tao mot mat phdng Plane di qua mét diém va mot - -Ti Anrotatior-
duong thang. a Ligh:ng
Front
3.5.6. Perpendicular to Curve at Point Plane b \ Top
I~-'\ Right
Tao mot mat phang Plane di qua mot diém va vuéng  ujL Origin
goc vai mot canh. 8c;e-Extr-de
[Uj (-) Sketch1
3.5.7. Normal to Curve l. LKj (-) Sket '12
j_ Plane4
Tao mdi médt phédng Plane cdt duong cong tai diém cudi 3 fa] Cu-ExtTLdel
va vudng goc véi duong cong tai diém do. m-ta (m 5ketch3
J“\  PlaneE
3.5.8. On Surface Planet.

, m\a <95ketch4
Tao mdt mat phang Plane ti€p xdc v6i bé mat cong va

di qua diém dwoc chon thudc bé mat cong do. Hinh 3.11

Cha y: An hién m&t phang Plane trén man hinh quan sat.

Sau khi mat phang Plane dwoc tao thi ching xudt hién trén FMD véi cac tér
Plane2..., nhuw hinh 3.13 gdm cac mat phang Plane4, Plane5 vapianed. Mu
hién cac mat phédng Plane ta kich chudt phéai Ién mat phang Plane canchon,
canh xuca hién. Trong Menu ngit canh ta chon Show dé hién mat phang d6 néu

3.6. THANH CONG cu SELECTION FILTER

,ac dinh
nt).

réc. Mat
ICtao di

Planel,
an hodac
;nu ngle

dang an

Thanh c6ng ci. nay c6 chic nang loc (chon) mot sé d6i twong nao dé trong nhiéu doi
twgng khac nhau c6 trén man hinh do hoa, khi con trd chudt di gan dén vi tri ctia déi twong
thi d6i tuwng can duoc loe thay doi trang thai. Trén thanh cdng cu nay té nhiéu cong cu voi
chtrc nang loc cac d6i twong khac nhau nhu chon dudng thadng, canh (Edge), bé mat (Face)
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méat phéng (Plane), diém gita (MidPoint)... Mudn kich hoat céng cu nao d
chudt vao nut Iénh twong &ng néu nd chua dwoc kich hoat (nGt 1énh noi), nguc
néu cong cu dang duoc kich hoat.

Sau day la mot so ché do loc thuong dwoc st dung dé tao cac mé hinh 3D.
Ché do loc dinh
IE Ché do loc canh.
Ché do loc mat (Face).
Ché do loc Surface.
\' Ché&ds loc truc (Axis).
Ché do loc mét phang (Plane).
Ché dd loc diém.
Ché do6 loc doan (Segment).
Ché do loc trung diém (MidPoint)
Xo4 toan bd ché do loc dang duwoc kich hoat.

Chon toan b cac ché do loc.
Chay: D& bat hodc tat thanh (6/iwcu Selection Filter ban c6 thé nhdn phim F5.
y  Nhén phim V dé bat, tit chédd loc dinh,
y  Nlidn phim E dé hut, tat chédd loc canh (Edge),
y  Nhén phim X dé bat, tat ché'dd loc mit (Face).

Phan 16n céac coliil cu vé déu c6 mot biéu tuoriil (nat I1énli) trén thanh cong C
nhirnil hiéu twong ludn hién ra, nhung cling ¢ biéu twonii khong xuét hién. Ta cé tl
yéu cau slr dung: hiéu twone nao dirtiii nhiéu thi hién con cac biéu twone khic khi O
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Chuong 4

CONG CU EXTRUDE, MIRROR, PATTERN, FILLE1
CHAMFER, HOLE, SHELL

4.1.EXTRUDE BASE/BOSS (TAO KHOI co SO/ KHOI)

Cong cu Extrude Base/Boss thuwdng xuyén dugc st dung
dé tao khdi Base va Boss, ndé c6 chic niang kéo mot doi
tuong vé phac 2D thanh vat thé khoi.

i Base-Extru

Céc budc thyc hién céng cu Extrude Base/Boss.

Direction 1
1 Kich hoat mat phang vé& phac (Sketch), trén mat phéng Blind ~3

vé phac phai c6 cac doéi twgng 2D (st dung cho Extrude )
*D1 110 UOmm d

Base/Boss), kich Extrude Base/Boss H2J hodc chon i
Insert > Boss/Base > Extrude. HQp thoai Base-Extrude P75 130 Uodeg d

xudt hién néu tao Base, hdp thoai Boss-Extrude xudt hién I oraft civia

néu ta tao Boss (hinh 4.1). ;
Direction 2

2. Trong Tab Direction 1 ta nhap cac thong s6 cho hdp thoai.

, L ~ T~ Thin F
« Chon gi¢i han kéo dai cta céng cu Extrude (End n Feature

Condition), cac diéu kién d6 bao gom Blind, Up To
Vertex, Up To Surface, Offset from Surface, Mid Hinh 4
Plane (duwoc liét ké chi tiét trong bang 4.1).

Kich Reverse Direction LIU dé ddi huéng kéo dai clia cong cu theo chi  Iguwoc lai
(ta c6 thé quan sat dwoc trén man hinh d6 hoa).

 Nhép khoadng cach Depth

* Neéu can thém gb6c nghiéng cho md hinh, kich hoat
Thin Feature

Draft On/Off 173, nhap gia tri géc nghiéng vao 6 nhap.

3. Néu can kéo bién dang 2D theo 2 huéng thi ta chon [20.06mm P
Direction 2 va nhap cac thdng s6 cho Direction 2 tvong tv
. . 17 Cap ends
nhw Direction 1.
i NI'j3  1.00mm
4. NEu tao vat thé c6 thanh moéng, ta chon Thin Feature, = d
nhap cac théng s6 cho hdp thoai. Trong hdp thoai cO cac Hinh 4.2

Iva chon chinh sau day (hinh 4.2).
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Chon kiéu thanh (Type) gébm c6 3 kiéu One-Direction, Mid-Pla va Two-
Direction, Néu chon One-Direction thi chiéu day thanh phat trién the ot hudng,
chon Mid-Plane thi chiéu day thanh phat trién theo 2 huéng bang nhai  hon Two-

Direction thi chiéu day thanh phat trién theo 2 huwéng véi cac ch day

Direction 1 Thickness va chiéu day 12 Direction 7 Thickness khi hau. Xem
hinh 4.3 dé thdy su khac nhc Ucla 3 cach lya chon.

B6i twong 2D goc

Hinh 4.3

Kich Reversii Direction — dé dao huéng phat trién chiéu day thanh

T

Nhép gié tri cho Direction 1 Thickness

Né&u ban cnon kiéu Two-Direction thi nhap gia tri cho Direction 2 Thic  ISS
Chon Cap ends dé tao mdt hoc trong long vat thé c6 bién dang theo |  twong géc
(Pronae)

Nhap Cap 1 hickn-S?

. (™3 Lat thiee ~d
5. Kich OK két thirc cbng cu.

oiig thang,
spline thi ching ta c6 thé dung QJII'NJ “ u Extrude dé tao cac d6i twong darul tam.

Sau day la cac buwéc tao tdm s dwng cdng cu Extrude.

1 Trén mat phéng vé phac phai c6 bién dang cla tdm can tao.

2.  Kich Extrude Base/Boss uodac vao Menu Insert > Boss/Base > Extrude. Hop
thoai xuéat hién.
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3. Trong hdp thoai tién hanh chon cac théng sé cho d6i tugng nhu da ih bay ¢

phan trén.
Hinh 4.4
idng 4.1
Type Example Description
1 2 3
Blind .- Phat trién voi chiéu day ( :a nhap
I
(khéi day) U7 m A (Depth)
Through All Xuyén qua tat ci cac bé n  tbn tai.
(xuyén su6t) Néu khong c6 mat thi khdong  nghia
Up To Next Phét trién tu mat vé phac téi mat phang
(mét ticp theo) \i-/ R tiép theo
Y
's
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1 2

Up To Surface t
(t6i mat) RV
| VR
Ir -))//f /f
'« \//
Offset From /
Surface
(cach mit) RN
Y /i
Mid Plane rp?
(ddng phwong) m™iim - e
myv //<,/
i .‘
Up To Vertex
(téi dinh) ‘U /ikf--i@i.
' [ ov | ¢~
SV T
¥/

4.2. CONG CU CUT (EXTRUDE CUT)

3

Phat trién toi bé mat duoc

Phat trién téi mot kho;
dinh tr bé mat dwoc chon

Phat trién theo hai chii
Nhap tong chiéu day
khong phai la chiéu day c

Phat trién t&éi bé mat cé d
nam trong mat dé (dinh r
vlne phai trién)

Extrude Cut gan gidng céng cu Extrude, diém khéc

nhau co ban gitta 2 cdng cu nay la Extrude lam tdng thé

tich khoi ctra vat thé, Extrude Cut giam thé tich khoi cula

ira

cach xéac
roc chi ra)

nhu nhau,
spth), cho
mot chiéu

dwoc chon
nam trong

BUTIA.wejr

vat thé. Hinh dang thé tich khdi b giam trong céng cu Direction 1 Xk
Extrude Cut twong duong v6i hinh ciang thé tich khdéi tang .
Ién bang cach st dung cong cu Extrude. 18lind ZI
Cac bugc thuc hién cong cu Extrude Cut. q i
cut
Cut trén thanh céng cu, hodac chon Insert > UEJI )4
Boss > Extrude. Hop thoai Cut-Extrude xuét hién
. o B i~ Direction 2 v
trong ctra s quan ly ban vé. i
Nhép cac théng s6 cho céng cu Extrude Cut tuong I’ Thin Feature '
tw nhw cong cu Extrude Base/Boss (muc 4.1.1).
Hinh 45
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Anh huéng cla lva chon Flip side to cut (hinh 4.6).

Cut Extrude Chon Flip side to Cut
t dang
B> ie Cut
Hinh 4.6
4.3. CONG CL FILLET
Coéng cu Fillet c6 chic nang
vo tron cac canh hodc cac dinh
clia ddi tuong.
bé kich hoat cong cu nay ta
kich Fillet trén thanh cdng
cu hoac chon insert > Feature
' ' &$p héan
> Fillet/ Round, hop thoai xuat Qif 1 1let

hién, trong hép thoai nay chon

kieu Fillet.

« Constant: Bai; kinh

Fillet khong d6; trong
Hinh 4.7

Dung chuét cnon cann noac De mat O Miiet (UJ ca cac Dien cua mat déu bl Fillet).
Variable radius: Ban kinh Fillet thay ddi trong suét chiéu dai canh.

Nhap Kn kinh Fillet cho diém dau va diém cudi cua canh (hinh 4.7). Thong s6 nay

chi c6 lac dung ddi voi cac canh.

ol



p- Tangent
propagation

Hinh 4_8

e Face Fillet: Sau khi chon Face Fillet, hop thoai Item to Fillet xuéat 1 (hinh 4.8).
Trong hop thoai nay can xac dinh ban kinh Fillet, va hai mat phang Fillet tuong
(rng voi Face <1> va Face <2>.

Anh hwong cta lya chon Tangent propagation (hinh 4.9).

Chon canh
Fillet

Canh bi anh huéng boi
Tangent propagation

Trutce khi Fillet

Khéng chon Tangent propagation Chon rangent propagation

Hinh 4.9
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Chu y: Ngoai nhitng cach Fillet co ban trén, cdng cu Fillet con c6 thé vo tron  t dmh (Tab
Setback Parameter), vu cac thong s6 khic &nh huéng dén cong cu Fillet (Tab Fill Options).

4.4. CONG CU CHAMFER

Cong cu nay cb chirc nang gan giéng cong cu Chamfer trong 2D, nhur  rtrong mo
hinh 3D thi cac canh (Edge) hodc cac dinh (Vertex) bi vat mép.

e Kich Chamfer trén thanh cong cu hodc chon Insert
> Features > Chamfer, hop thoai Chamfer xudt hién TEE A
nhv hinh 4.10. Chamfer Parar
 Nhap céac thdong s6 cho hdp thoai:
s Angle distance hodac Distance distance: Tuong ty cong
cu Chamfer trong 2D (muc 2.1.13), ti€p theo chon (* Ang  ance
o " . " R i r O¢ distance
canh hodc bé mat can Chamfer (tvong tw cong cu Fillet, ¢ Vert
muc 4.1.3). /- Fip ion
s Vertex: Binh bi vat mép, nhap khoang cach Chamfer tw |10.QOm
dinh dén céac canh twong (ng. 45.00di
N Equal distance: khoang cach Chamfer tir dinh dugc o
chon dén cac canh béng nhau. Hu 10
« Kich OK dé két thic cong cu Chamfer.
Angle-distance Distance-Distance Vertex-Chamf

4.5. VAT MAT (DRAFT)

Vat mat tao mat nén, chop thuong dwoc s dung trong cac chi tiét dic dé dé thao khuén.
Ta c6 thé tao mat vat cho cac chi tiét hodc vat trong qua trinh tao khéi ding. Cling c6 thé
vat v@i viéc st duns mat Neutral hodc mat chia (neutral plane or parting line)



4.5.1. Dung mat Neutral (hinh 4.12)

54

1

Ca
Kich Draft M tren thanh céng cu, hoac
chon Insert > Features > Draft.

Trong hop Type of draft, chon kiéu vat
Neutral Plane, kich 1én hép Neutral
plane va chou mdi Neutral trong man
hinh d6 hoa.

Nhap gia tri goc vat Draft angle. Neu ta
mudn vat nghiéng theo chiéu nguoc lai

ta kich Reverse direction. Hinh 4
Kich vao hép Faces to draft, va chon cac mat dé vat trong khong gian d
Chon kiéu mat phat trién Face propagation, n6 biéu dién kha ning |
cadc mat lan can. None: thé hién chi vat mat da chon (hinh 4.13).

Sau khi hoan ihanh ta kich OK.

Along Tangent: M@ rong mat vat cho tat cad cac bé mat ti€p xdc voi
chon (hinh 4.14).

All Faces: Vat tat ca cac bé mat c6 giao tuyén chung véi mat Neutral (hir

Inner Faces: Vat tat ca cac bé mat c6 giao tuyén chung véi mat Neutri
tuyén chung d6 nam phia trong bién ctia mat Neutral (hinh 4.16).

Outer Faces: VAt tat ca cac mat c6 giao tuyén chung véi mat Neutra
tuyén chung dé nam trén bién cta mai Neutral (hinh 4.17).

Hinh 4.13 Hinh 4.14

at bi vat

)a

trién qua

mat duoc

15).

a cac giao

a cac giao



Hinh 4.17

4.5.2. Buong chia (Parting Line;

Dung luva clion dvong chia dé ta vat xung quanh dwong chia nay. Cac duon
khéng ndm trong moi mat phang.

Pé thuc hién viéc vat bang duong chia, truéc hét ta phai chia mat phang
duong chia Splii Line.

Vidu cach tao Split Line trén bé matphung:

1 Chon mat Face! dé mé mit phang vé phac
(hinh 4.18).

2. V& duong thang linel dé tao dwong Split
line trén mit phang Facel.

3. Kich Split Line trén thanh cong cu Curve
hodc chon Insert > Curve > Split line.

4. HOop thoai Splits Lines xudt hién.
5. Trong Tvpe of Split chon Projection,

kich Nexi.
6 Trong Face To Split chon cac bé mat bi
chia (Split) b&i dwong line L
7. Kich Finish Hinh 4.18
Dé thyc hién viéc vat bang dwong chia, trudc héttaphaichia métphang
J-X— Cnlit \ inp IAS5 rtirrir trinh hav ri trpn't hndr rntharliino rar ranh

4.5.3. Tao vat bang duong chia (hinh 4.19)
1 VE& chi tiét can vat.
2. Chén mot dutng chia nhu d& trinh bay trong Split Line.

3 Kich Draft m trén thanh Feature, hodc kich Insert > Features> Draft

lia cO thé

vat bang

Tacel

vat bang
mo hinh.
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Trong Type of draft chon dwong chia Parting Line.

Nhép gia tri goc vat Draft angle [“4.
Kich vao hop Direction of Pull, va chon canh hoac mat trong khéng g

chi ra huéng vat. Cha y hwéng mii tén va kich Reverse direction E
thay doi.

Kich vao hop Parting lines 0 , va chon dwong chia trong ving di
hwéng mii tén dé xac dinh hudng vat khac nhau doi véi cac phan ti cdi
hdy kich tén cla canh trong hép Parting lines, va kich Other Face.
Hay chon kiéu vat Face propagation:

Nono: Chi vat mat da chon.

Along Tangent: Phat trién vat tdi tat ca cac mat cd ti€p xdc voi mat da
KichOK.

Hinh 4.19

do hoa dé

néu muodn

oa. Chay
rong phan,



4.5.4. Tao mat vat véi dwong phan bac

1 Hay tao mo6 hinh dé vat (hinh 4.20).

Tao mot mét phang Plane. Hanel

w ™

Tao dwong chia can thiét. Cha y cac diéu kién:

« Co it nhdt mdt duong Split line thudc mat phang
vat (Plane 1).

« Té&t ca cac duong Split line con lai nam & hudng
ddy cla mat phang vat (hinh 4.20 ).

« Khéng c6 duwong Split line nao vudbng goc Véi
mé&t phéng vat. Cach tao duong chia da duoc Hinh 4 20
trinh bay & trén.

4. Kich Draft QHtrén thanh cong cu, hodc chon Insert > Features > Dral

5. Trong hop Type of draft, chon kiéu Step Draft.

6. Chon Tapered steps hodac Perpendicular steps.

7. Nhap gié tri goc vat Draft angle If'sk
8. Kich vao hop huwéng vat Direction of Pull, va chon m&t phang dé ch iong vat.
Chu y mi tén huéng va kich Reverse direction néu mudn thay doi.
9. Kich hop Parting lines, va chon céc canh trong khéng
gian d6 hoa. Chi y mdi tén chi huwéng. D€ xac dinh hwéng I
khac ddi véi canh nao, kich tén canh trong hdp Parting /
lines, va kich Other Face. r. |/
10. Hay chon kiéu Face propagation:
» None: Néu chi mudn vat mat da chi ra.
e Along Tangent: Néu mudn phat trién M.i ra ca cac mat
ti€p tuyén voi mat da chon (cac mat cé cung goc veé tron).

11. Kich OK dé két thac. H 4.21

4.6. CONG CU MIRROR

ing (mat

pnang QOI XUllg 1U llic la u” ldiai IIVICU* IU m ai 1 icuiry.

1 Dé kich hoat cong cu nay kich Mirror Feature ~ trén thanh céng cu, hodc chon
Insert > Pattern/Mirror > Mirror Feature.

2 Kich chu6t vao hop Mirror Plan, sau dé chon bé mat doi xung.

3. Kich chudt vao hop Feature to Mirror, tiép theo kich chudt vao mét hodc nhiéu dac
diém cda mo hinh hodc trén cdy FMD dé lay ddi xtng.
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4,

5.

Néu muébn lay ddi xtrng cac dac diém dirut tao bdi coni! cu Lineal
Circular Pattern, chon hop kiém (ieometry Partten.

Kich OK. kéi thac céng cu Mirror.

Chu y: Néu iu mudn lay déi x/ia hit 1U cti dat (hén: (lia md hinh thi
Pattern!Mirror > MirrorAll.

4.7. KHOET L® DON GIAN mOLE)

Kiéu 16 don gian (Simple Hole) 1M Ia loai 16 chi xac dinh bang kich thuwdc V

NG6i chung, dé tao cac 16 rdi nhét ta nén tao la cac 16 & giai doan cudi cai
ké, diéu d6 gitp ta tranh treong hup sau khi da tao 16 rdi lai vo tinh lam thal

cla 16 bang cac cong cu sau d6 H(n nita. néu tao mdt héc don gian, hay s

Hole. Khong nén dung loai 16 phirc lap Hole Wizard. Simple Hole tao thua

thuc hién tao hinh téi hon la Hole Wizard

Tao khoét 16 don gian

1

2.

c)

Hay chon mat phing dé tao 16
Kich Simple Hole IE) trén thanh céng ca Feature, hodc kich Inser
Hole > Simple.

Hay chon kiéu Type, va nhap chiéu day hoac khoang cach (Depth
can thiét. Doi voi cac kiéu chon hdy xem bang 4.1.

Xac dinh duong kinh cta 16 Diameter.

Néu can thiét kich Draft On/Off lirLl dé chon g6c nghiéng cho
nghiéng cho 16 Draft Angle, va chon hop kiém Draft outward néu ¢
Kich Reverse Direction, néu muén ddi chiéu tao 16.

KichOK.

D& di chuyén vi tri clia 16 khoét:

Kich chu6t phai vao 16 khoét trén moé hinh hodc trén cay quéan ly ca

m f\ hinh VQrhnn ITrlit Quwptrli

cla 16 khoét.

Thoat khdi ché do vé phac va kich Rebuild dé xay dung lai md hinh.

Ittern hodc

on Insert >

tidu sau 16.

a trinh thiét
ii hinh dang
ung Simple
fi trong viéc

Features >

Offset), néu

. Nhap géc
hiét.

ac diém cua

. dudng kinh

Pé thay d6i duong kinh 16, chiéu day, hodc kiéu 16, ta kich chudt phai vao 16 khoét trén
man hinh d6 hoa hoac trén cdy FMD va chon Edit Definition. Hay thuc hién nhitng thay
déi can thiét, sau d6 kich OK.
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4.8. TAO VO (SHELL)

Tao vO bang cach khoét rdng chi tiét, &8 mo mai da chon, va tao
thanh méng trong cac mat con lai.

4.8.1. Chiéu day cac mit bang nhau

Kich Shell B trén thanh cong cu Feature, hoac kich Insert > Feature*

Trén mo hinh, kich cac mat ma ta mudn 'khoei do. Cac mat nay dugc
hop Faces to remove.

Xac dinh chiéu day thanh Thickness.
Kich Shell outward, néu mudn thém chiéu da\ ii bén ngoai.

KichOK.

4.8.2. Tao cac chiéu day khac nhau cho moi mat

a & W N

Chon Shell HI trén thanh cdng cu, hoac kich Inserl - Features > Shell
Kich vao mat ma ta mudn loai di.

Nhap gia tri mac dinh chiéu day trong hop Thickness

Kichvao hép Multi thickness faces.

Kichvao médt ma ta mudn cho chiéu day khac. Cac mat dugc llet ké troi
thickness faces.

Kichmat trong hop Multi thickness faces, va nhap gia tri chiéu day Th

KichShell outward, néu muén tao chiéu day céc & phia bén ngoai.

KichOK.

4.9. TAO CHI TIET CO HINH DANG NHUHINH 4.22

m OHESaK vi:*1- * o]

[

—_—
H

Hinh 4.22

Shell.

ké trong

16p Multi

tiess.
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4.9.1.

3.
4.

M& mot tai lieu moi

Pé tao mot ban vé chi tiét méi, kich New Document Ol trén
Standard, hodc chon File > New.

Hop thoai New SolidWorks Document xudt hién.

Kich Tab Tutorial va chon biéu tugng cta ban vé chi tiét.

KichOK.

Ctra sO cla ban vé chi tiét xuat hién.

4.9.2. Trén mat phéng vé phéac tao cac doi twong 2D

Pac diém dau tién cla chi tiét la mot hinh hop dwoc taotirbién dang 1

trén mat phang vé phac.

1

D& m& mat phang vé phéac, kich Sketch m  trén thanh cong cu Sk<
Insert > Sketch.

Mot mat phdng vé phéac dugc tao
trung véi mat Plane.

Kich Rectangle IQ 1trén thanh céng
cu Sketch Tools, hodac chon Tools >
Sketch Entity > Rectangle.

Di chuyén con tré6 dén gbc cua mat
phang vé phac. N&u con trd trung véi
goc thi thay déi thanh biéu twong

. Hinh 4.23
a ™ .Nhan chudt trai va ré chuot dé

tao hinh chir nhat.

Cha y: Su hién thi kich thwéc cta hinh chir nhat theo vi tri con tro.
tioun thanh viéc tao hinh chir nhat trén mat phang véphéac.

nh céng cu

nh chr nhat

I, hodc c.ion

2IN8y= 1*FH

lan chuot de

ect.

Hai canh cla hinh ch* nhat cé diém cubi tring véi goc toa ddo c6 mau den. Boi vi dinh

cta hinh ch nhat bat dau tai géc nén sw tw dong tao méi quan hé gitra géc toa dé va dinh
hinh chi nhat (dinh d6 bi c6 dinh nén khong thé di chuyén duoc).

Hai canh con lai (va 3 dinh) c6 mau xanh. Mau sic nay chi cho ching ta biét chidng la

nhirng d6i tuvong tv do (c6 thé di chuyén duoc).
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4.9.3. Tao kich thuéc

Trong phan nay can xac dinh kich thudc cho hinh chi nhat bang cach tao  :h thudc.
Phan mém sw khéng doi hoi phai ghi kich thugc trude khi sir dung chdng dé ) cac dac
diém cla mo hinh. Tuy nhién trong vi du nay, ta can xac dinh day da cac kic  iudc cho
mo hinh.

1. Kich Tools > Options. Trén Tab System Options, kich General, sau x04 hop
kiém Input dimension value. Kich OK.

2. Kich Dimension trén thanh cong cu Sketch Relations, hodc ki Tools >

Dimensions > Parallel.

Con tro chudt thay doi

3. Kich chudt vao canh trén cta hinh chi nhat, sau dé kich chudt dé chon v ghi kich
thudc (hinh 4.24a). Budng thdng doc bén phai d6i tr mau xanh sang mau 1.

4. Kich chu6t Ién canh doc phia bén phai, sau d6 kich chudt dé xac dinh vi ghi kich
thudc (hinh 4.24b).

110.61

o ©
Hinh 4.24

ad(@d Thav (tni oiii tri nia kich thudc

ue may UOI gia IlIl cua Mt_Il muuc, llguui la su Liuny LUIliy cu I1/111IL 1IMOIIS

1 Kich dup vao mot kich thuéc nao d6. HOp thoai Modify
xudt hién (hinh 4.25). 12Q.QQmm)| -1-J

2. Nhép giéa tri 120mm, sau dé kich O Canh hinh chir nhat X 9 +%
cap nhat gia tri méi. B6 16n cla canh la 120mm.
Hinh 4.25



5.

4.95.

Kich Zoom to Fit trén thanh c6ng cu View, hoac nhan phim f hoac chon View >
Modify > Zoom to Fit, dé hién thi hinh chit nhat trén toan boman hinh d6 hoa.

Kich dap vao kich thuéc khac va nhap gia tri méi la 120mm.

Kich lai Zoom to Fit.

St dung céng cu Extrude voi bién dang la hinh chir nhat

Feature dau tién nay cla ddi twong goi 1a base feature. Ta c6 thé tao feature nay bang

cach s dung céng cu Extrude dé kéo bién dang hinh chir nhat.
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Kich Extruded Boss/Base i” | trén thanh cong cu Features, hodc chon Insert > Base.
HOp thoai xudt hién, va thay doi hwédng quan sat la isometric.
Trong Direction 1, thuwc'hién cac buéc sau:

Chon Blind cho End Condition.

Nhép gia tri 30mm cho Depth

(b) O]
Hinh 4.26

Kich OK J dé két thic cong cu Extrude.
Mot feature moi, Base-Extrude, xudt hién trén cdy FMD (hinh 4.26¢).

Néu ta can Zoom ddi twong, nhan phim z dé thu nhé, hodc phim Shift+Z dé phéng

to mo hinh.

Kich dau cong E bén canh Base-Extrude trén cav FMD (hinh 4.26¢). Mat phane vé
phac Sketchl, ma ta da sv dung dé Extrude nam trén cady FMD nay.



4.9.6.

2.

4.9.7.

Lwu ban vé

Kich Save trén thanh céng cu Standard, hoac kich File > Save.
Hop thoai Save As xuat hién.
Pt tén ban vé la Tutor 1 va kich Save.

Tao dac diém Boss cho m6 hinh

Dé thém mot dac diém cho mdé hinh (c6 thé la bosshoaclacut), ta md& n

phac trén mot bé mat cia mo hinh hodc la m6t mat Plane, sau do

ddi voi bién dang trén méat phang vé phac dé.

1

Kich Hidden Lines Removed L-JN trén thanh cdng cu View, hodc ]
Display > Hidden Lines Removed.

Kich Select |S trén thanh coéng cu Sketch, néu né chua dwoc chon.

Di chuyén chudt qua bé mat phia truéc cia mo hinh. Cac canh cua bé
thanh nhirtng dwong chdm gach dé thé hién bé mat dé sé dwgc chon néu t
tai vi tri do (hinh 4.273).

Con tré chudt thay déi thanh \ZI cho biét nguoi st dung dang chon mé

Kich chudt vao bé mat phia trwéc ctia mo hinh dé chon né.
Canh cla bé mat tré thanh nhirng nét lién va bé mat dugc chon bi thay &

Kich Sketch \EA trén thanh cong cu Sketch, hodc nhan chudt phai tai
trén man hinh d6 hoa va chon Insert Sketch.

Mot mét phéng vé phac duoc mé.

Kich Circle im trén thanh co6ng cu Sketch Tools, hodc chon Too
Entity > Circle.

Kich chudt dé xac dinh tdm gan véi tam cta bé mat mé hinh, di chuyén
dinh mot diém bat ki dé hoan thanh viéc vé duong tron (hinh 4.27b).

@) (h)

Hinh 4.27

phang vé

st dungcongExtrude

| View >

thay doi
lan chudt

I mat.

lau sic.

tri bat ki

> Sketch

0t va xac
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4.9.8. Ghi kich thwdc va sir dung cong cu Extrude dé tao Boss
DE thiét 1ap vi tri va kich c& cho duong tron, can tao thém céac kich thuéc ch

1 Kich Dimension trén thanh céng cu Sketch Relations, hodac nhar
mot vi tri bat ki trén man hinh dé hoa, va chon Dimension tlr menu ng

2. Chon canh phia trén cta bé mat va tam dudng tron (hinh 4.28a), sau
ghi kich thuéc.

3. Kich Select, kich dup kich thuéc vira tao, sau dé nhap gia tri 60mm
Modify

4. Lap lai qua trinh trén dé ghi kich thuéc cho canh bén cla bé mat
Nhép gia tri 60mm.

(o) (b)
° Hinh 4.28

5. Van st dung cong cu Dimension — 1, kich duwong tron dé tao kich thu

6. Kich chudt dé xac dinh vi tri ghi kich thuéc. Nhap gia tri cho kich t

(hinh 4.29a).
v ?0
ey
/ 'm 4
w70 v \  \\
- ~ v J I \ i J

(ai Hind 479 <)

iong tron.
udt phai tai
inh.

chon vi tri

0 hop thoai

ivdng tron.

¢ la 70mm



10.

4.9.9.

Purong tron chuyén sang mau den.

Kich Extruded Boss/Base im trén thanh céng cu Features, hodc c Insert >

Boss > Extrude.
Hop thoai Boss-Extrude xuat hién.

Trong Direction 1, nhap gia tri 25mm cho Depth, va kich OK dé tao di  i€ém Boss.

Boss-Extrudel xudt hién trén cay FMD.

Tao dac diém Cut cho chi tiét

Budc tiép theo ta tao mot dac diém Cut & trung tdm cla dac diém Boss vira t

1

Kich bé mat c6 bién la dwong tron clia Boss vira tao va chon né.

Kich Normal To trén thanh cbng cu
Standard Views.

Kich Sketch HZ] trén thanh cdng cu Sketch dé
mé& mot mat phang vé phac méi.

Trén mit phang v& phac tao duong tron cé tam
gan véi tam cla dac diém Boss vira tao (hinh 4.30).

Kich Dimension, va nhap kich thwéc cho duwong
kinh la 50mm. %

Tao mai lién lié trung tam

Bay gio ta tao md&i lién hé trung tam gilra 2 dwong
tron (mot la bién cua bé mat vé phac).

1

Kich Add Relation trén thanh cdéng cu
Sketch Relations, hodc kich Tools > Relations
> Add.

Hop thoai Add Geometric Relations xuéat hién.

Chon dudng tron vira tao trén Sketch va duong

Cha y: Cac doi tuu/iil dwgc chon xuat Inen troiiii
hop Selected entities.

3. Trong hdp thoai chon Concentric, kich Aplly,
va kich Close.
Pbuwong tron trong va dudng tron ngoai c6 cung tam Hinh 4.31
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K&t thic viéc tao dac diém Cut

1 Kich Extruded Cut trén thanh cbng cu
Features, hodc chon Insert > Cut > Extrude.
Hop thoai Cut-Extrude xudt hién.

2. Trong Direction 1, chon Through All cho End

Condition, va kich OK.

3. Kich Isometric trén thanh c¢béng cu
Standard Views.

4. Kich Save — trén thanh céng cu Standard dé
lvu lai ban vé.

4.9.10.VEé cac goc xung quanh cua chi tiét

1. Kich Hidden In Gray
2. Kich géc vé dau tién dé chon (hinh 4.33b).

Chua y: Sw thay déi trang thai cha clc bé mat, canh vucic dinh khi  tu di chudt qua culc
déi twong do. Cling vay, su thay ddi biéu twgng chachudt cling cho tu thay doi twong nao
c6 thé dwoc chon (hinh 4.33a).

Edge

*1
Face

Vertex

(a) (b)
Hinh 4.33

3. Kich Rotate View O trén thanh céng cu View, hodc chon View > Modify >
Rotate, va ré dé xoay mo hinh dén vi tri nhv hinh 4.34.
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4. Kich Select Lai, giit phim Ctrl va chon 4 canh & bén g6c cia md hinh.

5. Kich Fillet ~ trén thanh cdng cu Features, hodc chon Insert > Features >
Fillet/Round.
Hop thoai Fillet Feature xuat hién.
Trong Items to Fillet chita tén cla 4 canh dugc chon.

6. Nhép gia tri IOmm cho Radius.

7. Kich oK &.
B6n goc cia mo hinh dwoc vé tron (hinh 4.34). Dac diém Fillet! xuét hién trén cay FMD.

Select these

Hinh 4.34

Vé thém mot s6 canh cuda chi tiét
Bay gid ta can vé tron cac canh xung quanh cda d6i tvong. C6 thé chon mat phang, canh
truéc khi hodac sau khi mé hép thoai Fillet Feature.

Kich Hidden Lines Removed IE5|.

2. Kich Fillet ©

3. Kich chudt vao bé mat phia trwéc clia dac diém Base dé chon mat.

Ca cac canh phia ngoai va phia trong thay doi trang thai (cac canh bao quanh cla
dac diém Boss) khi ta chon bé mat d6 (hinh 4.35a).

Hop thoai Fillet Feature xudt hién.

4. Trong danh sach Edge fillet items hién tén cta bé mat dwgc chon.

5. Trong Items to Fillet, thay d6i gia tri clla Radius , va kich OK.
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(b)
Hinh 4.35

6. Kich lai Fillet
7. Kich vao bé mat phia truvéc cta dac diém Boss (hinh 4.36).

8. Thay ddi gia tri cia ban kinh Fillet la 2mm, va kich OK.

9 Kich Rotate View 19 va xoay moé hinh dé thé hién mo6 hinh du¢i mot goc nhu
khac (hinh 4.36).

10. Kich Save dé luu ban vé.

Hinh 4.36
4.9.11.Tao c6c (Shell) cho chi tiét

1. Kich Back [m trén thanh céng cu Standard Views. Mat sau cla chi tiét sé hudni
vé phia nguoi st dung (hinh 4.37a).

2. Kich Shell trén thanh céng cu Features, hodc chon Insert > Features > Shell.

Hop thoai Shelli xuat hién.
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3. Kich chudt vao bé mat sau dé chon.
Bé mat dwoc chon xuat hién trong 6 Faces to Remove clia Tab Parameters.

4. Trong Parameters chon chiéu day thanh la 2mm, va kich OK.

5. Dé xem két qua, kich Rotate View Wm va xoay chi tiét (hinh 4.37b).

*D

(a) (b)
Hinh 4.37

4.9.12. Thé hién mat cat 3D
Ta c6 thé thé hién mit cit 3D cllia md hinh vao bét c ldc nao. C6 thé sk dung bé mat
hodc 1a mét Plane dé xac dinh méat phéng cat. Trong vi du nay ta st dung méat Plane Right

lam mé&t phang cét.

1. Kich Isometric E‘FZJ sau d6 kich Shaded
2. Chon mat phéng Right trén cady FMD.

Mat phang Right thay d6i mau sic.

a

3. Kich Section View © trén thanh cong cu View, hodc chon View > Display >
Section View.
Hop thoai Section View xuéat hién.

4. Chon hop kiém Preview.
M{i tén chi hudng quan séat va phan con lai sau khi cat xudt hién.

Chu y: Khi chon Preview, thi mat phung cat va phan con lai sau khi cat s& cap nhat khi

tu thay doi gia tri trong hop thoai.
5. Kich vao cac mdi tén trong hop Section Position dé thay do6i gia tri ciia hop Section

Position la 60mm.
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6. Chon hop kiém Flip the Side to View dé dao huéng quan sat mat cét.

7. Kich OK.

8. DEé tit ché do Section View, kich lai Section View

Hinh 4.38

4.10. Vi DU THIET KE CHI TIET HINH 4.39

Hinh 4.39



4.10.1. Tao khoi co s& (Base)

1 Kich New ~ trén thanh cong cu Standart,chon Tab Tutorial,kicB vao biéu
twong ban vé chi tiét d& m& motban vé mai.

2. Sl dung cong cu Sketch dé tao mét phéng véphéc trungvéi matphaniont (tring
v6i mat phang man hinh).

3. V@& cung tron Centerpoint arc.

 Kich Centerpoint arc trén thanh céng cu Sketch Tool hoac ¢ 1 Tools >
Sketch Entities > Centerpoint Arc.

(a) (h)
Hinh 4.40

 Ré& chudt tir go6c toa d0 xubng phia dwéi. Brong tron
nét dirt xudt hién.

e Ré chudt mot cung 180° theo chi.éu nguoc kim dong
ho xung quanh gbc toa do.

Chua y: Con tré chuét thay doi thanh €& khi cung tron
da Jsoe.
4. S dung cong cu Line n6i diém dau va diém cudi cla

V>111 vUll v

5. Kich Add Relation E 3, gli* phim Ctrl, chon diém
g6c, duong thidng, tao méi quan hé Midpoint.

6. Kich Extrude Boss/Base ©

Feature > Extrude.

, hodc chon Insert > R
Hinh 4.41
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7. Trong Directionl ta nhap céc théng sé sau:

. Chon Blind cho End Condition.
. Nhap gia tri 5mm cho Depth

8. Kich OK , két thic cong cu Extrude.
4.10.2. Tao gan cho vat thé (Grip)
Tao bién dang cua gan
1 Thay d6i hudng quan sat Right »
2. Kich mat phdng Right trén cdy FMD, kich cdng cu Sketch.
Mat phéng vé phac duoc tao.
3. Trén mat phéng vé phac dung céng cu Line tao biéndang cho gan (hii ,42a).
Cha y: Tranh trwdng hop tao méi quan hévudng géc gitta cic doanthdng 1 gan.
4. Thém quan hé Collinear cho hai d6i twong (hinh 4.42a)

5. Strdung cong cu Dimention ghi cac kich thuéc cho bién dang cta gan nh 4.42b)

>

00

Collinear

Hinh 4.42

S dung cbng cu Extrude dé kéo bién dang vira tao

©

Kich Extrude Boss/Base , hodac chon Insert > Boss > Extrude.

2. Nhap céac théng s6 cho Direction 1:
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b)

4.10.3.

a)
b)
c)
d)
3.

Chon Blind cho End Condition.

Nhép gié tri 10mm cho Depth.

Kich OK két thac céng cu
Extrude.

Tao Draft (vat) cho gan

Thay do6i huwéng quan sat la
Dimetric bang cach nhdn phim
cach dé hién menu lwa chon.

Kich Draft ~ trén thanh cong
cu Features hodac chon Insert >
Features > Draft.

Bé mdt can
Draft

Chon Neutral Plane cho Type of draft.

Nhap 10° cho Draft angle.

Chon mét phdng Right cho Neutral Plane.

Kich Faces to draft, va chon ba bé mat (hinh 4.43)

Kich OK dé tao Drafts va dong hop thoai.

4.10.4. Tao mot bé mat cong bang céng cu Fillet

St dung 2 bé mat cé giao tuyén chung la moét canh cho cong cu Fillet. Bé 1

Hinh 4

giao tuyén chung va duong Hold Line sé duoc thay thé bang mot mat cong.

gilra giao tuyén chung va dwong Hold Line xac dinh ban kinh cho céng cu Fill

1

2.

?

b) Kich Face set 2, va chon bé méat Face set 2 (hinh 4.44b).

4.

5.
6.

dp\
Kich Fillet

Fillet/Round.

Trong Fillet Type chon Face Fillet.

Trnno Ttpm tn Fillet nhan céac théne sd sau:

Trong Fillet Option kich Hold Line va chon canh Hold Line (hinh 4.44a)

Kich OK t)

Luu ban v& voi tén Kaob.sldprt.

trén thanh cong cu Features hoac chon

10

Insert

c6 bién la
oang céch

‘eature >
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Face set 2 Hold |jnf.

(@) (hi
Hinh 4.44

4.10.5.Fillet cac canh c6 ban kinh Fillet khéng ddi

1 Kich Fillet trén thanh cong cu Features hodc chon Insert Feature >
Fillet/Round.

a) Chon canh 5mm (hinh 4.45a).

b) Trong Fillet Type chon Contar-t Radius.

¢) Trong Item to Radius nhap 5mm cho Radius

d) Kich OK
2. Lap lai buéc 1voi cac canh 2rnm va 0.5mm, gia tri cia ban kinh géc 1 Itwong (ng
v6i tén cla canh do.

SniTi

5mm

Hinh 4.45
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4.10.6. FiUet cac canh cé ban kinh Fillet thay d6i

1 Kich Fillet ~ trén thanh cbng cu Features hoac chon Insert > Feature >
Fillet/Round.

2. Trong Fillet Type chon Fillet Variable.
3. Chon 4 canh (hinh 4.46a).

4. Trong Variable radius parameters chon ban kinh Fillet cho 5 dinh (hinh 4.46b).

a) Kich VI ® trong Vertex List.

b) Thay d6i gia tri trong hdp Radius bang cac gia tri twong ¢ng trong tén cta dinh Rl
(hinh 4.46b).

c) Gia tri cha ban kinh Fillet dinh V 1 dugc cap nhat trén man hinh quan sat.

d) Tiép tuc chon céac dinh V2, V3,... va thay doi gia tri Radius cla ching tuong (tng véi
cac gia tri trong tén cla cac dinh twong ng.

5. Kich OK dé dong hop thoai Fillet.

6. Luu lai ban vé.

(a) (b) (c)

Hinh 4.46

4.10.7. LAy db6i xrng vat thé

Mat phéng dwoc chon ldy di x&ng la mit phang Right.

~

il

. Thay d6i hudng nhin la Left
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2. Kich Insert > Pattern/Mirror > Mirror All

3. Chon mat phang ldy d6i xrng (hinh 4.47).

4. KichOK

. . e . Chon mat
4.10.8. Fillet bavia tao bdi cong cu Mirror e
doi xing
Khi st dung céng cu Mirror, xuat hién dwong
bavia trén bé mat clia gan, do d6 ta st dung cong cu

Fillet dé lam tron bé mat cla gan.

1. Thay doi huédng nhin la Dimetric.

Hinh 4.47
2. Kich Fillet ® trén thanh cbng cu Features
hodc chon Insert > Feature > Fillet/Round.
a) Chon canh bi Fillet (hinh 4.48a).
b) Trong Fillet Type chon Constant Radius.
c) Trong Item to Fillet nhap gia tri 5mm cho Radius
d) Chon Tangent propagation.
3. KichOK S .
(a) (b)

Hinh 4.48
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4.10.9. Tao thanh mdng cho vat thé

1
2.

3.

Thay d6i hwéng nhin Back iU) .

M& mat phang vé phac (hinh 4.49).

Kich Offset Entities EP hodc chon Tools > Sketch Tools > Offset Entities, chon
Edgel.

Trong Parameters nhap gia tri 1mm cho Offset, va chon Reverse dé canh dugc
Offset huéng vao phia trong.

Kich O K H i.

Thay do6i hwéng nhin la Isometric HD.

Kich Extrude Cut hoac chon Insert > Cut > Extrude.
Trong Directionl nhap cac thong so sau:

Trong End Condition chgn Offset from Surface.
Kich Face/Plane va chon bé mat (hinh 4.49b).

Nhap Imm cho Offset distance.

Kich OK *0

10. D€ quan sat vat thé, chon Rotate View, va quay vat thé.

11. Lwu ban vé.

Mat phang

vé phéac

Offset from Surface

(c>) (b)

Hinh 4.49
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Edge |
(b)

Hinh 4.50

4.10.10. S dung Equal Spacing trong céng cu Circular Pattern

Dé tao thém cac Boss trong long chi tiét, s dung cong cu Circular Pattern. Véi lya
chon Equal Spacing ta c6 thé xac dinh dugc s6 Boss phan b6 trong bé mat va téng goc
ching chiém, va khoang céach gilra cac Boss.

1 Thay d6i hwéng nhin l1a Back im, va chon méat (hinh 4.50b) 1am mé&t phang vé phéc.

2. Dung cong cu Centerline ké duwdng Centerline (hinh 4.5la), kich Mirror [ID hodc
chon Tools > Sketch Tools > Mirror.

3. Trén mit phdng vé phéc, ké dwong thang dl (hinh 4.51a).

4. Kich Mirror (QDdé tit ché do Mirror, va ké mot duong thdng theo phuong doc néi 2
diém cudi cla hai doan thang trén mat phang vé phac (hinh 4.5 Ib)

cl

Hinh 4.51
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5. Chon canh cl va kich Convert Entities
hoac chon Tools > Convert > Entities.

6. Kich Trim L-J hoac chon Tools > Sketch
Tools > Trim, va chon cung cl.

7. Nhap kich thuéc cho cac ddi twgng (hinh 4.51c)

8. S dung cong cu Boss Extrude dé Extrude
cac ddi twong vira tao trén mat phang vé phac.

9. Trong Direction 1 nhap cac thdong sé sau:

a) Trong End Condition chon Up to Surface

b) Kich Face/Plane va bé mat phang trong
long cdia Knob lam mat phang Up to Surface. Hinh 4.52
r.,
10. Kich OK

11. Kich Rotate View, dé quan sat dac diém chi tiét vlra duvgc tao.

12. Kich View > Temporary AXis.

13. Trén cdy FMD chon Boss-Extrude3 vlra dugc tao, va chon Circular Pattern lifi

Insert > Pattern/Mirror > Circular Pattern.
Trong Pattern Parameters nhap cac thong sé sau:
a) Kich Pattern Axis, chon truc (Axis) di qua g6c toa do trén man hinh d6 hoa
b) Nhap gia tri 360° cho Spacing.
c) Nhéap gia tri 7 cho Number of Instances.

d) Chon hop kiém Number of Instances.

14. Kich OK , va lwu lai ban vée.
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Chuong 5

SU DUNG CONG CU REVOLVE, SWEEP, LOFT

5.1. CONG CU REVOLVE BOSS/BASE

Coéng cu Revolve Boss/Base c6 chirc ndng tao mdt khdi Base hodc Boss tron xoay quanh
dwong Centerline. Gia tri mac dinh cua goc xoay la 360°.

Diéu kién thyc hién céng cu Revolve Boss/Base:

« Mat phéng vé phac chia bién dang goc va duong Centerline phai dwoc kich hoat va
trén d6 cé chra mot bién dang géc va mot duong Centerline duy nhat.

« Bién dang gbc khong dwoc cat qua dudong Centerline.

« Céc ddi twong tao nén bién dang géc khong duoc cat qua nhau.

e NEu bién dang g6c la hé thi sw sé thong bao va héi nguoi s dung c6 mubn sw tu
dong dong kin Profile khong? Néu trd 10i Yes thi bién dang ty dong khép kin bang
cach néi 2 diém mat (EndPoint) cla bién dang. Néu khéng thi hinh dang bién dang
goc khong doi.

Cac budc thec hién céng cu Revolve Boss/Base:

1. Kich Revolved Boss/Base ”~ trén thanh céng cu hoac chon Insert > Boss >
Revolve. HOp thoai Base-Revolve xudt hién
(hinh 5.1).

2. Xac dinh kiéu Type Revolve la One Direction,

Mid-Plane hoac Two-Direction.
Revolve Parameters

» One-Direction thi géc quay phan bd vé mét phia. o d
1Une-Direction
e Mid-Plane thi géc quay sé phan bd vé 2 phia can EA 1560000
1360. eg
b&ng nhau. -J

 Two-Direction thi phdi nhap gia tri géc quay cho [7 Thin Feature )

médi phia. . N
JUne-Direction li
] 02 o a L
3. Kich Reverse dé dao chiéu quay cta bién dang V?n 11 0omm '|'j
theo chiéu nguoc lai. =
P . 11
4. Xéac dinh goc quay Angle Hinh 5.1



5. Chon Thin thi vat thé tao ra c6 dang vo mdng, néu khdng vat thé c6 dang khéi dac.

Nhé&p Type cho Thin Feature (twong ty cbng cu Extrude muc 4.1).

. . < *TI
Nhép chiéu day thanh

6. KichOK.

Cha y: Tuwong ty cong cu Extrude trong céng cu Revolve, sw cling c6 cong cu Revolve
Cut. Khi st dung céng cu Revolve Cut thi cac théng s6 can nhap cho céng cu ciling gidng
codng cu Revolve Boss/Base.

Viéc st dung cong cu Revolve c6 thé tao dugc cac vat thé tronxoay cd hinh dang phtc

tap ma cac cong cu khac khéng thuc hién duoc.

5.2.CONG CU SWEEP
Cong cu Sweep tao ra cac khéi co s&, khéi dung ding, khoétbang phwong phap di
chuyén bién dang trén méat vé phac doc theo mot dwdng dan.
Cha y: Khi st dung cdng CHSweep phi tuan tht cac nguyén tic sau:
« Bién dang phai khép kin d@6i véi hinh khéi,
doi voi mat thi co thé la bién dang kin
hoég ho.
« Céac duong dan co thé kin hoic hg.
« Duong dan la cac dudng cong nam trong
mat vé phac, hoac la canh cia md hinh.
« Diém bat dau cha dwong dan phai di qua
hodc ndm trong bién dang.
Bién dang

+ Duong dan khong duwgc cat chinh no. Hinh 5.2

« Puwong dan phai dam bao sao cho khi mé

hinh dwogc tao thi bé méat cila n6 khong dwoc giao nhau.
D € tao ra sweep ta hay thwc hién theo cac bwéc sau
1 V& mot bién dang khép kin, khong giao nhau, trén mot mat phéng.

2. Tao mot dwong dan di qua bién dang trong mat phang chtra bién dang ciino c6 thé
duwdng dan la canh cua mo hinh.

3 Kich mot trong cac cach sau day:

e Sweep® trén thanh cbng cu Features, hoac chon Insert > Base > Sweep hoac

Insert > Boss > Sweep.



* Insert > Cut > Sweep

* Insert > Surface > Sweep

D6i voi khéi dwong dan don (chi c6 mot duong dan cho bién dang), ta chi can s dung
badng Sweep trong hdp hdi thoai.

4. Kich vao hop Profile , sau d6 chon mot bién dang trén man hinh do6 hoa.

5. Kich vao hop dwong dan Path ~ , sau d6 chon mot dwdng cong hodc mdt canh
(thod man céac diéu kién d& néu) ma ta mudn s dung lam duong dan trén man hinh
do hoa.

6. Trong hop Orientation/Twist control:

« Follow path: Né&u ta muén bién dang tao v&i duong dan mot géc khdng ddi tai moi
vi tri, vi du trén hinh 5.3a truong hop nay la 90°.

e« Keep normal constant: Néu ta mudn cac bién dang duoc tao ra b&i bién dang ban
dau ludn ludn song song véi nhau tai moi noi (hinh 5.3b).

T ~
rang buoc
song song
Follow Path Keep Normal Constant
(a) . (b)
Hinh 5.3

« Follow path and 1st guide Curve: Tao cac bién dang theo mot dudng dan va mot
dwdng cong phu trg.

« Follow path and 2st and 2nd guide Curve: Tao bién dang theo mot dwdng dan va
hai dwong cong phu tro.

7. Chon céac hop kiém trong Tab Option
« Maintain fagency: Né&u bién dang |a mdt tap hop cha nhidu doan thanc lién tiép

ti€p xGc nhau, thi lya chon nay sé bién d6i ching thanh cac duwong Spline lam cho
bién dang tron déu hon.

 Advanced Smoothing: néu bién dang c6 chitra cac cung tron hodc Ellipse thi bién
dang dé sé dwoc n6i thanh mot bién dang cong tron tai moi diém.

8. KichOK "*i.



5.3. Vi DU XAY DUNG TAY CAM NEN (HINH 5.4)

5.3.1. Trén mat phang Sketch tao bién dang cho c6ng cu Revolve

Tao mot dic diém Base bang cach quay bién
dang quanh mot duong Centerline trong mat
phang vé& phéc.

1. Tao ban vé Part bang cach kich New [61
trén thanh céng cu Standard.

2. Chon mat phadng Front trén cady FMD,

kich Sketch L} @& tao mat phang vé
phac Sketch 1

3. Kich Line 3( trén thanh céng cu Sketch
Tools, k& duong thdng theo phwong doc
tr g6c toa dd, va hai duong thing theo
phwvong ngang (hinh 5.5a).

4. Kich Dimension ~ hodc kich phai
chudt dé chon Dimension ti menu tat, va Hinh 5.4
ghi kich thuéc cho cac doéi twgng (hinh 5.5a).

Kich 3 Pt Arc L—i hodc chon Tools > Sketch Entities > 3 Pt Arc, va chon diém PO
(hinh 5.5b)

Di chuyén chudt hwéng xudng phia dudi cho dén khi do dai cung tron L xdp xi
20mm thi nhén chu6t (hinh 5.5b).

Di chuyén chudt dén diém sang c6é mau vang xuat hién trén cung tron dé hiéu chinh
géc cda cung 'a 180° (A = 180°), va ban kinh R = 10 (hinh 5.5¢). Chd y tam cla
cung tron vira dwoc tao phai ndm thang hang véi diém PO theo phwong doc.

20
20 -f-r&p&
-aPo
8\| p lo/éJ.,A: 130" ¢ =10
VI-X

90
Hinh 5.5
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6. Kich Line hodc nhdn chudt phai va chon Line ké dwong thdng theo phwong
doc tir diém P1 dén P2 (hinh 5.6a).
Chuay: Chua ghi kich thuéc.

7. Kich 3 Pt Arc hodc nhan chudt phai va chon 3 Pl Arc, vé cung tron véi géc cia
cung la 180° va b&n kinh R = 20 (hinh 5.6a).

8. Kich Trim hodc chon Tool > Sketch Tools > Trim, xo0a doan théng nam trong
cung tron vira tao (hinh 5.6b).

20>
.-VAr

P1

P2

(h)
/I\i* 5.6
9. Nhan chu6t phai va chon Dimension tir menu ligir
canh, ghi kich thuwéc cho doan thdng P1P3 (hinh 5.7)
10. Kich Add Relation i hodc Tools > Relation >
Add, hop thoai Add Relations xuat hién.
« Chon 2 doan thang doc nam phia trén va dudi cung
tron R20.
e Chon Equal trong hép Add Geometry Relations.
» Kich Applv va kich Close.
11. Kich Tangent Arc hodac chon Tools > Sketch o4
Entity > Tangent Arc. Chon diém P4 (hinh 5.7) va di
chuyén chudt cho dén khi géc ctia cung la 90°, ban kinh Hinh 5.7

cung la 60mm, nhéan chudt trai dé két thac (hinh 5.5a).



12. Tiép tuc s dung cong cu Tangent Arc dé tao cung tron tiép tuyén (hinh 5.8b).

5.3.2.

4.
5.

. A:\)"9-10
p é 121.B7* f* 125
90 90
(ci) (h)
Hinh 5.8

Tao khdi tron xoay bang céng cu Revolve

Kich Centerline * trén thanh cong cu Sketch Tools v& duong thdng Centerline
tring véi doan théng c6 kich thwéc 220mm (hinh 5.4a).

Kich Revolved Boss/Base ™ trén thanh céng cu Features,hoac chon Insert >
Base > Revolve. Xudt hién hop thoai Base Revolve trén clra s6 quan ly.

Chon One-Direction cho Revolved Type, va 360° cho goc Angle rA\.

KichO K~”,
Luu bén vé vai tén Cstick.Sldprt.

5.3.3. Tao duvong dan trén mat phang vé phac cho cong cu Sweep

Trudc khi st dung cong cu Sweep ta phai tao dwdng dan cho bién dang quét. Buwdng dan
nay c6 (hé md hoac déng, nhung phai dam bao sao cho trong qua trinh bién dang quét doc
theo dwong dan thi cac bién dang khong dwgc giao nhau.

1

Kich vao mat phang Front trén cdy FMD, va kich Sketch A dé m& mot mat phang
vé phac moi.

Kich Front trén thanh céng cu Standart View, va kich Hidden lines Removed

O trén thanh cong cu View.

Chon View > Temporary Axes, xudt hién truc dugc tao trong buéc truéc da su dung
cho cong cu Revolved.

Nhé&n chudt phéi va chon Line tr menu ngt canh. K& duong thang (hinh 5.9a).

Chu y: San khi chon cdng cu Line, néu con tré thay doi thanh o thi diém duoc
chon ch&c chan ndm trén truc.
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5. Ghi kich thuéc cho doan thang vira tao 1a 60mm (hinh 5.9a).

6. Chon Tangent Arc tir menu nglr canh dé v& cung tron (hinh 5.9b), kich Dimension

N ghi kich thuwéc ban kinh cung tron 150, va kich thuéc 65 (hinh 5.9b).

60

1----r

(a)
Hinh 5.9

7. Chon Arc Tangent tr menu nglr canh, va vé& cung tron (hinh 5.10a). Chon
Dimension va ghi kich thuéc cho ban kinh cung tron la 20.

8. Kich Add Relation hodc Tools > Relations > Add, hdp thoai Add Geometric
Relations xudt hién.

Chon hai diém mut (EndPoint) cla cungtiép tuyén  vira tao.

Chon Horizontal trong hop thoai.

Kich Apply dé tao mdi quan hé, kichClosedéng hop thoai.

(a)

Hinh 5.10



Kich Dimension, ghi kich thuéc cho dwdng dan Sweep vira tao cach day 10mm

(hinh 5.10b).

10. Bong Sketch.

5.3.4. Tao bién dang cho céng cu Sweep

1

35
Chon mat phéng Right trén cdy FMD, sau dé kich Sketch
t
m dé mé mot mat phang vé phac mai. i
(0}
Kich Normal To trén thanh cdng cu Standart Views. Hinh 5 11

Kich Ellipse L”J hodc chon Tools > Sketch Entity >
Ellipse, tao Ellipse va ghi kich thwéc cho Ellipse (hinh 5.11).

Kich Add Relation S 3 hoac chon Tools > Sketch Tools > Relations.

Trong hop thoai Add Geometry Relation chon 2 diém: tdm cua Ellipse, giao diém
cla tryc 16n va duong Ellipse, va chon Horizontal. MG6i quan hé nay ddm bao cho

Ellipse nam ngang trong mat phang vé phac.

Kich Isometric H D

Chon tam cla Ellipse va diém muat cia duong dan Sweep trén méat phdng vé phac

dang duwoc kich hoat, tao méi quan hé Coincident, kich Apply, kich Close.

P

Yy, t

3>

Hinh 5.12

X Chon View > Temporary Axes dé an truc Axes.

9.

Kich Sketch =~ d& déng mat phing vé phac.



5.3.5. Str dung céng cu Sweep

Str dung dwong dan cung véi bién dang trén mat phang vé phéac dé tao phan tay cam.

1 Kich Sweep LS, hodc chon Insert > Boss > Sweep, hop thoai Base Sweep xuét hién.
2. Trong Profile and Path chon bién dang
cho Sweep la Ellipse thudc mat phang vé
phac Sketch3 (trén cdy FMD). Néu Ellipse
khéng dwoc chon ta c6 thé dung chudt va
chon né trén man hinh d6 hoa.
3. Kich hop Path va chon dwdng dan Sweep
trén man hinh do hoa.
4. Trong Options chon Follow Path cho
Orientation/twist control.
5. Kich OK *0 dé tao Sweep.
6. Tay cam cua chi tiét duoc tao. Hinh 5.13
7. Luwu lai ban vé.
5.3./6. St dung cdng cu Extrude Cut dé tao 16 dé nén
1 Kich bé mat dinh ctua Revolved Base, tiép theo kich Sketch dé tao mat phang
vé phac trén bé mat nay.
2. Kich Normal To 7

Kich Circle 180 ho#c chon Tools > Sketch Entity > Circle. Chon tam cla dwdng tron
triing voi gc cla mat phang Sketch, va ghi kich thwéc cho duong tron (hinh 5.14).

Kich Extrude Cut hodc chon Insert > Cut > Extrude. Trong Directionl nhéap
cac thone so sau:

Tiong End Direction chon Blind.

Nhap gia tri 25mm cho dd sau Depth

Kich Draft on/off'U~T va nhap gia tri 15° cho goc Angle.



5. Kich O K ~.

6. D& quar sat goc cat trong cong cu Extrude Cut vira thuc hién, kich (hinh 5.15),
va xoay goc quan sat chi tiét bang cac phim mii tén.

\VA

VA I

Hinh 5.14 Hinh 5.15

5.3.7. Fillet tat ca cac canh cua chi tiét

1 Kich Front ® va kich Hidden Line Removes

2. Kich Fillet 1EJ Insert > Features > Fillet/Round. Hop thoai Fillet xuat hién tron®
clra sO quan ly ban vé.

3. Trong Fillet Type dé mac dinh Constant
radius.

4. Trong Item to Fillet, nhap 10mm cho

Radius

5. Chon 4 canh Fiilet (hinh 5.16).

r..
6. Kich OK \J.

7. Quan sat d6i twong dwgc tao sau cong cu

Fillet (hinh 5.17a).

8. Kich Shade ~ Hinh 5.16

9. Lun lai ban vé.
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(a) (b)

Hinh 5.17

5.4. CONG CU LOFT
- Cong cu Loft cho phép tao cac mé hinh cé dang phtc tap bang cach ndi cac bién dang
trén cac méat phang.

- Cong cu Loft khdng han ché sd bhién dang vé phac. Nhwng chlt y cac bién dang phai
duoc sip xép sao cho khi tao vat thé thi bé mat cla vat thé khong duoc giao nhau.

- Khi st dung cong cu Loft thi cac bién dang khéng duoc ciung nam trén cing mot

méal phang.
- Cong cu Loii la mdt cong cu phtrc tap, do d6 ndé cé nhiéu cach st dung khac nhau.

dan huéong Close Loft

(a) (b) (0

Hinh 5.18



5.4.1. Simple Loft

bay la cach st dung don gian nhat ctia cong cu Loft

1

5.

Sau khi vé& cac bién dang cla vat thé trén cac mat phang Sketch khac nhau, tit ché do
Sketch, Kich Loft trén thanh céng cu hodc chon Insert > Boss > Loft, hop thoai
Loft xudt hién trong ctra s6 quan ly.

Nhép chudt vao hop Profile, tiép theo chon cac bién dang st dung cho coéng cu Loft
(hinh 5.18a).

Cha y: Cuc bién dang nay c6 thé la cac bé mat (face). Tap li0l) cac diém dwoc clion
trén cac bién dung tao thanh quy dao quét cho cac bién dang cla vat thé.

Quydao quét clia cac bién dang xuat hién trén ban vé. St dung Up va Down dé diéu
chinh tht tv sdp xép cac bién dang, dong thoi quy dao quét cla cac bién dang cling
thay doi theo.

Chon céac thong s6 trong Option néu can thiét

Chon cac théng s6 Maintain Tangency va Advanced Smoothing cdtac dung lam
tron déu bé mat cla vat thé duoc tao.

Chon Close Loft dé ndi bién dang dau va cudi thanh motvong khép kin (hinh5.18c).

Chon céac thdng s6 trong Tab Start/End Tangency.

Céc thong s6 trong hop thoai Start/End Tangency diéu khién tiép tuyén cla bé mat vat

thé tai bién dang dau hoac bién dang cudi.

Trong hop thoai can xac dinh hudng ti€p tuyén cua bé mat tai bién dang dau (Start

Tangency) va hién dang cu6i (End Tangency).

None: Tiép tuyén tring voi tiép tuyén cla quvdao dwdng dan mac dinh tai bién dang.
Normal to Profile: Tiép tuyén trung véi phuong phap tuyén cla bé mat chira
bién dang.

Direction Vector: Tiép tuyén trung vo6i vécto chi phuwong dwgc chon: vécto chi
phuong c6 thé 1a mot truc, canh, hodc phap tuyén ctia mit phdng Plane. D& xé4c dinh
vécto chi phwong, kich Direction Vector, sau d6 chon mét canh hoac truc... trén
man hinh d6 hoa.

Profile 1
e All Faces: Lua chon nay chi ap dung doi voi
bién dang la mot bé mat.
Vi du dw6i day trinh bay vé anh hudng cla cac lya
'S

chon trong cong cu Loft d6i véi cac bién dang

Profile 1 va Profile2 (hinh 5.19).

Hinh 5.19
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Start Tangency
None
End Tangency

None

Start Tangency
Normal to profile
End Tangency

None

Start Tangency
All faces
End Tangency

None

Start Tangency
Direction vector
End Tangency

None

Start Tangency
None
End Tangency

Normal to profile

Start Tangency
Normal to profile
End Tangency

Normal to profile

Start Tangency
All faces
End Tangency

Normal to profile

Start Tangency
Direction vector
End Tangency

Normal to profile

5.4.2. Cong cu Loft v&i Splii Line

Dung cdng cu Split Line dé chiéu cac bién dang (Profile) trén m&t phéng vé phac 1&n céc
b& mat cong nhw mat cau, mat tru..., phuons chiéu vudng goéc véi mat phang chira bién dans.
DEé hiéu cong cu Split Line tao cac bién dang trén bé mat cong, My tao chi tiét hinh 5.20.

1. Mo ban vé Part.

2. Kich Sketch trén thanh céng cu
Sketch, mat phdng Sketchl duoc tao.

3. Trén mat phidng Sketch1 xay dung
dwong tron c6 duong kinh 40.

4. Su dung cdng cu Extrude dé tao khoi
tru v6i cac thdng sb sau:

e Chon End Condition la Blind
 Nhép 50 cho hop Depth.

Kich OK.
Hmh 5.20
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10.

11

12.

13.

14.

15.

Tao mat phéng Planel cach mat Top 60mm.

Kich Plane trén thanh cong cu Reference Geometry hoac chon Insert > Referecen

Geometry > Plane.

Hop thoai xuat hién, chon Offset, Next.

Kich chudt chon mat phédng Top trén cdy FMD.
Nhép gié tri 30 cho Distance.

Kich Finish, mét phédng Planel duoc tao.

Chon mét phang Planel dé m& mat phang vé

phac Sketch2, chon Normal to trén thanh cong

cu Standart View (hodac nhan phim Space).
Tréen mat phdng vé phac Sketch2 xay dung
dudng tron (hinh 5.21).

Kich Split Line trén thanh cdng cu hodc chon
Insert > Curve > Split Line, hdp thoai Split

Lines xudt hién.
Kich Next, chon bé mat tru cho Faces to Split.
Kich Finish.

Chon mat phéng Planel trén cay quéan ly va kich
Sketch d& m& mat phéng vé phac Sketch4, chon
hudng nhin 1a Normal to.
Trén mat phang vé phéac Sketch4 xay dwng doi
tvgng hinh tron (hinh 5.22), kich cdng cu Sketch
dé huy bo ché do Sketch.

Dling cong cu Rotate View dé quan sat doi tuong.
Kich Loft ® trén thanh cdng cu hodc chon

Insert > Boss > Loft, va chon cac bién dang nhuw
hinh 5.23a.

Kich OK, két thuc cong cu Loft.

Két qua ta dwoc chi tiét nhu hinh 5.23b.

Hinh 5.21

Hinh 5.22
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Hinh 5.23

5.5. VI DU SUDUNG CONG cu LOFT TAO VAT THE HINH 5.24

5.5.1.Tao c4c mit phang Plane

Dé tao Lofi thi trwéc tién phai tao
cac bién dang trén cac mat phéng vé
phac khéac nhau, cac mat phang vé phac
cO thé dugc tao tir cAc mat Plane hodc
cac bé mat (Face). Ta c6 thé st dung
nhirng bé mdt, Plane da ton tai hodc tao
mat phidng Plane méi. Trong vi du nay
can st dung mot mat ohang Plane da

ton tai, va tao nhiéu Plane moi.

Khi tao mot ban v& mwi thi trén ban
v& c6 3 mat phdng Plane rndc dinh la Hinh 5.24
Front, Top, va Right. Ba mat phang
Plane nay nam trén cady FMD, néu
ngwdi st dung mudn méat phdng Plane nao xudt hién trén man hinh dé hoa thikich
chudt phai vao Plane trén cady FMD, xudt hién menu ngicadnh, chon Show dé hién
Plane va chon Hide dé an Plane. Trong trwvong hop nay ta can xuat hién mat phanc

Front trén man hinh do0 hoa.
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Kich View Orientation , chon Trimetric.

Dung chudt chon mat phing Front trén man hinh dd hoa (Plane dwoc chon chuyén
sang mau xanh). Kich Plane IEi) trén thanh céng cu Reference Geometry, hoic
chon Insert > Reference Geometry > Plane.

Hop thoai xuét hién.

Chon Offset, va kich Next.

Nhép gia tri 25mm cho Distancement va kich Next.

Mot mdt phdng Plane méi duoc tao co tén Plane 1 xudt hién trén cdy FMD, Plane
nay & trudéc mat phang Front trén man hinh dd hoa.

Cha y: Nhitng mat phung Plane dung dé tao Loft khong nhat thiét phai song song.
Chon Plane 1 trén man hinh do hoa, kich Plane L”J, tao mdt mat phéng Plane khac
cach mat phang Plane 112 25mm ( Plane2).

C6 mot cach khéac dé tao Plane voi lya chon Offset bing cach copy méat phéng Plane
da c6. Chon Plane2 trén man hinh d6 hoa, git* Ctrl, ré chudt huwéng Ién phia truwéc
Plane2. Trén man hinh dd hoa xudt hién kich thuéc gita mat phang Plane2 va Plane
mé&i duoc tao, kich dip chudt va nhap gia tri 40mm vao hdp thoai dé thay déi khoang
cach gilra hai mat Plane.

Mat phédng Plane3 xudt hién trén man hinh quan sat (hinh 5.25b).



5.5.2.

5.5.3.

3.

96

Tao bién dang trén mat vé phac

Chon mét phang Front trén man hinh dd hoa hodc trén cdy FMD, va kich Sketch
M i Thay ddi hudng nhin Front 2.

Trén mat phang vé phac tao hinh vudng cé canh 60mm va ghi kich thuéc cho dbi

twong (hinh 5.26a).

Kich Sketch IL~ dé thoat khoi ché do vé phac.

Tao mat phdng vé phac trén mat Plane 1, vé dwdng tron c6 tdm la géc toa do cla mat
phéng vé phac.

60

30
(a) (b) (c)

Hinh 5.26

Ghi kich thuéc cho dvong kinh dudng tron l1a 50mm.

Kich Sketch 121, thoat khdi ché d6 vé phac.

Chon mat phang Plane2 dé m& mat phang vé phac, vé dudng tronco tam la goc toa
dd di chudt sao cho ban kinh duong tron bang khoang cachtlr tam dén  dinh hinh
vubéng. Khi dé6 sw sé tv dong tao quan hé gilta tdm dwong tronva hinh vubdng la

Concident (déng tam).

Kich Sketch LL=IUthoat khoi ché dd vé phac.

Copy cac bién dang gilta cac mat phang vé phac khac nhau

Kich Isometric m
Kich mat phang vé phac Sketch3 (chira duong tron Ion) trén cdy F.MD hodc trén
man hinh dé hoa (mat Plane2 trén hinh 5.27a).

Kich Copy trén thanh céng cu Standard hodc chon Edit > Copy.



Cha y: Néu khi thuc hién cdng cu Loft ta gap trwon# ny1) cAc mat phang vé phac khong
thich hop. Ta can phai thay déi vi tri ciia matphang vé phac ndm trén mat Plane khac. Ta
kich chu6t phai vao mat phang véphuc can thay déi, chon Fdit Sketch Plane tlr menu ngir
canh, sau dé chon mat Plane m¢i trén cay FMD.

Kich mat phédng Plane3 trén cdy FMD hodc trén man hinh dé hoa.

Kich Paste 0 9 trén thanh céng cu Standart, hodc chon Edit > Paste.
DPurong tron 16n xuét hién trén mat phéng Plane3 (hinh 5.2/b).

Lwu ban vé véi tén loft.sldprt.

5.5.3. Tao Loft

St dung cong cu Loft dé lién két cac bién dang dad dwoc tao & trén.

1. Kich Loft trén thanh cdng cu Features hoac chon Insert > Base > Loft.

2. Trén man hinh do hoa chon cac bién dang, kich chudt gan vao vi tri cla cac bién
dang, chon lan lwgt cac bién dang theo thi ty lién két ching.
Quan sat trén man hinh d6 hoa (hinh 5.28a) ta sé thdy cac bién dang dugclién két
voi nhau, dwong lién két di qua cac diém da chon trén cac bién dang.

3. Céch giai quyét khi gap 16i:

NE&u quéa trinh lién két cac déi twong bién dang gap phai 16i, ta st dung nat Uphoac

Down trong hop thoai Loft dé thay doi th tw lién két cac bién dang.
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4.

5.5.4.

98

Néu gip 16i do chon cac diém trén céc bién dang khong thich hop, kich chudt phai
[én man hinh dd hoa, chon Clear, va tién hanh chon lai cac bién dang.

Kich OK dé két thic cong cu Loft.

Puong cac bién dang

(a) (h)
Hinh 5.28

Tao dic diém Boss cho vat thé

Néu mat phang Front chua xudt hién trén man hinh d6 hoa, kich chudt vao mat
phdng Font trén cdy FMD. Gilt phim Ctrl, kich chudt va di chuyén mat phéng Front
dé tao mdt mat phdng méi song song voi mat phang Front va & phia sau g6c toa dd.
Kich chudt phai 1én mit phang vira tao, mat phdng Plane4, va chon Edit Definition.
Trong hop thoai Offset Plane 'ihap gia tri 200mm cho Distance, chdc chédn Reverse
Direction duwoc chon va kich Finish.

M& mat phdng vé phac trén mat Plane4 vira tao, sau dé tao va ghi kich thuéc cho
bién dang dugc tao trén mat phéng vé phéac (hinh 5.29a).

Thoat khdi mét phédng vé phac.
Thay d6i hwéng nhin 1a Isometric al, va kich Loft hodac chon Insert > Boss

> Loft.

Chon hai bién dang dé tao Boss Loft, véi cac diém dwoc chon la géc phia dudi bén

phai clta bién dang (hinh 5.29b).



Chon 2 bién dang

() (b)
Hinh 5.29

7. Kich OK va lwu lai ban vé.

KE&t qua ta dugc vat thé nhu hinh 5.30.

Hinh 5.30



Chuwong 6

CONG CU LINEAR PATTERNS, CIRCULAR PATTERN

6.1.CONG CU LINEAR PATTERNS

Cong cu nay c6 chirc nang sao chép mot dac diém cla moé hinh thanh nhiéu dac diém
khac nhau va duoc sdp xép theo cot va theo hang.

1

a)

b)

d)
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St dung céng cu Extrude Base/Boss va Extrude Cut dé tao 2 dac diém Base va
Cut (hinh 6.1).

B
Chon bé mat Front Face, va kich Normal To

Trong cdy FMD, chon dac diém Cut Extrudel.

1
Kich Linear Pattern 'H trén thanh céng cuy, hodc chon Insert > Pattern/Mirror

> Linear Pattern.
Trong Directionl nhap céac théng so sau:

Kich Pattern Direction va chon canh ndm ngang. Cha y hop thoai nay phai duoc
kich hoat trwéc khi chon canh.

M{i tén xudt hién tréncanh duwoc chondé
chi chiéu copy . Kich Reverse
X |

Direction .ml dé dao chiéu copy.

Nh&p 8mm cho hop Spacing ~ DL .
Nhédp giatri 5 choh6p Number of
Instances -

Trong Direction2 nhap cac théng s sau:

Kich Pattern Direction va chon canh doc.
Trén man hinh d6 hoa xudt hién '~
Dé dao chiéu copy cac dac diém, kich Reverse Direction

Nhap 8mm cho hép Spacing *01 .

Nhap 3 cho hop Number of Instances



7. D€ loai bd nhitng dac diém khéng can sao chép, kich Instances to Skip , sau do
kich vao dac diém can loai bo trén man hinh do hoa.

Chuy: Biéu twgng cla con tré trén mun hinh dé hoa (hinh 6.2a).

8. Kich OK dé két thic céng cu Linear Pattern.

<x
<

"Oi

It

(a) (b)

Hinh 6.2

Anh huéng cda viéc chon théng s6 Pattern seed only (hinh 6.3).

6.2. CONG CU CIRCULAR PATTERN

Cong cu nay cé chirc nang sao chép mot dac diém clia m6 hinh thanh nhiéu dac diém
khéac nhau va dwoc sép xép theo mot duong tron.
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1. Si dung cong cu Extrude Base/Boss, Fillet va Extrude Cut dé tao cac dac diém
Base, Cut va Fillet (hinh 6.4).

2. Tao mot truc hodc dung mot canh thdng dé lam tam
cla quy dao (dwong tron) sao chép cho cac dac
diém duwoc sao chép.

Cha y: B6i véi doi twgng hinh tron, ta dung truc tam thoi

(Temporary axes) la tam cta cac khéi tru. Néu cac truc khong
hién ra tu kich View, Axes hoac View > Temporary Axes.

3. Gilr phim Ctrl va chon dac diém Cut-Extrudel va
Fillet 1trén cay FMD.

Hinh 6.4
4. Kich Circular Pattern <>, hodc chon Insert >

Pattern/Mirror > Circular Pattern.
5. Trong Parameters thyc hién céc budc sau:
a) Kich hop Pattern Axis vachontruc lam tam truc quay trén man hinh dé hoa.
b) Chon hop kiém Equal spacing .
c) Nhap gia tri 5 cho

0
6. DE loai bd nhitng dac diém khong can sao chép, kich Instances to Skip v , sau do

kich vao dac diém can loai bo trén man hinh dd hoa.
Chu y:biéu twong chia con trd trén man hinh dé hou (hinh 6.5u), két qua ta duoc chi
tiét (hinh 6.5b).

7. Trong Options, chon hop kiém Geometry pattern.

8. Kich OK dé két thuc cong cu Circular Pattern

Chon d&c diém can xoa

Hinh 6.5
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6.3. Vi DU TAO CHI TIET hinh 6.6

6.3.1. Tao dac diém tron xoay cho chi tiét

Trong vi du nay ta tao mét vd hop clia Micro. Bai vi vd cé dang hinh tron nén ta cé thé
st dung cong cu Revolved dé tao dac diém tron xoay:

1

Kich New E J, chon tab Tutorial, kich dip vao biéu
twgng cla ban vé chi tiét.

Kich mat phang Plane trén cdy FMD dé m& mat phéng
vé phéc.

Trén méat phdng v& phac, tao bién dang cho cong cu
Revolved va ghi kich thuwéc nhw trén hinh 6.7a.

Kich Fillet fiB trén thanh céng cu Sketch Tools.
Nhép bén kinh Radius, 30mm.

Chon 2 canh dé Fillet (hinh 6.7h).

Kich Close.
Hinh 6.6

Hinh 6.7
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5. Kich Centerline wE3 dé tao mot dwdng Centerline theo phwong doc di qua gbc toa
dd (hinh 6.8a).

6. DBudng Centerline dwgc dung=rain truc quay cho bién dang Revolved.

7. Kich Revolved Boss/Base trén thanh céng cu Features, hodac chon Insert >
Base > Revolve.

8. Chon One-Direction cho Revolve Type va nhap gia tri 360° cho Direction 1
9. Kich OK dé tao Revolved base (hinh 6.8b).
10. Kich Hidden Lines Removed.

11. Luu ban vé véi tén Mhousing.sldprt.

30

o

15

(b)
Hinh 6.8

6.3.2. Tao mép cho chi tiét bang cong cu Extrude
Chon mét trén cla Base Feature, va m& mat phang vé phac hoa.
1 Kich Top EE dé thay d6i hwéng nhin (hinh 6.9).

2. Kich Offset Entities 2 0 trén thanh céng cu Sketch

Tools.
3. Trong Parameter nhap cac théng sé sau:

* Nhép gia tri 2mm cho Offset Distance.

« Chon hop kiém Reverse ddo chiéu Offset bién dang
vao phia trong. Hinh 6.9
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8.
9.

Kich OK dé thoat khdi hop thoai Offset Entities.
Tao ra dugc mot duong tron méi phia trong dwong tron

bang phuvong phap Offset (hinh 6.10)

Kich Extruded Boss/Base , hodc chon Insert >

Boss > Extrude.

Trong Direction 1 nhap cac thong sd sau:
Chon Blind cho End Condition.

Nhép gia tri 5mm cho Depth.

Chon hop kiém Thin Feature va thyc hién theo nhitng
budc sau:

Kich Reverse Direction dé chiéu day thanh phat trién
hwéng vao phia trong.

Chon One-Direction cho hdp Type.
Nhéap chiéu day thanh Wall Thickness, 3mm.
Kich OK dé tao thanh méng.

Lwu ban vé.

Hinh dang cda chi tiét hinh 6.11

6.3.3.

Tao céc bang cach loai bé mat trén va duwgi

Kich Hidden In Gray i

Kich Shell SEEJ , hodc chon Insert > Features > Shell.
Trong Tab Parameter nhap cac théng so sau:

Nhap gia tri 3mm cho chiéu day thanh Thickness.

Hinh 6.11

N
Chon Faces to remove §\ , Chon bé mat trén (Top) va duwéi (Bottom) (hinh 6.12a).

KichOK.

Dé quan sat Sheei t6t hon, kich Shaded va xoay ddi tugng (hinh 6.12b).
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(a) (b)

Hinh 6.12

6.3.4. S dung cong cu Cut dé tao 16 trén bé mit Micro

1. Kich Hidden Lines Removed H

2.

3.

Chon mat phdng Font dé m& mat phang vé phac, va kich Normal To lz|.
Kich Centerline H i, va k& dwdng thang doc di qua gdc toa do (hinh 6.13a).

Kich Line 13 va ké hai dvong thdng ngang, b&dng nhau, diém xuét phat tir duong
Centerline (hinh 6.13a).

Kich 3 Pt Arc trén thanh céng cu, hoac nhadn chudt phai va chon 3 Point Arc, va
thuc hién vé cung tron (hinh 6.13b).

>(.

(a) (b)
Hinh 6.13



9.

Dung cdng cu Mirror dé 1dy ddi xrng cac d6i tvong vira tao trén méat phang vé phac.

Gilr phim Ctrl, chon duong Centerline, va hai duong thdng ngang va cung tron.

Kich Mirror L££) trén thanh cong cu Sketch Tools, hodc kich Tools > Sketch
Tools > Mirror.

Ghi kich thuwéc cho cac dbi twong (hinh 6.14a).
Kich Isometric

Kich Extruded Cut © , hodc chon Insert > Cut > Extrude.

Xudt hién hop thoai Cut-Extrude.

1

2.

Trong Direction 1, chon Throught All cho hép End Condition.

Kich OK IQ , két thic cong cu Cut.

Tll

(a) (b)

Hinh 6.14

6.3.5. St dung co6ng cu Linear Pattern

Sao chép dac diém Feature Cut vlra tao & trén. Ta st dung kich thuéc theo phwong doc
dé’xac dinh huwéng tao cac ddi twong sao chép trong cdng cu Linear Pattern.

1

Kich dup chudt vao dac diém Cut-Extrudel trén cdy FMD. Cac kich thwdc cua dac

diém xudt hién trén man hinh dd hoa.

Kich Linear Pattern liliJ trén thanh cbng cu Features, hodac chon Insert >
Pattern/Mirror > Linear Pattern
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3. Trong Direction 1 thuc hién cac bwéc sau:

e Trong man hinh d6 hoa kich vao kich thuéc 60mm (hinh 6.15a).

« N&u can thiét kich Reverse Direction 0  dé d6i chidu mii tén (chidu sao chép cac
déi tugng).

* Nhap giad tri 10mm cho Spacing Gia tri nay la khodng céach gilra 2 d6i twong
ké nhau.

« Nhap s6 ddi tuong dugc sao chép cho hop Number of instances ké ca doi tuong goc
la 4.

Chuy: Trong hop Features to Pattern phai xudt hién dac diém Cut-Extrudel.
4. Trong Pattern Options, chon hop kiém Geometry pattern.

5. Kich OK dé két thac 1énh Linear Pattern.

6. Luwu ban vé

Co6 duwoc chi tiét nhw hinh 6.15b.

oom s

— Yy
- i
/
v 1>/
(a) (b)

Hinh 6.15

6.3.6. Cong cu Circular Pattern

St dung cbéng cu Circular Pattern dé sao chép cac dac diém duwoc tao ra trong cdng cu
Linear Pattern, c6 truc d6i xing la truc Axis da dwgc st dung trong cong cu Revolution
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1. Kich View > Temporary Axes.

2. Kich Circular Pattern I*H trén thanh céng cu Features, hodac chon Insert >
Pattern/Mirror > Circular Pattern.

Hop thoai Circular Pattern xudt hién, trong Tab Pattern Parameters thwc hién céc
budc sau day.

e Trong man hinh d6 hoa ta chon truc Axes (latrucquaytrong cdng cu Revolved).
Axis <1> xudt hién trong hop PatternAxis box. NEu can thiét kich Reverse

Direction PTh dé dao chiéu sao chép cac dbi tuong.
* Nhap gia tri 120° cho Spacing.

* Nhép gia tri 3 cho Number of Instances.

3. Trong Features to Pattern phai xuat hién LPatternl.
4. Trong Tab Pattern Options chon hop kiEm Geometry pattern.

5. Kich OK dé tao dac diém Circular Pattern. Bac diém Circular Pattern duoc tao
quanh truc quay cla cong cu Revolve.

6. Kich View > Temporary Axes dé an truc quay (Axis) trén man hinh d6 hoa, va kich

Shade IEEI.

Hinh 6.16
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Chuong 7

TAO TAM SHEET METAL

Chuong nay cung cdp mot s6 khai niém tdng thé vé viéc thiét ké kim loai tdm trong sw,
cling nhu trinh ty cac bwéc thyc hién va cac cong viéc thiét ké.

Trong moi tredong thiét ké kim loai tdm ta c6 thé tao chi tiét bang cac cong cu da biét
(cac cong cu trén thanh Feature) hodc bang céc cong cu tao kim loai tdm (cac cong cu trén
thanh Sheet Metal).

Nhiéu cong cu thiét ké kim loai tdm dugc phat trién dua trén cac céng cu trén thanh
Features nham giup viéc thiét ké cac kim loai tdm dwgc thuan lgi.

7.1. CHUC NANG MOT s& CONG cu TRONG THANH CONG cu SHEET METAL

7.1.1. Cbong cu Base Flange
Base Flange la cong cu tao dac diém dau tién cho chi tiét dang tdm. Khi tao dac diém
Base Flange ta chd y mot so diém sau day:

« Dic diém Base Flange dwoc tao tir mat phang vé phac. Bién dang co s& cla cong cu
Base Flange co thé la kin hodc hé.

e Chi cé thé c6 mot dac diém Base Flange cho chi tiét dang tam.

« Chiéu day va ban kinh cong cla dac diém Base Flange sé trd thanh gia tri mac dinh
khi tao cac dac diém tiép theo cho chi tiét.

Céc buoc tao dac diém Base Flange cho chi tiét:

1. Trén mét phang vé phéac coé bién dang co s& dé tao dic diém Base Flange cho
chi tiét.

2. Kich Base-Flange/Tab ~ trén thanh c6ng cu Sheet Metal, hoac kich Insert >
Features > Sheet Metal > Base Flange.
HOp thoai Base Flange xuat hién trong ctra s6 quan ly ban veé.

Chu y: Viéc cap nhat cuc théng s6'cho céng cu Base Flange tuy thudc vao bién dang co
s6 dugc tao trén mat phang vé phac. Vi du cac tab Direction 1 and Direction 2 khong xuat
hién néu bién dang khép kin.

3. Trong Direction 1 va Direction 2, nhdp céac théng sdé cho End Condition va

Depth »
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4. Trong Sheet Metal Parameters thyc hién cac buéc sau:

Nhap chiéu day Thickness '7TL cho tam.

Chon hop kiém Reverse direction dé phat trién chiéu day cla tdm theo chiéu nguoc lai.

Nhép ban kinh cong Bend Radius * ’.

Chu y: Gia tri ban kinh cong nay dong thoi cling la gia tri ban kinh cong mac dinh cho
qué trinh tao cac dac diém cong tiép theo cho chi tiét.

5. KichOK

Str dung cbéng cu Base Flange dé thém mot tdm kim
loai méi vao tdm dd c6 (hinh 7.1). Chiéu day cla tam
kim loai dugc thém bang chiéu day cda tdm kim loai ban
dau. Khi st dung chic ndang nay cua cong cu Base
Flange ta can chi y mot s6 diém sau:

. Bién dang clGa tdm dugc thém vao la mot bién
dang Kin.

« Mat phdng vé phac tao bién dang cia tdm phai
ndm trén mit phédng Plane hodc b& mat (Face)
cla tdm da co.

e Khi st dung chtc nang nay cla cong cu Base
Flange ta khong thé thay déi cac thong soO cla tdm b6 sung nhu chiéu day tdm, va
mot s6 thong s6 khéac.

Céac budc thye hién chirc nang Tab Feature:

1. Tao mat phang vé phac trén bé mat Plane hodc bé mit (Facfi'i thod méan céc diéu
kién néu & trén.

2. Kich Base-Flange/Tab ~ trén thanh céng cu Sheet Metal, hodc chon Insert >

Features > Sheet Metal > Tab.
7.1.2. Cbng cu Miter Flange
Miter Flange c6 chirc nang vé mép cho mot hodc nhiéu canh cua tdm. Dé thuc hién
cong cu Miter Flange thi cac diéu kién sau phdi dwoc thod man:

« Trén méat phang v& phac chi chira mot bién dang duy nhét. Bién dang c6 thé la tap
hop cha nhiéu dwong thang.

« Mat phadng vé phéac phéi vudng goéc véi canh dau tién dwoc chon khi thuc hién céng
cu Miter Flange.



Chiéu day ctia mép duoc vé bang chiu (*\y clia tdm ma né lién két tai canh dwoc chon.

Ta c6 thé vé nhidu mép cung mot lac véi dieu kién cac mép cung ndm trén mot mat
phang lan lugt ti€p xic nhau hodc khong tiép xic nhau (hinh 7.2).

Cac canh lan luot tiép xdc

Hinh 7.2

Cac buéc thuc hién céng cu Miter Flange:

1

112

Tao méat phang vé phac thod mén céac diéu kién da néu.

Kich Miter Flange trén thanh cbng cu Sheet Metal, hodc chon Insert >
Features > Sheet Metal > Miter Flange.

Hop thoai Miter Flange xudt hién trong ctra s6 quan ly ban vé:

Trong Miter Parameters thuc hién cac bwéc sau:

Chon canh can vé, xudt hién trong hop Along Edges »
Chay: D& chon tat ca cac canh lan lwot ti€p xdc nhau trong mot bé mat thi ta kich
vao biéu twong E Exuét hién & trung diém cha canh dwoc chon.

Néu khong mudn st dung ban kinh cong méac dinh thi tich vao hop kiém Use
default radius va nhap gia tri ban kinh vé vao hop Bend Radius *
Dé xac dinh vi tri cia mép can vé ta cé thé chon mot trong 3 cach: Material inside

, Material outside va Bend outside uy. Xem hinh 7.3 dé thdy su khéac
nhau cuta 3 cach lya chon trén:
- Ving dé trang: vat liéu tdm trudc khi vé mép.
- Vung t6 nhat: phan tdm mé& rong sau khi vé mép.

-Vung t6 dam: phan tdm tac dong cla qua trinh vé mép.



/ll
Material inside Bend outside
Hinh 7.3
« Khi v&é mép tdm néu ta mudn cit bé phan vat liéu
tai mép cong thi chon hép kiém Trim Side Bend
va nhap gia tri vao Gap Distance ”~  dé xac
dinh khoang cach gita 2 mép (hinh 7.4).
« Dé cit bd phan vat liéu gita mép duoc vé va
khong duwgc vé thi chon hép kiém Trim side
bend, nguoc lai thi ta khéng chon (hinh 7.5).
4. Kichok (?)
Hinh 7.4
Tam can vé mép Khéng chon Trim side bend Chon Trim side bend

Hinh 7.5

7.1.3. Cong cu Skethed Bend (Udn cong tdm)

1 M& méat phang vé phac trén bé mat can uén cong. Trén mat phdng vé phac tao mot
duwdng thadng dé xac dinh vi tri cAn uén cong trén bé mat tdm (hinh 7.6a).

2. Kich Sketched Bend 171 trén thanh cdng cu Sheet Metal, hodac kich Insert >
Features > Sheet Metal > Sketched Bend

HOp thoai Sketched Bend xudt hién trén clra s6 quan ly ban vé.
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3. Trong hop Fixed face, xd&c  dinh bé mat bi u6n cong.

4. Trong Bend Position xac dinh vi tri bi uén cong: Bend centerline so,Material

inside i s, Material outside E 1 ho&c Bend outside IfS.

5. Xac dinh g6c uén Bend Angle va kich Reverse Direction dé dao chiéu uén néu
can thiét.

6. NEu khéng mudn s dung  ban kinh uén cong mdc dinh, bd lva chon Usedefault

radius, va nhap gié tri bAnkinh cong mé¢i vao hép Bend Radius *

7.  Kich OK.
(a) (b)
Hinh 7.6
7.1.4. Khép géc cho chi tiét
Trudc khi khép goc Sau khi khép goc
Hinh 7.7
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4.

7.1.5.

St dung céng cu Unfold c6 thé dudi mot be mat

Tao tdm kim loai bang cong cu Base-Flange, va vé mép véi cong cu Miter-Flange.

Xem minh hoa (hinh 7.8).

Kich Closed Corner — *trén thanh céng cu
Sheet Metal hodac chon Insert > Features >
Sheet Metal > Closed Corner.

Hop thoai Closed Corner xudt hién.

Chon mét phadng can khép géc, mat phang
dwoc thay d6i mau séc (hinh 7.8) va xuét hién
trong Faces to Extend.

Kich OK dé khép goc cho tam.

Cong cu Fold va UnFold

Hinh 7.8

hodc nhiéu bé mat cta tdm. Nguwoc lai cong cu Fold
duoc dung dé gédp lai cac b@ mat bi dudi ra bdi cong cu UnFold.

Céac budc thuc hién cong cu UnFold:

1

4.

Kich Unfold iEl trén thanh cdng cu Sheet Metal, hodc kich Insert > Features >

Sheet Metal > Unfold.

Hop thoai Unfold xudt hién.

Trong hop Fixed face ~ chon mo6t bé mat (bé mat nay cé vi tri c6 dinh khi tam

duoc dudi).

Trong Bends to unfold w chon mdt hay nhiéu bé mat cong chuyén tiép, hodc kich

All Bends dé chon tat ca cac bé mat cong chuyén tiép co6 trong tam.

Kich OK.

Cac buwéc thuc hién céng cu Fold:

Kich Fold trén thanh cdng cu Sheet Metal, hodac kich Insert > Features >
Sheet Metal > Fold.

Hop thoai Fold xudt hién.

Trong Fixed face ~ chon bé mat khong bi thay déi khi thuc hién céng cu Fold.

Trong Bends to fold chon cac bé mat cong chuyén tiép can gdp lai, hodc kich
Collect All Bends dé gép lai tdt ca cac mit cong bi dudi b&i cong cu UnFold.

Kich OK.

115



7.1.6. Cdng cu Rip
Cong cu Rip duoc dung dé tao vét rach doc theo chiéu dai cua canh tam.

1. Kich Rip E s trén thanh cong cu Sheet Metal hodc chon Insert > Features > Sheet
Metal > Rip.

Hop thoai Rip xudt hién.
2. Chon canh phia trong cla vat thé (hinh 7.9a).

3. Sau khi chon canh dé xé, xuat hién mdi tén chi huéng tao vét rach trén canh. Huéng
mac dinh la theo hai hudng. Néu ta muon thay d6i hwéng tao vét rach, kich nat cong
cu Change direction cho dén khi mdi tén tao hwéng thod man yéu cau.

4. DE thay doi chiéu rong vét rach, tich hop kiém Use default gap dé xoa chiéu rong
vét rach méac dinh, va cap nhat gia tri méi cho chiéu rong vét rach.

5. KichOK.

(a) (b)

Hinh 7.9

7.2. TAO CHI TIET TAM hinh 7.10

1 M& mot ban vé tir tab Tutorial va chon
mat phang Front lam mat phdng vé phéc.

2. Dat vi tri géc dudi trung véi goc toa do,
ghi cac kich thwdc nhu trén hinh 7.1 la,
thém moéi quan hé Equal gilta hai
dudng thédng doc.

3. Kich Base-Flange/Tab ~ trén thanh
cong cu Sheet Metal, hoac kich Insert
> Features > Sheet Metal > Base
Flange.

Hinh 7.10
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Hop thoai Base Flange xuat hién.
Trong Directionl chon Blind cho End Condition, va nhap 75mm cho Depth »

Trong Sheet Metal Parameters thyc hién cac buéc sau:

Nhap gia tri 3mm cho chiéu day tdm Thickness

Nhép Imm cho ban kinh cong Bend Radius.

Kich OK
0
co
140
(a) (b)

Hinh 7.11

Kiém tra qua trinh thiét ké trén cay FMD.

Cong cu Base flange tao ba dac diém m¢i trén cay FMD.

7.2.1.

Sheet-Metall: Chtra gia tri clia ban kinh cong mac dinh. D€ thay doi gia tri cua ban
kinh cong madc dinh, kich chudt phdi vao feature Sheet-Metall trén cady FMD, chon
Edit Definition, hop thoai Sheet Metal xuat hién. Thay doi gia tri cla ban kinh
cong mac dinh trong hép thoai Default bend.

Base-Flange: La dac diém dau tién trong ban vé tam kim loai.

Flat-Patternl: C6 tac dung trai tit cA cAc b mat cla chi tiét tim l1én mot mat phéng.
V& mép cho chi tiét

Chon canh Edge (hinh 7.12a) va kich Sketch dé m& mdt mat phdng vé phac méi

(diém chon canh can gan dinh Vertex, hinh 7.12a). M4t phang vé phac duoc tao co

phuong phap tuyén trung véi canh da chon, va di qua dinh Vertex.

Trén mat phéng vé phéac, k& doan theo phwong ngang di qua dinh Vertex va ghi kich
thvdc (hinh 7.12b).
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3. Kich Miter Flange ~  trén thanh cdong cu Sheet Metal, hodac chon Insert >

Features > Sheet Metal > Miter Flange.

Vertex

(@) (h)
Hinh 7.12

4. HOp thoai Miter Flange xudt hién.

Chon canh can vé, sau khi canh duoc chon biéu twong Ei xudt hién trén man hinh do
hoa. Néu ta kich vao biéu twgng trén thi 5 canh lan lwot tiép xdc nhau dugc chon va hién
trong hop Miter Parameters. Cac canh xudt hién trong Miter Parameters cling cd thé

quan sat dwoc trén mo hinh.
5. Krt.iil O K.

6. Luu lai ban vé voi tén Cover.sldprt.

7.2.2. St dung céong cu Mirror ldy dbi x&*rng cac feature da tao

1 Kich Hidden in Gray — trén thanh cong cuSheet Metal.
2. Kich Insert > Pattern/Mirror > Mirror All

3. Hop thoai Mirror All xudt hién.

4. Chon bé méat Back (bé mat sau cla mo6 hinh) lam mat d6i x&ng (hinh 7.13).

5. Kich OK va kich Shaded
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Hinh 7.13 Hinh 7.14

7.2.3. M& rong tdm

1. M& mat phang vé phac trén bé mat Face (hinh 7.14).
2. Trén méat phang vé phéac, dung hinh chi* nhat c6 mot canh trang véi canh cia tdm va
cac kich thudc nhv trén hinh 7.15.
3. Tao méi quan hé Coincident gilra trung diém cGa canh hinh ch®* nhat va mat
phang Front.
Trén man hinh d6 hoa chon trung diém cla canh
duéi bang cach nh&n chudt phai vao canh va chon
Select MidPoint.
Kich Add Relation, chon mat phéng Front trén
cdy FeatureManager Design Tree, chon quan hé
Coincident. Sau khi chon md&i quan hé thi tdm cula
hinh chi rihat trung voéi trung diém canh mép cua
tam (hinh 7..15a).

4. Kich Base-Flange/Tab EO trén thanh céng cu.
SW sé tw dong phat trién hinh chi nhat trén mat
phdng vé phac hoa Thanh tdm moi va lién két
véi tdm da c6 thong qua canh hinh chii nhat.
Chiéu cha phan tdm mé rong bang chiéu day
clia phan tdm ma noé lién két.

K&t qua ta duoc chi tist hinh 7.15b, Hinh 7.15
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7.2.4.

5.

6.

St dung cdng cu u6n tdm kim loai

Chon mét phang ding cla tdm (nhu bé mat da chon & phan trén) dé mo mat phang
vé phéc.

K& duong thang ndm ngang song song véi mép tdm (hinh 7.16a). St dung Dimension
dé ghi khoang céach gilra mép trén cla tdm va dudng thédng vira tao (hinh 7.16a).

Do dai cha doan thédng xac dinh vi tri uén cong bé mat tdim khéng anh huéng dén

chtrc nédng cua céng cu Bend.

[
Kich Sketched Bend trén thanh cdong cu Sheet Metal hoac kich Insert >

Features > Sheet Metal > Sketch Bend.

Hop thoai Sketched Bend xudi hién.

Trong Bend Parameters, thuc hién céc budc sau:

Trong Fixed face, xac dinh mat phdng ding cla tdm (trang véi mit phdng vé phac).
Chon Bend outside cho Iya chon Bend position.

Nhap gia tri 90° cho Bend Angle va chon hop kiém defaultradius.

Kich OK.

Lwu ban ve.

Két qua ta dwoc chi tiét hinh 7.16b.

(b)

Hinh 7.16



7.2.5. CAat tdm

1. Kich Unfold Hi] trén thanh céng cu Sheet Metal, hodc chon Insert > Features >
Sheet Metal > Unfold.
Hop thoai Unfold xudt hién

2. Chon bé mat cho Fixed face va Bends to unfold (hinh 7.17a).

Chuay: Ta chico thé chon mat cong Bend khi hop chon Bends to unfold dwgc kich hoat.

) (b)
Hinh 7.17

3. KichOK.
Khi d6 bé mat cong dugc chon bi mé ra (hinh 7.17b).

4. Tao mat vé phac trén bé méit face (hinh 7.17a). Trén mét phang vé phéac, tao hinh chi
nhat va c6 cac kich thuéc theo hinh 7.18a.

5. Kich Extruded Cut trén thanh céng cu hodac chon Insert > Cut > Extrude.
Chon Through All cho End Condition, kich OK.

Dién tich cta tdm bi cét chinh 1a hinh chi nhat trén mat phédng vé phéc vira tao.

Hinh 7.18
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7.2.6. Budc tiép theo chlng ta vé lai phan mép bi uén ra trong buéc truéce

Kich Fold isd) trén thanh cong cu Sheet Metal hodc chon Insert > Features > Sheet
Metal > Fold.

Hop thoai Fold xuét hién.
1. Trong Fixed face chon mét day cla tam.

2. Kich Collect All Bends dé chon tat ca cac mép bi
dudi ra trén mat day.

Mép bi dudi ra xuét hién trong hop Bends to fold.

3. Kich OK
Két qua tat ca cac mép bi dudi ra tré lai trang thai Hinh 719
trwvdc khi st dung cong cu Cut.

7.2.7. Trdi toan bo chi tiét tdm Ién mdt mai phang

1. Chon dac diém Flat-Patternl trén cav
FeatureManager Design Tree va kich

Flattened trén thanh cbng cu
Sheet Metal. Sau khi kich hoat céng
cu thi toan bo chi tiét tdm duoc trai ra
trén bé mat day.

2. Dé trd lai trang thai trudc, chon
lai feature Flat-Patternl va kich

Flattened

3. Luwu lai ban vé. Hinh Jat



Chuwong 8

BAN VE LAP

8.1. CAU TRUC CUA CAY FMD TRONG BAN VE LAP

«  Mirc cao nhét la tén va biéu twgng cla ban vé lap.

* Muc Lighting va Annotations.

« Céc mat phang Plane va gdc ctia man hinh dd hoa trong ban vé Iap.

« Céc chi tiét co trong ban vé (cé thé la mot chi tiét don 1é hodc mot cum chi tiét).
e« Mategroups bao gobm cac méi ghép c6 trong ban vé.

« Céc dac diém cut va hole (dwgc tao bai cong cu Cut va Hole) va dac diém Pattern
duoc tao trwc ti€p trong ban vé l1ap.

« Cac dic diém cla tirng chi tiét ndm & mic trong cla chi tiét tvong Gng.

« Tac6 thé m& rong hodc thu lai cac mirc cla cady dé quan sat chi tiét honbang cach
kich chudt vao mic can mé& rong hoac thu lai, twong tv nhu trong muc Folder cua
clra s6 Explore. D€ thu lai tat cd cac mic cua cdy, nhdn chudt phai Ién biéu twong &
dinh cay va chon Collapse Items tlr menu ngir canh. Mot chi tiét c6 thé duoc st dung
tai nhiéu mai 1ap ghép khéac nhau trong ban vé. Tén ctia moi chitiét déu cé phan hau
t6 <n>. Gia tri n tuy thudc vao s6 lugng chi tiét d6 dugc st dungva th ty cac chi
tiét dwoc thém vao ban vé Iap.

« Trén cay FMD tén cda mdi chi tiét cling c6 thé c6 phan tién t6, n6é cung cdp thong
tin vé trang thai cda chi tiét va nhi*rng ma6i lién hé voi cac chi tiét khac. Phan tién t6
c6 thé la mot trong cac trwong hop sau:

(-) Chua dinh ngha day da (vi du chi tiét van con bac tuy do).
(+) Thtra rang buébc.
(f) CO dinh (ta khong thé di chuyén chi tiét trong ban vé).
(?) C6 mau thuan trong cac rang budc cia chi tiét.

8.2. THEM CAC BOI TUONG VAO BAN VE LAP

Khi mudn chén mot chi tiét (co6 thé la mot chi tiét riéng I1é hodc la mot cum chi tiét gom

nhiéu chi tiét goi 1a sub-assembly) vao trong ban vé 13p, thi cac tép chira chi tiét do sé tw

dong lién két voi tép cha ban vé 1dp. Chi tiét xudt hién trong ban vé I&p, tuy nhién céac di
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liéu cla chi tiét ndm trong ban vé 1ap van nam trong tép gdc cla chi tiét d6 (ban vé chi tiét).
Do d6 néu c6 bat ki sy thay déi nao & tép gbc thi chi tiét nam trong ban vé lap sé ty dong
cap nhat va thay doi theo.

e CO nhiéu cach dé thém cac chi tiét vao mot ban vé Iap
St dung menu Insert:

1. Clra s6 ban vé lap da duoc md, chon Insert > Component > From File. Hop thoai
Insert Component xudt hién.

2. Trong Look in chon dwong dan dén tép chda chi tiét ma ta mudn chén vao ban vé
Iap (c6 thé kich dup vao tép dé chon né ddong thoi dong hop thoai).

« DE quan sat chi tiét trwdc khi chén vao ban vé, chon hop kiém Preview.
e DEé xac dinh cac thdng sb cho chi tiét chén vao ban vé thi chon hop kiém Configure.
3. Kich Open.

4. Néu chon hop kiém Configure, ta chon tén cla cau hinh cho chi tiét tlr danh sach va
kich OK.

Con tro thay déi thanh %

5. Nhéan chudt trén man hinh d6 hoa cia ban vé 1p dé xac dinh vi tri dit chi tiét.

Cheén chi tiét tir ctra sO clia ban vé:

Chén chi tiét tir clra s6 cta ban vé chi tiét bang cach kéo va tha chudt vao clra sé cla ban
vé& |ap ta can thuc hién theo nhitng budc sau:

1. M& ban vé 1ap (ban vé dich), va ban vé gdc chia chi tiét can chén vao ban vé lap.

2. Chon Window > Tile Horizontally (hoac Tile Vertically).

3. Kéo biéu twong cla chi tiét tr cdy FMD cla clra s6 g6c va tha vao clra sé ban vé Iap.

Né&u chi tiét thém vao ban vé 1ap 1a mot chi tiét don 1& (khdng phai la mot cum chi
tiét), ta cling c6 thé kéo chi tiét tr man hinh d0 hoa cla clra s6 goc. Tuy thubc vao vi tri
dat chi tiét ma ta cé thé tv dong tao nhirng rang budc gitta cac chi tiét khi tha chi tiét
vao ban vé lap.

Néu chi tiét c6 nhiéu cdu hinh, ta c6 thé chon mot cdu hinh dé chén vao ban vé.

« DEé chén mot cdu hinh dang duoc kich hoat, kéo biéu twong chi tiét tlr dinh cla cay

FMD trong clra sé gbc, va tha vao clra s6 ban vé Iap.

e Né&u chon mot cdu hinh chuwa duwgc kich hoat, thi can kichTab Configurationa 1 |
trong clra sO goc, sau dé kéo va tha tén cda cau hinh chi tiét ma ta muén vao clra so
ban vé Iap.
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Chén chi tiét tlr ctia s6 Windows Explorer:
Chén chi tiét bang cach kéo va tha tir clra s6 Windows Explorer, ta thuc hién theo
nhirng buéc sau:
1 M& ban vé lap.
2. M& clra s6 Windows Explorer. Trong Look in, chon dudng dan dén thw muc chita
tép chi tiét.
3. Kéo biéu tuong cla tép chi tiét tir clra s6 Windows Explorer.

Con tré thay doi thanh fen

4. Tha chi tiét man hinh dd hoa cla cira s6 ban vé lap.
Néu chi tiét c6 nhiéu cdu hinh, hdp thoai Select a configuration xudt hién. Chon céu
hinh ta mu6n chen, va kich OK.

83 MOT DCONG cu TRONG THANH CONG cu ASSEVBLY
8.3.1. Tao mdi ghép trong ban vé lap

1 Kich Mate S i trén thanh céng cu Assembly, hodc chon Insert> Mate.
HoOp thoai Mate xudt hién trong clra s6 quan ly ban vé.
2. Chon bé mét 13p ghép cta cac ddi tvong.
Chu y: Sir dung clc cong cu di chuyén, xoay va phéng to bunvé dé thuan lgi cho viéc

, X]
chon cac bé mat lap ghép. Kich Pan £2-J, Rotate View — | vo0 Zoom to Area ~ trén

thanh céng cu View. Nguoi st dung cling cé thé sir dung phim mii tén dé thay doi vi tri
quan sat clia ban ve.

Trong hdp Selections A, xudt hién cac bé mat dwoc chon.

3. Chon kiéu I&p ghép cho cac déi twong.
Tuy thudc vao cac déi twong dwoc chon dé 1p ghép ma ta cd thé sir dung mot trong céc

kiéu 1&p ghép sau day:
Angle (goc)
Coincident (trung)
Concentric (dong tam)
Parallel (song song)

Distance (khoang cach)
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11 Perpendicular (vubng goéc).
17=0 Symmetric (d6i xrng).

D' Tangent (tiép xuc).

4. Chon diéu kién Iap ghép (Alignment Condition)

« Aligned: Hudng phép tuyén bé méat I&p ghép cla cac déi tvong cung chidu nhau.

« Anti-Aligned (On): Huéng phéap tuyén bé mét 1ap ghép cla cac déi twong cd chiéu
ngugc nhau.

e Closest: Tuy thudc vao vi tri cia cac doi tugng ma sw c6 cac cach xt ly khac nhau
sao cho khoang cach di chuyén cla cac déi twong dén vi tri 13p ghép 1a nho nhat.

Hinh 8.1 trinh bay mot s6 kiéu I&p ghép Coincident, Distance, va anh hwdng viéc chon
flipping the direction trong kiéu ghép Distance.

Hai bé méat dwoc chon

dé 13p ghép
Aligned Anti-aligned

Coincident

Distance

Distance, Flip

DimensionTo

Other Side

Hinh 8.1
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8.3.2.

Kich Preview dé di chuyén cac chi tiét vao dung vi tri cla cac mdi lap ghép. Néu
méi ghép d6 khong dung, kich Undo va thay déi cac thong s6 I&p ghép, va kich lai
Preview dé xem két qua.

Chon hop kiém Defer mate dé cd thé dinh nghTa nhiéu méi ghép cung mot lic trong
mot lan goi Mate. Néu ta mubn déng hop thoai thi bd lva chon Defer mate hoac
kich Close.

Kich OK <% dé tao méi ghép gitra cac chi tiét.
Di chuyén cac chi tiét trong ban vé lap

Kich Move Component ~ trén thanh cdong cu Assembly hodc chon Tools >

Component > Move.

HO6p thoai Move Component xuat hién trong clra s0 quan ly ban vé va con trd chudt

chuyén thanh ~

Trong danh sach Move ta chon mdt trong cac thdng so sau dé di chuyén chi tiét theo

nhitng cach khac nhau.

Free Drag - Chon chi tiét va kéo chi tiét theo hwéng bat ki.

Along Assembly XYZ - Chon chi tiét va kéo chi tiét theo cac phwong truc X, Y, z
cla ban vé 1ap. Hé théng truc toa do xuét hién trén man hinh dd hoa gilp cho nguoi
st dung dinh hwéng di chuyén dé dang hon.

Along Entity - Chon mot déi tvong 2D trong khdng gian ban vé, sau d6 kéo chi tiét
doc theo ddi tvong da chon. Né&u ddi twong la mot canh, dudng thdng, hodc 1a mot
truc thi chi ti€t ma ta dich chuyén sé c6 mot bac tv do. Néu doi tvong duoc chon la
mot mat Plane hodac mat bé mat thi chi tiét dwoc di chuyén sé cd 2 bac tv do.

By Delta XYZ - Chon chi tiét can di chuyén va nhap cac gia tri vao hop Delta X,
Delta Y, Delta z trong hop thoai Move Component, kich Apply. Chi tiét sé di
chuyén theo cac truc X, Y, z nhitng doan cé do Ién twong ng vGi cac gia tri da
dugc nhap trong hép Delta X, Delta Y, Delta z.

To XYZ Position - Chon chi tiét can di chuyén, nhap céac toa do X, Y, z cla diém
ma chi tiét can di chuyén tdi diém do, va kich Apply. Biém goc cua chi tiét (goc toa
d6 man hinh dé hoa trong ban vé chi tiét) dich chuyén téi diém cé toa dé6 X Y z

ma ta dd xac dinh.

Kich OK ~ hoac kich lai cong cu Move Component dé két thdc cong cu di

chuyén chi tiét.
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Chuy: Ta khong thédi chuyén mot chi tiét néu chi tiét d6 da bi rang budc c6 dinh (Fix).

Khi chi tiét tham gia tao m&i I&p ghép voi cac chi tiét khac thi ta chicd thédi chuyén chi

tiét voi nhitng bac tw do nao khadng chiu rang budc. Vidu trong méi I&p ghép, chi tiét bi han ché
2 bac tw do theo phurong X, y thi ta chicd thédi chuyén chi tiét theo phuong con lai z.

8.3.3. Xoay chi tiét

3.

<3
Kich Rotate Component trén thanh céng cu Assembly hodc kich Tools >
Component > Rotate.

Trong cla s6 quan ]y ban vé xudt hién hop thoai Rotate Component, va con trd

chuyén thanh ~

rr
Trong danh sach Rotate chon mot trong cac théng sé sau dé xoay chi tiét theo

nhirng cach khac nhau.
Free Drag - Chon chi tiét va kéo chi tiét theo nhitng huéng bat ki.

About Entity - Chon cac d6i twong la dudng thédng, canh, hodc 1a mot truc, va kéo
chi tiét quay xung quanh cac ddi twong trén.

By Delta XYZ - Chon chi tiét can xoay va nhap cac gia tri cho hop Delta X, Delta
Y, Delta z cla hdop thoai Rotate Component, va kich Apply. Chi tiét sé quay
quanh céc truc X, Y, z nhitng goc Delta X, Delta Y, Delta z ma ta da nhap.

Kich OK ~*0 hoac kich Rotate Component dé két thlic cong cu xoay doi twong.

Chu y: Ta khéng thé quay chi tiét néu chi tiét d6 da bi han chétat ca cac bac tv do.

Chi cé thé quay chi tiét véi nhitng bac tw do khong bi han chétrong mai 1ap ghép.

8.3.4. Cong cu Smartmate

Trong qué trinh di chuyén céac chi tiét tir ban vé& chi tiét vao ban vé I&p, ta co thé tu

dong tao mot s6 kiéu lap ghép trong ban vé 1&p. Nhirtng kiéu lap ghép d6 ta c6 thé goi la

I&p ghép nhanh.

C6 thé tao mot mébi ghép khi ta chén mét chi tiét vao ban vé lap, bang cach kéo chi tiét

tlr man hinh dd hoa ctia sw. Tuy thudc vao vi tri va hinh dang hinh hoc 1&p 2hép giita cac

chi tiét ma mot s6 kiéu l&p ghép tw dong duoc hinh thanh (bang 8.1).

Céac budc thwe hién kiéu 1&p ghép nhanh:

1
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Kéo chi tiét tir ban vé& chi tiét vao man hinh db6 hoa cua ban vé Iap. nhuns ta khéng

thd chuft ra ngay. Sv dung mot trong cac déi twgng sau dé kéo chi tiét: moét canh,

mél truc, mot dinh, mot bé mat phang, mét bé mét tru hodc 1a mot bé mat nén. Tuy



thudc vao vi tri cia chuét trong man hinh d6 hoa ma con tré chudt thay doi dé chi rd
mdi 1&p ghép d6 sé dwoc hinh thanh néu tha chudt ngay tai vi tri do.

2. Né&u can thay déi diéu kién 1ap ghép, nhan phim Tab dé chuyén déi gitra aligned va
anti-aligned.

3. Tha chi tiét, m&i ghép gitra hai chi tiét sé tw dong dwoc thém vao ban vé lap. Bang
8.1 liét ké mot so kiéu moi ghép tw dong dwoc hinh thanh.

Bang 8.1

Péi twong 1ap ghép Kiéu m6i ghép  Con tro chudt Hinh minh hoa

2 canh Coincident » *

2 bé mat Coincident W
W m

2 dinh Coincident

a
2 mat nén, hoac 2
mét tru, hodc mot mit  Concentric
nén va mot truc 0
2 cung tron Concentric tgé%

é
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8.3.5. Tao méi ghép gilra cac dac diém cla céc chi tiét khac nhau

Trong ban vé lap ta c6 thé tv dong tao mdi l1ap ghép gitta cac dac diém cla cac chi tiét.
Dé thuc hién dwgc mdi ghép nay thi cac dac diém phai thoa mén céac diéu kién sau:

« MO0t dic diém phai 1a Base hodc Boss, va dic diém kia phai 1a 16 (Hole) hoic la

Cut.

« Céc dac diém co thé dwoc tao bang cong cu Extruded hodc 1a Revolved.

« Bé mat I&p ghép phai c6 cung kiéu, c6 thé 1a cing mat nén, hodc cing mét

« Phai c6 mot bé mat phang k& véi mét nén hodc tru cla ca 2 chi tiét I4p.

Cac buéc tao mdi ghép:

tru.

1. Trén cdy FMD cula ban vé chi tiét, chon ddc diém co6 thé la mat nén hodc mat tru.

Kéo dic diém do6 vao trong man hinh do6 hoa cla ban vé ldp. Khi con trd tiép can voi

bé& mat tru hodc b& m&t non cha chi tiét da co6 trong ban vé 1ap, né sé thay ddi thanh

biéu tvong clia moi ghép sé dwoc tao néu ta tha chudt tai vi tri nay

hinh do
hoa, c6 thé quan sat
dugc moi ghép sé
dugc tao. NéEu can
phai thay do6i diéu

Trén man

kién 1dp ghép ta nhin
phim Tab dé chuyén
doi
anti-aligned.

gilta aligned va

2. Tha chudt,
budc trong mdi ghép
duoc tao:

hai rang

» M&i ghép Concentric,
ghép gita hai mat tru
hoac hai mat nén.

* MJdi ghép Coincident,
ghép gitra hai bé mat
nam k& voi cac bé

mat nén.
Hinh 8.2 minh hoa tao
moi ghép gilra 2 mat non.
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8.3.6. Pattern-Based Mates

Trong mot s truong hop dac biét ta phai tao cung mot luc
ba rang budc trong moét mdi ghép. Vi du tao moi ghép gitra
hai mat bich cta 6ng ndéi (hinh 8.3).
Cac buwoc tao mdi ghép gilra 2 chi tiét:
1. Kéo chi tiét vao ban vé Iap, bang cach kich chudt vao
canh cong trén mat bich cua chi tiét. Khi con trd ti€ép can véi canh cong cta mat bich
chi tiét da co trén ban vé lap, n6 chuyén sang biéu twong nhu hinh 8.4a, lién két cla
mdi sé dwoc tao néu ta thd chudt tai vi tri nay.

Nh&n phim Tab dé d6i chiéu lap ghép cla chi tiét duoc kéo vao tir ban vé chi tiét.

2. Tha chudt dé tao mo6i ghép gitra 2 chi tiét (hinh 8.4b).

@ ib)

Hinh 8.4

Mdi duoc tao bao gobm 3 maoi lién két sau:
e MOt mdi lién két Concentric gita 2 bé mat tru cla 2 chi tiét.
e MOt mdi lién két Coincident gitra 2 mat bich.

« Mot m6i lién két Concentric sao cho céc 16 trén 2 mat trung nhau.

8.3.7. An hién céac chi tiét trén man hinh dd hoa cta ban vé lap

Ta c6 thé bat tit chirc ndng &n hién cda chi tiét trong ban vé I&p. Khi chi tiét dang nam
trén man hinh do hoa, néu ta tit chirc ndng hién thi cda chi tiét thi n6 bi &n khéiman hinh
quan sat, diéu d6 cho phép lam viéc thuan lgi hom néu trén man hinhd6 hoa c6 quanhiéu

chi tiét.
Kha nadng an hién cua chi tiét dwoc quyét dinh bdi thudc tinh Visible cua chi tiét do.
Bat tit thudc tinh Visible cla chi tiét:

1. Trén cay FMD hodc trén man hinh d6 hoa, nhadn chudt phai vao chi tiét va chon

Component Properties.
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2.
3.

4,
5.

Dé thay doi thudc tinh Visible cla nhiéu chi tiét cing mot lic, nhan phim Ctrl va
chon cac chi tiét, sau d6 nhan chudt phai va chon Component Properties tir menu
ngl canh.

Hop thoai Component Properties xuat hién.
Trong vung Visibility chon hop kiém Hide Model.

Pé thay doéi tinh chat Visibility cho cac théng s6 khac cua chi tiét, chon hdop kiém
Specify configurations to change.

M6t hop hoi thoai xudt hién. Chon céac théng s6 mudn thay doi.

KichOK.

Dé hién cac chi tiét trd lai, chon chi tiét trén cdy FMD, sau dé hiéu chinh lai cac thong

s6 trong hop thoai Component Properties

Céch khac dé bat tat thudc tinh Visibility:

Nhéan chu6t phai trén chi tiét, va chon Hide Component hodc Show Component.
Céach thic nay chi cd thé thay ddi thudc tinh Visibility khi chi tiét dang hién trén
man hinh do hoa.

a?’
Chon chi tiét va kich Hide/Show Component trén thanh cong cu Assembly.

Céach thirc nay cling cé thé thay doi thudc tinh Visibility khi chi tiét dang hién trén
man hinh do hoa.

Chon d6i tugng, sau dé chon Edit > Hide (Show hoac Show with Dependents) >
This Configuration(All Configurations hoac Specified Configurations).

8.3.8. Hiéu chinh chi tiét trong ban vé I&p

Trong ban vé 1ap cho phép hiéu chinh céac chi tiét ngay trong ban vé. Ta c6 thé sir dung
cac dbi twong xung quanh trong qué trinh tao cac dic diém méi cho d6i twong. Mt phéng
v& phac can dugc tao trong qua trinh chinh stra chi tiét, trong ban vé lIap, c6 thé sk dung cac
canh cua bét ct chi tiét nao c6 trong ban vé.

Cac budc hiéu chinh chi tiét trong ban vé 1ap:

1

132

Nhan chudt phai Ién chi tiét nam trén cdy FMD hodc trén man hinh dd hoa, va chon
Edit Part t menu nglt canh, hodc kich Edit Part 1M trén thanh cdong cu Assembly.
Trén thanh tiéu dé cua clra s6 ban v& xuat hién tén cua chi tiét can hiéu chinh.

Chu y: Thong bao trén thanh trang thii cho biét c6 thé hiéu chinh chi tiét trong khi
cac chi tiét khac & trang thui hién (Visibtity).

Ta c6 thé thay d6i hau hét cac théng s6 cla chi tiét trong ban vé 1ap giéng nhu trong
chinh ban vé chi tiét.



3. DE& trd lai moi trwong ban vé I&p, nhdn chudt phai 1én tén clha ban vé lap trén cay
FMD, hodc nhan chudt phai tai bat ki vi tri nao trén man hinh dé hoa, va chon Edit

Assembly: Assembly name, hodc kich Edit Partisi trén thanh céng cu.
8.3.9. Lam viéc v6i cac cum chi tiét trong ban vé Assembly
Mot ban vé I&p cling c6 thé bao gdm nhiéu ban vé I&p khac (cum chi tiét), nhitng cum
chi tiét do ta goi la sub-assembly.
Céch tao mot cum chi tiét tir nhirng chi tiét da ton tai trong ban vé Iap

Céach 1:

1. Trén cay FMD, chon cac chi tiét (chi ti€t don 18 hodac cum chi tiét) rria ta muon
nhém lai thanh mot cum chi ti€t méi. Gilr phim Ctrl trong qua trinh chon cac
chi tiét.

2. Nhén chu6t phai, va chon Form New Sub-assembly Here tr menu ng{ canh.

Ta cling c6 thé chon céc chi tiét, sau d6 chon Insert > Component > Assembly
from [Selected] Components.
Hop thoai Save As xudt hién.

3. Chon duong dan va nhap tén tép can lwu, kich Save. Mot ban vé 1ap moi dwoc luvu tai

thu muc da xac dinh.

MOt cum chi ti€t méi duoc chen vao cady FMD ban vé tai vi tri cla mot chi tiét cé thi
bac cao nhat trong cac chi tiét dugc chon. Sau khi cum chi tiét dugc tao thi cdu trdc cla cay
FMD sé bi thay d6i nhw bang 8.2.

Bang 8.2

Trong vi du nay cac chi tiét P1 va P2 dugc chon dé

tao mot cum chi tiét co tén SI

Thay thé cac chi tiét riéng 18 P1 va P2 trong ban vé
A la mot cum chi tiét S1. Bat ki mdi ghép nao gitra 2 S|

chi tiét P1 va P2 déu duoc di chuyén vao trong SI
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Cach 2:

1. Trén cady FMD cla ban v&, nhan chudt phai trén biéu twong cla ban vé 1dp, va chon
Insert New Sub-assembly tlr menu ng canh. Ta cling c6 thé chon biéu twung, sau
dé chon Insert > Component > New Assembly.

Hop thoai Save As xuét hién.

2. Trong hop thoai, chon dudng dan chitra tép va nhap tén cho tép chra cum chi tiét
trong File name, va kich Save.

Mot cum chi tiét rong duoc chén vao cay quan ly ban vélap, va mot ban vé I&p mai
dwgc tao (. sldasm) va lvu tai thw muc ma ta da chon.

3. Chén cac chi tiét vao cum chi tiét.

« Di chuyén cac chi tiét d& c6 trong ban vé lap vao cum chi tiét ndm trén cay FMD,
kéo tén cua chi tiét trén cay quan ly ban vé va tha vao biéu twvong cta cum chi tiét.
Con tré chudt chuyén thanh =,

« Ta ciling c6é thé kich Tools > Reorganize Components dé di chuyén chi tiét vao
cum chi tiét.

« Hodc c6 thé di chuyén chi tiét (mot Part hodac mot sub-assemblies) tlr bat c mic
nao trén cay quan ly vao cum chi tiét méi duoc tao.

« Thém maot chi tiét tir ban vé chi tiét vao mot cum chi tiét nam trén cdy FMD cla ban
vé 1ap. Nhan chu6t phai vao biéu trong cta cum chi tié' trén cay quéan ly, chon Edit
Sub-assembly tr menu ngltr cdnh, sau d6 st dung cac phwong phap gidéng nhu ta
thém mat chi tiét vao ban vé Iap.

84. Vi DU XAY DUNG BAN VE LAP BE LAP GHEP 2 CHI TIET HINH 8.5A (CHI
TIET TUTOR1) VA HINH 85B (CHI TIET TUTOR2) PE TAO MOT M&i GHEP
NHUHINH 8.5C.

(a) (b) (c)

Hinh 8.5
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Chi tiét Tutorl da duoc tao & Chuong 4. Ta can thiét ké chi tiét Tutor2 dé l&p ghép voi
chi tiét Tutorl d& co.

1. Tao mé&i mot ban vé chi tiét tr Tab Tutorial.
2. Kich Sketch E'S, vatao mot hinh ch®* nhat c6 dinh trung véi gboc toa do.

3. Kich Dimension uu4, va ghi kich thwéc cho hinh chi® nhat 1a 120mm x 120mm.

El
4. Kich Extruded Boss/Base 125J va phat trién hinh chit nhat vira tao véi diéu kién

End Condition la Blind, va Depth ~ [a 90mm.

5. Kich Fillet 12=1 va chon 4 canh (hinh 8.6a) v&i ban kinh Fillet 1a 10mm.

6. Kich Shell 18J, va chon mat trwdc cla chi tiét, nhap Thickness ~  la 4mm.

7. Lun ban vé véi tén Tutor2 (v&i phan mé réng la .sldprt).

Hinh 8.6

8.4.1. Tao mép cho chi tiét
Trong phan nay, can st dung cong cu Convert Entities va Offset Entities dé tao céac
ddi twong trén mat phang vé phac. Sau d6 st dung cdng cu Cut dé tao mép cho chi tiét.
1 Kich Zoom to Area [*3, hodc chon View > Modify > Zoom to Area dé dua toan
bd hinh ch nhat 1én man hinh d6 hoa va c6 trong tdm trung véi goc toa do.
2. Chon bé mat phadng cla thanh mdng & phia trudc chi tiét (hinh 8.7a), va kich Sketch
Hz1 dé m& mit phdng vé phac. Cac bién cla bé mat dwgc chon sé thay d6i mau séc.
Kich lai Zoom to Area dé tit cong cu.

3. Kich Convert Entities Latrén thanh cong cu Sketch Tools, hoac chon Tools >
Sketch Tools > Convert Entities.

135



Bién phia ngoai clia bé mit trén mat phdng phac hoa dang dwoc kich hoat s& 1a cac
ddi tvong dwoc copy (ké ca doan thang va cung tron) (hinh 8.7b).

4. Kich lai vao bé mét vira dugc chon (hinh 8.7a).

(@) (b)

Hinh 8.7

5. Kich Offset Entities L2j trén thanh cdng cu Sketch Tools, hodc chon Tools >
Sketch Tools > Offset Entities.

6. Nhap gia tri 2mm cho hép Offset Distance A

Trén man hinh d6 hoa, cac bién cia bé méat thudc mat phédng vé phac dwoc Offset
huéng ra phia ngoai bé mit.

Chon hop kiém Reverse dé doi hudng Offset.

7. KichO K"

Hinh 8.8

136



9.

8.4.2.

Trén bé mat cla chi tiét xudt hién cac duong méi c6 cung bién dang voi dwong bién
cla b8 mét chi tiét trén mat phang vé phéac dang duoc s dung (hinh 8.8a).

Kich Extruded Cut hodc chon Insert > Cut > Extrude.

Trong Direction 1, nhap gia tri 30mm cho hop Depth ~ |, vakich OK.

Thay d6i mau séc cho chi tiét

Ta c6 thé thay d6i mau sic cho toan bd chi tiét hodc mot s6 dic diém nao do6 cla chi tiét.

1

2.

Kich chu6t vao biéu twgng clia Tutor2 trén cay FMD.
Kich Shaded

Kich Edit Color LMJ trén thanh céng cu Standard.
Hop thoai Edit Color xuéat hién.
Kich chudt dé chon mau mau can thé hién, sau dé kich OK.

Luwu lai ban ve.

8.5. LAP GHEP 2 CHI TIET

Bay gi0 ta hdy st dung 2 chi tiét da tao dé Iap ghép thanh mot chi tiét (hinh 8.5¢).

8.5.1.

1

Chén céac chi tiét vao ban vé lap

Néu Tutorl.sldprt chuva dwgc mé, kich Open trén thanh cong cu Standard dé mé
ban vé chi tiét do.

Tao mot ban vé I&p tir Tab Tutorial.

Chon Window > Tile Horizontally dé cung mét lic hién thi ca ba ban vé trén man
hinh (hinh 8.9).

Kéo biéu twgng Tutorl tir dinh cdy FMD cla clra sd ban vé Tutorl.sldprt, va tha
vao clra s6 ban vé lap.

Kéo biéu tuvgng cla chi tiét Tutor2 tir ban vé Tutor2.sldprt, va tha vao man hinh do
hoa clra s6 ban vé& I&p, chi tiét Tutor2 ndm bén canh chi tiét Tutorl trén man hinh
d6é hoa cta ban vé Iap (hinh 8.9).

Cha y: Khi ta di chuyén chudt vao man hinh d6 hoa, thi con trd chuot thay

doi thanh
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Hinh 8.9

6. Luu ban vé lap véi tén 1a Tutor.

7. Kich nat Maximize dé clra s6 ctia ban vé 1ap chiém toan bd man hinh.
8. Kich Zoom to Fitm .

8.5.2. Tao mdi ghép gilra 2 chi tiét

1. Kich Isometric I S trén thanh céng cu Standard Views.

2. Kich Mate O 1ltrén thanh cdng cu Assembly, hoac chon Insert > Mate.
3. Chon canh dinh cua chi tiét Tutorl, sau d6 chon canh phia ngoai phan mép cla chi
tiét Tutor2 (hinh 8.10).

Cac canh dwgc chon xudt hién trong danh
sach Selections.

Chon 2 canh I8p ghép

4. Trong Selections thyc hién cac buéc sau:

e Chon méi ghép Coincident

» Chon Close cho Mate Alignment.

5. Kich Preview dé quan sat méi ghép duoc tao.
Hai canh dwgc chon bay gi¢ trung nhau. Hinh 8.10
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10.

8.5.3.

Vi tri clia chi tiét Tutor2 chwa dwgc dinh nghfa day du, nén cé tién té la dau (-) trén
cdy FMD. Chi tiét Tutor2 van c6 mot s6 bac tv do dé c6 thé di chuyén chi tiét theo
nhi*rng hwvéng ma khéng dnh huéng dén moi ghép da duoc thiét lap.

Kich Move Component 1SJ.

Kich va gili phim trai chudt Ién chi tiét
Tutor2.

Chu y con tré thay doi thanh

Di chudt dé di chuyén chi tiét theo cac
huéng khéng bi rang buéc (hinh 8.11),
sau d6 nha chudt.

Kich lai Move Component dé thoat khdi cong cu di chuyén.
Tao thém rang budc cho méi ghép

Gil phim Ctrl, va dung chudt chon 2 bé mat trén hai chi tiét (hinh 8.12).
Kich Mate B i. Chon 2 mit

Chon Coincidentm va Closest.
Kich Preview dé quan sat moi ghép duoc tao.

KichOK.

Ldp lai tir buéc 5 dén buwdc 6, chon 2 bé mat
dinh cta 2 chi tiét (hinh 8.13) va chon diéu
kién 1dp ghép la Coincident.

Lwu lai ban vé.

Hinh 8.13 Hinh 8.14
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8.6. LAP GHEP CAC CHI TIET THANH MOT CHI TIET HOAN CHINH (HINH 8.) 5)

CA4c chi tiét trén hinh vé& déu nadm trong thw muc C:\...\ Installation directory\ Samples\

Tutorial \ UniversalJoint khi cai dat phan mém SolidW orks.

oank-assy sldasm

u-joint_pinl sldprt

#

u-joint_pin2.sldprt yoke_female sldprt

bracket, sldprt

Hinh 8.15

8.6.1. Thiét 1ap cac théng sb cho viéc nhap cac chi tiét vao ban vé lap
Ta c6 thé m& mot ban vé 1&p vai cac chi tiét trong ban vé c6 thudc tinh fully resolved
hodc la thuéc tinh lightweight.

e Fully resolved: Tat cd cac thong tin cda chi tiét dugc dwa ra bd nhé.

e« Lightweight: Mot s6 thong tin cla chi tiét dwoc dua ra bd nhd. Nhitng théng tin con
lai cla chi tiét sé dugc dua ra néu chi tiét d6 duoc chon hoac chi tiét bi anh huwong
b&i mot thay d6i nao do trong ban vé lap.
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DEé nang cao tinh chuyén nghiép trong viéc quan ly cac ban vé lap 1én thi viéc st dung
thudc tinh lightweight la can thiét.

Ban vé I&p xay dung trong chuong nay bao gdm mot sub-assembly (cum chi tiét), sub-
assembly nay dugc dua vao ban vé Assembly v6i viéc sir dung lwa chon lightweight. Tuy
nhién khong that c6 lgi khi st dung luva chon lightweight cho cac chi tiét trong sub-
assembly nay, vi s6 luvong chi tiét cé trong sub-assembly la nhd, chi bao gom ba chi tiét
don gian.

D¢ thiét 1ap cac thong s6 ban dau can thuc hién cac budc sau:

1 Trudc khi m& mot ban vé I1&p, chon Tools > Options. Trong Tab System Options,

kich Performance.

2. Trong muc Assemblies, chon hop kiém Automatically load parts lightweight dé
xo0da bo lya chon nay.

8.6.2. Chen chi tiét dau tién vao ban vé Assembly

Trong muc nay sé miéu ta lam thé nao dé chén mat chi tiét vao ban vé lap

1. Chon File > Open, va mé& ban vé bracket.sldprt (hinh 8.17).

2. M& mot ban vé 1&p méi tr Tab Tutorial, va kich View > Origins déhién gdc toa do
trén man hinh do hoa.

3. Chon Window > Title Horizontally (Title Vertically) dé cung mét lic ta c6 thé

quan sat hai clra s0 clta hai ban vé trén man hinh. J
4. Trén cdy FMD cua clra sO bracket.sldprt nhan chudtvao tén chitiét *
(bracket) & dinh cay. Kéo bracket vao clra s6 ban vé Assem 1, va tha A

vao goc toa do ban vé Assem 1 trong man hinh d6 hoa. Cha y trong %

quéa trinh kéo hady theo ddéi sy thay doi cla con trd (hinh 8.16). Con

. s A Ciae o a aa ag Hinh 8.16
tré nay thé hién go6c cua chi tiét va goc cua ban vé lap trung nhau.

Khi can chén chi tiét bang cach nay, gbc cla chi tiét dwoc dinh vi
tring véi gbc cla ban vé 18p, va cac mat phang chudn cla chi tiét va
Iap 1a tring nhau.

5. Boéng clra s6 bracket.sldprt, va kich maximize cho clra so

Asseml.

Chay: Trén cay FMD chtra dac diém (f)bracket<I>. B&i vi day
la chi tiét dau tién dwoc chén vao ban vé, nén bracket bi co
dinh (f). N6 khong thébi di chuyén hodc xoay trlr khi tu huy bé

rung budc cho chi tiét. Hau t6 <1> sau tén bracket c6é nghia Hinh 8.17
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day la chi tiét bracket dau tién trong ban vé I&p. Trén cay FMD ch®ta dwng mot dic

diém MateGroupl réng. BDac diém nay chiém chd cho nhirtng moi ghép sé duoc thém

vao sau do.

6. Kich Isometric BBH, va kich Hidden Lines Removed

8.6.3. Tiép tuc thém céac chi tiét vao ban vé lap

Chén chi tiét vao ban vé Ip bang cach kéo ching tir ctra s6 Windows Explorer.

1. Mé& ctra s6 Windows Explorer (néu n6 ~ mate spider

chuva duoc ma).

2. Pua dwong dan dén thv muc Mnstallation
Directory\Samples\tutorial\Universaljoin t

3. Kich chu6t vao céc chi tiét c6 trong danh
sach du¢i day, va kéo n6 vao man hinh do
hoa cla ban vé Asseml. K&t qua c6 thé
xem trén hinh 8.18.

* yoke_male.sldprt

* yoke_female.sldprt bracket
Hinh 8.18

* spider.sldprt

yoka female

4, Kiém tra trén cdy FMD, va tha cadc muc trén cay dé ta c6 thé quan sat dwoc cac dac

diém tao nén céac chi tiét.

Chay: Mbi mot chi tiét mai néu cé tién t6 i-) trwdc tén cla nd, cho biét vi tri cha chi
ti€t d6 chua dwoc xac dinh hoan toan. Do d6 ta c6 thédi chuyén va xoay chi tiét nay.

5. D& cudn lai cac danh sach da tha trén cdy FMD, nhadn chudt phai vao Asseml, va

chon Collapse Item tr menu ngi canh.

6. DE di chuyén va xoay céac chi tiét riéng I, si* dung cac cong cu Move va Rotate trén

thanh céng cu Assembly

7. Luu ban vé véi tén U-joint.sldasm.

8.6.4. Tao mdi ghép gilra Bracket va Male Yoke

1. Kich Mate ImM trén thanh c6ng cu Assembly hoac chonlnsert

Hop thoai Mate xudt hién trong clra sO quan ly ban vé.

> Mate.

2. Chon b& mat tru trén chi tiét male yoke va b mét trong cla I6trén dinh cda bracket

(hinh 8.19a).
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Chuy: Ta cé thé chon cac bé mat trwdc khi mé hop thoai Mate. Nhan phim Ctrl dé
chon nhiéu bé mat

Nhan Concentric S2i, nhdn Preview dé kiém tra méi ghép, va kich OK 'E&-.
B& mat tru cla male yoke va b& mat 16 cla bracket bi rang budc b&i diéu kién

dong tam.

Dé kiém tra méi ghép, kich Move Component va kéo chi tiét male yoke. Ta
chi c6 thé kéo chi tiét 1én xudng doc theo tdm cta mdi ghép (chi tiét male yoke c6
thé quay xung quanh tam).

Select these
faces

b
@) Hinh 8.19 ®)

Kich Mate i hodc chon lai Insert > Mate.

Kich Keep Visible (et trong hép thoai Mate.

Hop thoai nay sé luén xudt hién dé c6 thé tao nhiéu maoi ghép trong mo6t 1an ma
hop thoai.

Chon bé maét phia trong cta phan trén chi tiét bracket va bé mat trén cla chi tiét
male yoke.

Chu y: Tci c6 thé chon bé mat phiu trong cta chi tiét bracket ma khoéng can phai
xoay chi tiét d6, nhan chu6tphai trén bé mat dinh ctia bracket, va kich Select Other.
Chon N cho dén khi bé mat can chon chuyén mau, sau dé kich Y.
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(@) (b)

Hinh 8.20

9. Kich Coincident trong hop thoai Mate, kich Preview dé quan sat mdi ghép
dwgc tao, va kich OK K ',

Phan tru cta yoke bay gid dwoc chén vao 16 cla chi tiét
bracket (hinh 8.20b).

8.6.5. Tao moi ghép gitra Male Yoke va Spider

1. Chon bé mat trong cla 18 trén Yoke va 16 clta Spider
(hinh 8.21).
2. Kich Concentric E3, kich Preview dé quan sat moi

ghép dugc tao, va kich OK
Hinh 8.21



Gilta chi tiét spider va male yokeduwgc lién két bdi mdighép dong tam (Concentric)
cla 2 16 thudc 2 chi tiét.

Chon bé& mét cha spider c6 chira 16 ma tadd chon & bwéc 1va bé mattrong cla chi
ti€t male yoke (hinli 8.22a).

St dung cong cu Select Other hodc la Rotate néu can thiét.

Cha y: Dé di chuyén hoac la quay chi tiét trong khi hop thoai Mate dwgc mé, st
dung cong cu Pan vu Rotate View trén thanh cdng cu View. D é thoat khdi ché do
Move hodc Iu Rotate kich chudt tré lai cong cu trén thanh céng cu hoac nhan Esc.

Hinh 8.22

Kich Coincident E 3, sau dé kich Preview.

N o o

8.6.6.

Chi tiét spider c6 thé nam bén trong chi tiét male yoke (hinh 8.22b).
Néu moi ghép dugc tao la dang, kich OK.
Né&u méi ghép dwoc tao la sai, nhdn Undo, chon lai cac bé matldp ghép, va kich OK.

Kich OK dé déng hop thoai Mate.

Tao mdi ghép gitta Female Yoke va Spider

St dung cong cu Move va Rotate dé di chuyén va xoay doitwgng female yoke dén
vi tri (hinh 8.23).

Kich Mate & ] trén thanh cdng cu hodc chon Insert > Mate, sau d6 kich Keep
Visible trong hop thoai Mate.
Chon b& méat bén 16 clha chi tiét female yoke va b& matld cha chi tiét spider

(hinh 8.23).
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4. Kich Concentric ™21, sau do kich Preview,
va kich OK
Hai chi tiét dwgc ghép bdi mdi ghép dong tam.

5. Chon bé mat chira 16 ma ta d& s dung & budc
3, va mat trong cla chi tiét female yoke

(hinh 8.24a). <
\
6. Kich Coincident , sau doé kich Preview,
va kich OK

Hinh 8.23
Chi tiét female yoke c6 thé & vi tri nhu hinh
8.24b, hwdng xoay cula chi tiét cé thé khac trong ban vé cla ta bdi vi tri cia nd phu
thudc vao vi tri ban dau cua 2 chi tiét trvdc khi tao mdi ghép.

b
Hinh 8.24 ®)

8.6.7. Tao mdi ghép gilra chi tiét Female Yoke va mat day cua Bracket
1. Chon mat day cia female yoke va bé mat cua chi tiét bracket (hinh 8.25a).
2. Kich Parallel 121,va kich Preview dé quan sat méi ghép duoc tao.
Hai m&t phang da chon song song véi nhau.

3. Néu madi ghép khdong ding thi ta thay doi Mate Alignment va kich lai Preview dé

quan sat.

4, Kich OK va déng hop thoai Mate.

5. Lwu lai ban vé.
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(a) (b)
Hinh 8.25

8.6.8. Tao moi ghép gitta Small Pins va Female Yoke

C6 mot cach khac dé thém chi tiét vao trong ban vé& Assembly bang cach st dung

menu Insert.

1

Kich Insert > Component > From File,sau d6 chon dwdngdan Installation

Directory\ Samples\Tutorial\Universaljoint.
Chon tép u-joint_pin2.sldprt kich Open.
Kich chudt trén man hinh d6 hoa tai vi tri ma ta mudn dat chi tiét.

Chi tiét u-joint_pin2<I> dwoc thém vao ban vé Assembly.
Kich Mate ~-1  trén thanh cdng cu, hodc chon Insert > Mate, sau d6 chon Keep

Visible trén hop thoai Maie.

Chon bé m&t tru  cla chi tiét Pin va b& matwong cda 16 trén chitiét female yoke
(hinh 8.26a).

Tao mdi ghép dong tam gilta 2 mat tru.

Chon bé& mat phdng cu6i cta Pin va bé mét tru phia ngoai cla female yoke.

Kich Tangent ILj, va kich Preview dé x?m madi ghép dugc tao. Néu alignment
khong di 3, thi ta thay doi Mate Alignment va kich lai Preview.

O méi givp nay ta st dung Tangent (thay vi Coincident) b&i vi mdt bd8 mat 1&p

ghép 1a phdng con bé mat kia 1a mét tru.
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Chon bémat

(a)
Hinh 8.26

9. Kich OK & , sau dé dong hop thoai Mate.

10. Gitt phim Ctrl, sau d6 Kéo biéu twogng u-joint_pin2<I> tir cay quan ly

FeatureManager Design Tree vao man hinh dé hoa.

Trén cdy FMD xudt hién mot chi tiét c6 tén u-joint_pin2<2> dugc tao tr chi tiét u-

joint_pin2<I>
11. Lap lai tir buéc 4 dén bwdc 9 dé tao mdi ghép gitra chi tiét u-joint_pin2<2> véi chi

tiét female yoke.

12. Lwu lai ban vé.
8.6.9. Sir dung SmartMates dé tao mdi ghép cho Large p:n

Trong mot s6 méi ghép, ta c6 thé tao nhitng méi ghép tw dong bang cach s dung
SmartMates (muc 8.3.4). Trong muc nay ta tyv dong tao mdt méi ghép Concentric.

1 Kich File > Open, va mé& ban vé u-joint_pinl.sldprt.

2. Chon Window> Title dé ta cé thé quan sat cung mot lGc 2 clra s6 ban Vé.

3. Thay ddi hwdng nhin trong ban vé Part la Isometric néu can thiét.

4. Thay d6i ché do quan sat trong ban vé& Assembly I1a Shaded EEI, va thay déi huéng

nhin la Isometric Thu nhd man hinh d6 hoa. Ché dé Shaded cho phép ta quan

sat t6t hon quéa trinh tao mdi ghép bang SmartM ates.
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5. Chon bé mat tru cda chi tiét Pin va kéo Pin
vao ban vé Assembly. Khi trd chudt di qua

tri nay.
Trén man hinh d6 hoa ban c6 thé quan sat
dugc mdi ghép gilra 2 chi tiét, nhan phim
Tab dé chuyén doi gilra aligned va anti-
aligned.

6. Tha chudt, mdi ghép Concentric ty dong
dwoc tao gilra 2 chi tiét.

7. Bong cla s6 u-joint_pinl.sldprt, va kich

nGt Maximize cho ctra sé con lai.
Hinh 8.27

8. Kich Mate M trén thanh cbng cu hodac
chon Insert > Mate, sau d6 chon b& méat phang phia cudi cla rin va bé mat ngoai

cla chi tiét male yoke (hinh 8.28a).
9. Chon m6i ghép Tangent.

10. Lwu ban Vvé.

(a) (b)
Hinh 8.28
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8.6.10. Xay dung moi ghép cha tay quay

1. Kich Hidden Lines Removed isl.

2.

150

Kéo chi tiét crank-assy.sldasm tir clra s6 Windows Explorer va tha vao clra so cla
ban v& Assembly.

Kich Mate H , hodc chon Insert > Mate.

Chon bé mat tru phia ngoai cla tay quay va mat tru yoke boss (hinh 8.29a)

(a) (h)
Hinh 8.29

Chon rang budc Concentric va kich OK.

on?

Kich Move Component iiakl, va kéo cum tay quay Ién phia trén chi tiét male yoke.
md i

Kich Mate hodc chon Insert > Mate, va kich Keep Visible trén hop

thoai M ate.

Kich Hidden In Gray lal, sau d6 kich Zoom to Area, sau dé phdéng to cum tay
quay va dac diém Boss cua chi tiét male yoke.



9. Chon mét phéng cta dic diém boss chi tiét male yoke va mat phang phia trong cua
chi tiét crankshaft (hinh 8.29b). C6 thé si* dung cong cu Select Other dé tao diéu
kién thuan lgi trong viéc chon cac bé mat bi khuat.

10. Tao mai ghép cho 2 bé mat vira chon Parallel
11. Chon mat day cla tay quay va mat dinh cla chi tiét bracket (hinh 8.30). Tao moi
ghép Coincident E | cho hai bé mat dé.

12. Béng hdp thoai va lwvu lai ban vé.

13. Kich Isometric , sau d6 kich Shaded

@) Hinh 8.30 (b)

rotate cram

i.6.11. Quay tay quay

C6 thé quay tay quay trong ban vé Iap bang cach chon
:um chi tiét, va di chuyén tay quay.

1. Kich Move Component

2. Chon mdt mat phadng ciia mdt chi tiét trong cum
tay quay.
3. Kéo chudt theo phwvong doc trén man h.nh doé hoa.

Hinh 8.31
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Chuvong 9

BAN VE KT THUAT (DRAWING)

Ban vé kT thuat dugc dung dé thé hién mot hodc nhiéu mat cit (hodc hinh chiéu) dwoc
tao ra tlr chi tiét c6 trén ban vé chi tiét hodc 1a ban vé Iap.

lep lwu ban vé kT thuat cé phan du6i mé rong la .slddrw, va tén cla ban vé ki thuat
trung vai tén cda chi tiét dau tién duoc chen vao badn vé kT thuat (tén cta bdn vé xuat hién
trén thanh tiéu dé cua clra s6 ban vé&). Khi lun ban vé kT thuat thi tén mac dinh xuat hién
trong File name, ta c6 thé thay d6i tén va nhan Save.

9.1. MO MOT BAN VE DRAWING

1. Kich New E J trén thanh cdng cu Standard, hodc chon File > New.
Hop thoai New SolidW orks Document xudat hién.

2. Chon biéu tvgng cla ban vé Drawing trong tab Templates.

3. Kich OK.

4. Trong hop thoai Sheet Format To Use, chon kho gidy cho ban vé.

« Standard Sheet Format: Chon mdt kho gidy tiéu chuan (vi du, A4-Landscape) tlr
danh séach.

« Custom Sheet Format: Kich Browse, chon mot kho gidy ban vé Drawing da duoc
dinh dang sén trong may ho&c trong hé théng may cta coéng ty, va kich Open.

* No Sheet Format: Danh sach lya chon Paper Size dugc kich hoat, trong danh sach
ta c6 thé chon cac kho gidy tiéu chuan hodc chon Under Difined, nhap gia tri cho
chiéu rong (Width) va chiéu cao (Height) ctia kho gidy.

5. KichOK.

Chu y: Trong mot bin vé Drawing c6 thé cé nhiéu trang bun vé goi 10 cac Sheet (twong

tw clc sheet trong mot tai liéu Excel), vu ti I1é cha Sheet hién hanh hién thi & thanh trang
thai & phia dwgi cla clra sO sw.

9.2. HIEU CHINH CAC THONG s6 CUA SHEET

Ta c6 thé hiéu chinh cac thong sé cho Sheet truéc khi ta m& mdt Sheet méi, hoac sau khi
dd m¢ Sheet. Cling c6é thé hiéu chinh cac théng s6 cho Sheet da c6. Néu chon No Sheet
Format khi m& mot ban vé& Sheet méi, thi cac thong s6' mac dinh trong Drawings Options
dugc st dung.
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Céac budc xac dinh thdong s6 cia mot Sheet:

1. Kich chudt phai 1én biéu tugng cha Sheet trén cdy FMD, hodc tai mot vi tri trong

trén man hinh do6 hoa cta Sheet, hodc chon tab clia Sheet & phia du¢i clra sO sw, va
chon Properties tr menu ngir canh.

Chu y: Tu chicéd thé hiéu chinh dwgc cac tinh chat ciia Sheet khi né dung duwoc
kich hoat.

Nhap cac théng sbé cta Sheet trong hdp thoai Sheet Setup.

Name: Nhap tiéu dé cla Sheet.

Paper size: Chon kho gidy tiéu chuédn tlr danh sach, hodc chon User Defined, va
nhap c& cua khd gidy tuy theo nguoi st dung. Néu ta chonUser Defined, thi can
xac dinh chiéu réng va chiéu cao cho kho gidy.

Scale: Nhap ti 16 mac dinh cho tat ca cac hinh chiéu trén Sheet.

Sheet Format: Chon kho gidy tiéu chuan tir danh sach, hodac chon Custom or
None. Néu ta chon Custom or None, st dung nat Browse dé chon mot Sheet da
duoc dinh dang san.

Reload Sheet Format: Néu lam thay déi dinh dang cla Sheet, thi ta c6 thé quay tr&
lai dinh dang mac dinh bang cach kich nat 1énh nay.

Type of projection: Chon First angle hodc la Third angle.

Next view label, Next datum label: Xac dinh chit cai dau tién trong bang ch cai
dwoc s dung cho tén cla cac mat cét.

Use custom property values from model shown in: Lya chon nay chi dugc su

dung néu c6 nhiéu hon mot mé hinh (hodc mat cat hodc vat thé) trén Sheet.

Kich OK.

9.4. CHEN MOT SHEET MOI VAO BAN VE DRAWING

Cac budc thwc hién dé thém mot Sheet:

1

2.
3.

Kich Insert > Sheet, cling c6 thé kich chu6t phai vao bt ki tab clia Sheetnao hodc
biéu twgng cua Sheet trén cdy FMD, va chon Add Sheet.

Hop thoai Sheet Setup xuét hién voi tén Sheet mac dinh trung véi th ty cla Sheet
trong ban vé, vi du Sheet 2.

Xé&c dinh céc thong s6 cla Sheet nhuw da trinh bay & muc 9.2, va kich OK.

Kich hoat cac Sheet trén man hinh do hoa.

Chon tab cla Sheet can kich hoat. Cling cé thé kich chudt phai Ién tab cia Sheet hodc
biéu twong cla Sheet trén cdy FMD, va chon Activate.
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9.5.

Dé xo4d mot Sheet:

4. Kich chudt phai Ién bat ki tab cla Sheet nao hoac biéu twgng cla Sheet trén cay
FMD, va chon Delete. Hodc ciing cé thé kich chudt vao bat ki vi tri nao trén man
hinh d6 hoa va nhén Delete, dé xoa Sheet dang dugc kich hoat.

5. Chon Yes trong hop thoai Confirm Delete.
HIEU CHINH LAl KHUNG TEN BAN VE CUA SHEET

Kich Edit > Sheet Format, hoac nhan chu6t phdi vao vung tréng trén man hinh do

hoa cla Sheet, hodc biéu twong cla Sheet trén cdy FMD, va chon Edit Sheet Format.
Sau khi méi trvong hiéu chinh dwoc kich hoat ta thuc hién cac buéc sau:

9.6.

1 Hiéu chinh céc khdi van ban trong khung tén ban vé cé thé lam theo hai cach sau:
Céach 1: Kich dap vao khéi van ban. Ta cé thé chinh sita ndi durg trong khoi van ban
do, sau do6 kich bén ngoai khéi van ban dé thoat khdi ché do soan théo.
Cach 2: Nhéan chudt phai vao kh6i van badn mudn chinh skra, va chon Properties.

HoOp thoai Properties xudt hién. Trong hop Note Text thay d6i bat ki thong so .lao
néu ta mudn.

2. Di chuyén, xo4a, hodc tao dwong, bd sung van ban cho khung tén da co.

« Xo4a: Chon duong thdng hodc khdi van ban va nhan phim Delete.

« Di chuyén: Chon dwdng thang hoic khéi van ban va kéo téi vi tri mai.
 Tao mdt duwong théng: Kich Line, hodc chon Tools > Sketch Entity > Line.

e Tao khdi van ban: Kich Note -iu trén thanh cong cu Annotations, hodc kich Insert

> Annotations > Note. Hop thoai Properties xudt hiln, nhap ndi dung cua van ban
trong hop Note Text, sau do kich chudt dé xac dinh vi tri dat khoi véan ban.

3. DEé thém mot déi twong tr mot chwong trinh (ng dung khéac, nhw la anh bitmap hodc

logo cla cbng ty, hoac nhitng dong van ban da cé tir mét file, kich Insert > Object.

4. Chon Edit > Sheet dé thoat khdi méi tredng hiéu chinh.

Vi DU TAO MOT BAN VE DRAWING TUCAC CHI TIET BA BUOC XAY DUNG

Hinh 9.1
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Hinh 9.2

9.6.1. M& mot ban vé Drawing

1 Kich New I£] trén thanh coéng cu Standard.
Hop thoai New SolidWorks Document xudt hién.

2. Trong hop thoai chon Tab Tutorial,
va kich vao biéu twgng cla ban vé
Drawing, sau do kich OK.

Cla s6 cla ban vé Drawing xuét
hién (hinh 9.3).

9.6.2. Chinh stra cac théng s6 cla ban
vé kT thuat

Phan nay can thay doi mot s6 thdng so
dinh dang cla Sheet.
1 Kich chu6t phdi tai mot vi tri bat ki
trong vung vé cua ban v& Drawing, Hinh 9.3
va chon Edit Sheet Format tw
menu ng cénh.
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2. Kich Zoom to Area uTy, phdng to vung khung tén cta ban vé ¢ phia dwéi bén phai
clia ban vé.

3. Nhan chu6t phai vao dong van bAn <COMPANY NAME> , va chon Properties tw

menu ng{ canh. n ]|
Hop thoai Properties xuét hién Note |
(h‘mh 9.4). NEB'\M Add Symbol -1
2. N ¥ 2 Y A Layer.
4. Thay dbéi dong van ban thanh tén He )
cong ty mudn dua vao. .
ngle:
- , A J]oOOdeg - 7]Text justficadore  11ST 3
5. Kich nat Iénh Font.
) I-Leada---------mm-mmem
~ N ~ - A now styte L&ri hor-:
Hop thoai Choose Font xuét hién. ¢ AWays show leaders " " e
¢ wAorr.trio leaders rLef

6. Chon loai Font va c& chir, va kich OK. (+ No leaders p St rhm ]
R Dge*vihbatlete r* Agiiloal arenreid
7. Kich OK dé déng hop thoai Properties. d

8. Kich chudt phai trén man hinh do e one r ot
. i .. 1r>gN Fit ji Use document* fori
hoa va chon Edit Sheet dé thoat khoi
ché dé Sheet Format. oK cancel A Help
9.6.3. Lwu lai cac dinh dang cua Sheet .
Hinh 9.4

1. D€ lvu lai cac dinh dang cla Sheet,
vi du nhu dinh dang tiéu chuan A-Landscape, kich File > Save Sheet Format.

Hop thoai Save Sheet Format xudat hién.

2. Kich OK, chon Yes dé xac nhan dinh dang m¢i vira dwoc tao thay thé dinh dang
cli dang dugc hién thi trong danh sach. Khi d6 néu mé& mdt Sheet méi véi dinh
dang nay thi khéng can phai chinh sta lai cac théng s6 nhu da thuc hién & trén.

Cha y: B € lwu lui dinh dung véi tén maéi vu khong ghi dé I1én dinh dang da cd, chon File
> Save Sheet Format > Custom Sheet Format. Kich Browse dé chon thw muc muén lwu lai

dinh dang nay. Nhap tén cho dinh dung, va kich Save. Kich OK dé déng hop thoai.
9.6.4. Thiét lap cac thong s6 khac cho Sheet

Thiet 1ap kiéu chit ghi kich thvoc mac dinh, va kiéu kich thwéc, mdi tén ghi kich thuéc
va cac thong so chi tiét khac.
1. Kich Tools > Options.

2. Trong tab Document Properties, chon Detailing.

3. Trong Detailing, chon Dimensions, kich Font.
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9.6.5.

Hop thoai Choose Font xudt hién (hinh 9.5).

choose Font

Font Style:
1Century Gothic 1Regular

Ceriturv Gothic QSlSSHBHnn
0 comic Sans MS Italic
O courier New Bold
0 Garamond Bold Italic
0 Georgia ~l Z |
Sample-

AaBbYyZz
Hinh 9.5

Space;
(* Points 15
8
9 11
10
1 1A
- Effects

I'~ Strikeout I‘" Underline

Trong hép Height, kich Points va chon c& chi* ghi kich thuéc la 16.

KichOK.

Trong hop Arrows chon kiéu clia mii tén ghi kich thwéc trong danh sach Style.

Kich OK dé déng hop thoai Options.

Tao ban vé kT thuat cho chi tiét

M@ ban vé Tutorl.sldprt néu né chwa dugc mé. Sau do quay trd lai clra s cla ban

vé KT thuat.
T

CsQ

Kich Standard 3 View trén thanh

cong cu Drawing, hodac chon Insert >

Drawing View > Standard 3 View.

, kul
Cha y sy thay d6i cuacon tré  ~

HoOp thoai Standard View théng bao hdy

st dung mot trong 4 cach dé chon moé hinh.
Tt menu Window chon Tutorl.sldprt

Clra sO ban vé Tutorl.sldprt xudt hién.

Drawing View2

Drawing View3

Hinh 9.6
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4. Kich chudt vao man hinh do hoa cta ban vé chitiét. Ctra sd cliia ban vé ki thuat xuat
hién trd lai v&i ba hinh chiéu cua chi tiét trong ban v& Tutorl.sldprt. Céac hinhchiéu
lan lwvgt 1a Drawing Viewl, Drawing View2, Drawing View3 (ninh 9.6).

9.6.6. Di chuyén cac hinh chiéu trong ban vé Drawing

Pé di chuyén, chon mot diém phia
trong duwong bao cla hinh chiéu. Di
con tro ra bién cda hinh chiéu, con tré

thay do' , va ta cO thé kéo hinh
chiéu theo nhitng phuong cho phép.

1. Chon Drawing View2, kéo Ién
hodc xudng.

2. Chon Drawing View3, kéo
sang trai hoac sang phai.
Drawing View2 va Drawing
View3 luén ludn thdng hang
VOl Drawing Viewl, do dé chi
c6 thé di chuyén Drawing
View?2 hoac Drawing View3 theo mot phuong nhét dinh.

Hinh 9.7

3. Chon Drawing Viewl va di chuyén né theo bat ki phuvong nao dé di chuyén tat ca
cac hinh chiéu.
4. Di chuyén cac hinh chiéu trén Sheet dén vi tri nhu hinh 9.7.

9.7.TAO KICH THUOC CHO BAN VE DRAWING

Trong ban vé chira 3 hinh chiéu
clia chi tiét, ta co thé chon dé xéac
dinh kich thuéc cho tat cd cac hinh
chiéu cua chi tiét.

I. Chon Insert > Model Items.

e HOp thoai Insert Model
Items xudt hién. Chon
Dimensions.

« Dam bao dé cac liop kiém
Dimensions va Import

items into all views dugc

chon, va kich OK.
Hinh 9.8
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Céac kich thudc duoc nhap vao hinh chiéu déng va hinh chiéu 'badng cia mé hinh,
ching mo ta hau hét cac dac diém cua chi tiét c6thé quan sat dwgc trénhinh chiéu.
Néu chon Eliminate duplicate model dimensions: chi c6 mdt kich thuéc dugc tao
cho cac ddc diém co tinh chdt giong nhau cta mé hinh.
Kich vao kich thudc va di chuyén dén vi tri mong mudn.

Kich Save, va lvu lai ban vé voi tén Tutorl. V&i phan dudi mé rong la .slddrw.

9.8.HIEU CHINH KICH THUOC TREN BAN VE

Khi thay doi kich thwéc cla chi tiét trong ban vé
KT thuat thi chi ti€t trén ban vé chi tiét sé cap nhat va
phan hoi su thay ddi do trén ban vé kT thuat. fo

1

Trong hinh chiéu Drawing View2 kich dup
vao kich thwéc biéu dién do sau cha Boss trén 1
chi tiét (kich thuéc 25) hinh 9.10.
Hop thoai Modify xudt hién.

e o . N Kich dup
Thay ddi gia tri ctia kich thuéc tr 25mm dén Hinh 9.10

40mm, va nhan Enter.

Kich Rebuild ma trén thanh céng cu Standard, hoac chon Edit > Rebuild

Chi tiét duoc xay dung lai v6i cac gia tri kich
thudéc da dwoc hiéu chinh, cd trén ban vé chi
ti€t va ban vé ki thuat déu dwoc cap nhat.

Chon menu Window, va chon Tutorl.sldprt.

Kich dap vao Boss-Extrudel trén cay FMD

cac dac diém thiét ké dé hién kich thudc cla

dac diém do (hinh 9.11).

Trd lai clra sO cla ban vé k7 thuat va lvu lai

ban vé.

sw nh&c nguoi st dung la chi tiét tham chiéu Hinh 9.11
trén ban vé ki thuat da bi thay doi, va hdi co

mudn lvu lai n6 khdng.

Kich Yes dé lvu lai ban vé kT thuat va cap nhat cac théng s6 m¢i cho chi tiét trén ban

vé chi tiét.
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9.9. XAY DUNG HA\ \ r Ki THUAT CHO CUM CHI TIET TREN BAN VE LAP

1. M6 ban vé I ljiiirsiria*>n> néu né chua dwoc mé.
NEu c6 thonii ha«* nuai hicn héi nguwdi st dung c6 mudbn xay dung lai chi tiét trén ban
vé 14p da bi th,i\ 16i kich 'hiréc, néu mudn kich Yes.
Ban v& assemble .lifo< xa> lung lai v@i cac kich thuwédc mai.
2. Tré& lai clra so har w 'huat.
3. Chon Insen - Sheei
Hop thoai Sheel Setup Mim 'Mén.
4. Trong hdp thiM Papei Sheet format chon B - Landscape, Sheet 2 duoc

maévanamtron® *i». Bki (huat.
ch 1

5. Kich Standard Ve CSi trén thanh céng cu Drawing, tiép theo kich chudt phai
trén man hinh d6 hoa 'Hchon Insert From File t menu nglr canh.

Hop thoai In.seri <omi»>nent xuat hién.

6. Trong Look in i-hmi lir<ng dan dén thw muc chtra tép Tutor.sldasm, Files of Type
nhap kiéu file 1 '>0 *.sldasm. Trong hop File name nhap tén file la Tutor, va
kich Open.

Ba hinh chiéu cli* <11. hi k2 trén ban v& 13p xudt hién trén Sheet dang duoc kich hoat
clia ban vé ki thuat (huill u 1),

Di chuyén céc hinh chieu neli can thiét

Hinh 9.12
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9.10. CHEN THEM HINH CHIEU CHO BAN VE KT THUAT

Ta c6 thé thém mot s loai hinh chiéu bat ki vao ban vé kT thuat dé coé thé quan sat chi
tiét v&i nhiéu géc nhin khac nhau.

Trong vi du nay can thém hinh chiéu truc do clia cum chi tiét vao ban vé kT thuat.

1. Kich Named View IS 1trén thanh céng cu Drawing, hodc chon Insert > Drawing
View > Named View.

Hop thoai Named View xudt hién. View Orientation A
. R . . R N . . “Front
Con tré6 chu6t ~ thay doéi, hdy chon mo6t mé hinh dé “Back
hién thi trén ban vé k7 thuat. ::Ir_fftm
ig
2. Kich chudt phai trén man hinh dé hoa va chon Insert “Top
I ""Bottom
From File. "Isometric \Y
Hop thoai Insert Component xudt hién. “Trimetric
""Dimetric
Chon tép Tutor.sldasm va kich Open. 3
Hop thoai Named View xudt hién (hinh 9.13)
Di chuyén chudt vao trong man hinh dé hoa, con tro Hinh 9.13
chuot thay doi , hdy nhdn chuot tai mot diém trong

khung ban vé dé xac dinh vi tri dat hinh chiéu.
5. Kich dup *Isometric trong danh sach cac hinh chiéu dé xac dinh hinh chiéu cla chi
tiét trong ban vé kT thuat.

Hinh 9.14
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Hinh 9.15

9.11 THE HTEN MAT CAT CHO BAN VE KT THUAT

9.11.1.Chen chi tiét vao ban vé ki thuat véi cong cu Named View

1

2.

162

M@ ban vé kT thuat tlr tab Tutorial.
Nhan chudt phdi tai mot vi tri bat ki trén man hinh d6 hoa va chon Properties.
Hop thoai Sheet Setup xuét hién.

Thay doi ti 1é cla Sheet la 2:1.

pn
Kich Named View WAV, hodc chon Insert > Drawing View > Named View.

Nhéan chudt phai trén man hinh d6 hoa va chon Insert From File.

Trong hdp thoai Insert Component chon tép connector.sldprt tr dwong dan
\installation directory\samples\tutorial\handle, va kich Open.

Hop thoai Named View xudt hién.
Dung chudt xac dinh vi tri & goc trén phia bén trai ctia ban vé dé dat hinh chiéu.

Kich dap *Right Irong danh s&ch View Orientation.



9. Lap lai tr buwéc 4 dén
budéc 6. Dat khung
quan sat View & goéc
dudi bén trdi cla man
hinh quan sat, va chon
hinh chiéu *Ilsometric
tr danh sach View
Orientation.

10. Kich Savem
11. H6p thoai Save As
xudt hién véi tén mac
dinh clda ban v& can
lvu l1a connector.slddrw
12. Nhap tén cla ban vé la Hinh 9.16
Adv-Drawing, va nhén
Save dé lvu lai ban vé.

9.11.2.Tao cac mat cat trong ban vé K7 thuét
Dé chén vao ban vé ki thuat mot méat cat cla chi tiét dva
trén cac hinh chiéu da co trén ban vé ki thuat, bang cach:
1 Kich dap vao khung nhin View & phia trén bén trai,
hoac nhdn chudt phai vao khung nhin va chon

Activate view.

2. Kich Centerline trén thanh cdng cu Sketch
Tools hodc kich Tools > Sketch Entity > Centerline. Hinh 9.17

3. Di chuyén chudt qua duong tdm cua chi tiét (hinh 9.17) cho dén khi con trd chuot

i |3 , . _ e
thay doi I* , N6 cho biét con tré dang nam trung v&i duong tdm cda hinh chiéu. Kich

chudt tao mot dwong Centerline theo phuong doc di qua tdm cua chi tié€t (hinh 9.17).
4. Puong thdng Centerline van duoc chon, kich Section View LdJ trén thanh cong cu
Drawing hodc kich Insert > Drawing View > Section.
5. Kich chu6t trén man hinh d6 hoa dé xac dinh vi tri dat mat cat.

Cha y: Chiéu mdi tén cho ta biét dwoc hwéng quan sat mat cat. Co thé kich dap vao

duong thang, hodc chon hop kiém Change direction dé thay ddi hwény quan sat mat cét.
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9.11.3. Chén mat céat trich vao ban vé

Mat cét trich thé hién mot phan A
nao dé cuia mat cdt chi tiét, né
thwong co ti 1é Ioén dé phdng to phan
bi cét trich.

Thiét 1ap ti 1é cho phan cat trich:

1. Kich Tools > Options. Trong
tab System Options, kich

Drawings.
2. Nhap vao hdp Detail view
scaling gia tri 2X (ti 1é phéng -B*
to), sau do kich OK. Hinh 9.18

Cha y: Tilé cta phan bi cat trich
lién quan dén ti Ié ciia ban vé trén trén Sheet dé, ti Ié clia ban vé xuat hién trén thanh trang
thai. Tilé d6 lu 2:1, do d6 néu ti Ié cha phan céat trich 10 2X thi ti 1 cha phan cat trich so
voi ban vé gbc lu 4:1.

Tao mot bién dang dé xac dinh vang hién thi phan bi cét trich, bién dang vung bi cét
trich thuong la duong tron (hinh 9.19).

Théhién phan bi cat trich:

1. Kich dup vao mit cit can cét trich (Section View) hodc

nh&n chudt phai trén mat cit va chon Activate View.

2. Kich Circle Li£j hoac chon Tools > Sketch Entity> Circle.
Tao mot dwong tron khoanh vung bi cdt trich (hinh 9.19).
4. Puong tron van duoc chon, kich Detail

View QEF, | trén thanh céng cu Drawing,

hoac chon Insert > Drawing View >

Detail. Di chuyén va kich chudt dé xac dinh

vi tri dat phan cét trich trén man hinh do 6(4 1
hoa (hinh 9.19).

Kich chudt vao mot vi tri bat ki trén man

hinh d6 hoa dé déng hop thoai Detail View. /
Lap lai tr buéc 1 dén buwdéc 6 dé tao thém

ving bi cét trich mgi (hinh 9.19).

Chon mét trong dudng tron, tdng hodc giam

ban kinh dwdng tron bang céch kich chudt Hinh 9.19
Ién duong tron va di chuyén chudt dé tang

hodc giam duong kinh cta dwong tron. Néu mudn di chuyén dwong tron thi ta kich
chudt vao tdm duong tron va di chuyén. Cha y sv thay ddi ctua phan bi cét trich theo
vi tri va kich thwéc dudng tron.

c 4
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Chuwong 10

Vi DU TAO KHUON bUC

10.1. TAO MAU PUC TREN BAN VE CHI TIET

Hinh 10.1: Hai nlra long khuén

10.1.1. Tao Base cho mau duc
1. M& mot ban vé chi tiét tir tab Tutorial va mé mat phdng vé phac.
2. V& mot duong Centerline theo phuong ngang di qua gdc toa d6 va mot dudng théng
nghiéng (hinh 10.2a)

Gilr phim Ctrl va chon 2 dwdng thang vira tao.

3. Kich Mirror 18Li hodc chon Tools > Sketch Tools > Mirror.

b
Hinh 10.2 ®)
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K&t qua ta dugc mot dwdng thang méi doi xitng qua dudng thang Centerline
(hinh 10.2a).

4. Kich Tangent Arc hodc chon Tools > Sketch Entity > Tangent Arc. Tao 2
cung tron tiép tuyén (hinh 10.2b).

5. Kich Dimension & va ghi cac kich thuwéc nhu trén hinh 10.2b.

6. Kich Extruded Boss/Base , hodc chon Insert > Base > Extrude.
Hop thoai Base-Extrude xudt hién.

7. Trong Direction 1 nhap céac théng sé sau:

« Nhap diéu kién cudi End Condition la

Mid Plane va chiéu sau Depth la
60mm.

« Kich Draft on/Off 1@ | va nhap géc
nghiéng Angle la 10°.

e NEu can thiét xod hop kiém Draft Outward

Hinh 10.3
8. KichOK & .
10.1.2. Tao Boss cho mau duc

1 M@ méat phang vé phac trén bé mat truéc

cla chi tiét, va kich Normal To
2. Trén mat phang ve phac tao 2 dudng tron

(hinh 10.4).
3. Tao rang budc Coradial (d6ng tam va ban

kinh) gilra dwdng tron 16n véi cung tron Hinh 10.4

I6n va dwong tron nho6 véi cung tron nhd.

Kich Add Relation - . hodc chon Tools > Relations > Add.

e Chon duwong tron Ién va mép trong cla cung tron 1én (hinh 10.5a).

e Chon rang budc Coradial.

e Kich Appiy.

4. Tuong tv nhu bwéc 3, ta tao rang budc Coradial gilta dwong tron nho va cung tron
nhé (hinh 10.5a), sau dé déng hdp thoai Add Geometric Relations.
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5. Kich Extruded Boss/Base i , va thuc hién cac buéc sau:

6. Nhap diéu kién cubi End Condition la Blind, va Depth la 20mm.

7. Kich Draft On/OffiisJ, nhap géc nghiéng Angle la 30°.
8. Neéu can thiét xoa hop kiém Draft Outward.

9. Kich OK .

(a) (b)
Hinh 10.5
10.1.3. Lién két gia tri cta cac kich thuéc

C6 thé 1am cho goc nghiéng clia Base va Boss fudn ludn bang nhau, bang céach lién két
gia tri clia kich thuwdc. Khi dé néu ta thay ddi goc nghiéng clia Boss hodc Base, thi gia tri

goc nghiéng cta phan kia cling dvoc cap nhat theo.
1 Trén cdy FMD kich chudt phdi vao muc Annotations E—Jl, sau d6 chon Show
Feature Dimensions, cac kich thu¢c cua chi tiét xudt hién (hinh 10.7a)
2. Kich phai chudt I1én gbéc nghiéng cla Base (10°), va chon Link Values.

3. Nhép tén Draft cho géc nghiéng trong hop Name (hinh 10.6), sau d6 kich OK.



4. Kich phai chudt Ién g6c nghiéng cla Boss (30°), va chon Link Values. HOp thoai

168

Shared Values xuét hién, nhap tén Draft vao hop Name trong hdp thoai.

shared Values M H flIB IH H R I
[ Y] | | OK
Value: 130.0Qnm O
Cancel
Name |draft d
- "Ty-"-' Help

Hinh 10.6

(a) N (b)
Hinh 10.7

Kich Tools > Options, trong tab System Options chon General.

Chon hop kiEm Show dimension names, sau dé kich OK, khi d6 hai géc nghiéng
c6 cung tén Draft.

Kich Rebuild ®i, hoac chon Edit > Rebuild, chi tiét dwgc xay dung lai véi cung
mét goc nghiéng cho Base va Boss.

Kich dip chudt vao géc nghiéng clia Base hodc Boss va thay ddi gia tri clia goc
nghiéng la 5°.

Kich Rebuild ®1, goc nghiéng cia ca Base va Boss déu bi thay doi.



10. Bé tat ché do hién cac kich thwdc, kich chudt phai 1én Annotations va bo lva

chon Show Feature Dimensions.

Hinh 10.8

0.1.4. Vé tron cac mép
Kich Fillet 10 , hoac chon Insert > Features > Fillet/Round.
2. Chon 2 bé mat va 3 canh (hinh 10.9a)
3. Nhap ban kinh Radius ~ la 5mm.

4. Chon hop kiém Tangent propagation.

5 Kich OK ~

6. Luwu lai bdn vé voi tén Widget, sldprt.

Chon 3 canh

H (h)
Hinh 10.9
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10.2. TAO HOM KHUON

M& rrot ban vé chi tiét méi tlr tab Tutorial va mo mat phang vé phac.

Vé hinh ch® nhlt c6 mot dmh trung g6c toa dd va cac kich thudc lan luot la
300rrm X 200mm.

Kich E7itruded Boss/Base hodc chon Insert > Base > Extrude.
Hop thoai Extruded Base xuét hién.
Nhap End Condition la Blind, va Depth la 200mm.

Luu lai ban vé véi tén Box.sldprt.

10.3. CHEN 2 CHI TIET VUA TAO VAC TRONG BAN VE LAP

1

6.

170

M®& ban vé lap tr tab Tutorial, va kich View > Origins dé hién g6c tao do trcn man

hinh do hoa.

Hién cac clra s6 ban vé trén ma hinh (kich Window > Tile Horizontally hodac >Tile

Vertically)

LGc nay trén man hinh cé ba clra s6 cua ba ban vé dugc mé: Widgei.sldprt,

Box.sldpri va Assem| (dong lai cac clra s6 khac ngoai ba clra soO trén).

Trong clra s6 cua ban vé Box.sldprt kich chudt vao chi tiét Box tren cdy FMD kéo

né vao clra sd clia ban vé Assem| va tha vao goc toa do trén man hinh d6 hoa. Cha y

sv thay d6i cua con tré hv;‘/ néu no trang véi goc toa dd.
Kéo chi tiét widget tr man hinh do
hoa cla clra sO ban vé Widget.sldpi t
va tha n6é vao bén canh cuda chi tiét

Box trong ban vé lap.

Kich Maximize cla clra s6 ban vé
l&p, va thay d6' hwdéng nhin Ia
Isometric

Trén cdy FMD kich vao bén canh

A dé mo réng cay.
Hinh 10.10



10.4. DAT CHI TIET WIDGET VAO TAM CUA BOX

1

10.

11.

Kich chudt phai Ién chi tiét Box trén cdy FMD, va chon Component Properties.
Kich Color, sau d6 kich Advanced.

Trong hop thoai Advanced Properties, kéo thanh trugt Transparency sang bén
phai, gan diém gilra cia thanh dé lam cho chi tiét c6 tinh trong suét. Sau dé kich OK
dé dong tirng hop thoai mot.

Kich Move Component va kich chudt chon chi tiét widget trén man hinh do
hoa. Kéo chi tiét vao bén trong chi tiét Box. Ta c6 thé thay d6i hudng nhin va tiép
tuc di chuyén chi tiét vvidget cho t¢i khi n6 ndm & vi tri xap xi tam cda Box.

Kich Mate -l hodac chon Insert > Mate.

Hop thoai Mate xuéat hién.

Chon tab FeatureM anager trong ctra s6 quan ly ban vé dé xudat hién cay FMD.

Kich mat phédng Front cla chi tiét Box va b8 mat Front cda chi tiét Widget. Kich

Distance 13 ,nh&p I00Omm, va kich Preview dé quan sat.

Kich Rotate View , va quay man hinh d6 hoa dé quan sat vi tri cla chi tiét
widget. Néu can thiét xoa hop kiém Flip dimension va kich Preview dé quan

sat lai.
y %
Kich dé gitt hop thoai Mate trén man hinh dé thuc hién nhirng rang budc tiép theo.

KichOK

Thém mot rang budc vé khoang cach gira mat phang Top cla chi tiét Box, va mat
phang Top cida chi tiét Widget.
Xéac dinh khodng céach la 100mm,
kich Preview, va xoa hop kiém
Flip dimension néu can thiét.
Lap lai cac buwdc trén cho mat
phang Right cla 2 chi tiét, voi
khoang cach la 150mm.

Sau khi tao cac rang buwdc trén thi
chi tiét widget ndm & iam cla chi
tiét Box (hinh 10.11)

12. Bong hop thoai Mate.

13. Lvu lai ban vé voi  tén

Mold.sldastn Hinh 10J1
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10.6. TAO LONG KHUON TRONG CHI TIET BOX

Trong phan nay, can hiéu chinh chi tiét Box trong ban vé lap. C6 thé thay ddi chi tiét
Box tlr mdt khdi dac sang mot khéi rong & gitta c6 hinh dang twvong tuw chi tiét Widget.

1
2.

9.

Kich Hidden in Gray

Chon chi tiét Box trén cdy FMD hodc trén man hinh d6 hoa, sau dé kich Edit Part

I]_Itrén thanh cong cu Assembly.
Chi tiét Box chuyén sang mau hong trén man hinh dd hoa va trén cdy FMD. Thanh

trang thai & phia dwdi bén goc phai hién thi “Editing Part”.

Kich Cavity 171 trén thanh céng cu Mold Tools, hodac kich insert > Features >

Cavity.

Hop thoai Cavity xudt hién.

Chon chi tiét Widget trén cay FMD.

Tén cla chi tiét xuét hién trong hop Design component.

Chon Component Centroids cho hop Type, Scaling Factor in % la 2, va chon hdp
kiém Uniform.

Kich OK dé tao long héc réng c6 hinh dang cla chi tiét Widget.

10. Kich EditPart dé tat ché do hiéu chinh trong ban vé lap.

11. Lwu lai ban vé lap.

10.7.

CAT KHUON PUC

Budc cudi cung la cét chi tiét Box thanh 2
nta cta khuon.

1

172

Chon canh

Chon chi tiét Box trén man hinh d6 hoa
hodac trén cdy FMD, va kich File >
Derive Component Part.

MOt clra sO clia ban vé chi tiét xudt hién.

Kich [Ea sau d6 kich Hidden in Gray
hodc la W ireframe dé quan sat 16
hdng bén trong chi tiét.

Chon mot bé mat dé mé mat phang vé

phac (hinh 10.12). Hinh 10.12



Chon mét canh khép kin cta héc (hinh 10.12).

Canh nay thudc méat phéng chia chi tiét Box thanh 2 long khuén (khudn trén va
khuon duéi).

Kich Convert Entities LELI hodc chon Tools > Sketch Tools > Convert Entities
dé chiéu canh da chon & trén 1én mat phang vé phéc.

Chon duong thang va kéo diém cudi cta dudong thang mé rong ra toan bd bé mat cda

chi tiét trén mat phang vé phac.

Kich Extruded Cut E I, hodc chon Insert > Cut > Extrude. Hop thoai Cut-
Extrude xuat hién.

Nhép diéu kién cu6i End Condition la Through All.

Xoa hop kiém Flip side to cut.

Cha y huéng ctia mi tén xudt hién trén man hinh doé hoa, n6 cho biét phan vat liéu
sé bi cét bo.

Kich OK W -.

Kich Shaded & , va xoay chi tiét dé ta c6 thé quan sat dwoc long khuori trong chi
tiét Box.

10. Lwu lai nra Khudn nay véi tén la Top_mold.sldprt.

11. D& tao nira khudn kia, tré Jai clra s6 ctia ban vé 13p va thwc hién lai cac bwéc tir 1 dén 7.

12. Luu lai nta khudn nay voi tén la Botiom_mold.sldprt.

Hinh 10.13
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MUC LUC

Trang

Loi néi dau 3
Chuong 1: Mbi tredng lam viéc 5
1.1. Giao dién chuong trinh 5
1.2. M& mot ban vé sw 5
1.2.1. Céc loai ban vé cla sw 5
1.2.2. Tao mdt ban vé 6
1.2.3. M@ mot ban vé da co 7
1.2.4. Chon don vi do cho ban vé 7

1.3. Thém b6t chic nang va bat tat thanh céng cu 8
1.3.1. Bét tat thanh céng cu (Toolbars). 8
1.3.2. Thém bét chirc nadng cho thanh céng cu. 8

1.4. Moi truong vé phac 9
1.4.1. Gi6i thiéu 9
1.4.2. M4t phang vé& phéac 1a gi? 9
1.4.3. Tai sao phai tao mit phang vé phac? 10
1.4.4. Kich hoat mdi truong vé phéac 10
1.4.5. Cong cu Select (chon) 10
1.4.6. Cong cu Grid (tao lwdi) 1
1.4.7. Cong cu Modify Sketch 12

1.5. Thanh cong cu View (View Toolbar) 13
1-5.1. Cong cu Zoom to Fit 13
1.5.2. Cong cu Zoom to Area 13
1.5.3. Cbéng cu Zoom in/out 13
1.5.4. Cong cu Rotate View 13
1.5.5. Cong cu Pan 14
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Chuwong 2: Thanh cong cu Sketch Tools

2.1. Thanh cong cu Sketch Tools

2.2.

2.3.

2.1.1.
2.1.2.
2.1.3.
2.1.4.
2.1.5.
2.1.6.
2.1.7.
2.1.8.
2.1.9.

2.1.10.
2.1.11.
2.1.12.
2.1.13.
2.1.14.
2.1.15.

2.1.16.
2.1.17.
2.1.18.

Cong cu Line (tao dudng thang)

Cong cu Rectangle (tao hinh chit nhat)

Céng cu Centerpoint Arc (vé cung tron c6 tdm xac dinh)
Cong cu Tangent Arc (vé cung tron ti€p tuyén)
Coéng cu 3 Pt Arc (v& cung tron bang 3 diém)
Cong cu Circle (v& dudng tron)

Coéng cu Ellipse (vé Ellipse)

Cdng cu Parabola (vé Parabol)

Coéng cu Spline (v& dudng cong Spline)

Cong cu Centerline (duong tam)

Cong cu Mirror (d6i x*ng)

Coéng cu Fillet (tao géc lvogn)

Coéng cu Chamfer (vat goc)

Ccong cu Trim (cét)

Coéng cu Offset (tao mo6t d6i twgng maéi song song va cach doi tugng ci
mot khoang cach cho truéc)

Cong cu Extend (kéo dai dbi twong)
Coéng cu Linear Step and Repeat

Cong cu Circular Step and Repeat

Céac cong cu tao moi quan hé gitra cac doi twgng (The Sketch Relations Toolbar)

2.2.1.
2.2.2.
2.2.3.
2.2.4.
2.2.5.
2.2.6.
Vidu

2.3.1.

Coéng cu Dimension (tao kich thuéc)

Cong cu Add Relations (tao quan hé gilra cac hoa tiét)

Cong cu Display/Delete Relations (Xem/ Xoa cac moi quan hé)
Céng cu Scan Equal

Automatic Relations (tw dong xac lap quan hé gitra cac ddi twong)

Cong cu Automatic Inferencing Lines ( bat tat tia giong)

: V& bién dang cla chi tiét cho trén hinh 2.25

Céc buéc mé moi trwong vé phac

15
15
15
15
15
16
16
16
16
17
17
17
18
18
20

20
20
20
22
24

25

27
29
30
30
3l
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2.4.

Chuwong 3: Gi¢i thiéu chlrc nang cac cong cu tién ich trong thiét ké 3D

3.1.
3.2.

2.3.2. V& phéac bién dang
2.3.3. Tao cac rang budc cho cac doi tuvong
2.3.4. Ghi kich thuéc cho cac doi tugng

Vi du tao bién dang cua then hoa cho trén hinh 2.32

Nhirng khéi niém co ban

Chtrc ndng mot sé cong cu

3.2.1. Codng cu Shade (td bdng)

3.2.2. Cong cu Hidden Line Removed

3.2.3. Cong cu Hiden In Gray

3.2.4. Cong cu WrireFrame

3.2.5. Cong cu View Orientation (hwéng quan sat)

3.3.
3.4.

3.5.

St dung céng cu Sketch trong vé 3D
Mot sd phim tat hay dwoc s dung trong quatrinh xay dung mé hinh

Thanh c6ng cu Plane (tao mét phang)

3.5.1. Offset

3.5.2. Angle

3.5.3. 3 Points

3.5.4. Parallet Plane at Point

3.5.5. Line & Point

3.5.6. Perpendicular to Curve at Point Plane

3.5.7. Normal to Curve

3.5.8. On Surface

3.6.

Chuwong 4: Cong cu Extrude, Mirror, Pattern, Fillet, Chamfer, Hole, Shell

4.1.
4.2.
4.3.
4.4,
45.

176

Thanh cbng cu Selection Filter

Extrude Base/Boss (tao khdi co s&/ khoi)
Cong cuCut (Extrude Cut)

Cong cu Fillet

Cong cu Chamfer.

Vat mat (Draft)

4.5.1. Dung mat Neutral

31

34

38
40
40
40
40
41
41

42
43

43
44

44
45
45
45
45
45
45
45

47
50
51
53
53
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4.6.
4.7.

4.8.

4.9.

4.5.2. brwong chia (Parting Line)

4.5.3. Tao vat bang dwong chia

4.5.4. Tao mat vat voi dwong phan bac

Céng cu Mirror

Khoét 16 don gian (Hole)

Tao vo (Shell)

4.8.1. Chiéu day cac mit bang nhau

4.8.2. Tao cac chidu day khac nhau cho mbi mat

Tao chi ti€t ¢c6 hinh dang nhu hinh 4.22

4.9.1. M@ mot tai liéu mai

4.9.2. Trén mét phang vé phéc tao cac ddi tuong 2D

4.9.3. Tao kich thwéc

4.9.4. Thay d6i gia tri cua kich thuéc

4.9.5. Sir dung cong cu Extrude voi bién dang la hinh chit nhat.
49.6. Lvu ban vé

4.9.7. Tao moOt dac diém Boss cho mo hinh

4.9.8. Ghi kich thwéc va st dung cong cu Extrude dé tao Boss
4.9.9. Tao dac diém Cut cho chi tiét

4.9.10. Vé cac goc xung quanh cula chi tiét.

4.9.11. Tao c6c¢c (Shell) cho chi tiét

4.9.12. Thé hién mat cit 3D

4.10. Vi du thiét ké chi tiét hinh 4.39

4.10.1. Tao khoi co s& (Base)

4.10.2. Tao gan cho vat thé (Grip)

4.10.3. Tao Draft (vat) cho géan

4.10.4. Tao mot bé mat cong béng cong cu Fillet
4.10.5. Fillet cac canh ¢6 ban kinh Fillet khong d0i
4.10.6. Fillet cac canh c6 ban kinh Fillet thay dgi
4.10.7. Lay ddi xtng vat thé

4.10.8. Fillet bavia tao b¢i c6ng cu Mirror

4.10.9. Tao thanh méng cho vat thé

4.10.10. S dung Equal Spacing trong cong cu Circular Pattern

95
55
57
57
58
59
59
59

59
60

60
61
61
62
63
63
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Chwong 5: St dung cong cu Revolve, SWeep, Loft
5.1. Cong cu Revolve Boss/Base
5.2. Céng cu Sweep
5.3. Vidu xay dwng tay cam nén
5.3.1. Trén mat phang Sketch tao bién dang cho cdng cu Revolve
5.3.2. Tao khdi tron xoay bang céng cu Revolve
5.3.3. Tao duong dan trén mat phang Sketch cho céng cu Sweep
5.3.4. Tao bién dang cho cong cu Sweep
5.3.5. Str dung cdéng cu Sweep
5.3.6. St dung cdng cu Extrude cut dé tao 16 dé nén
5.3.7. Fillet tat ca cac canh cua chi tiét
5.4. Céng cu Loft
5.4.1. Simple Loft
5.4.2. Cong cu Loft voi Split Line
5.5. Vi du st dung céng cu Loft tao vat thé hinh 5.21
5.5.1. Tao cac mat phang Plane
5.5.2. Tao bién dang trén mat vé phac
5.5.3. Copy cé4c cé4c bién dang gitta cac mat phéng vé phac khéac nhau
5.5.4. Tao Loft

5.5.5. Tao dac diém Boss cho vét thé

Chuong 6: Cdng cu Linear Patterns, Circular Pattern

6.1. Cong cu Linear Patterns

6.2. Cong cu Circular Pattern

6.3. Vi du tao chi tiét hinh 6.6
6.3.1. Tao dac diém tron xoay cho chi tiét
6.3.2. Tao mép cho chi tiét bang céng cu Extrude
6.3.3. Tao c6c bang cach loai b6 mat trén va dudi
6.3.4. St dung cong cu Cut dé tao 16 trén bé mat Micro
6.3.5. Sir dung cong cu Linear Pattern

6.3.6. Cong cu Circular Pattern
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Chuong 7: Tao tdm Sheet metal
7 1. Chirc nang mot s6 cong cu trong thanh cong cu Sheet Metal
7.1.1.Cong cu Base Flange
7.1.2. Cong cu Miter Flange
7.1.3. Cong cu Skethed Bend (Udn cong tadm)
7.1.4. Khép goc cho chi tiét
7.1.5. Céng cu Fold va UnFold
7.1.6.Cobng cu Rip
7.2. Tao chi tiét tim hinh 7.10
7.2.1 V& mép cho chi tiét
7.2.2. St dung cons cu Mirror l1dy d6i x*rng cac feature da tao
7.2.3. M@ rong tam
7.2.4. St dung cong cu udn tdm kim loai
7.2.5. Cét tdm
7.2.6. Buéc tiép theo ching ta vé lai phan mép bi uén ra trong buéc trwéc
7.2.7. Trai toan bd chi tiét tdm 1én mot mét phang
Chuong 8: Ban vé lap
8.1. Céu tric clia cdy FMD trong ban vé lap
8.2. Thém céac d6i tuong vao ban vé lap
8.3. Mot s6 cong cu trong thanh cdng cu Assembly
8.3.1. Tao m&i ghép trong ban vé lap
8.3.2. Di chuyén céc chi tiét trong ban vé I&p
8.3.3. Xoay chi tiét
8.3.4. Cong cu Smartmate
8.3.5. Tao moi ghép gilra cac dac diém cua cac chi tiét khac nhau
8.3.6. Pattern-Based Mates
8.3.7. An hién céc chi tiét trén man hinh d6 hoa cla ban vé lap
8.3.8. Hiéu chinh chi tiét trong ban vé lap
8.3.9. Lam viéc voi cac cum chi tiét trong ban vé Assembly

8.4. Vi du xay dung ban vé 1ap dé 1ap ghép 2 chi tiét hinh 8.5a (chi tiét Tutor 1)
va 8.5b (chi tiét Tutor2) dé tao mdt mdi ghépnhuv hinh 8.5¢
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8.5.

8.6.

8.4.1. Tao mép cho chi tiét

8.4.2. Thay déi mau sac cho chi tiét

Lap ghép 2 chi tiét

8.5.1. Chén cdc chi tiét vao ban vé lap

8.5.2. Tao mdi ghép gilta 2 chi tiét

8.5.3. Tao thém rang budc cho méi ghép

L&p ghép cac chi tiét thanh mot chi tiét hoan chinh (hinh 8.15)

8.6.1. Thiét 1ap céac thong s6 cho viéc nhap céac chi tiét vao ban vé lap
8.6.2. Chen chi tiét dau tién vao ban vé Assembly

8.6.3. Tiép tuc thém céc chi tiét vao ban vé lap

8.6.4. Tao mdi ghép gitra Bracket va Male Yoke.

8.6.5. Tao mdi ghép gilta Male Yoke va Spider

8.6.6. Tao mdi ghép gita Female Yoke va Spider

8.6.7. Tao mdi ghép gilra chi tiét Female Yoke va matday cla Bracket
8.6.8. Tao mdi ghép gira Small Pins va Female Yoke

8.6.9. Sir dung SmartMates dé tao mdi ghép cho Large Pin

8.6.10. Xay dung mdi ghép cla tay quay

8.6.11. Quay tay quay

Chuwong 9: Ban vé ki thuat (Drawing)

9.1.
9.2.
9.4.
9.5.
9.6.

M& mét ban vé Drawing

Hiéu chinh cac thdong s6 cla Sheet

Chen mét Sheet méi vao ban vé Drawing

Hiéu chinh lai khung tén ban cla Sheet

Vi du tao mot ban vé Drawing tlr cac chi ti€t dd duwoc xay dung
9.6 1L M& mot ban vé Drawing

9.6.2. Chinh slra cac thong s6 cla ban vé ki thuat

9.6.3. Luwu lai cac dinh dang cla Sheet

9.6.4. Thiét l1ap cac thdng s6 khac cho Sheet

9.6.5. Tao ban vé ki thuat cho chi tiét

9.6.6. Di chuyén cac hinh chiéu trong ban vé Drawing
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9.7. Tao kich thuéc cho ban vé Drawing

9.8. Hiéu chinh kich thwéc trén ban vé

9.9. Xay dwng ban vé ki thuat cho cum chi tiéttrén ban vé lap

9.10. Chén thém hinh chiéu cho ban vé kT thuat

9.11. Thé hién mat cat cho ban vé ki thuat
9.11.1. Chen chi tiét vao ban vé ki thuat véi cong cu Named View
9.11.2. Tao cAc mat cat trong ban vé KT thuat

9.11.3. Chén mét cat trich vao ban vé

Chuwong 10: Vi du tao khuén dac
10.1. Tao mau duc trén ban vé chi tiét
10.1.1. Tao Base cho mau duc
10.1.2. Tao Boss cho mau dtc
10.1.3. Lién két gia tri cla cac kich thudc
10.1.4. VVé tron cac mép
10.2. Tao hom khuon
10.3. Chén 2 chi tiét vira tao vao trong ban vé lap
10.4. Bét chi tiét Widget vao tdm cua Box
10.6. Tao long khuon trong chi tiét Box

10.7. Cét khuon duc
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HUONG DAN SUY DUNG SOLIDWORKS
TRONG THIET KE 3 CHIEU

(Tai ban)

Chiu trach nhiém xuat ban :

TRINH XUAN SON

Bién tap : DAO NGOC DUY
Chéban : LUONG MINH BUC
VU HONG THANH
Stra ban ill : DAO NGOC DUY
Trinh bay bia : NGUYEN HLHJtung
In 300 cubn khé 19 x 27cni tai Xwirna in Nha xuét han Xay dun'. Gidy chdp nhan ia r. ,i1cllo| |
xuét ban s 21-2010/CXB/I 25-64/XD imay 30-12-2009. Quyét dinh xuat ban - (""iD-XH\D

ngay 17-9-2010. In xons nop lvu chiéu thansz 9 -2010.
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