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CHUONG 1
NHAP MON

Gido trinh nay sé gidi thiéu cho ban moét sé trong rat nhiéu tinh nang phd bién cla hé thdng thiét ké co
khi tw ddng SolidWorks.

SolidWorks hé trg' cho giao dién nguoi dung d6 hoa Microsoft Windows. Gido trinh nay gia thiét rang
ban da biét st dung va cé nhirng ki nang Windows co ban nhw mé& mét chwong trinh, dinh ¢& cac clra
s6 va nhirng thao tac twong tu...

Truéc khi bat ddu hoc, ban can doc chuong 1 dé lam quen véi nhirng nguyén téc co ban, bao gébm

Cac thuat ngv
Céc d&c trung clra s6 nhw cac thanh cong cu, trinh don va cac céng nhin

O

O  Céc thao tac d6 hoa co ban nhw chon va di chuyén dbi twong

O  Cay thiét ké diéu khién cac feature (Iénh) tao mé hinh

Thiét ké vé&i SolidWorks

Qua cac vi du trong gido trinh nay, ban s& tim ra nhitng phwong phap thiét ké cac chi chi tiét may va

cum may, tao ban vé theo mét quy trinh thiét ké hop li nhat.

] V@&i SolidWorks, ban tao ra cac chi chi tiét may 3D, khong vé cac ban vé 2D. Ban c6 thé dung
cac chi tiet may 3D dé tao ra cac ban vé 2D va cum lap rap 3D.
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Ban vé 2D Chi tiét may 3D
0 SolidWorks Ia mét hé thong tham bién kich thwéc. Ban co thé xac dinh kich thudc va twong
quan hinh hoc gilra cac phan tt. Viéc thay doi kich thwdc sé lam thay doi kich ¢& va hinh dang cua
chi tiét may sao cho phu hop véi y do thiét ke.
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O Mot mé hinh 3D SolidWorks nam trong ca moéi trwong chi tiét may, méi trwdng lap va moi
trwong ban vé. Cac mai trwdng nay déu hién thj cing mot mé hinh trong céc tai liéu khac nhau.
Mbi thay dbi ban lam cho mé hinh trong mét tai liéu sé& dwoc truyén dat téi cac tai liéu khac céd
chira mé hinh do.

0 Ban xay dwng chi tiét may tir cac feature. D6 la nhitng Iénh tao hinh dang (phan 16i, phan 16m)
va cac nguyén cong gia cong (vé mép, vat mép, tao vo v.v...) ma ban sé két hop lai dé xay dung
thanh chi tiét may.
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a Ban c6 thé dwng dwoc rat nhiéu feature tir cac sketch. Mot sketch 1a mét bién dang duoc vé ra
hoac cac mat cat 2D. Cac hinh V€ ¢o ’thé duwogc day cao lén, xoay tron, ép qua cac tiét dién khac
nhau hodc xuat theo mét dwong dan dé tao ra cac dac trwng clia chi tiét may.
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Khéi dong SolidWorks

@ np o=

Click nut Start trén thanh tac vu Windows.
Click Programe.

Click SolidWorks.

Click biéu twong SolidWorks.

Lwu y cac d&c diém cuia clra s6 SolidWorks.
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Trong ctva s6 nay, ta cé thé thao tac:

a

a

Pé dwoc gitp do&

Click File @& m& mot Part (chi tiét may), Assembly (5 hop 14p) ho&c Drawing (ban vé) cé sén.

C!ick View, Tooolbars hoac nbén nut chudt phai (goi la click-phai) vao noi cg') cac tha’nh cobng cu
dé chon nhirng cong cu can hién thj. Trinh don (menu) View ciing cho phép an hay hién thj thanh
trang thai.

Click Tools dé thiét lap cac tuy chon SolidWorks ho&c ghi mét macro.

Click biéu twogng Maximize & géc phai trén d& mé rong ctra sb ra toan man hinh. ol

L3

Néu c6 nhirng van dé nay sinh trong qua trinh str dung SolidWorks, ban c6 thé tim thy céac cau tra |0
bang nhirng cach sau:

a

Tro gitp trwe tuyen Click Help, SolidWorks 99 Help Topics trén thanh Menu. Trg gitp tryc tuyén
ciing bao gébm ca& cac muc dic biét vé nhirng tinh nadng mai trong SolidWorks 99, mot danh muc
cac tinh ndng nang cao trong SolidWorks 99. Phan nay chi str dung khi mua ban quyén cép phép
st dung phan mém va hé thdng cé két néi Internet.

Tro gitip meo: click Help, Tip of the Day. D& nhin thay Tip méi khi kh&i dong SolidWorks, click
Show Tips at Startup trong hdp thoai Tip of the Day.

pé Tooltips (thong tin nhéc lénh) xuét hién theo cac céng cu trén thanh cong cu, click mét cong cu
va ch& choc lat, né sé xuat hién.

Khi ban click mot cong cu hoac mot muc menu, thanh trang thai Status Bar duoi day ctra s6 cho
thay moét thong tin van tat vé tinh nang ctia cong cu do.

Cubn SolidWorks 99 User's Guide trinh bay chi tiét cac thong tin vé& cai dat, st dung va nhiéu van
dé khac vé phan mem SolidWorks.



O  Dé& cé thém thong tin va nhirng tin ma&i nhat vé coéng ty va phan mém SolidWorks, hay tham web
site, http:// www.solidworks.com hodac click Help, About SolidWorks 99, Conect.

CHUONG 2
40 PHUT KHO'I PAU

Chuwong nay sé& hwéng dan ban tao md hinh SolidWorks dau tién. Ban sé tao moét chi tiét may don gian
nhv duwdi day:

Chwong nay bao gém:

Tao mét hinh khéi co s&

Thém moét phan 16i

Khoét mét 16 thing

Thay ddi cac dic diém (thém cac goc luwon, thay dbi cac kich thuéc)

Hién thi hinh ct ca chi tiét may

I Y A S

Hién thi nhiéu cdng nhin ctia mét chi tiét may

Tao mét chi tiét may méi
1. D& tao mot chi tiét may méi, Click

New (2] tran thanh cong cu chuén,
hoac click File, New ;rén thanh menu.
Hop thoai New sé xuat hién.

e \ . Cancel
2. Mbi trwong Part duwgc chon theo mac

dinh, click OK. M6t ctra s6 Part maoi

~ Ky 1a Help
sé xuat hién.

il

Hién thij cac thanh céng cu
Cac thanh coéng cu cho phép ta nhanh chéng truy cap cac tinh nang va nhirng Iénh thuwdng dung trong
SolidWorks.

= Trén menu View, click Toolbar. Ban phai nhin théy cac thanh céng cu Standar, View, Features,
Sketch va Standar View. Néu mudn hién thi thém cac thanh cong cu khac, ta c6 thé chon
chdng trén menu nay. DAu sao, cac thanh coéng cu twong (rng ciling sé tw dong hién thi khi ban
mé cac loai tai lieéu khac nhau (Part, Assembly hay Drawing) hoac m& moét sketch.
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= Pé hién thi danh muc cac thanh cong cu, click-phai 1én mép ctra sb SolidWorks. M6t menu sé

xuét hién danh sach cac thanh cong cu, cho phép ta tuly bién va cho hién thj cac cong cu.

M& moét Sketch

1.

Dé mé& mot Sketch, click cong cu Skgtch trén thanh céng cu Sk,etch hoac click Insert,
Sketch trén thanh menu. Sketch sé san sang duwoc tao ra trén mat phang Plane 1 (mét trong

ba mé&t phang gbc méc dinh trén cay diéu khién cac nguyén cong thiét ké).

Lwuy:

Diém gbc va luéi toa do.

Cac thanh cong cu vé va cdng cu twong quan hinh hoc xuét hién.

“Editing Sketch” trong thanh trang thai dwdi day ctra sb.

Sketch 1 xuét hién trén cay thiét ké.

Vé hinh chir nhat

Dé&c diém dau tién cla chi tiét may la
mot khoi hop chilr nhat dwoc tao ra nh&
déy mot bién dang hinh chir nhét Ién
cao. Ban hay bat diu vé hinh chi¥ nhat

do.

Click Rectangle E’ trén thanh cbng cu
Sketch hoac click Tools, Sketch Entry,
Rectangle.

Di chuyén con tré dén diém gbc toa do, badm
chuét trai va kéo ré con tré sang vi tri khac dé
tao ra mot hinh chi¥ nhat. Nha chuét ra dé két
thuc viéc vé hinh chir nhat.

Khi ban kéo, Iwu y rang con tré hién thi cac
kich thwéce cta ,h‘lnh chir nhat. Bong thoi hinh
chi¥ nhat truy bat cac nut lwéi.

Néu ban khéng mudn vé trong ché do truy bat
nay, click Gride, huy kiem Snap to Points va
click OK.

Click nut Select trén thanh cong cu Sketch, ho&c click Tools, Select trén thanh menu, hay nhan

Esc.

Hai canh tiép xuc diém gbc cé mau den. B&i vi ban bat dau vé hinh chir nhat tir diém gbc, giao

" Sketch

Extruded

feature

...........

diém hai canh da tw dong déng trung véi diém gdc va khong thé di chuyén duoc.

Hai canh kia c6 mau xanh lam, cho biét chuing cé thé di chuyén tw do.

4. Click mdt canh mau xanh, kéo ré canh hodc dinh dé thay dbi c& hinh chi¥ nhat.

Gan kich thwoc

Trong phan nay, ban sé xac dinh kich ¢& hinh ch®r nhat bang viéc gan cac kich thwéc. Phan mém
SolidWorks khong yéu cau ban phai xac dinh kich thuéc trwde khi vé. Du vay, trong vi du nay, ban phai
gan cac kich thuwéc dé hinh vé duwgce xac dinh hoan toan.

o Trong mét hinh vé& hoan toan xac dinh, vi tri cta tat ca cac dbi twong phai hoan toan dwoc xac
dinh bdi cac kich thwéc va/hoac cac twong quan hinh hoc. Trong mot hinh vé hoan toan xac

dinh, tt ca cac thuc thé (dwong thdng, duwdng cong, cung...) ctia né phai cé mau den.



Q Tror}g mcf)j( hir]h vé chwa xac dinh, viéc bd sung cac kich thuwdc va/hoac cég twong quan hinh hoc
la can thiét dé xac dinh hinh dang hinh hgc. O trwdng hgp nay, ban co thé kéo ré cac doi twong
chwa xac dinh dé thay ddi hinh vé. Cac déi twong chwa xac dinh c6 mau xanh lam.

a Trong mét hiNnh vé sié;u dinh vi, cac dbi twong cé cac kich thwéc va/hodc cac twong quan hinh
hoc mau thuan. Yéu t6 siéu dinh vi mau do.

1. Click Dimension trén thanh céng cu
Sketch Relations hoac click Tools,

Dimentions, Parallel. Con tré co6 hinh k’}.

2. Click canh trén hinh ch nhat rdi click noi Co L
ban muén dat duong kich thuec. Luuy L & o 120
rang canh phai va dinh phai dwéi chuyén [ T e e
tlr mau xanh sang den.

3. Bang viéc lay kich thwdc canh trén cua
hinh chir nhat, ban da xac dinh vi tri canh
phai. Ban van c6 thé kéo canh trén di
chuyén 1&n xuéng. Mau xanh ciia né cho
biét né van chwa hoan toan dwoc xac dinh,
né van co thé bi di chuyén.

,,,,,,,,,,,

4. Click canh phai hinh chi nhat roi click noi A — ;
ban mudn d&t dwéng kich thuwdc. Gior thi
canh trén va cac diém con lai déu cé mau - i
den. Thanh trang thai dwéi day cra sé cho
biét sketch d& hoan toan xac dinh (Fully R et
Defined). g g B R B

-----------------

Thay dbi gia tri kich thwéc
Pé thay dbi kich thwdc hinh chi¥ nhat 1a 120mm x 120mm, ban dung cong cu Select.
1. Dung mét trong cac cach sau dé truy cap cong cu Select:
= Click nut Select trén thanh cong cu Sketch.
=  (Click Tools, Select trén thanh menu.
*  Click-phai lén viing db hoa dé hién thi shortcut menu rdi click Select.
Meo: Hay loi dung wu diém cla shortcut menu (Click-phai) dé tang téc dd cong viéc.

2. unble—click [én mot kich thwéce. HOp thoai Modify
xuat hién.

3. Dé thay ddi kich thwdc thanh 120mm, gd gia tri méi

. ) hd dify E
vao roi click hodc nhan phim Enter. - |
o ki thge Ko ey abi aig g |1 2200m =
4. Double-click 1&én kich thwéc khac va thay doi gia tri z
thanh 120mm.
|| 8|29

5. Dé hién thj toan bo hinh chir nhat & gitra man hinh,
dung mét trong cac cach sau:

= Click Zoom to Fit trén thanh céng cu View.
= Click View, Modify, Zoom to Fit.
* Nhéan phim f.



Ban co thé chinh kich thuwdc ngay khi tao béng cach s dung tuy chon Input dimension value. Mdi khi
ban lay mét kich thwédc mai, hdp thoai Modify s€ hién Ién cho phép ban dat gia tri. Thwc hién nhw sau:

6. Click Tools, Options.

7. Trén nhan General, muc Model, chon hdp kiém Input dimension value.

8. Click OK.

Extruding (day) khéi co’ s&

Hinh khdi dau tién chi tiét may dwoc goi la khbi co s& (base feature). Ban tao ra n6é bang cach day

(Extrude) hinh chir nhat Ién mot chiéu cao.

1. Click Extruded Boss/Bass trén thanh céng cu
Feature hoac click Insert, Base, Extrude. HOp thoai
Extrude Feature xuét hién va cdng nhin chuyén sang
hinh chiéu truc do (isometric).

2. Xac dinh kiéu Type va chiéu sau Depth:
= Dat Type & Blind.
» Dat Depth & 30mm. Co thé ding cac nat mii tén
hoac nhap gia tri triec tiep.

3. bé nhin thdy mé hinh sé& day ra phia nao, click chon
hop kiem Reverse Direction. Sau dé huy kiém sao
cho ép day sketch nhw hinh bén.

4. Chac chén rang Extrude as duwoc dat & Solid
Feature.

5. Click OK dé ép day ra. Luu y Base-Extrude xuat
hién trén cay thiét ke.

6. Click qéu cbng canh Base-Extrude trong cay
thiet ké. Luu y Sketch1 ma ban da dung dé ép day,
Nh'ﬂ?y gi® nam trong feature nay.

trudc
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Click vao =@kl Lighting

day i e Planed

; \'w.\ Plane2
i .“'\_‘ Plane3
: I_, Origin
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1) Annotations

Thay dbi céng nhin va cach hién thj
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Dé phéng to mét md hinh trong ving dd hoa, ban cé thé ding cac cong cu zoom trén thanh cong cu

View.



Click Zoom to Fit dé hién thj hét c& chi tiét may trong clra s6é.

] (]

Cjick Zoom to Area rdi kéo con trd tao thanh hinh chi¥ nhat, dién tich hinh chi¥ nhat sé dién
day clra sb

Click Zoom In/Out rdi kéo con trd. D4y lén dé phéng to; kéo xudng dé thu nhé.

Click mét dinh, canh hodc mét déi twong rdi click Zoom to Selection. D6i twong duoc chon
sé dien day clra s0.

2| [2)

Dwéi day la vai cach khac dé zoom:
*  Chon mét kiéu zoom t» menu View, Modify.
= Click-phai vao khoang trdng dé chon kiéu zoom, click-phai vao chi tiét may dé chon cdéng nhin.
= Pé& zoom tirng néc: nhan z dé thu nhd, nhan Z dé phéng to.

D& hién thi chi tiét may theo cac cach khac nhau, click cac nat trén thanh céng cu View. Ciing cé thé vao
menu View, Display.

T

= = ©

Wireframe Hidden In Gray Hidden Lines Shaded
Removed
Khung day Nét khuat mau xam An nét khuét T6 béng

Kiéu hién thi mac dinh cho cac chi tiét may va té hop la Shade (t6 bong). Ban co thé ddi kiéu hién thi bat
¢ lic nao ban muon.

Tao phan 16i

Dé thém cac dac diém cho chi tiét may (16i hoac 16m), ban vé bién /
dang cﬂ,a né lén mot be mat phang cia moé hinh hodc mét plane ¢
(mat phang toa dé) roi day bién dang dé 1én.

= P& tao bién dang méi, click I1&n mdt bé mat phang clia md
hinh hodc mét plane réi click cong cu Sketch .

= Pé dirng viéc vé bién dang, click lai vao cong cu Sketch
hoac chon Exit Sketch tr Shortcut menu. I}@D

= P& stva mot bién dang da tao ra tir trwdc, click-phai vao
feature dwoc sinh ra tlr bién dang d6 hoac vao tén bién
dang trong cay thiéet ke roi chon Edit Sketch tir menu tat.

1. Click Hidden Line Removed E trén thanh céng cu View

2. Click Select trén thanh céng cu Sketch.



3. Click mat trwéc clia khdi hop dé chon n6 lam mat phang vé. Cac -
canh clla mat nay bién thanh nét dirt de bao cho ta biét: n6 da N

dwoc chon. ™,
Cht §: hinh con trd L cho biét nd dang chon mot bé mait By
f %
4. Click Sketch trén thanh céng cu Sketch. | A0\
“ ' \.\\M. }-
Click Circle trén thanh cong cu Sketch. \_ .
Click vao khoang gira bé mat va kéo ra dé vé dwong tron. O |

Lay kich thwéc va tao phan 16i
Dé xac dinh vi tri va kich thwdc dueng tron, cin phai thém cac kich thwéc can thiét.

1. Click Dimension t(én than,h cbng cu Sketch Relations hoac . \
click phai trong vung d6 hoa dé chon Dimension trén Shortcut s N
menu. * R

2. Click canh trén bé mat va click dwong tron réi click noi dat kich N
thwoce. b '

3. Dat gia tri kich thwdc la 60mm. Néu ban chon ché do Input P NS [f,,
dimension value (xem trang 2-5), hop thoai Modify sé& xuét hién NG
va ban c6 thé nhap gia tri mdi vao ngay. Néu khong, click-dup vao
kich thuwéc réi nhap gia tri méi vao hop thoai Modify.

4. L&p lai thao tac dé lay khodng cach tlr dwdng tron téi canh bén,
cling 60mm.

5. Van dung lénh Dimension, click vao dudng tron dé lay kich
thwdc duwong kinh. Bat duwong kinh la 70mm. Bay gio dwong tron
¢6 mau den, cho biét né da hoan toan xac dinh.

Click Extruded Boss/Bass trén thanh céng cu Feature.

Trong hop thoai Extrude Feature, dat Depth bang 25mm, dé cac
muc khac theo mac dinh va click OK. Lwu y rang Boss-Extrude1
xuat hién trén cay thiet ké.
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Thay doi hwéng nhin
Ban co thé dung cac nut trén thanh cong cu Standar Views dé dat hwdng nhin cho ban vé, chi tiét may
hoac ban lap: trwérc, sau, trai, phai, trén, dwdi, truc do va trwec dién.

G| Front E Top

E Back E Bottom
E Left i Isometric
@& Right 4| NormalTa

(D€ xoay truc dién
. mat phdng dugc
Tao [+) chon)

Tiép tuc, tao mot 16 ddng tam véi phan 16i.

1. Click mat trwéc ctia phan 16i d& chon no.

2. Click Normal To (trec dién) trén thanh cbéng cu
Standar Views. Chi tiét may sé quay mat dwgc chon truc
dién v&i ban.

3. Goi lénh v& d& v& mot vong tron gan ddng tdm véi phan
15i.

Dat kich thwdc dwdng tron bang 50mm.

Trén thanh céng cu Sketch Relations, click Add Relation. Add Geometric Relations EE

Hép thoai Add Relation xuét hién. — Selected Entities ;
6. Chon dwong tron va canh tron ctia phan 16i. Al
T J ) P Close |
Hay dé y toi n6i dung trong hop Selected Entities. Chi co
nhirng twong quan hinh hoc nao kha dung doi véi nhirng Help | _I
doi twong dwoc chon méi dwoc kich hoat. Twong quan — Belations
thwdng gap nhat sé dwgc chon ty dong. € Horizantal C ertical
7. Xac nhan rang Concentric da dwoc chon, click Apply va ) Collirear " Coradial
click Close. = Perperdiculan £ Parallel
" Tangent ¥ Concentric
f? il el f? [Fterzectia
8. Click Extruded Cut trén thanh céng cu Feature. 'FIT_“::-H__H
9. Click Extruded Cut Feature , trong hép thoai, chon f \\\a\._ﬁa-_\
Through All trong list Type va click OK. / P
e RN
/ / NN AN /
Lwu tap tin Part [ ( ( \) \ I
/ 1‘ . \ / f
1. Click Save, hop thoai Save As xuét hién. / NN ">/ )/ / /
s R
2. GO Tutor1 va click Save. Phan m& rong .sldprt duwoc L T / /
th,ém vég tén file vé1 file dwoc lwu vao thw muc hién hanh. "““x\\\ I
Néeu muon, ta cé thé lwu vao thw muc khac. "*-H\\ /

Chu y: tén file khdng phéan biét chir hoa va chir thudng.
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Quay va di chuyén chi tiét may
D& nhin chi tiét may trong goc do khac va dé dé chon cac mat, canh... hon, ta co thé quay va di chuyén
md hinh trong vung do hoa.

Dé quay chi tiét may, dung mét trong cac cach sau:

» Dé quay gian doan, ding cac phim mdi tén (trén keyboard). Dé thay ddi gia tri goc quay mbi
Ian nhan phim mdi tén, vao Tools, Options, General, Feature Design Tree, View Rotation,
Arrow keys.

= Pé quay tirng géc 90°, gitr Shift va dung cac phim mdi tén.

2 < 7

= Pé quay gbc bat ky, dung nut Rotate View trén thanh céng cu View.

* P& quay thuan hodc nguoc chiéu kim ddng hd quanh tam ving dd hoa theo gia s, gitr Alt va
dung cac phim mdi tén.

= Dé quay chi tiét may quanh mét canh hodc mét dinh, click Rotate View, click canh hozc dinh
roi kéo con tro.

Dé di chuyén cbng nhin chi tiét may, dung mét trong cac cach sau:

= Click Pan trén thanh cong cu View rdi kéo chi tiét may di chuyén trong viing dé hoa.
=  Gilr phim Ctrl va dung cac phim mi tén.

= Dung cac thanh cuén & ria clra sO.

Vé tron cac géc canh

Trong phan nay, ban sé& vé tron 4 canh cua chi tiét may. Vi cac géc lwon cung cé ban kinh 10mm, ta c6
thé tao chung trong cung mét Iénh.

RN
1. Click Hidden In Gray (nét khuét mau xam), dé dé dang chon '
céac canh khuat. / S TN
2. Click chon canh thir nhat. D& y cac mat, canh va dinh “phat sang” ALK ™ "’?
ra sao khi ta lia con tré qua chung, dong thoi dé y toi sw thay doi [/ TNk '\.\ [
cua con tré khi di qua cac doi twong nay. |}\L A\ ‘I |I
Nk )] |
[y [ X7 ||
Iledge [J face & o vertex ||
\..\_\. |
Chon 4 Canh
canhnay  B& mat
DBinh

3. Quay chi tiét may sao cho dé chon cac canh khac.

4. Gilr phim Ctrl va click cac canh con lai.
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5. Click Fillet trén thanh cbng cu Feature, hép thoai Fillet

Feature xuét hién. D& y réng trong hop Edge fillet items da c6 tén
4 canh vira chon. S IN
D3t gia tri ban kinh Radius = 10mm. ST )
, P P R . \ L \ P
Click OK. Trong cay thiét ke xuat hién Fillet1. ' _
s . f’
//
Fillet Feature | 7| x| I
Fillet |Advancad Face Filell oK |
Badius: Items to fillet
10.00mm = Edoe fiket iems: Sl |
Edge <1> - Hel
Edge <2> P
Edge <3»
. Fia eds :I
Fillet type:
Constant Radius 'I
Dvverflow type:
D efault "
¥ Propagate to tangent faces

Thém cac géc lwon

Bay gi®» hay thém cac goc lwon cho cac canh khac. Ban c6 thé chon cac mat va canh trwéc hodc sau khi
mé& hop thoai Fillet Feature.

1. Click Hidden Lines Remove (&n cac nét khuét). -
— " 'x-‘-"‘—\‘—\
Click Fillet _ '__/:..’.d__\\-\\._\ o )
Click mat trwéc chi tiét may dé chon no. A ( ‘*.f Voo
3 2 s H L S H ,’r
Cac canh trong va ngoai clia mat deu phat sang. Bé y rang AN __,__)'r__,-} EE
danh sach hién thj trong hop Edge fillet items chi c6 mét mat R
dwoc chon. T
- ‘—_ __/7‘1"
4. Dat Radius la 5mm va click OK.

Cac goc lvgn trong va ngoai thugc cung mot [énh.
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Lai click Fillet .

Click mat trwé'c phan nhé cao.

Lam réng chi tiet may
Tiép theo, ban s& lam chi tiét may c6 dang vé mong. Lénh lam réng sé lay di phan vat liéu clia mat bi
chon va trong long, chi dé lai chiéu day vé cho chi tiét may.

1.

Click Back trén thanh cong cu
View. Lwng cla chi tiet may hwéng ra
phia ban.

Click Shell trén thanh céng cu
Feature, hop thoai Shell Feature xuat
hién.

Click chon mat Iwng.

P&t chiéu day Thickess la 2mm va
click OK.

Lénh Shell d4 lay di mat dwoc chon.

5. Dé nhin rd két qua, cé thé quay chi tiét

may theo cac goc khac nhau.

bat Radius la 2mm va click OK. Lvu y rang th& tw cac lénh
trong cay thiét ké dung nhu thir ty khi ta tao ra chuang.

Shell Feature

Shell |
Thickress:

Multi thickness faces:

Yy

&ll Others

[ Shell outward
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Thay dbi kich thwéc
Phan nay trinh bay mét cach thay dbi kich thuwéc chiéu cao béng e Toront

cac diém diéu khién. Ban cling co thé si dung hop thoai Modify o Lk
nhw d& hoc trong phan trwde. £ &j F'Ilg “:g
B L e ~. Plane
1. Click dup vao Base-Extrude trong cay thiét ké. Trong do6 % Plane?
hién thj cac Feature cta chi tiét may phu hgp véi nhirng N Plane3
gi ban d& lam dé tao ra né. P ane
L, .}, Origin
2. Click-dup Base-Extrude trén cay thiét ké. = ) BaseExtrude
Dé y Base-Extrude trai ra cho thay sketch cta bién dang Ly Sketek
da tao ra no. w45} BossExtrudel
@ | Cut-Extrudet
3. Click Move/size feature trén thanh céng cu Feature. \2] Fillet]
Diém diéu khién xuét hién, cho phép ban quay, di chuyén -] Fillet2
va thay doi mét so yéu to kich thuwéc. i) Fillet3
-4 Shelt
[T Annatations
4. Click diém diéu khién Resize dé tang chiéu cao tir 30 1&n (depth)
50mm.

Quan sat con tré phan anh kich thwéc ban dang thay ddi.
Khi ban tha ra, chi tiét may dwoc dwng lai theo kich thuwéc

. Rotate
maol.

Click Move/size feature 1an nira dé tat diém diéu khién.

Dé dau cac kich thwac, click vao mét noi ngoai chi tiét
may trong vung do hoa.

7. Click Save dé lwu tap tin.
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Hiéen thi hinh cat
Ban co thé hién thi hinh cat 3D cho m6 hinh vao bét ci Itc nao. Ban dung cac mét ca chi tiét may hozc
mat phang toa dé dé xac dinh vi tri mat cat. Trong vi du nay, ban dung mat phang toa dé Plane3 dé cat
mo hinh.

Click Isometric @ roi Shade .

Click Plane3 trén cay thiét ké.

Click Section View trén thanh cbéng cu View, hop thoai
Section View xuat hién.

bat Section Position 60mm.

Day la khoadng cach gitra mat cat va mat Plane3.

Click Preview.

Vi tuy chon nay, cbng nhin sé cap nhat mébi khi ban thay dbi cac
thdng so trong hop thoai. Lwu y chiéu mdi tén chi hwéng.

Click Flip the side to View dé chuyén huéng cat.
Click OK.

Cbng nhin mat cat cda chi tiét may hién thj, chi cho thdy phan con
lai sau khi cat, chir khdng phai toan bd chi tiet may. Khi ban thay
ddi kiéu, hwéng nhin hodc zoom, céng nhin mét cat van dwoc duy
tri.

Dé mé hinh trd lai nguyén ven, click lai vao Section View.

Hién thj nhiéu céng nhin

Ban c6 thé hién thi dén 4 cdng nhin khac nhau Top

trong mot cra sé duy nhat. Cach nay thwong
dung khi ban mudén chon mét featture trén cac
phia khac nhau cuta chi tiét may hodc khi muén 220083 -
qguan sat hiéu qua ctia mét thao tac tir cac goc do.
Khi ban chon mét dbi twong trén mot céng nhin,
né cling dwoc chon trén cac cdng khac.

1.

alel
DFE &l - i T MRIACH RBDDE| (R AeE (N EY

Isometric

Kéo 1 hodc ca hai hop split & goc cira sb
dé tao cac cong.

Kéo chinh cac thanh split dé c6 cac cong
theo y muon. Con tr6 thay doi khi & trén
moi thanh split.

2e1e PO afSLORa0 )@
1 -~

Click tirng cbng ri thay déi cach hién thi
cho no: kiéu, zoom hoac hwéng.

cREOE S

Lap lai cac buwdc cho tirng cdng.

Dé tr& lai cong nhin don, kéo cac hop split
vé gbc ctra sb.

Ban ciing c6 thé hiéu chinh d6 rong cla cay thiét ké theo cach nay. D&t con tré vao thanh split

dirng va kéo, néu can.
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CHUONG 3

TAO MOT TO HOP

Trong chwong nay, ban sé& hoan thanh viéc 1ap rap mét td hop don gidn, gébm cac budc:

O Xay dwng mét chi tiét may khac.

0 Duwa céc chi tiét may vao méi trwdng 1ap rap (mét chi tiét may maéi va mét chi tiét may
da tao & chuwong 2).

O Xé&c dinh cac twong quan dé rap cac chi tiét may véi nhau.

Tao khoi co s&

1
2
3

N o a bk

Ban c6 thé st dung phuong phap da hoc trong chuong 2 dé tao khoi
co s cho chi tiet may mai.
. Click New d& m& mot tai liéu Part mai.
. Click Sketch va v& mét hinh chir nhat bat dau tir gbc toa do.
. Click Dimension dé Iy kich thwéc hinh chir nhat 1a 120mm x
120mm.

Click Extruded Boss/Base va day cao I&én 90mm.
Click Fillet va vé mép 4 canh doc v&i ban kinh 10mm.
Click Shell, chon mat trwéc va dat Thickness = 4mm.

Lwu chi tiét may 1a Tutor2.
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St dung bo loc
B loc Selection Filter cho phép ban lwa chon cac déi twong dé dang hon. D& thanh céng cu Select
Filter xu4t hién hay khong, click Toggle Selection Toolbar trén thanh céng cu chuén hoac nhan F5.

Ba nut dau cuia thanh céng cu Select Filter c6 y nghia nhw sau:

T4t va bat bo loc Select Filter
Xoa hét cac Iwa chon bo loc
Chon hét cac tinh nang loc

Céc nut tiép theo 1a cac bd loc. Hay dung bd loc phu hop véi dbi twong ban mudn chon trong ving dd
hoa.

Lwu y: hinh con tré khi bo loc dwoc kich hoat e

// ,/
Tao mép g& cho chi tiet may /%\
Trong phan nay, ban sé dung Iénh Convert Entities (chuyen ddi cac T
thuwc thé) va cong cu Ofset Entities dé tao bién dang hinh hoc', sau do / + \\‘\
tao mot g& & mép, khép véi chi tiét may da tao trong chuong 2. i
Chu y: st dung bd loc dé dé chon cac bé mét trong bai nay.
1. Zoom to fit
2. Zoom moét goc cla chi tiét may dé& chon mét trwéc cha thanh Y4
méng. Click Sketch dé vé, cac canh cGa mat dwoc chon phat /-'/,--'
sang. S
3. Click Convert Entities trén thanh cong cu Sketch. | .
Cac canh ngoai cla mat da chon dwoc copy lén [én mat phang |
vé thanh cac doan thang va cung tron. AN

4. Click mat trwde 1an niva.

5. Click Offset Entities trén thanh coéng cu Sketch, hdp thoai
Offset Entities xuat hién.

6. Dat gia tri Offset = 2mm. Hinh xem trwdc cho thdy dwong offset
nam ra phia ngoai.
Click Revert dé dbi hwdng offset vao trong.
Click Apply va Close. Mot bién dang méi da dugc tao ra, cach

bién dang goc 2mm. Tuong quan nay van git® nguyén cho du
bién dang gbc co thay dbi.

9. Click Extruded Cut Feature yos
10. Trong hop thoai Extruded Cut Feature, dét Depth = 30mm, OK. S T
Phan vat liéu nam gilra hai bién dang sé bi cat di, dé lai mét mép /,
maéng. e
ﬁ/ TR

! Phan 16n cac feature déu xudt phat tir cac profile dudc vé trong sketch, SW khdng cho phép ta tao cac feature truc
tiép tir cic canh cla mé hinh. Convert Entities va Ofset Entities |3 cic 1énh cho phép chuyén cac canh trén md
hinh thanh cac duGng nét vé trong sketch - DCL.
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DP6i mau chi tiét may
Ban c6 thé ddi mau cho chi tiét may hodc cac dac diém cla no.

1.

P @D

Click biéu twong Tutor2 trén cay thiét ké.
Click Edit Color . Hop thoai Edit Color xuat hién.
Click mau ban thich rdi click OK. Trong ché d6 Shade, chi tiét may c6 mau méi chon.

Lwu tap tin.

Tao t6 hop

1
2
3.
4

N o

©

Click Open trén thanh céng cu chuan d& mé tap tin Tutor1.sldprt.
Click New trén thanh céng cu chuén, chon Assembly rdi click OK.
Click Window, Tile Horizontal dé hién thj ca 3 ctra sb.

Kéo biéu twong Tutor1 tlr ngon cay thiét ké cla tap tin Tutor1 tha vao cay thiét ké cla clra s6

l&p rap (Assembly1). Lwu y khi ban di chuyén con trd trong cay thiét ke no6 c6 hinh <. Khi dwa
chi tiét may vao méi trwdng lap theo cach nay, né sé tu dinh vi theo gbc toa dd clia moi trudng

lap:
e Gobc toa do cla chi tiét may trung gbc té hop.
e Cac mat toa do cua chi tiét may va td hop tring nhau.
Kéo biéu twong Tutor2 tir Tutor2.sldprt tha vao ving dé hoa trong ctra sb té hop bén canh chi
tiét may Tutor1. Lwu y khi ban di chuyén con tré trong viing dé hoa, né cé hinh %
Lwu tap tin t6 hop 1a Tutor, click Yes.

Click Maximize goc trén phai ctra sb t6 hop dé phong to toan man hinh.

Click Zoom to Fit .

Néu khéng mudn thay cac kich thudc, click phai vao biéu tuong Annotation trén cay thiét ké va
huy kiém Show Feture Dimension.
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Di chuyén cac thanh phan lap rap

Khi ban dwa chi tiét may vao mai trwong lap, né dwoc coi nhw Ia thanh phan cda té hop (sau day, hay
hieu thanh phan la chi tiet may nam trong to hop). Ban c6 thé quay, di chuyén cac thanh phan riéng ré
hoac dong th&i bang cach str dung cac cong cu trong thanh cong cu Assembly.
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Thanh phan dau tién ban dwa vao té hop da dwoc cb dinh vi tri theo méc dinh. MGt thanh phan da duwoc
dinh vi sé khong di chuyén hoac quay dwgc cho téi khi ban huy diéu kién dinh vi cho né.

2y

0 Dé “tha ndi” mét thanh phan da dinh vi, click phai vao n6 trén cay thiét ké hoac trong ving d6 hoa
roi chon Float trong trinh don tat.

o Dé di chuyén hodc quay mét thanh phan, cé thé dung cac cong cu dwdi day trén thanh coéng cu
Assembly.

Click Move Component, click t&n cta thanh phan trong cay thiét ké hoac click mét mat

| @ ctia thanh phan réi di chuyén né.

Click Rotate Component Around Centerpoint, click t&n thanh phan trong cay thiét ké
hoac click mot mat cta thanh phan roi quay no.

Ca hai céng cu nay chi dwoc kich hoat khi co cac thanh phan tréi n6i c6 kha nang di
chuyén.

Gitr phim Ctrl, click mot thanh phan va mét truc hoac canh thang hay duong thang réi
click Rotate Component Around Axis, va quay chi tiét may.

Néu chwa nhin thay truc, click View, Axes (theo toa d6 ngudi dung tao ra) hodc View,

T A ( h)‘ N t ) Arzembly Mating HE
emporary Axes (phan mem tao ra).
' Bm
Ciaating Mew Mats...
Itefs Selected: ™ Deler Mate

0 D& thoat cac lénh nay:

e Click lai vao cbng cu.

=" Eoincadent € Conperin s ) Pependiculsr
e Click cong cu khac. CPalel € Disangs [T
e Click Select tir trinh don tat. I =
X - Aligament Candition
e Nhan Esc. ix&wmn] .
0 Dé thay dbi hwéng nhin td hop, dung cac cong cu trén | & Conga Prsion |

thanh cbng cu Standar View.

Lap rap cac thanh phan
Trong muc nay, ban sé& xac dinh cac twong quan dé lap rap cac thanh phan trong t& hop, can chinh
chung véi nhau.

1. Click Isometric trén thanh céng cu Views Standar.

Chon cac
canh nay

2. Click Mate trén thanh cdng cu Assembly.
Hop thoai Assembly Mating xuét hién.

3. Click canh trén cta Tutor1 rdi canh trén mep
bén ngoai clia Tutor2.

Hai canh nay xuét hién trong danh sach Items
Selected.

4. Chon Coincident (trung khit) duwéi Mate Types
va Closest du¢i Alignment Condition.

5. Click Preview dé xem truwéc két qua.
Céc canh dwoc chon da déng thang hang.
6. Click Apply.

Vi tri Tutor2 van chwa hoan toan xac dinh, né van con
mot sb bac tw do chuyén dong, vi vay, ta van thay dau
(-) trén cay ;[hiét ké. Tutor2 van con cb goc quay va Huna di
huwéng chuyén dong tw do chwa khong che. chuyé% Géc quay
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7. Click Move Component roi click Tutor2.
Lwu y con tré ¢ hinh @
Di chuyén Tutor2 dén dbi dién v&i Tutord.

Chon Tutor2, gitr phim Ctrl, chon tiép canh da déng va click Rotate Component Around Axis

. Lwu y hinh con tré $

10. Kéo con trd dé quay chi tiét may quanh canh déng

Thém cac khéng ché Chon cac
1. Gii phim Ctrl va chon hai mé&t bén mét nay
phai cla hai chi tiét.

Click Mate .

Trong hdp thoai Assembly Mating, lai
chon Coincident va Closest.

Click Preview dé xem trudec.
Click Apply.

Lap lai cac budc trén, chon cac
mat trén cla cac thanh phan.

7. Luwutap tin.
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CHUONG 4

BAN VE KY THUAT CO SO

Trong chwong nay, ban sé tao ra cac ban vé tir cac chi tiét may va té hop cla cac chwong truéec.
Chuwong nay bao gom:

0O 0O 0O O

M& va stra ddi mot ban vé mau.

Chén cac hinh chiéu tiéu chudn ctia mét chi tiét may.
Thém cac ghi chu.

Thém cac trang vé khac.

Chén hinh chiéu theo tén.

Chén, di chuyén, stra dbi va lwu danh muc chi tiét may.

50

120 75
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M& mot ban vé mau Templae To Use KIS
, ,{. bY 2 . ~ S - x ; . ot ok e
Trwdc hét, ban can chuan bj san ban vé mau cho cac chi mindud Temoiels
|A -Landscape | ¥ | Tancal
b |

€ Custom Template

tiét may da tao.

Click New trén thanh céng cu chuén.

2. Chon Drawing va OK. Hop thoai Template to Use il
xuét hién. e rr——

3. bén duwéi Standar Template, chon A-Landscape.

4. Click OK.

Ctra s6 ban vé& xuét hién v&i nhitng dong théng
bao (gitra trang gidy) rdng ban phai tw tao mau ban
vé (template) cho riéng minh hodc sira template
nay.Thanh coéng cu vé cling xuét hién.

AR S T TS s

fhisis a sample template which is fmished as on example only

5. Click phai trong ban vé, chon Edit Template tw I T Lo e Wi he matgas ooty et
N z and fo be consatent with your company prachces,
trinh don tat. e it

6. Chon dong thong bao va nhan phim Delete dé xoa.
Click Yes dé xac nhan Iénh xoa.

7. Zoom phan khung tén, click dup vao dong <INSERT
YOUR COMPANY NAME HERE>, hop thoai
Properties xuat hién.

G0 tén cong ty clia ban vao hop Note Text.

C[ick Font. DPéi font chir trong hop Choose Font
néu can va click OK.

10. Click OK dé dong hop thoai Properties.

Popertiea _________________E

11. D& lwvu mau nay nhw 1& mau chuan khd gidy ngang e |

A-Landscape, click File, Save Template va OK. S -

Click Yes dé xac nhan rang ban muén ghi dé lén

template sﬁr] cé. Lan sau, khi chon template nay, o e =1

ban khéng can phai lam cac cong viéc stra déi nhw e —

trén niva. AT £
Ghi cha: Néu ban mubn lwu template v&i tén moi B
(khéng ghi dé Ién template chudn sin cd), click File, ol || T
Save Template, Custom Template. Click Browse va Sk [T I | T lsedumentston
chi dwéng dan dén thw muc ban muédn lwu template. G == =

tén, click Save va OK.

Dat cac tuy chon Detailing

Tiép tuc, dat cac tgy chon 1am mac dinh cho font, kiéu ghi,’mﬁi tén v.v... cla kich thwéec. Trgng bai nay,
ta st dung cac thiét lap nhw dwéi day. Sau nay, ban cé thé dat lai cho phu hop véi tiéu chuan clia cong
ty ban.

1. Click Tools, Options.

2. Click nhan Detailing.

3. Trong muc Dimensioning Standard, trong hép Trailing Zeroes, chon Show.
4. Trong muc Dimensions, click Dim Font.

Hop thoai Choose Font xuét hién.

o

Click Point va chon hoac gé 16.
Click OK.
Click nut Arrow, xem xét kiéu va c& mac dinh.

Lwu y cac kiéu khac nhau gan cho canh, mét va khéng gan cho chi muc.
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8. Click OK dé déng hop thoai.

Dé co thém thong tin vé nhirng tuy chon nay, xem chwong 9 “Ban v&” va chuwong 10 “Detailing” trong
sach huwéng dan str dung SolidWorks.

Tao ban vé cho mét chi tiét may
1. Néu tap tin Tutor1.sldprt chva m&, hay Drawing View2 Drawing View3
m& nd ra réi quay tré lai clra s6 Drawing. I

Sheet.

3. Click Standar 3View trén thanh céng
cu drawing.

Lwu y hinh con trd Q@ va dong chr &
thanh status: “chon mé hinh dé hién thj
trong ban vé”.

4. M®& clra sd Tutor1.

2. Click phai trong ban vé va chon Edit

Click vao ving dé hoa clia ctra sb chi tiét
may.

I

Ctra sb ban V& 1ap tirc hién ra voi 3 hinh Drawing View1
chiéu cua chi tiét may vira dwgc chon.

Dé di chuyén cac hinh chiéu, click vao
trong dwdng bao hinh chiéu roi kéo mép
dwong bao (luc nay c6 mau xanh 1a cay) di

chuyén, chd y bidu twong con trd "%

Cac hinh chiéu 2 va 3 duoc dong thang
v&i hinh chiéu 1 nén chi cé thé di chuyén
theo hwéng dugec dong.

=

o Dé di chuyén hinh chiéu 2 theo phuong
thang dirng, kéo 1én va xudng.

=

o Dé di chuyén hinh chiéu 3 theo phuong
nam ngang, kéo sang hai bén.

6. Hay di chuyén cac hinh chiéu sao cho
chung nam can doi trong trang giay.

B6 sung kich thwéc vao ban vé

Ban vé chra cac hinh chiéu 2D clia mé hinh. Ban c6 thé cho hién thi cac kich thwéc da xac dinh trong
md hinh trén tat ca cac hinh chiéu ctia ban vé.

1. Khoéng chon gi c3, click Insert, Model Items. Hop thoai Insert Model Items xuat hién. Ban c6 thé
chon céach ghi kich thwéce, ghi cha, thude tinh hinh hoc nhap tir mé hinh.

2. Chéac chan rang Dimensions va Import Items Into All View da duwoc chon, click OK. Cac kich
thwéc dwoc nhép vao cac hinh chiéu, noi ching c6 thé dwgc nhin rd nhat. Méi kich thuédc chi
dwoc nhap mét lan.

3. Kéo cac kich thwéc vé vi tri hop .
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4. Click Save dé lwu ban vé 1a Tutor1. Phadn mé rong méc dinh 1a .slddrw.

Cac meo dat kich thwéc trong ban vé
0 Dé loai bd nhirng kich thuwéc khdng can thiét: chon ching va nhén Delete.

0 Dé dau cac kich thuac: click View, Hide/Show Dimensions ri click vao nhirng kich thuéc can
dau. Ban cling c6 thé cho thay lai nhirng kich thuwéc da dau bang cach chon lai né.

0 Dé di chuyén mét kich thwdc sang hinh chiéu khac: click vao kich thuwoc d6, gitr phim Shift va
kéo n6 dén vj tri thich hop trong hinh chiéu khac (khéng kéo cac diém diéu khién mau xanh la
cay).

o Dé copy kich thwdc sang hinh chiéu khac: click vao kich thuwoc, gitr phim Ctrl va kéo nd dén vi tri
thich hop trong hinh chiéu khac (khong kéo diém diéu khién).

0 Dé gia tri kich thwéc nam gitva dwdng kich thwéc: chon kich thwdc va click-phai, chon Center
text.

a Vaikich thwde dwong tron, ban cé nhirng tuy chon sau:

= Pé thay kich thwéc ban kinh bang dwdng kinh: click-phai kich thwéc va chon Display As
Diameter.

= Pé hién thi kich thwéc dwong kinh nhu kich thwéc thang: click-phai kich thwéc va chon
Display As Linear.

= Néu kich thudc thang khong nam & goc d6 ban mudn: chon kich thudc va kéo diém diéu
khién mau xanh 1a cay phia trén chir sb kich thwéc. Méi buéc chuyén goc la 15°.

Display As Radius (default) Display As Diameter Display As Linear
G50
R25 D50

e

)
2
A,

Handle —% &)
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0 Dé thay dbi kiéu dang mdi tén, chl sb...: click-phai kich thudc va chon Properties. Thay doi
nhirng thr co thé va click OK.

Q0 Dé thém nhiing kich thwéc tham khao: click Dimensions va chon yéu td can lay kich thuwdc.
Theo mac dinh, gia tri kich thuwé'c tham khao dwoc dé trong ngodc don.

0 Dé thém cac dong ghi chd: Chon cong cu Text tlr thanh cong cu Annotations.

Stra déi cac kich thwéc
Khi ban thay déi cac kich thwéc trong hinh chiéu, mé hinh sé tw

doéng cap nhat nhirng thay di nay. Y
1. Trong hinh chiéu 2, click-dup kich thwéc chiéu cao phan 16i. Q
2. Thay gia tri 25mm thanh 40mm va nhan Enter. ~ — 17 ¥V |
3. Trén thanh cong cu chuén, click Rebuild. Chi tiét may dwoc ‘?3 X i
dwng lai v&i kich thwéc moi, cd ban vé va mé hinh déu

dwoc cap nhat.
4. Click Window, chon Tutor1.sldprt.
Lwu y réng chiéu cao phan 16i da |a 40mm.

Tré lai ctra s6 ban vé dé lwu tap tin. Hé thong Ivu y ban
rang mo hinh tham chiéu trong ban vé dé bi sira doi va hoi
ban c6 mudn Iwu né khéng.

7. Click Yes dé lwu ca ban vé Ian mé hinh vira dwoc cap nhat.
Bay gio, hay dung lai t6 hop co chira chi tiét may da bi
stra doi.

8. Click Window. Néu Tutor.sldasm chwa mé&, ban hay mé&

né ra. Mot thong diép xuét hién hdi ban c6 mudn dwng lai tb
hop khong, click Yes.

9. Trd lai ctra sb ban vé.

Thém trang ban vé khac
Bay gi® ban tao thém ban 13p cho t& hop, gdm ba hinh chiéu co' ban va mét hinh chiéu truc do.
1. Click Insert, Sheet hoac click-phai vao nhan Sheet & day clra s va chon Add.

2. Trong hop thoai Sheet Setup, dugi hop Paper size, chon B-Landscape va click OK. Stra déi
template nhw da lam & phan trwéc.

3. Dé duwa td hop vao trong ban vé 1ap, dung mét trong cac cach sau:

Click Standar 3 View, click-phai vao viing dé hoa, chon Insert From File roi tim dén tap tin tutor.sldasm
trong hép thoai Insert Component va click Open.

Sap xép lai cac clra s6 roi kéo biéu tuong to hop Tutor tir ngon cay thiét ké cta clra s6 tb hop vao clra
s6 ban lap.

4. B0 tri lai cac hinh chiéu néu can.
Néu cac hinh chiéu qua nhd, ban cé thé chon c& gidy khac.
Click-phai vao vung trng trong ban I&p va chon Properties.
Chon Paper size hoac Template khac.
Click OK.

Chén hinh chiéu theo tén

Ban c6 thé thém cac hinh chiéu theo tén (Ia cac hinh chiéu theo cac hwong chiéu khac nhau va duoc dat
tén riéng) vao ban vé. Ban co thé dung:

e Hinh chiéu tiéu chuan (Bang, Bing, Truc do...)
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e Hinh chiéu c6 tén va hwéng do ban dinh nghia trén chi tiét may hoéc té hop.
e Hinh chiéu hién tai cGa chi tiét may hoéc t6 hop.

Trong muc nay, ban sé& thém hinh chiéu truc do ctia t& hop vao ban vé lap.
1. Click Name View .

Con trd %@ chi thi réng ban c6 thé chon mét md hinh dé hién thij trong ban vé.

2. Click phai vao vung trdng va chon Insert From File. Tim dén Tutor.sldasm trong hop thoai Insert
Component, click Open. Hép thoai Drawing View — Name View xuat hién. Lwu y rang n6 giong
hop thoai Oriental.

3. Chon Isometric tir danh sach roi click OK. Néu ban dang m& cira s6 t6 hop, hay tré lai clra s6
ban lap.
Con tré < chi thi rang ban c6 thé chon mét vi tri @& dat hinh chiéu theo tén trong ban vé.

4. Click noi ban mudn dat hinh chiéu. M6t thong bao hién 1&n héi ban cé mudn hinh chiéu ding kich
thwéc dong dang khoéng, click Yes.

5. Néu gbc toa dd hién thi, click View, Origins dé tat n6 di.

Cheén bang danh muc chi tiét may

Ban c6 thé chén bang ké chi tiét may (BOM) e Qi S
vao trong ban lap.

Lwu y: Ban phai cé chwong trinh Microsoft "
Excel 97 hodc mé&i hon, cai sdn trong may ||
tinh d& chén bang ké chi tiét may vao trong |-
ban lap. Ryg
B&i vi ban 13p c6 thé c6 nhiéu hinh chiéu cta | . @

cac chi tiét may khac nhau va cda td hop,

ban phai chon hinh chiéu ma ban mubn lap
bang ké chi tiét may.

=TI schoi¥iore
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Trong Sheet2 vép dwoc kich hoat,
chon mét hinh chiéu.

2. Click Insert, Bill of Materials.

le?éRc htilfé?lz:al Select BOM Template | . 7 SN —

2| Tlhlon2

3. Click Open d& m& tap tin

Bomtemp.xls. ' @ |:

Hép thoai ’BiII of Materials
Properties xuat hién.

4. Chéc chén rang hop kiém Use the _ . _ _ S
document’s note font when
creating the table (dung font chir
cla tai liéu khi tao bang) da duwoc
chon, click huy kiém Use table
anchor point (cé dinh vi tri bang) va
click OK.

Bang ké chi tiét may xuat hién véi danh muc cac chi tiét may cé trong té hop.

Di chuyén bang ké chi tiét may
Ban c6 thé di chuyén bang ké t&i vi tri ma&i phu hop véi tiéu chuan cong ty ctia ban.

1. Click bang ké. Con tré thay dbi sang hinh %@.
2. Kéo bang sang vi tri maoi.

Dé co thém thdng tin vé viéc treo bang ¢ dinh vao mét vi tri, xem chwong 10, “Detailing”, trong
sach hwéng dan str dung SolidWorks.

Soan thao bang ké chi tiét may
Tiép tuc phan ghi chi cho Tutor1.
1. Click-phai bang ké va chon View BOM Table.

Khi bang ké du’c_ch kich hoat, n6 dwoc vién bong khung va cac tiéu dé hang, cft. Cac thanh cong
cu Excel thay ché cho cac thanh cong cu SolidWorks.

Kéo gbc phai dwédi, dinh c& lai bang dé nhin dwoc toan bd cac hang.
Click 6 D2, gé ghi chu (vi du: nhd cao 40mm) roi Enter.

Click ra ngoai ban vé dé déng bang ké va tré lai ban vé.

P o —_— = R
* [ITEM NGO |G+ [FART NG | DESCRIFTION == sobvoks
T 1[rten d0mm B f— ]

0 =
2 ier =t E
T ] T o o L] -

o
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Lwu mdt bang ké chi tiét may
Ban c6 thé lwu moét bang ké chi tiét may nhw mét file Excel dé siv dung trong céc (rng dung khac.
1. Click bang ké.

2. Click File, Save As. Hop thoai Save Bill of Material Table xu4t hién. Lwu y rdng Save as Type
dwoc dat la Excel File (*.xIs) theo mac dinh.

3. GO Tutor1_Bom trong File name va click Save.

Phéln m& réng .g(ls dwoc thém véo~tén file va tap tin dwoc lwu vao thw muc hién hanh. Néu
muon, ban cé thé lwu trong duwdng dan khac.

Lwuy: File Excel nay khong lién két véi bang ké trong ban vé. Néu cac chi tiét may trong t6
hop thay doi, bang ké sé cap nhat con file Excel doc 1ap nay thi khéng.

In ban vé
1. Click File, Print. Hop thoai Print xuét hién.

2. Dat Print range 1a All va chéc chén rang hop kiém Scale to Fit dwoc chon.
3. Click OK dé dong hop thoai Print va in ban vé.
4,

Click Save rdi dong ban vé.

CHUONG 5
S’ DUNG BANG THIET KE

Trong chuong nay, ban sé si dung mot bang thiét ké dé tao ra nhing bién thé khac nhau cla chi tiét
may da dwoc thiét ke trong chuong 2. Bé dung dwoc bang thiet ké, ban phai cé Microsoft Excel 97 tr&
Ién trong hé thong clia minh.

Nhiém vu bao gém:

a Dat lai tén cho cac feature
va kich thuwérce.

Hién thj cac kich thwdc
Lien két gia tri cac kich / &
thwédc cia moé hinh

a Xac dinh cac twong quan
hinh hoc

Tao bang thiét ké g
Hidn thi cac bién thé caa ' e

chi tiét may

Dat lai tén cac feature

Thuc té s& rat co loi néu ban dat cac tén co y nghia cu thé cho cac feature clia chi tiét may, dac biét la
khi ban cé dy dinh sr dung bang thiét ké. N6 cc} thé tranh sw roi loan trong nhirng chi tiét may phirc tap
va gilp cho nguw¢i khac sir dung dwoc cac chi tiet may do sau nay.

1. M& tap tin Tutor1.

2. Thay déi danh tir chung Base-Extrude bang mét cai tén co y nghfa hon. Click cham 2 1an 1én
Base-Extrude (khdng click-dup). Khi Base-Extrude diém sang, gb tén ma&i la Box va nhan Enter.

3. Dat lai tén cho cac feature khac:
e Boss-Extrude1 = Knob
e Cut-Extrude1 = Hole in knob

e Fillet1 = Outsid corners
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4. Luwu tap tin l1a Tutor3.

Lwuy: Dé dat tén cho céac feature khi ban tao ra chung, click Tools, Options, GNen‘eraI, kiém
Name feature on creation trong muc Featurg Manager Design Tree. Méi l1an ban tao
feature méi, tén feature tw dong diém sang, sdn sang cho ban d&t tén maéi.

Hién thi cac kich thwéc
Ban c6 thé cho hién thi hodc d4u tat ca cac kich thwéc cla chi tiét may.

1. D& hién thi tat ca cac kich thwoc clia chi tiét may, click phai vao biéu twong Annotations trén cay
thiét ké va chon Show Feature Dimensions. Lwu y rang cac kich thwéc dwgc xac dinh béi cac
feature c6 mau xanh dam.

2. D& 4&n cac kich thuoc feature, click phai vao feature trong cay thiét k& va chon Hide All
Dimensions.

Lwuy: D& anrieng mot kich thuéc, click phai kich thuwéc dd, chon Hide trong Shortcut menu.

Bé phuc hi lai cac kich thuwdc an, click phai vao feature co kich thwéc an can hién thi
trong cay thiét ké va chon Show All Dimensions.

3. Dé hién thi ca tén va gia tri cta kich thwoc, click Tools, Options va chon nhan General. Trong
muc Model, chon hép kiem Show dimension names va click OK.

Lién két kich thwéc

C6 mt s6 cach dé chi dinh sw twong dong clia cac kich thuwdc trong mé hinh, gém cac tuwong quan, cac
phwong trinh va lién két kich thwée.

Twong quan hinh hoc: ban cé thé dwa vao mét twong quan bang nhau gitra cac dworng sketch
hoac gilra cac dwong sketch va canh clia mé hinh.

Phwong trinh: trong cac phwong trinh, kich thwéc vé phai diéu khién kich thudc vé trai, chi co
nhirng kich thwéc diéu khién mai cé thé thay doi.

Lién két gia tri: day 1a mot cach dé kiém soat nhirng gia tri khdng cling nam trong mét bién dang, vi
du nhu chiéu cao cta 2 feature. Ban khong thé dat cac twong quan hinh hoc cho nhirng gia tri nay.
Mat khac, trong cung bién dang, dbéi véi mot sé kiéu kich thudc, lién két cac gia tri tét hon 1a dung
phwong trinh. Ban c6 thé thay dbi gia tri ma khéng can phai nhé rang né cé 1a kich thudc diéu khién
hay khong. Ban lién két cac kich thuwdc bang viéc dat cho chiing ciing mét tén bién. Khi ban thay doi
mot kich thudc lién két, tat ca cac kich thwédc khac cé cung tén bién sé cung thay dbi phu hop. Ban
c6 thé huy lién két mot kich thwéc ma khong lam &nh huwdng dén cac kich thwéc ban van muén duy
tri lién két.

Dé minh hoa, ban dit chiéu cao hdp bang chiéu cao cé:

1. Click phai chiéu cao hép va chon Link Values. Trong hop thoai Shared Values, g cao trong hop
Name va click OK.

2. Click phai chiéu cao qé va chon Link Values. Click mi tén canh hop Name, chon cao trong danh
sach vé‘ click OK. (M&i khi ban dat thém mét tén bién mai, né sé dwoc bd sung vao danh sach).
Lwu y rang ca hai kich thwéc bay gié cé cung mét tén la cao.

3. Click Rebuild dé dung lai chi tiét may.
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Dat lai tén kich thuwéc

Ban c6 thé thay dbi tén riéng cho céac kich thuec. Dat lai
tén kich thwéc dac biét cé lgi khi ban ¢é dy dinh lap bang
thiét ké. Ban dung céac kich thwéc da dwoc dat tén dé
nhan biét cac yéu t6 du kién sé thay dbi va lam céc tiéu
dé trong bang thiét ké.

1. Déi tén dwong kinh Knob:

e Click phai kich thwéc dwong kinh ¢ (70mm)
va chon Properties.

e Trong hop thoai Properties, chon dong chw
trong hop Name va gd tén mai la knob_dia. bé
y hép Full name cling cap nhat ludn tén méi.

e Click OK.

Déi tén chiéu dai hop (120mm) thanh box_heigh.
Déi tén chiéu rong hop (120mm) thanh box_width.
Déi tén dwong kinh 16 (150) thanh hole_dia.

o > D

Péi tén ban kinh vé mép ngoai (10mm) thanh
fillet_radius.

6. Luwu tap tin.

Xac dinh cac twong quan

Trudc khi tiép tuc, ban phai xac dinh mét s6 twong quan hinh hoc dé dam bao chiéc hop van gilr nguyén
cac duwdng tam bat ké nhirng thay doi kich c&. Cac twong quan dwa vao lam thiét ké tréd nén hoan chinh

Ry 7
e

Dimension Properties

Dimension Properties I

WValue: | 70.00rmm ﬂ

Name:  [knob_dia

Fullname:  [knob_dia@Sketch2

f@?)qog

"4

va thudng la phwong phép hiéu qua nhat dé cé duoc thiét ké chinh xac.

1. Trong cay thiét k& ho&c trén mé hinh, click phai
feature Knob va chon Edit Sketch.

Click Hidden Lines Remove va Normal To.

Xoa kich thuwé¢c 60mm gilra dwong tron va canh
hop.

4. Click tdm dwdng tron, tam kéo né sang moét bén.

Click Centerline va vé mot dwong tdm chéo nhw
hinh bén.

6. Thém mét twong quan gitra duwdng chéo va dudng
tron:

e Click Add Relation.
e Click tam diém dwdng tron va duwdng chéo.

e Click Midpoint va Apply.
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10.
11.

e Click Close.

Bay gi0 hay xac dinh lai cac twong quan trong hinh vé nay:
Click Display/Delette Relations.
Click Next hoac Previous trong hop thoai Display /Delette Relations dé xem lai tit ca cac

twong quan trong hinh vé. Khi ban cho hién thi cac twong quan, cac ddi twong sang lén trong
vung do hoa. Click nhan Entities dé cé thém théng tin vé cac doi twgng dang hién sang.

Click Close dé déng hop thoai.

Chay: Néu mét phan t& trong bién dang dang duwoc chon khi ban click Display/Delete
Relations thi trong list chi co cac twong quan cua doi twong do. Ban co thé thay df)i
Criteria trong hép Display relation by dé xac dinh kieéu twong quan ma chang dang hién
thi.

Click Sketch dé déong 1énh vé.

Lwu tap tin.

Chén moét bang thiet ke m&i

Néu ban c6 Microsoft Excel 97 trong may tinh, ban c6 thé nhung mét bang thiét ké mai tryc tiép vao tap
tin part cia minh. Bang thiét ké cho phép ban dung mét so cau hinh khac nhau cua chi tiet may bang
cach str dung cac gia tri trong bang lam kich thwéc cho cac chi tiét may.

1.

Click Tools, Options, General, chdc chan rdng hop kiém Edit Design Tables in separate
Window khéng dwoc chon, click OK.

Click Isometric va chac chan rang ban co thé nhin thay hét moi kich thwoc chi tiét may trong
vung do hoa. Sau khi dinh ¢& va di chuyén chi tiét may vé phia dwéi man hinh, click Select dé
khdng con cbng cu nao con duwoc kich hoat.

Click Insert, h{ew Design Table. Mot bang Excel xuat hién trong clra sb part. Cac thanh céng cu
Excel thay cho cho cac thanh cong cu SolidWorks. Theo méac dinh, hang dau tién (6 A3) la tén
First Instand (cau hinh th(r nhat) va hang th& hai 6 tiéu dé B2 dwgc kich hoat.

Click dup vao kich thudc box_width (120) trong ving d6 hoa. Luwu ¥ biéu twong con trd khi ndm
trén gia tri kich thuwéc. Tén va gia tri kich thuwdc dwoc chén vao cét B. O tiéu de cot ke tiép, C2, tw
dodng kich hoat.

Chay: Dé tim thdy nhirng kich thuwéc khuat sau bang thiét k&, dwa con tré vao khung bang

Excel va kéo né sang vi tri khac. Bé dinh c& bang, kéo cac diém diéu khién & cac géc
hoac canh bang.

Dé cheén cac kich thuwdc con lai vao bang, click-dup vao tirng kich thuéc trong vang dé hoa.

Chuy: Néu thay $STATE@ sau tén mot feature trong mét 6 tiéu dé cla cot, ban da chon
nham mot bé mat thay vi kich thu"é’c trong vung do hoa. E)é dg“)i tén feature t‘hénh tén
kich thuérc, click 6 do trong bang réi click dup kich thwéc can doi trong viung do hoa.

D4t tén cac hang (6 A4:A6) 1a blk2 dén blk4. Day 1a nhirng t&n clia cac ciu hinh ma bang thiét ké
tao ra.

& B C D | E | F | G —:

I
A|r
H

o _width@Sketcht box_height@3ketch knob_dia@3ketch2 hole_dia@3ketch3 filet_radius@Ooutside_corners depth@knok swme

‘wm

First Instance 120 120 70 50 10 50
blk2
bik3

4
5
B

4

4] 4]» (M} Sheet1 / 141

bik4

7.

Gb cac gia tri kich thuwéc vao bang thiét ké:
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A | B c | D | E | F | G =
| 2 | box_width@Sketch1 box_height@Sketch! knob_disf@Sketch2 hole_diaf@Sketch3 fillet_radius@Outside_corners depth@knob wul
| 3 |First Instance 120 120 70 80
4 [hk2 120 a0 50 40
5 |bk3 30 150 &0 10
| 6 |bikg 120 120 30 10

A4 4 » [p1}\Sheet1 / 141
8. Dé dong bang thiét ké, click ra ngoai bang, trong viing dd hoa. Mét hop thoai thong bao xuét hién,

9.

liét k& cac cau hinh moi dwoc tao bdi bang thiét ké. Click OK dé dong hop thoai. Bang thiét ké da
dwoc nhung va lwu trong tap tin cla chi tiet may.

Lwu tap tin.

Quan sat cac cau hinh

Bay gi®, ta xem xét cac cau hinh dugc bang thiét ké sinh ra.

1.

Click nhan Configuration duoi day bang thiét ké. Danh & TUTORT Confiaurat Dafault
sach cac cAu hinh hién thi. [ onfiguration(s). (Defaul

Click-dup tén mot ciu hinh. Trong hop thoai Confirm : % blk3

Show Configuration, chon Don’t ask for confirmation :

again in this session va click OK. Nhw ban thay, v&i méi % blk4

cau hinh, chi tiét may dwoc dung lai phu hop véi cac kich || - ‘i% Default
thwée da dwoce lwa chon. % First Instance

Stra bang thiét ké
Dé thay dbi bang thiét ké:

1.
2.
3.

Trong

cach thye hién nhirng cong viéc sau:
e Tao mot revolved feature (ép xoay)
e V& va lay kich thwéc cac cung tron va hinh ellipse
e Tao mot sweep feature (ép dan)
e Str dung céac twong quan hinh hoc

e Soi mot 16 con

Click Edit, Design Table.

Stra doi cac thiét ké.

Dé dong bang thiét ké, click ra ngoai bang, trong viing d6 hoa. Cac cau tric cap nhat nhirng stva
doi.

E)é x04 bang thiét ké, click Edit, Delete Design Table. Viéc xoa mét bang thiét k& khéng xoéa céac
cau trac lién két vai né.

CHUONG 6
EP XOAY VA EP DAN

chwong nay, ban sé tao ra mét cai chan nén bang
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Vé bién dang

Ban c6 thé tao khdi co §&|cta chan nén bang cach xoay tron mét bién dang -0,

quanh mét dwdng tam.

1.
2.

3.

10.

11.

12

M& mot Part moi.
Click Sketch dé vé trén Plane1.

Click Line . ve mot doan thing ding qua didm gdc va vé hai doan &
thang ngang nhw hinh bén.

L4y cac kich thwdc nhw hinh bén. Bay gio vé va lay kich thwéc cac cung
va doan con lai dé hoan tat viéc tao bién dang.

Click 3 Pt Arc (cung tron qua 3 diém) va bat diém mut doan thang
ngang trén. Kéo moét cung xudng phia duéi véi day cung L=20mm rdi tha
diém nay ra. Kéo diém sang dé géc cung A=180° va ban kinh R=10mm.
Lwu y tdm cung tron bat vao duwdng déng ding. Tha diém ra.

220

Click Line ] va v& doan thing dirng xuéng duai bit dau tir diém duwai cung tron. Chua Iy kich
thudc voi.

Click 3 Pt Arc va vé mot cung voi cac kich thuwéc nhw sau: Day cung = 40mm, Goéc = 180°,
ban kinh = 20. V& sao cho cac mut cung tron nam trén doan thang.
Click Trim (tia) va dwa con tré vao doan thang gitka 2 mut cung tron. Doan thang do sang 1én
mau dd, click dé xoa né.
Click phai va chon Dimension ti» Shortcut menu. Ly kich thwéc doan théng phia trén = 40mm.
Click Add Relation (twong quan):

O Click cac doan thang trén va dwdi cung tron.

0O Chéc chan ring Equal duoc chon trong hop thoai Add Geometric Relation.

O Click Apply rdi click Close.
Click Tangent Arc (cung tiép tuyén) va dwa con tré vao diém mut doan thang dwéi. Kéo cung
sao cho gbc = 90° va ban kinh = 60mm. Nha chudt.

Vé mét cung tiép tuyén khac. Kéo cung sao cho diém mut gap diém mut cla doan thang nam
ngang dwéi day.
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13. L&y kich thudc bién dang nhw hinh bén. Khi ban Iy kich
thwdc xong, bién dang da hoan toan xac dinh (cac dwong
va cac diém déu den).

14. Click Centerline (dwdng tdm) va vé mot duwdng tadm
dirng di qua goc. Buwong tdm nay la truc xoay cla bién
dang.

220
-
‘\

Tao mé hinh tron xoay

1. Click Revolved Boss/Base trén thanh cong cu Featrure. Hop
thoai Revolve Feature xuat hién.

2. Gia tri mac dinh clia Type |la One-Direction, Angle la 360° va
Revolve as la Solid (quay 1 hwéng, 360° va tao khoi dac).

3. Click OK.
4. Luwu chitiét la Cstick.sldprt.

Vé dwérng dan cho Sweep

Sweep co thé 1a mét khéi co s&, phan 16i hoac 16m, dwoc tao bdi sw di chuyén mot mét cat di theo mot
duwdng dan.

Truoc hét, ban vé, mot du’c‘yng,dén. BPudng dan co thé 1a mot dwdng cong m& hoac khép kin nhuwng
khong cat nhau. Néu khong, khoi sweep sé tw giao nhau.
1. Click Plan1 roi click Sketch dé vé hinh méi.

2. Click Front trén thanh cong cu Standar Views va Hidden Lines { : J
Remove trén thanh céng cu View.

3. Click View (trén thanh trinh don), Temporary Axes. D& y sw xuét hién 1 0.00
cla dwdng tdm khai tron xoay. o : ~

4. Click-phai va chon Line, dua con tr6 vao duwong tdm. Con trd ¢6 hinh El? L J
cho biét né da bat dung duwdng tam. T

V& mft doan ngang nhw hinh bén va Iéy kich thwéec = 60mm.

Chon Tangent Arc tir Shortcut menu va vé mét cung, lay ban kinh = 150mm.
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7.

Ghi chu: Néu kich thudc ban kinh nam ngoai man hinh, click phai vao kich thwéc ban kinh,
chon Properties, kiem Foresshotened radius roi OK.

Chon 2 mut cung tiép tuyén, 14y kich thwéc cao = 65mm.
Ghi chu: Khi di chuyén con tré, kich thudc chuyén R
hwdng theo. Khi thay hudng kich thuwdc dung theo y | ’dg; 1
muon, click-phai dé khoa hwéng kich thwéc, click trai ! @

vao ché dat kich thuwoc. L

8.

10.

1.

12

13.

14.
15.

16.

£5.00

Chon Tangent Arc tv Shortcut menu, vé mét cung
khac nhw hinh bén. Lay ban kinh = 20mm. | 0

Click Add Relation, hop thoai Add Geometric i
Relation xuat hién.

Click diém mat cung tiép tuyén viva vé.
Chéc chan rang Horizontal da dwoc lwa chon
trong hép thoai Add Geometric Relation.

O Click Apply réi Close. Céac kich thwdc va
twong quan ngan khéng cho dwong dan bj
bién dang khi di chuyén.

Click Display/Delete Relation . Hop thoai
Display/Delete Relation xuét hién, liét ké tat ca
cac twong quan trong hinh vé hién hanh, bao gbm | |
ca nhirng twong quan tw déng nap vao khi ban vé S
va nhirng cai do ban bd sung.

Trong hop Display Relation by, chéc chan réng
Criteria dwoc chon va All dwgc chon trong hép
Criteria.

Ding cac nut Next E hoac Previous xem
tieng moi twong quan.

Khi Typ~e la ,Coincident, click nhan Entities roi
click moi bieu twgng dwdi Entity. Coincident / |
relation d3d dwoc dwa vao tw doéng gilba dwodng /

dan va khéi tron. "
Click Close. ( :

Bay gio 14y kich thuwdc khoang cach gitra duong = 60
dan va de.

Lay kich thudc gilra doan thang nam ngang clia dwong dan va canh day khéi tron xoay =
10mm. Buwdng dan hoan toan dwgc xac dinh.

17. Dobng Iénh vé.

Vé mat cat

1.

4.
5.

Chon Plane3 tir cay thiét ké roi click Sketch bat dau hinh vé méi. 35
Click Normal To trén thanh céng cu Standar Views. B Y
C i
= !
Click Ellipse hoac Tools, Sketch Entity, Ellipse va vé mét hinh o

ellipse vao chd bét ky.

Ghichi: D& vé hinh ellipse, kéo ngang tir tdm diém dé lay chiéu
) ngang, tha chuét réi kéo doc dé lay chiéu cao cua ellipse.
Lay kich thwéece ellipse nhw hinh bén.

Click Add Relation.
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6. Chon cac diém hai bén réi dat twong quan Horizontal (ngang hang). Twong quan nay dam bao
hinh ellipse khdng bi nghiéng.

Click Isometric.

Click tam diém ellipse va diém mut doan thang cta dwong dan. Click Coincident, Apply va
Close. Tuwong quan Coincident (trung nhau) nay dam bao tam ellipse nam trén mat phang
duwdng dan.

9. Click View, Temporary Axes dé d4u dworng tam.
10. Doéng Iénh vé lai.
11. Néu khong mubn cac kich thudc hién thi, click

phai biéu twong Annotations T ] tren cay thiét
ké va huy chon Show Feature Dimensions.

Tao khéi Sweep

1. Click Sweep trén thanh céong cu Feature. H6p thoai Sweep

Ban d& hoan thanh hai hinh vé dé tao khéi Sweep. i ‘
xuét hién. ‘ -

2. Click hop Sweep section ri click Sketch3 trén cay thiét ké e {
(hoac click hinh ellipse trong vung do hoa). / %%

3. Click hop Sweep path rdi click Sketch2 trén cay thiét ké
(hodc click dwong dan trong vung do hoa). i / AR

4. Chac chan rang Orientation/Twist control dit & Follow
path.

Click OK dé tao Sweep. Chiéc chan nén da hoan thanh.

Lwu tap tin.
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Khoan 16
1.  Click mét dinh ctia chan nén rbi click Sketch.

2. Click Normal To.
3. Click Circle va dwa con tré vao gbc. V& va lay kich thwéc dworng tron nhw hinh bén.
4. Click Extruded Cut.

Dat Type la Blind.
Dat Depth = 25mm.

Chon Draft While Extruding va Angle =15°.
Click OK.

D& xem 16 con, click Hidden In Gray va diing cac phim mdii t&n dé& xoay mé hinh.

Thém cac géc lwon
1. Click Front va click Hidden Lines Remove

2. Click Fillet .

~

“rong hop thoai Fillet Feature, dat Radius =
Chon4 ;m.

canh e a .
nay lick 4 canh c6 mi tén chi .

Dé y tén cha 4 canh trong danh sach hép ( _

Edgefillet Items. Néu,ban click nham canh nao, " ‘

chi can click lai n6 dé huy chon hoac chon né

trong danh sach hop Edgefillet Items va nhan

phim Delete.
5. Click OK. Cac géc lvgn dwgc dwa vao cac canh I

da chon. ‘

6. Click View Orientation va click-dup

Trimetric trong hop thoai Orientation. P bt '

Click Shaded.

Lwu tap tin.
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CHUONG 7
TAO MOT KHOI LOFT

Trong chuwong nay, ban sé tao mét cai duc bang phwong phap loft (€p dan). Phuong phap nay cé thé tao
ra mot khdi co' s&, phan 16i, 16 khoét béng cach két néi nhiéu mét cat ho&c bién dang.

Céc budc tao chi tiét nay bao gom:
O Tao cac mat phang vé
Q V&, copy va paste cac bién dang

0O Tao ra khéi dac bang cach lién két cac bién dang (Iénh loft)

Thiét lap cac méat phang dé vé

Dé tao mot khéi loft, ban bat diu bang cach vé cac bién dang 1én cac mét phang hodc bé mat phang cla
chi tiét. Ban c6 thé dung cac mét s8n c6 hodc phai tao cac mat méi. Trong vi du nay, ban dung mét mat
c6 san va tao thém vai méat phdng maéi.
1. M& mét part moi. -
Theo mac dinh, cac mat gbc khoéng hién thi. Nhwng ban fiafred. T
van c6 thé cho hién thj chung. P T T
2. Click View, chac chan rang Planes da duwoc chon roi — T
click phai vao Plane1 trong cay thiét ké. Chon Show tir ke
Shortcut menu. (P& d& dang nhin thdy cac mét phang
khi ban tao thém, click View Orientation va click-dup L
Trimetric). — T

3. V&i mat Plane1 van dang dwoc chon, click Plane e
trén thanh cdong cu Reference Geometry hoac click o L — T
Insert, Reference Geometry, Plane. —~ o ’

Chon Offset va click Next. .

Dat cw li 25mm va click Finish. Mot mat phéng, Plane4,
da dwoc tao ra phia trwdc Plane1. Cac mét phang dung @ e

dé loft khéng bat budc phai song song, nhwng trong vi e ”/
du nay thi chudng la song song. e e

6. V&i Plane4 dang duwoc chon, lai click Plane va thém ~— .
moét mat nira cach né 25mm (dé 1a Plane5). - i S
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7. Mot céqh khac dé tao mat phéng song song la copy mét mat co san. Chon Plane5 trong vung do
hoa, nhan va giﬁ" phim Ctrl, kéo t&i vi tri phl’g trwdc Plane5. Kéo canh hodc nhan cia mat, khong
kéo cac diém diéu khién. (Kéo cac diém diéu khién chi thay dbi c& hién thi ciia mat.) Mot mat

phéng offset khac, Plane6, da duoc tao.

8. Dé dat cw li mat phdng méi, click- dup Plane6, sira gia tri kich thwédc 1a 40mm va click Rebuild.

Vé cac bién dang

Ban tao tay cdm chiéc duc bang cach loft gitva cac bién dang don gian.
1. Click Plane1 trong cay thiét ké hodc trong vung do hoa va click
Sketch. Chuyén sang hwéng nhin Front.

2. V& mot hinh vuéng va l4y kich thuwéc 60x60 nhw hinh bén.
Ghi chi: Dé can sb gia tri nam gilra dwong kich thude, click-phai kich
th‘u’é’c roi chon Center text. Kh[ ban di chuyén kich thuwdc, dong so ludn
nam gilra cac mii tén du ban co kéo nd ra ngoai.
3. ThoatIénh vé. Dé vé bién dang ké tiép, ban c6 thé tat chirc nang
bat lwai.
4. Click Grid trén thanh cong cu Sketch. Hop thoai Options xuét
hién v&i nhan Grid/Units hién thi.
Click dé& huy kiém hop Snap to point va click OK.
6. Mo lénh vé trén Plane4 va vé mot dwong tron tam tai diém gbe.

Trong n6 nhw & trén dinh hinh vé dau. Nhwng hinh vé dau nam
trén Plane1 nén n6 khdng cham t&i bién dang trén Plane4, von
& mdt mat phang // véi né.

LAy kich thwéc dwong tron la 50mm.
Thoat Iénh vé.

Mﬁ)’ I&nh vé trén Plane5 va vé mdét duwdng tron cé tadm tai diém
goc. Khi kéo tao ban kinh, hay lam cho dwong tron cham dinh

hinh vuéng. (Quan sat con tré c6 hinh o™ .)
10. Thoat |énh vé.

Copy moét hinh vé

Ban c6 thé copy mét hinh vé tir mat nay dé tao ra bién dang trén mat khac.
1. Click Isometric dé nhin cac nét vé.

Ghi chua: Néu hinh v& nam nhdm mét phang,
ban c6 thé chuyén mat. Click-phai hinh vé,
chon Edit Sketch Plane roi click mat phéng
m&i cho hinh vé trong cay thiét ké.
2. Click Sketch3 (hinh tron I&n) trén cay thiét ké
hoéc trong ving d6 hoa.
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Click Copy trén thanh coéng cu chudn hoac
click Edit, Copy.

Click Plane6 trén cay thiét ké hoac trong vung
do hoa.

Click Paste trén thanh céng cu chuan hodc
click Edit, Paste. Khi ban dan mét hinh vé Ién
mot mat, mot hinh vé méi dwoc tao ra trén
mat.

Tao khéi loft

Bay gi®, ta dung lénh Loft d& tao mot khdi co sé trén
céac bién dang.

1.
2.

Click Insert, Base, Loft.

Trong vung dd hoa, chon tirng bién dang.
Click cac bién dang vé cung phia (thi du géc
phadi dwdi) va theo thé tw ban muébn nbi
ching. Mét hinh xem trwdc hién Ién dé ban
xem céc bién dang ndi v&i nhau nhw thé nao;
ki ‘ © S “iém hay dinh cac bién
iém tra xem cac bién .
dang két nGi ra sao n click.

Kiém tra hinh xem trwéc.

Néu két ni sai thir tw, ban co thé ding cac
nut Up hodac Down trong hdp thoai Loft dé
chinh lai.

Néu bat sai cac diém sé dwoc néi, click phai
vao vung d6 hoa, chon Clear Selections roi
chon lai.

Click OK dé tao khdi co sé.
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Trong chwong nay, ban sé€ hoc cach xép day céc feature theo hang thang
va vong tron. Cac buwdc gom:

| S S A N

Tao phan lw&i duc - 75 -

Dé tao phan ludi duc, ban phai tao thém mét phan P o
loft nira. M6t bién dang la hinh vuéng clia khoi co 7/ '
s&. Nhuwng ban khéng thé ding cling mét bién dang // '\\
cho hai feature; ban cdn mét bién dang khac cho ( \
phan lwdi. ] T ﬂ

1. Click mat vudng trén khoi co s&, mé lénh A /

vé rdi click Convert Entities . (bién \ X/
dang m¢&i dwoc tao ra giong hét hinh vuéng e
nay)

Bang cach nay, néu bién dang ctia khoi co
s& thay d6i, bién dang nay ciling thay doi N

theo. Ny
Thoat Iénh vé. Py N
Gitr phim Ctrl va kéo Plane1 dé tao mat // (N
dang sau Plane1. h\ Vol
.\‘x,‘__l//

4. Click phai mat mai, Plane7, va chon Edit Definition.,Trong hép thoai Offset Plane, dat kich
thwée la 200mm, chac chan rang Reverse Direction (d6i hwéng) dwgrc chon va click Finish.

Mé& I&énh vé trén Plane7, vé va lay kich thué'c mot hinh chir nhat dai hep nhw hinh trén.
Thoat Iénh vé.
Click Insert, Boss, Loft.

Click gan goc phai dwoi ciia hinh vudng va hinh chir nhat. Kiém tra lai hinh xem truoc dé xac
dinh dung cac diem sé dwoc noi.

9. Click OK.

© N o o

CHUONG 8
XEP DAY

Tao mét khéi co sé tron xoay

Dung I1énh mirrror dé tao mot feature
Tao mét day thang

Xoa va khéi phuc thanh phan cla day
Tao mo6t day tron

Dung phwong trinh dé diéu khién day tron
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Tao khéi co s& tron xoay

Trong vi du nay, ban tao mét cai vé microphone. Vi v6 ¢6 hinh try, ban tao n6 _30 _
bang Iénh Revolve. 7
1. M& moét tai liéu Part méi va mé 1énh vé trén mat mac dinh, Plane1.

50

2. V& va lay kich thuwéc bién dang nhuw hinh bén.

100

3. Click cbng cu Fillet trén thanh céng cu Sketch Tools.

bat Radius = 30mm.

Cho phép Keep constrained corners dugc chon ﬁé gbc kich thuwéc
va cac twong quan van dwoc gilr lai trén cac giao diém ao.

Chon giao diém cta doan thdng 50mm va doan chéo.

Click Close. Géc tu d@ duoc vé tron. . .
4. Vé mét dwdong tdm thang dirng qua diém goc lam dwong tdm xoay cho
bién dang.

Click Revolved Boss/Base trén thanh céng cu Feature.

5.
6.  Gilr nguyén gia tri mac dinh cta Type la One-Direction, Angle la 360°
va Revolve as & Solid Feature. Click OK dé tao khoi co s& tron xoay.
7. Click Hidden Lines Removed. S
8. Luwu tdp tin Ia Mhousing.sldprt.

Ep day mét thanh méng

Bay gi¢ hay tao g& mong cho nap microphone.
1. Chon bé mat trén va mé& Iénh vé. /

2. Click Top d& chuyén hueng nhin.
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3.

5.
6.

Click Offset Entities . 2

Dt Offset = 2mm. )

Click Reverse offset dé chép canh vao phia trong. )

‘ \ A
Click Apply rdi Close. S
Click Extruded Boss/Base .
Dé nguyén Type & Blind.
bat Depth = 5mm.
XL

Dat Extrude as la Thin Feature (thanh méng).

Click nhan Thin Feature.

Dé nguyén Type |a One-Direction.

D&t Wall Thicknes (bé day thanh) = 3mm.

Click Reverse dé ép day thanh méng vao phia trong.
Click OK dé tao thanh méng.

Click Isometric dé nhin ré thanh méng.

Lwu tap tin.

Lam réng chi tiét

Lam réng chi tiét bang cach bd di cac mét trén va duéi.

1.

Click Hidden In Gray.

Click Shell . Hop thoai Shell Feature xuat hién.

bat Thickness = 3mm.

Click hop Faces To remove rdi click cac mat dinh va day nhw hinh bén.
Ghi chi: D& chon mat hodc canh khut, click phai va chon Select Other tiv
Shortcut menu. Con tré Yes/No xuat hién. Khi ban click phai (N), ban sé lan
Ilvot qua cac canh va mat dwdi con trd, ching sang lén khi dwgc chon. Khi

dbi twong ban muébn chon hién sang, click trai (Y).
Click OK.

Dé thay vat réng rd hon, click Shaded va xoay chi tiét.
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Tao mét 16 thang

Bay gid, tao mot bién dang 16 hinh qua dd trén mdt mat phang tham chiéu.
Dung lénh mirror dé tao déi x(rng va gidm bét sb lwong twong quan can thiét
cho viéc xac dinh bién dang.

1. Click Hidden Lines Remove.

M@ Iénh vé trén Plane1 va click Normal to.

Click Centerline va vé mot dwong tam thang ding qua gée.Click
Line va vé hai doan thang nam ngang c6 chiéu dai bang nhau, xuat
phat ttr dwong tdm. Lwu y con tré chi thi % khi ban bat dung dwdng
tam.

4. Click 3 Pt Arc . V& mét cung qua 3 giém nhw hinh bén. Chinh
cho goc cung = 180° réi nhan phim Esc dé déng Iénh vé cung.

5. Dbi xtrng hinh vé.

Gitr phim Ctrl va chon dwéng tam, hai doan thang ngang va
cung tron.

Click Mirror trén thanh céng cu Sketch Tools.
Hinh v& da ddi xirng sang phia bén kia duwong tam.
6. Lay kich thwéc hinh qua dé nhw hinh bén.

Bay gio bién dang da hoan toan xac dinh, ta tao 16 thing.
7. Click Ismetric.

8. Click Extruded Cut .

Chon Type la Through All (thiing subt).
Click Reverse Direction.

Gilr Extrudp as & Solid Feature.
9. Click OK dé tao 16.

Tao day sao chép thang hang

&0

Tiép tuc, hay tao day 16 thdng hang. Ban dung kich thwéc chiéu doc dé xac dinh huéng cla day.

1. Click dup Cut-Extrude1 trén cay thiét ké.

Céc kich thuée ciia 16 hién thi trén ving dd hoa.
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(110
2. Click Linear Pattern trén thanh céng cu Feature.

Gilr nguyén First Direction (hwéng thir nhat).

Click hop Direction Select rbi click kich thwéc 60mm trong ving dd
hoa.

Mt mii tén xuét hién cho xem trwéc hwdng cta day. Néu mdi tén khong chi
Ién trén, click Reverse Direction.

D&t Spacing = 10mm. Gia tri nay la khoang cach gira cac dbi twong trong TR
day.

Dat Total Instance 12 4. Gia tri nay la s6 lwong doi twong trong day, ké ca doi
twong goc.

Chac chan rang Cut-Extrude co trong list clia hop Item to copy.
3. Click OK dé tao day thang.

4. Lwutaptin.

Loai bé va lay lai mét déi twwong trong day

Ban co thé loai bo mét di twong trong day néu can.
1. Click Zoom To Area roi tao mdt hinh chir nhat bao quanh day.
2. Click Select va chon mét méat cla 16 trén cung.
3. Nhéan phim Delete.

Hop thoai Pattern Deletion xuét hién.

4. Instance Delete la (4, 1).

i

Click OK dé déng hop thoai. Dbi twong da bi xoa.

Click Zoom To Fit dé xem ca chi tiét.
6. Chac chan rang Delete Pattern Instances dugc chon va vi tri cua
doi twong bi xoa trong

Bay gio ta phuc hdi lai d6i tuong vira bi xod.
7. Click phai LPattern1 tré,n cay thiét ke roi chon Edit Definition. Hop
thoai Linear Pattern xuat hién.

8. Trong hop Instance Delete, click déi twong bi xoa (4, 1) réi nhén
phim Delete. Déi twong da bj loai ra khéi hop Instance Delete.

9. Chéac chan rang Delete Pattern Instances duoc chon va vi tri cla
doi twong bi xoa trong

Bay gio ta phuc héi lai d6i twong vira bi xoa.
10. Click phai LPattern1 trén cay thiét ké roi chon Edit Definition. Hop
thoai Linear Pattern xuat hién.

11. Trong hop Instance Delete, click déi twong bi xoa (4, 1) réi nhan
phim Delete. D6i twong da bi loai ra khéi hop Instance Delete.

12. Click OK. ~—
13. Click OK.
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Tao day tron cho day thang

Bay gid ta tao day tron cho cac déi twong ctia day thang, dung truc tdm lam truc quay.

1.

2.

Click View, Temporary Axes.

Click Circular Pattern trén thanh cong cu Features hodc click Insert, Pattern/Mirror,
Circular Pattern.

Click hop Direction selected rdi click truc tdm cda khdi tron xoay. Mot
mi tén xuat hién cho xem trwdc hwédng cla day. Néu mdi tén khong
chi Ién, click Reverse Direction.

Dat Spacing 1a 120°.
bat Total Instance = 3.

Chac chan rang Lpattern1 da duoc chon trong hop Items to copy.
Click OK dé tao day tron.

Click View, Temporary Axes dé tat hién thij truc tam rdi click Shaded.

Ghi cha: Néu can tao day tron trong chi tiét khong c6 truc tam, ban c6 thé tao ra truc hoac dung
mot canh thang lam truc. Bé c6 thém thong tin vé viéc tao truc, xem phan hwéng dan st dung.

Dung phwong trinh trong day

Ban co thé dung mét phwong trinh dé diéu khién day tron. Trong vi du nay, phwong trinh tinh toan vi tri
theo goc sé chia 360° cho sb doi twong dwoc xép day. NO sé tao ra cac khoang cach déu nhau trén toan
bd vong tron.

1.

Trén cay thiét ké, click CirPattern1. C6 hai gia tri hién thi trén chi tiét: 3 (sb dbi twong sao chép)
va 120° (vi tri theo goc).

Click Equations trén thanh céng cu Tools hoac Tools, Equations.

Click Add trong hép thoai Equations.

Click gia tri goc trén chi tiét (ban c6 thé di chuyén hop thoai dé khéng che khuét kich thwdc).
Tén cla kich thwéc, D2@CirPattern1 (kich thwéc th&r hai cha day tron), dwgc nhap vao hop
thoai New Equation.

Dung cac nut may tinh trong hop New Equation dé nhap =360/ (hoac gb =360/).

Click gia tri tbng sb sao chép (3). D1@CirPattern dwoc thém vao phuong trinh. Phwong trinh
nay phai nhw sau: “D2@CirPattern1” = 360/ "D1@CirPattern”.

Click OK dé hoan tat phwong trinh va lai click OK dé& déng hop thoai. M6t thw muc phwong trinh

duoc thém vao cay thiét ké. Dé thém, bét hodc sira phwong trinh, click phai vao thu muc
de chon thao tac.

Bay gio ta kiém tra phwong trinh.

8.

10.

Thay tdng sb day doc trong day tron ti 3 thanh 4.

Click dup sb 3.
Dat lai 13 4.

Click (8] trong hdp thoai Modify d& dwng lai mé hinh réi click dé lwu gia tri hién hanh va
dong hép thoai.

Lwu tap tin.
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CHUONG 9
VE TRON CANH

Chwong nay mé ta cac kiéu vé mép khac nhau, trong vi du nay, ban
sé tao ra mét cai num xoay bang cach:

e S dung twong quan hinh hoc trong cac bién dang.

e Dat gbc vat cho cong doan ép day

 Thém mat chuyén tiép, vé goc co ban kinh khong déi va thay
doi

e Dung Iénh soi gwong dé& dadm bao tinh ddi x(rng cda chi tiét

Tao khéi co s&

Ban co thé du kién sé thiét ké num xoay theo kiéu doi xirng. Ban sé dwng mot nira chi tiét roi ding Iénh
soi gwong (mirror) dé tao ra nlra kia. Moi thay doi ban lam cho nlra goc sé dwgec phan anh trén ntra con
lai.

Khi ban dat twong quan cac feature déi voi diém géc va cac mat gbc, ban can vai kich thuéc va cac
duwong dwng hinh. Cach nay 1am cho viéc thay dbi dé dang hon.
1.  M& moét tai liéu Part méi va mo 1énh vé trén Plane1.

2. Vé moét cung dinh tam:

Click Centerpoint Arc trén thanh céng cu Sketch Tools.
Kéo tir diém gdc xudng. Mot dwdng tron hwdng dan xuét hién.
Kéo mot géc 180° theo chiéu kim ddng hd quanh diém gbc. Chu y con tré ¢6 hinh khi cung

dat 180°. . )
3. Vé doan thang n6i hai mut cung.

L&y ban kinh cung = 15mm.

5. Chon doan thang, nhan va gitv phim Ctrl, click diém gbc,
click Add Relation va dat twong quan Midpoint (trung
diém).

6. Click Extruded Boss/Base roi ép day bién dang voi
Type la Blind va Depth = 10mm.
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Tao num xoay

1.
2.

5.

Chuyén sang huéng nhin Right. Click Plan3 va mé lénh vé.

V& bbn duong nhw hinh bén dé tao bién dang. Khong duoc
tao twong quan vudng goéc gitra cac doan thang.

bat twong quan Collinear (thdng hang) gitra doan nét vé
thang dirng va canh clia mo hinh.

L4y kich thwéc nhw hinh bén.

Ghi chi: Néu c& chir sb kich thudc qua Ion dbi voi mo hinh
va cac doi twong, ban c6 thé thay géi ty 1& hién thj kich
thwac. Click phai folder Annotations [T 1 trén cay thiét ké va
chon Details. Trong hdép thoai Annotations Properties, chon
hop kiém Always display textat the same size va click OK.

Click Extruded Boss/Base roi xuat bién dang véi Type la
Blind va day 5mm.

Thém d6 déc cho tay xoay

1.

2,

3.

Chuyén géc nhin sang Trimetric.
Click Draft @ trén thanh céng cu Feature.
Gilr Type of Draft la Neutral plane (mat trung tinh).

D4t Draft angle (d6 déc) la 10°.

Chon Plane3 la Neutral plane.
Click Faces to draft va chon ba mat nhw hinh bén.

Click OK dé tao cac mat vat va déng hop thoai.
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Tao géc lwon ban kinh khéng déi
Clik Fillet.

1.

Chon canh dwoc chi bang mii tén 5mm.
Gilr Fillet Type la Constant Radius.

bat Radius la 5mm.
Click OK.

Lap lai cac bwéc 1 va 2 dé vé goéc cho cac canh dwoc chi 2mm va
0,5mm. Bat céc gia tri ban kinh phu hop véi cac mdi tén.

Ghi chu: Khi vé tron cac canh giao nhau, nén c6 thoéi quen dat

goc lon trwée.

Vé mép c6 ban kinh thay déi

1.

Click Fillet.
Dat Fillet Type la Variable Radius (ban kinh thay déi).

Chon bdn canh nhw hinh bén.

Dat cac gia tri ban kinh cho nam dinh nhw hinh bén.

Click Vertex1 trong Vertex List. Gia tri cia dinh 1 xuét hien | |
trén chi tiét. |

—R150

A

Thay déi gia tri trong hop Radius phu hop véi hinh bén.

Click tirng dinh trong Vertex List va thay ddi gia tri khép voi L
hinh bén. S —— R1.00
Click OK dé dong hop thoai Fillet Feature.

Ghi chu: Dé xac dinh gid tri cac ban kinh, click dup

VarFillet1 trén cay thiét ké.
Lwu tap tin.
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Tao mé hinh déi xitrng
Dé tao mé hinh d6i xtrng, hay mirror (soi gwong) chi tiét qua méat phang trang véi Plane3.
1. Chuyén sang hwdng nhin Left (tréi sang).
2. Click Insert, Pattern/Mirror All.
3. Chon mat phdng nhw hinh bén.
4. Click OK.
MGt anh d6i xirng cua chi tiét goc da lién két vai chi tiét tai bé mat
dwoc chon dé tao thanh mét khoi, mét chi tiét doi xirng.

Vé tron canh rap moi

Sau khi mirror npm xoay, c6 mot canh rap mdi doc tbeo dinh tay van. Hay
lam tron canh bang 1énh Fillet v&i ban kinh khéng doi.
1. Chuyén sang hwéng nhin Dimetric.

Click Fillet.
Chon canh rap mdi va gitr Fillet Type la Constand Radius.

bat Radius = 5mm.

o 0D

Chac chén rang Propagate to tangent faces (truyén toi cac mét
tiép tuyén) duwoc chon, click OK. Goc lwon sé kéo dai subt cac
phan cua canh.

51



Tao mot vat thé réng

Bay gi¢ ta lay di phan vat liéu trong long khdi co s& dé lam thanh mot
vatvo mong.
1. Chuyén sang hudng nhin Back (ti phia sau).

Select

S , N o A ~ this ————p

2. Chon mat sau ciia num xoay va mé |énh vé. face
3. V&imat sau van dang duoc chon, Click Offset Entities .
4. Dst Offset = 1mm va chon Reverse dé offset canh vao trong.
5. Click Apply roi Close.
6. Chuyén sang huéng nhin Isometric.
7. Click Extruded Cut .
8. Dat Type la Offset From Surface (cach bé mat) va dat Offset

=1mm.

9. Click Select Iltems va chon bé& mat nhw hinh bén.
10. Click OK.

Ghi chu: St dung cac Iénh Offset Entities va Offset
From Surface d& dam bao chiéu day thanh ding
bang 1mm, cho du ban cé thay déi dwdng kinh
va chiéu cao khéi co s6.

11. D& kiém tra chi tiét, xoay né bang lénh Rotate View.

12. Lwu tap tin.

CHUONG 10
LAP CAC CHI TIET TRONG TO HOP

Chuwong nay hwéng dan ban tao mét td hop lién két tdng hop nhw duéi day va trinh bay nhirng van dé
sau:

Pua céc chi tiét may vao méi trudng Asssembly.

St dung cac twong quan lap rap:

Coincident (chdng khit)
Concentric (dong tam)
Parallel (song song)

Tangent (tiép tuyén)
S dung tinh nang lap rap ty déng.

Kiém tra cac twong quan Ip rap.

Thao r&i va pha vé mot td hop.
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Gi&i thiéu

T6 hop nay dung cac chi tiét may va cum chi tiét may trong thw muc: ...\samples
\tutorial\universal_joint.

k le.sldprt
yoke_male.sldpr / crank-assy.sldasm

‘ ]

spider.sldprt

‘—

u-joint_pin1.sldprt

bracket.sldprt

u-joint_pin2.sldprt yoke_female.sldprt
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Thiét 1ap cach tai méi trworng lap

Ban c6 thé tai mot td hop véi cac chi tiét may dwoc kich hoat trong ché dd toan phén (Fully resolve) hodc
gian luwgc (Lightweight).

Fully resolve: tit ca cac théng tin ciia mé hinh dwoc tai 1én bd nhé.
Lightweight: chi mét s6 théng tin md hinh dwoc tai 1én bo nhé. Thong tin chinh cia m6 hinh chi dwoc tai
I&n néu n6 dwoc chon hodc khi bi tdc ddng do nhirng thay dbi trong phién lam viéc hién thoi.
Ban c6 thé tang tbc dang ké cong viéc va thao tac véi nhirng td hop 16n béng cach dung cac chi tiét may
Lightweight.
Ghi cha: Ban chi co thé dat tuy chon dé tai tb hop véi cac chi tiét may Lightweight khi khong co tb hop
hoac ban vé lap nao dang mé.

Tb hop ban s& dwng trong chong nay bao gém c& mét cum may con ma cac chi tiét ciia no dwoc tai
Lightweight. Nhwng viéc st dung Lightweight & day khdong c6 lgi gi dang ké, vi nhirng nguyén nhan:

e Cum chi tiét may con qua nhd, chi gdm c6 ba chi tiét may don gian.

e Ban phai chon hai trong ba chi tiét may khi I&p rap t& hop, dang nao chung ciing bi resolve.
1. Trwdc khi mé Assembly, click Tools, Options, Performance.

2. Dudi Assemblies, huy kiém Automatically load parts lightweight.

3. Click OK. D& c6 thém thong tin vé cac chi tiét may lightweight, xem chwong 6 clia cuén “Hudng
dan s dung SolidWorks”.

Chen chi tiét may dau tién vao assembly

Muc nay mé t& cach thirc chén mét chi tiét may vao moéi trudng |1&p.
Click File, Open va mé& bracket.sldprt trong thw muc \samples\tutorial\universal_joint.

Click File, New, Assembly. Néu diém gdc ctia Assembly khong hién thi, click View, Origins.

S&p dat cac clra sb6 sao cho ban c6 thé nhin c& clra s& Assembly va ctra sb Part. (Click
Window, Tile Vertically hoac Tile Horizontally).

4. Click tén chi tiét may, bracket (gid d&), phia trén cay thiét ké cla clra sé
bracket.sldprt. Kéo bracket vao cira sb Assem1 va tha ra trén diém gbc. Khi ban *
kéo, dé y hinh con trd, né cho biét da truy bat dwoc diém goc cla Assembly. [% &

Khi ban dat chi tiét may vao Assembly theo cach nay, gbc va cac mat toa d6 cla chi %
tiet may trung voi to hgp. Tha tuc nay, khi khong co yéu cau gi khac, giup ban de
dang xac lap mot hweng khéi dau cho mai trwdong lap.

5. Dong clra sb bracket.sldprt va maximize ctva s6 Assem1.

Lwu y rang cay thiét ké co chira feature (f)bracket<1>. B&i vi day
Ié' thanh phan dau tién d:u’c_yc dua’ vao t0 hgp, nén bracket duoc
co dinh (f). N6 khong thé di chuyén hodc quay trt phi ban tha nd
ra. <1> c6 nghia la chi tiét may dau tién cda to hop.

M6i trudng lap cling chira mot feature MateGroup1 réng.

Feature nay la noi lwu gitr cac khdng ché bac tw do ma ban sé bé
sung sau nay.

6. Click Isometric va Hidden Lines Removed.
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Dwa thém cac chi tiét may vao Assembly

Céach khac dé dua cac chi tiét may vao Assembly 1a kéo - e
chung tir trinh duyét Micrrosoft Windows Explorer. (/1\ C-‘_/.
1. Khéi dong Explorer. QP Pl B
. o FK 7 N P
2. Tim dén the muc ..\samples\tutorial\ \ ; <\‘ﬁd f;j 9 P N LF
universal_joint. ';C')lj ~ i Q o = | =
3. Click tirng tap tin theo danh sach dwéi day. Dat ) AT
chung nhw hinh bén.
Yoke_male.sldprt o ,,//{“:;13:;-;.,
Yoke_female.sldprt ““::E’i“jt:sw{-:’//' i
Spider.sldprt -
4. Kiém tra cay thiét k& va mé tirng muc dé xem céc feature da dwoc dung dé lam ra chang.
Lwu y réng cac chi tiét may m&i co dau (-) trudc tén chang, cho biét vi tri cta chung chwa duoc
xac dinh. Ban c6 thé di chuyén hoac quay cac chi tiet may nay.
Dé thu gon cay thiét ké, click phai Assem1 trén cay thiét ké va chon Collapse Items.
6. Dé di chuyén ho&c quay riéng tirng chi tiét may, dung cac cong cu dwdi day trong thanh coéng cu
Assembly:
Click Move Component, click tén chi tiét may trén cay thiét ké hoac mét bé mat cla chi
|['@ tiét may rdi di chuyén.
Click Rotate Component Around Centerpoint, click tén chi tiét may trén cay thiét ké
S hoac moét bé mat cda chi tiét may réi quay.
Ca hai cong cu Move Component va Rotate Component Around Centerpoint van tiép
tuc dworc kich hoat dé ban c6 thé di chuyén cac chi tiét may tréi noi ke tiép.
Nhan va gil phim Ctrl, dong thoi click ca chi tiét may va mét truc, canh hoac nét vé thang
roi click Rotate Component Around Asix va quay chi tiét may.
,f% Néu truc chi tiét may khong hién thi, click View, Axes hodc View, Temporary Axes.
7. Luwutb hop 1a U-joint.sldasm.

Lap gia d& véi khop trén

Phan tiép theo trinh bay cach gan cac kiéu twong quan lap rap
khac nhau.

DAu tién 1a 13p khop trén vao gia d&.

1.

Click Mate ho&c Insert, Mate 1am xuét hién hop
thoai Assembly Mating.

Click mat try phan nhé cao clia khép trén va mat try
cua 6 trén dinh gia d&.

Ghi cha: Ban ciing c6 thé chon dbi twong trude khi
m& hop thoai Assembly Mating. Gilr phim Ctrl khi
ban chon cac déi twong.
Chon Concentric (ddng tam), click Preview dé kiém
tra sw lap rap va click Apply. Select these

Phan nho cao ctia khép trén va 16 trén gia d& da déng
tdm v&i nhau.
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4. Dé kiém tra mbi ghép, click Move Component va
kéo khép trén. Ban chi c6 thé di chuyén khép trén 1én
va xudng theo chiéu truc ciia né. (né ciing co thé quay
quanh truc).

5. Click Mate lan niva.
6. Click Pushpin (ghim lai) trong hép thoai

Assembly Mating va di chuyén hop thoai vé vi tri
thuan tién.

Hop thoai Assembly Mating sé van ctr & do dé ban
ti€p tuc gan cac khong ché khac. Chi khi ban tr& ve
ché do Select, hop thoai méi dong.

7. Click mat trén bén trong cla gia va mat trén clia khép.

Chuy: D& chon mét trén bén trong cla gia ma
khéng can xoay né, click phai vao dinh gia va
chon Select Other. Click N cho t&i khi mat
trong sang lén thi click Y.

8. Chon Coincident (trung khit) trong hop thoai
Assembly Mating, click Preview va click Apply. Mat
trén ctia khdp bay gior tiép xuc voi gia da.

Chon cac

o s act
mat nay

se faces
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Lap
1,
2
3

khép trén véi spider

Chon mét mét trong 16 ctia khép trén va mét mat trong 16 ciia spider.

Click Concentric, click Preview va click Apply. Khép trén va spider da dong tam 16 véi nhau.
Chon mat phang cé chira 16 ban chon tai bwdc 1 cua spider va mat trong cua khop trén. St
dung Select Other hoac xoay t6 hop.

Chuy: Dé di chuyén va xoay céc chi tiét may trong khi hop thoai Assembly Mating dang
m¢&, dung cac cong cu Pan va Rotate View trén thanh cong cu View.
Click Coincident roi click Preview.

Spider phai nam trong Idng khép trén nhw hinh bén.

Néu méi ghép dung nhw vay thi click Apply.

Néu mdi ghép khdng ding nhw vay thi click Undo, chon mat ding va click Apply.
boéng hop thoai Assembly Mating.

Lap khép dwéi va spider

1.

2. Click Mate rdi click nat Pushpin trong hop thoai
3. Chon mat trong 16 cla khép dwéi va mat trong 16 thay
4. Click Concentric, click Preview va click Apply. Khép

5. Chon mat phéng spider cé chiva 16 vira chon (bwéc 3)

St dung cac cong cu trén thanh cong cu Assembly ]
(xem tr. 10-5), di chuyén va quay khép dwdi dén vi tri
gan nhuw hinh bén.

Assembly Mating.
duwoc cua spider.

dwdi va spider da dong tam 16.

va mat trong clia khép dudi.
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6. Click Coincident, click Preview va click Apply.

Khép dwéi phai & vi tri gan nhw hinh bén.

Lap khé&p dwéi véi chan gia do
1.  Chon mat day khép dwdi va mat déc trén cua gia
do.
2. Click Parallel va click Preview. Khép du¢i duoc
dong voi gia do.
3. Néu khdp dudi bi I16n nguoc, thay déi Alignment
Condition (dieu kién dong) va lai click Preview.

Anti-aligned nghia la hwdng vertor cac mat duoc
chon bi ngwoc chiéu véi nhau.

Aligned nghia la huwéng vertor cac mat dwoc chon
c6 cung chiéu v&i nhau.

Closest nghia 1a huwéng vertor cac mat dwoc chon
c6 thé cung chiéu hodc nguoc chiéu véi nhau, tuy
thudc vao vj tri ctia con tré khi ching dwoc chon.

4. Click Apply rdi déng hop thoai Assembly Mating.

5. Lwutap tin.

Lap cac chét ngan vao khép dwéi

Cach khac dé dua cac chi tiét may vao Assembly la st dung trinh don Insert.
1. Click Insert, Component, From Flie r6i tim dén thw
muc ...\samples\tutorial\universal_joint.

Chon u-joint_pine2.sldprt rdi click Open.

2. Click vao noi ban mudn dat chi tiét may. Chi tiét may u-
joint_pine2<1> da dwoc dwa vao t6 hop.

3. Click Mate rdi click nat Pushpin trong hop thoai
Assembly Mating.

Chon maét tru ctia chét va mat trong 16 khép dudi.

Gan khbng ché Concentric.
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10.
11.

Chon mat mut chdt va mat ngoai kh&op dwoi.
Gan khéng ché Tangent.

Ban dung khdng ché Tangent thay vi Coincident trong
moi ghép nay vi mdt bé mat la phang con mat kia la
hinh tru.

Boéng hop thoai Assembly Mating.
Gite phim Ctrl r6i kéo biéu twong u-joint_pine2<1> tir
cay thiét ké vao vung dd hoa.

Mot ban sao chi tiét may dwoc dwa vao t6 hop, u-
joint_pine2<2>. Ki hiéu <2> cho biét n6 la ban sao

the hai cua chi tiét may trong t6 hop.

Lap lai cac budc 4~9 dé 1ap chét ngan thir hai vao khép dudi.

Lwu tap tin.

Dung tinh nang tw dong dé 1ap chét dai

Trong mét sé truong hop, ban cé thé tao cac twong quan 1ap rap mot cach tw dong. phan mém co thé
suy luan hinh dang cta chi tiét may c6 san khi ban kéo va tha né vao chi tiét may khac trong té hop.

Trong muyc nay, ban sé tao ra méi ghép tw dong dong tam. D& c6 nhiéu thong tin hon vé Iap rap ty dong,
xem chwong 6 cla sach hwéng dan str dung SolidWorks.

1.
2.
3.

4,

Click File, Open va mé u-joint_pin1.sidprt.

Sap dat cac clra sb6 dé cé thé nhin dwoc ca part va assembly.

Thay dbi hwéng nhi chi tiét may néu can.

Thay ddi kiéu nhin clra s6 Assembly sang ché do
Shade va Isometric. Phéng to 16 ch6t cia khép trén.

Ché d6 Shade cho phép ban nhin qua trinh Iap rap tw
dong tot hon.

Chon mat try ctia chét dai va kéo n6 vao t6 hop. Pua
con tré vao trong 16 khép trén trong clra s6 t6 hop. (Cai
chét cé thé bj khuat sau cum chi tiét may.)

= .
Khi con tr6 & phia trén IS, noé c6 hinh & 0 dé bao rang
két qua sé la moi ghép dong tdm néu tha chot ra & vij tri
nay. Xuat hién hinh xem trwéc ctia chot nam trong 16.

Néu hinh xem trvoc cho thdy can dbi ché do dong,
bam phim Tab dé chuyén huwéng dong.

59

Xem trudc vi
tri chot




6. 1 Chon M6t mdi ghép ddng tam da dwoc gan tw

¢ cac mat CT Inese
7. bong cwa so u-joint_pin1.sldprt va maximize cira s6 s |

t6 hop.
8. Click Mate rdi chon m&t mut chét va méat ngoai khép

trén.
9. Gankhbngché" nt.

10. Luwu tép tin.

Lap tay quay

Click Hidden Lines Remove.

2. Kéotaptin
...\samples\tutorial\universal_joint\crank-
assy.sldasm tir Windows Explorer va tha vao
ctra sb té hop.

Click Mate.

4. Chon mat ngoai clia ngdng tay quay va mat
tru nho cao clia khép trén.

Gan khdng ché Concentric.
Click Move Component va kéo tay quay Ién

Chon cac
mat nay va click pushpin trong hop thoai
Assempiy Mating.

-l

8. Click Hidden in Gray roi click Zoom to Area,
zoom to dau nhd khop trén va ngdng tay
quay.
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9. Chon cac mét phang. ;
] ) Chon cac
10. Gan khong ché Paralll mit nay
11. Chon mat day ngdng va mat trén gia do. Gan
khong ché Coicident.

12. Ddéng hop thoai Assembly Mating, Iwu tap tin.

13. Click Isomet’ric roi click Shade. T6 hop hoan
chinh phai giong hinh dudi.

Chon cac
mat nay

B I,ﬂ||j] MateGroupl
£l % Concentic] [bracket<1> yoke_male<1>)
% Coincident] [bracket<1> yoke male<1>]
k % Concentic? [yoke_male<1> spider<1]
% Coincident2 [voke_male<1> spider<1s)
: @y Concentricd (yoke_female<1> spider<1>)
: % Coincident3 [yoke_female<1> spider<1:)
: % Parallell [bracket<1r yoke_female<]
i % Concenticd (yoke_female<1 > u-joint_pin2<13:]
] % Tangert] [voke_female<1> uqoint_pin2<1x)
%y Concentiich (yoke_female< 1> wjoint_pin2¢23)
%y Tangent2 [yoke_female<1> ujoint_pin2<2>)
; % Concentnch [yoke_male< 13 ujoint_pinl<2:)
: % Tangent3 [voke_male<]: u-jont_pind<23x]
. Sy Concentric? [voke_male<1> crank-assy<12]
-Gy Parallel2 (yoke_male<1> crank-assy<1>)
; % Coincidentd [bracket< 1> crank-assyp<13)
Click dau “+” canh MateGroup1 cua td hop dé xem cac
khéng ché.

M&i khong ché dwoc phan biét bai kiéu va s6 kem
theo tén cac chi tiét may lién quan.

Khi ban click vao mdi khdng ché, cac bé mat lién
quan sé sang Ién.

Ban co thé dat lai tén cac khéng ché gidng nhu
ca’,ch dat lai tén cac feature clla mot chi tiét may,
néeu thich.
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Van tay quay
1. Click Move Component.

2. Click crank=knob<1> trong cay thiét ké hoac click
bé mat mot chi tiet may clia cum tay quay.

3. Di chuyén con trd theo vong tron trong ving do
hoa.

Chiéc tay quay xoay tron va lam cac khop trén,
dwéi quay theo. Tat ca cac twong quan lap rap da
dwoc xac lap.

Thao bung t6 hop

Ban cé thé tao canh thao rdi cac chi tiét may trong t& hop. Mot canh thao
bung t& hop cé thé gbm mét hodc nhiéu bwéc. Trong muc nay, ban tao budc
th nhat trong hoat canh thao bung.

1. Click Insert, Exploded View.

2. Trong hép thoai Assembly Exploeder, click New trong hép
Step Editing Tools.
3. Click mot canh drng cla gia d& dé dat hwdng bung.

Néu mdi tén xem truéc hwédng xubng duwdi, chon kiém Reverse
Direction.

4. Click hop Component to explode. Click mot mat cia mot chi tiét
may trong cum tay quay trong ving do hoa hoac click crank-assy
trén cay thiet ke.

5. Kiém tra ndi dung trong hop dudi Step Parameter. Chac chan rang
Eptire sub-assembly da duwgc chon. Néu ban can lam nhirng thay
doi khac:

Chon va xoa néi dung trong hép Component to explode.
Hoac

Click hop Component to explode, click-phai trong viing dé hoa va chon Clear Selection rdi
chon lai.

6. Click Apply =z
Lwu y hinh mi tén xanh dung dé diéu khién trong viing d6 hoa.

7. Kéo mii tén xanh 1&n xubng cho dén khi cum tay quay tach ra khéi gia d&. (Ban ¢ thé xac dinh
vi tri bang cach dung hop Distance néu can.)

8. Click Apply lan nira dé xac nhan khoang cach trong buwéc nay.

Chua click OK vi. Van dé hop thoai Assembly Exploeder m& dé c6 thé thém cac budc cho
hoat canh bung. Ban chi click OK khi tat ca cac bwéc thao bung da hoan tat.
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Thém cac bwodc thao

Bay gi¢ ta thém cac buwdc thao cac chi tiét may khéc.

1.
2.

© ©o N o a b

Click New dé tao buwérc tiép theo.
Click mét canh ngang cla khung.

Click khép trén, khép dudi, spider va cac chdt (chon trong viing dé hoa hoac
trén cay thiet ke).

Xac dinh Step Parameters rdi click Aply.
Dat cac khoang cach theo y thich.

Click Apply.

Click OK dé Iwu canh thdo bung véi hai buwéc.
Click vao khoang trang trong vung dd hoa dé huy chon cac dbi twong.

Dé phan ra td hop, phuc héi né vé trang thai trudc day, click-phai trong ving dé hoa va chon
Collapse.

Stra déi canh thdo bung

Ban c6 thé sra ddi hodc bb sung cac buédc néu can. Ban truy cap canh ti cay thiét ké.

1.

Click nhan Configuration goc trai dwdi cay thiét ké dé thay
doi canh.

Click-dup Default ho&c click L=! dé trai canh ra.

Néu ban dwoc yéu cau xac nhan hién thi ciu hinh, click OK.

Click-dup ExplView1 dé thao r&i td hop 1an niva (ho&c click-phai
ExplView1 va chon Explode).

Click-phai ExplView1 va chon Edit Definition.
St dung cac nut Previus Steps va Next Steps E'El hoac list
Explode steps dé xem lai cac bwéc trong canh. sira déi tirng

buéc theo y ban rdi click Apply trwde khi lam budc tiép
theo.

Click New dé tao budc thao bung méi réi thwe hién thém cac buwdc thao bung td hop. Nhé
click Apply méi khi hoan thanh mét budrc.

Khi da hai long vei toan bd canh, click OK.

Dé phan ra té hop, click-phai tén t& hop & dinh cay thiét ké va chon Collapse.

Lwu tap tin.
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~ CHUONG 11
KY THUAT THIET KE CAO CAP

DCL: By la mét bai hoc rat hay, thoat tién co thé hoi khé hiéu vi khac véi tw duy binh thudng cia ching
ta, n6 khéng chi cé gia tri la bai tap huwéng dan st dung mét phén mém don thuén, theo téi, né con cé gia
tri nhw la mét phuong phap tiép can va gidi quyét cac cong viéc trong ky thuét va v.v... Béi vay, dé dé
hiéu hon, téi c6 bé sung thém mét sé ghi chi.

Gia s, ban muén thiét ké mot bd ban 18 ma ban cé thé dé dang sira dbi thanh cac bd ban 18 twong tw
nhwng khac c& (viéc thiét ké ra nhiing sén phdm tuong tw nhung c6 nhitng khac biét kich thuée nao dé
rat thuwong gap trong ky thuét: ngay ca khi chi cén thiét ké moét sén phém, thi viéc thay déi cac kich thudéc
trong quaé trinh thiét ké ciing la phé bién — DCL). Ban can c6 mét cach thirc hiéu qua dé tao ra hai la ban
I& va mét cai chét cho nhirng bd ban 1& véi cac ¢& khac nhau.

Viéc phan tich va lap ké hoach thiét ké sé giup ban trién khai dwoc mét
thiét ké cé tinh linh hoat va hoan toan xac dinh (day la mét khai niém hoi
la nhung rét thu vi ctia SW néi riéng, cta tw duy ky thuat nguoi chédu Au
néi chung! C6 I8 vi vay, ho c6 mét nén vdn minh céng nghiép cao hon
céc dan téc khac? - DCL). Sau d6, ban cé thé hiéu chinh cac kich thuéc
can thiét va bod ban |& sé& ludn thod man y do thiét ké.

Chwong nay gém cac ndi dung:

Phan tich moét td hop dé quyét dinh cach thiét ké tét nhat

O

S& dung mét sketch tham chiéu

O Chan céac feature dé tao ra cac ciu hinh khac nhau ctia mot chi tiét

0 Tao mét chi tiét m&i trong méi trwéng td hop

Chuwong nay gia thiét rang ban d& am hiéu nhirng thao tac co ban trong moi trwong assembly nhw di
chuyén va quay céc chi tiét cling nhw gan cac khéng ché. (Cac cha dé nay da dwoc dé cap trong cac
chwong 3 va 10 cla gido trinh.)

Phan tich mét té6 hop

Nhiéu ngudi dung thanh thao da néi véi chung t6i rang bi quyét dé st dung mét cach cé hiéu qua phan
mém SolidWorks la can phai Iap ra ké hoach thiét ké trwéc khi thwe hién. Bang viéc phan tich that ky
lwdng, ban sé co thé thiét ké cac mé hinh tét hon, linh hoat va cé nhiéu chirc ndng hon. Trwdc khi bat
d4u, ban hay phan tich bd ban I& nay véi nhitng sw lvu y nhu sau:

0 Déy dén sy phu thudc giwa cac chi tiét trong bo ban 1&. Diéu nay gitp ban Iwa chon phwong phap
thiét ké tot nhat:

o Phuwong phap thiét ké tir dwdi 1&n: dwng tat ca cac chi tiét mot cach doc lap trong mai truéong
part, rdi dwa ching vao I&p rap trong assembly.

o Phuwong phap thiét ké tw trén ,xuong: bt diu véi vai chi tiét da dwoc dwng trong mdi truong
part. Roi ban tao ra cac chi tiét con lai trong méi trwong assembly. Ban sé dung céac feature
clia cac chi tiét nay dé diéu khién kich thwéc cla cac chi tiét khac trong té hop.

0 Ddng nhat cac feature clia mdi chi tiét riéng |1& (rat hay! Vi du néu ta tao cac 16 khoan trén nhiing 14
ban 1é bdng mét feature duy nhét, thi sau nay, khi ta thay déi kiéu 15 khoan trén moét I4 thi 16 khoan
trén 4 kia ciing thay déi theo mét cach hoan toan chinh xac - DCL). Van dung s phu thudc gira
céc feature clia méi chi tiét (vi du: néu thay déi duong kinh éng chét thi dwong kinh chét cing thay
dbi theo néu céc duong kinh nay phu thuéc vao nhau — DCL). Van dung bb tri theo day sao chép
va lgi thé dbi xirng khi cé thé (dé tang téc thiét ké - DCL).

0O Quan tam dén trinh tw tao ra cac feature va cac nguyén cong ché tao chi tiét.
Cac mbi quan hé trong bd ban lé

Cac laban lé

Hai 14 ban 1& kha giong nhau: kich c& va chiéu day, 6ng lap chét va vi tri cac 16 khoan. Diém khac nhau
duy nhat gira hai la ban |é nay chi la vi tri phan cat bo trén ong chdt, noi ma ching dwoc lap vao nhau.
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Dwéi day la nhivng cach dé giai quyét van dé nay:
a Copy: Ban co thé lam mét 14, copy né rbi thay ddi nhung yeu t6 can thiét dé co 14 the hai. Nhung

néu ban can cé bd ban I& khac c&, ban lai phai stra ddi ca hai 14 ban 1& nay. Pay khong phai la
hwéng tét nhat: bai vi hai la ban 1& nay khéng phu thudc vao nhau.

0 Derive: Ban c6 thé tao ra mot chi tiét co s& chi gdm nhirng yéu té6 chung rdi sinh ra hai |4 ban 1& tir
chi tiét co s& nay (dung Insert, Base Part hoac Insert, Mirror Part). Dé thay déi nhirng kich thudc
chung, ban chi can hiéu chinh ban gbc, cac chi tiét dwoc sinh ra sé ty dong cap nhat. Day la cach
thwdng dwoc dung trong mét sb trueng hop, nhuwng né ¢é nhirvng han ché trong bd (rng dung nay:
Ban khéng thé truy cap kich thwdc diéu khién co trén chi tiét goc khi stra dbi cac chi tiét sinh ra
ciing nhu khéng tham chiéu dwoc nhirng kich thwéc do dé tao ra cac feature khac.

O Configure: Phuong phéap ban sé st dung trong vi du nay la lam hai ciu hinh khac nhau ctia mét
chi tiét. Day 1a cach tét nhat d& dam bao rang ban ludn ludn cé hai 14 ban I1& khép nhau, bdi vi
chuiing dwoc tao ra tir mot chi tiét duy nhat. Sau d6, ban tao ra cac ciu hinh bang cach ngan chén
nhirng feature dwoc lwa chon nao dé dé loai ching ra khdi ciu tric dang dwoc kich hoat.

Choét

Ban can biét kich thudc ong chét dé tao ra cai chét co kich thwdc chinh xac trong bo ban 1€. Bang cach
taora cai chot trong méi treedng lap, ban cé thé tao ra né hoan toan ty dong trong moi kich thwéc clia bd
ban lé.

Két luan

Bai tap nay cho ta khai niém vé phuwong phap thiét ké tdng hop. Trwéc hét, thiét ké cac 1a ban I&, bao
gom nhirng cau hinh can thiét va dua chung vao moi trvong td hop (thiét ké tlr dwai 1én). Sau d6, thiét
ké chét trong méi trwong td hop (thiét ké tir trén xudng), tham chiéu cac mé hinh hinh hoc can thiét.

Phan tich riéng cac chi tiét
Bay gi® ban da hiéu vé cac mdi quan hé gilra cac chi tiét trong té hop, hay xem xét riéng tirng chi tiét.

Cac diac diém chung cua cac la ban lé

Déc diém co ban l1a mot tAm chir nhat méng véi 6ng chét doc theo mét canh. Pueng kinh 6ng lién quan
dén bé day 4. Mai 14 co bbn 16 bat vit. Vi tri cac 16 déi xirng qua dwéng trung tuyén di qua diém gitra
canh dai. Khi c& bo ban |& thay d6i, ban mudn vi tri cac 16 van dwoc bd tri chinh xac theo chiéu doc va
ngang cua la ban lé.

Cac dac diém riéng cia méi la ban lé

Nhikng chd cat trén 6ng chét 1a nhirng déc diém phan biét hai la. Mot 1a co ba ché cat, cai kia co hai chd
cat. Vi tri cac cho cat doi xieng qua trung diém canh dai. Cac phan cat bd trén ong chot hoi rong hon
phan con lai dé chung khéng bj ket vwéng khi lap.

Cai chét

Chiéu dai va dwong kinh chét phu thugc vao ng chét clia 14 ban 1&. Dau tan chét phai vira bang duong
kinh ngoai ctia 6ng chét.

Sap dat cac feature

1. Base feature — ép ddy mét la mong. Do chi tiét doi xirng, ta ding phwong phap ép day tir mat
gilra. Sau do, ban cé thé dung mat giltra lam mat doi xirng cho cac feature doi xirng khac.

Ong chét — ép dan mot bién dang tron theo canh dai cla I4 roi cat dé tao 16 1ap chét dong tam.

Céc 16 vit - str dung Hole Wizard (trinh thuat khoan 16) rbi dung cac phwong trinh va Iénh mirro dé
tao cac 16 sao chép.

4. Cdt 6ng chét - Tao mot sketch bén ngoai, dé lam tham chiéu kich thudc cla 14 ban 1€ (khdng
dung dé tao cac feature — DCL). Dung n6 dé cat hai feature khac nhau, mdt cai cé ba cho cat, cai
kia c6 hai cho cat.
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Céc céu hinh — Tao hai cAu hinh cla la ban & bang cach chan mét feature cat trong méi cau hinh.
Lap rép — Pwa céac |4 ban 1& vao assembly va I&p rap chang.

Chét — chén mét part méi vao assembly. Tham chiéu hinh hoc 14 ban 1& dé vé mét bién dang va
mot dwdng dan. Dung lénh ép dan dé tao ra chét.

8. Dau tan - Chuyén tiét dién 6ng chét thanh mét bién dang réi ép ddy. Cudi cing, thém mét chom
cau trén mat dau.

Toéng két

Day cé thé dwdng nhw 1a mot y twéng qua to tat clia ké hoach thiét ké mot cum chi tiét don gian. Nhwng
nd la moét bai tap co gia tri, giup ban tim ra con dwong tbt nhat dé xay dwng cac chi tiét truéc khi ban
khéi sw thiét ké ching. Bang cach phan tich thdu déo cac khia canh trwdc khi ban bat dau, ban c6 thé
tao ra cac md hinh hoan toan tham bién va linh hoat. Khi ban thay déi mot tham sd, toan bd cac dbi
twong lién quan khac sé& cap nhat déng bd.

Tao phoi la ban le
1. M& part moi va goi lénh vé trén Plan1. V& mét dwong thang
dwng va lay kich thwéde dai = 60mm.

2. Click Extruded Boss/Base dé ép day hinh vé:

Trén nhdn End Condition, dit Type la Mid Plane va Depth =
120mm.

Trén nhan Thin Feature, dat :rype la One-Direction, Wall
Thickness = 5mm va chon hdp kiém Reverse.
Click OK.

M& Iénh vé trén mat canh. V& moét dwdng tron tai canh trén, tam
& dinh phia trwérc.

5. Gan mét twong quan trung khit git)a canh tron va dinh sau dé
hinh vé xac dinh hoan toan roi déng Iénh vé.

6. Click Insert,, Boss, Sweep. Click hdp Sweet section roi cliqk
hinh tron (néu né chwa cé trong list). Click hép Sweep path roi
click mot trong nhirng canh dai ciia mo hinh. Click OK.

7. Cét mot 16 thing subt:

M@ lénh vé trén mat canh. Vé va Iéy‘ kich thwédc mot hinh tron

nhé nhw hinh bén, gan twong quan dong tdm véi canh tron bén

ngoai.

Click Extruded Cut . Chon Type la Through All va click OK.
8. Luwu tap tin I1a Hinge.sldprt.

Khoan cac 16 bat vit

Trong phan nay, Ban sé& khoan géc IS,vit. ﬁ)é dinh vi tirng 16, mét kich thwéc sé dwoc xac dinh ngay, con
cac kich thuwde khac sé dwoc diéu khién bang nhirng phwong trinh.
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1.
12,

Click b& mat I&n rbi click Hole Wizard trén thanh cong cu
Feature.

Trong hép thoai Hole Definition, dat Hole Type Ila
Countersunk va End condition |a Through All.

DPé xac dinh cac kich thuwdc, click dup mét chiv s6 trén cot
Value va nhap gia tri moi. bat Diameter = 8mm, C-Sink
Angle = 82° va C-Sink Diameter = 15mm.

Click Next. Kéo tam diém cuta 16 dén vi tri gan nhw hinh
bén. Click Finish.

M& feature Hole1 trén cay thiét ké. Mot 16 dwoc tao bang
trinh thuat c6 chira hai hinh vé: moét la vi tri tam diém, hinh
kia la bién dang 16.

Gitr Ctrl, kéo Hole1 trong viing d6 hoa hodac tir cay thiét ké
dén vi tri khac trén cung bé mét dé tao mot copy cua 16.

Click-phai h‘lnh vé c6 chira tam diém H,ole1 va chon Edi‘t
Sketch. L4y kich thwéc tir diém nay dén hai canh ban 1&
nhw hinh bén. Khéng déng Iénh vé véi.

Thém mot phuong trinh dé kiém soat kich thwéc cao do
cua tam dieém:

Click Equations hoac Tools, Equation rdi click Add.
Click-dUp la ban 1& dé lam xuét hién cac kich thuwéc cta noé.
Click cac kich thuéc thich hop dé tao ra phwong trinh sau:
“D2@Sketch5” = “D1@Sketch1”/2

Phuwong trinh nay dé tam 16 & gilra chiéu rong la ban1é.
Click OK dé dong hop thoai New Equation roi click OK dée
déng hop thoai Equation. Thoat 1énh vé.

Stra Sketch chira tam Hole2. L4y kich thwéc nhw hinh bén.

Click-phai thw muc Equations trén cay thiét k& va chon
Add Equation.

Click-dup |4 ban & dé lam xuét hién céac kich thuwéc cia né.
Thém phwong trinh:

D1@Sketch6 = D1@Base-Extrude-Thin / 3

D1@Sketch6 Ia kich thuwédc 40mm trong sketch.
D:I@Base-Extrude-Thin la kich thwéc 120mm cla 1a co
s6.

Chuy: Néu ban lay kich thwéc 15mm truwéc kich thuwédc

40mm thi kich thwédc 40mm la D2@Sketch6.
Khodng cach gitra tam diém va canh bén bang 1/3 chiéu
dai la ban 1& (120mm).
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13. Click OK dé dong hdp thoai New Equation. Trong hép thoai
Equation, lwu y cac gia tri trong cét Evaluates To.

14. Click OK dé déng hop thoai Equation. Thoat lénh vé.

15. Soi gwong cac 16:

Click Mirror Feature trén thanh céng cu Feature hoac
click Insert, Pattern/Mirror, Mirror Feature.

Click Plane1 trén cay thiét ké. Plane1 xuét hién trong hop
Mirror plane.

Click tirng 16 trén cay thiét ké hoac trong vung d6 hoa.
Hole1 va Hole2 xuat hién trong hop Feature to mirror.

Click OK.

Tao mot Layout Sketch dé cat

Hinh vé& ngoai (Layout Sketch) ban tao ra trong muc nay sé& chia chiéu dai ban I& thanh nam phan bang
nhau. Viéc str dung cac phuong trinh va Iénh doi xirng dam bao rang nam phan d6 luén luén bang nhau
khi ban thay doi chiéu dai ban €. ban ding Layout dé dieu khién nhirtng phan bi cat (chdr khdng true tiép
cat— DCL). .
1. M& Iénh vé trén bé mat réng clia moé hinh va dat tén
noé la Layout for cuts.
2.  Click canh duoi cta bng chét va click Offset (13
Entities . bat Offset = 1 mm, click Reverse néu
can deé cho duong offset nam dudi canh nay, chac

chan rang Select Chain khéng dwoc chon, click —
Apply va click Close.

3. Gitr phim Ctrl va click cac canh nhw hinh bén roi

click Convert Entities . Click nhirng
canh nay
4, Click Extend E trén thanh cong cu Sketch Tools
rdi click cac canh convert. Cac doan thang sé dwoc
kéo dai t&i nét vé gan nhét, trong trwéng hop nay 1a
duong offset ndm ngang bén duwdi.

5. V& mdt dwong nam ngang & trén dinh dé ndi tiép
cac canh da convert.

6. V& hai dwong thdng dirng nhw hinh bén va I3y kich
thuwéc cho chang. Khi ban vé cac dwdng nay, chac T ———
chén rang ban khéng truy bat vao céac 16. Cac kich i
thwdc nay sé& dwoc diéu khién bdi phwong trinh, i
cac gia tri tam thoi nay (24mm) sé khoéng co y [
nghia. _

7. Thém cac phuwong trinh:

Click-phadi thwv muc Equations 2] va chon Add o4 04
Equation. T T

Pat cac phwcyng trinh cho cac kich thwdc =1/5 chiéu 1 [ [ ' [ [ [
dai ban lé: i

“D2@layout for cuts” = “D1@Base-Extrude-Thin” - o : -
/5 ‘@) ! (®)
“D3@layout for cuts” = “D1@Base-Extrude-Thin” f” D) ‘

/5 - LN

8. V& mot dwong thm thdng ding di qua diém gitra chi
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tiét. Gitv phim Ctrl va click hai dwéng thang dirng,

click Mirror . Hinh vé da hoan chinh va hoan
toan xac dinh.

9. Thoat Iénh vé.

Cat la ban |é (ba chd)

Bay gi® ban cé thé tham chiéu hinh vé Layout for cut nay dé tao cac lat cat trén |4 ban 1& thir nhat. Béi
vi ban muén céc lat cat hoi rong hon phan con lai cia |4 ban & bén kia, ban hay dung 1énh offset cac déi
twong cla Layout.

1. M& mot sketch méi trén bé mat rong ciia mé hinh.

2, Click dw dwéi cha Layout va click Convert .."'”';'

Entities . Trong hop Resolve Ambiguity, click
closed contour va click OK. Lénh nay sé copy cac
ddi twong dwéng vién bén ngoai vao trong hinh vé
hién thoi.

3.  Click dwong thang dirng gan canh chi tiét va click
Offset Entities . bat Offset = 1mm, click e LI
Reverse néu can dé offset vao phia tam chi tiét, ; ;
chac chan rang Select Chaip khéng bi chon va click
Apply. Lap lai cho dwong thang phia doi x&rng.

J—

S .~ ng gan tam chi tiét va offset
Nhirng doi phan cat gitra rong hon). Lap
| tuwongtrong 5 44 xong.
sketch hién thoi
5. Cuon wivou ue wuny 9P thoai Offset Entities.

6.  Click Trim réi tia cac dwdng nam ngang nhw 1 |
hinh bén, tao thanh ba hinh chir nhat khép kin. 1 T

Tia nhirng
phan nay
7. Click Extruded Cut E va chon Type la Though All
cho ca Direction 1 va Direction 2.
Click OK.
Pat tén feature 1a 3Cuts.

10. Luwu tap tin.

C4t 14 ban 12 (hai chd)

Bay gid ban duing phwong phap twong tw dé tao cac lat ct cho 14 ban 18 thi hai.
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Qunay I'a_l " Thanh cuén bang cach kéo thanh
CUON tO1 Sut v vt sy omae o UL

Lam lai cac bwdc 1 va 2 & muc trwoc. + 4@ Holel

Click mot dwéng thang ding gan canh chi tiét, click -§a) Hole2
Offset Entities. Dat Offset = 1mm ra phia ngoai chi
tiét, chac chén rang SelectChain khong bi chon va
click OK. Lap lai cho dwérng thang phia dbi xirng.

Click mot dwong thdng ding gan tam va offset
1mm vao phia tdm chi tiét. Lap lai thao tac nay cho ol
dwong thang phia ddi xteng. x{' K 4 i
Click Close dé dong hop thoai Offset Entities. 7 N/ N
Nhirng doi tucgng trong
sketch hién thdi . )
' 'ng nhw hinh bén, tao

thanh hai hinh chr nhat khép kin.

Tia nhirng phan nay '¢c.
DUI LEll IedlulEe Id £ VUlLS.

Click phai layout for cut va chon Hide.

Tao cac cau hinh cua chi tiét

Cuon thiét ké xudng dwdi bang cach kéo thanh cudn xudng day cay thiét ké.

Chi tiét bay gio bi mét toan bd éng chét do ca hai lan cat. Day la cau hinh méc dinh, bao gom tat ca cac
feature. Trong muc nay, ban tao ra hai cau tric bang cach chan cac feature dwoc lwa chon.

Cau hinh cat ngoai

1.

Click nhan Configuration dwdi day clra sb dé chuyén sang cbng diéu khién ciu hinh
Configuration Manager.

Click-phai tén chi tiét phia trén cay thiét ké va chon Add Configuration.

Nhap moét tén cho cau hinh, vi du 1a OuterCuts, vao hop, nhap Comments (ghi chu) néu thich
va click OK.

Click nhan FeatureManager dudi day clra s6 dé chuyén vé cong diéu khién feature. Luu y tén
cau hinh & bén canh tén chi tiét & ngon cay thiét ké: hinge (OuterCuts).

. [
Click feature 2Cuts roi click Suppresse trén thanh céng cu Feature.

Feature 2Cuts chuyén sang mau xam trén cay thiét ké va khong dwoc kich hoat trong c&u hinh
nay (nghia la la ban Ié nay khéng bj ap dung Iénh 2Cuts — DCL).
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Cau truc cat trong

1.
2,
3.

Lap lai cac bwédc 1 va 2 phan trén.

Nhap mot tén cho cAu tric, vi du & InnerCuts, vao hdp va click OK.

Click nhan FeatureManager dudi day clra s6 dé chuyén vé cong diéu khién feature. Luu y tén
cau trac bén canh tén chi tiét & ngon cay thiét ké: hinge (InnerCuts).

Click feature 3Cuts roi click Suppresse U7 | trén thanh cong cu Feature.(Bay gid ca hai lan cat
déu bi chan).

2 s
Click feature 2Cuts roi click Unsuppresse trén thanh céng cu Feature.

Feature 3Cuts van c6 mau xam trén cay thiét ké con Feature 2Cuts lai dwoc kich hoat trong
cau hinh nay.

Lwu tap tin.

Chen va lap cac chi tiét trong méi trwéng té6 hop

Bay gi® ban cé thé tao bo ban 18.

1.
2,

Mé& mét tap tin Assembly méi.

Sap xép cac clra sb, kéo la ban I& tir cay thiét ké cua
cCya sO Part vao ctra sO Assembly, tha vao goc toa dé
dé cac toa do hai clra so trung nhau.

Maximize clra s6 Assembly.

Click phai chi tiét va chon Component Properties.
Du6i Reference configuration, dé& y ring Use named
configuration va InnerCuts dwoc chon theo mac dinh.
InnerCuts la t&n ciu tric hién hanh cla chi tiét da
duwoc dwa vao trong buéce 1.

Nhan va gii phim Ctrl rdi kéo 14 ban I& trong ving dd
hoa hoac tr cay thiét ké va thd n6 sang bén canh dé
tao ra ban sao khac. Dung Move Component va
Rotate Component Around Axis dé di chuyén va quay
la ther hai dbi dién vai la dau tién.

Dé ddi tén cAu hinh, ta sra lai Reference configuration cho 14 thi hai. Click Use named
configuration, chon OuterCuts twr list va click OK.

Tao mot khéng ché Coincident gitra hai mét canh ctia cac 14 va Concetric gitra cac 16 chét.

Coincident mate Concentric mate
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Ban da c6 thé dong mé ban 1& bang cach dung Move Component.

8. Lwu tap tin |a Hinge.sldasm.

Tao mét chi tiét méi trong méi trwéng 1ap rap

Bay gi® ban tao thém mot cai chét. Cai chét sé tham chiéu dwdng kinh 16 dng chét va chiéu da| l4 ban 1&.

1. Click Insert, Component, New. Nhap tén cho chi tiét m¢i la
Pin.sldprt.
2.  Click m&t canh phia trwéc cla bd ban 18. Chi tiét mai sé dwoc dat

trén mat nay vdi vi tri hoan toan xac dinh béi khdng ché InPlace.

Lénh vé da dwoc mé tw dong trén mat dwoc chon. Luu y réng
cong cu Edit Part trong thanh cong cu Assembly dang dwoc chon
va chi tiét chot hién thi mau hong trén cay thiét ké.

Click mép 16 chét rdi offset vao trong 0.25mm.
Thoat |énh vé.

Trén cay thiét ké, trai rong chét, click Plane3 va m& 1énh vé. Click
mot canh dai ctia ban |é va click Convert Entities.

6. Thoat Iénh vé.

7. Click Sweep trén thanh cong cu Feature, dung hai hinh vé nay lam
bién dang va dwong dan, click OK dé tao ra cai chot.

Lwu y rang chi tiét ban dang sira d6i c6 mau hong va thanh trang
thai & goc phai duéi cho biét ban van dang stra déi chi tiét do.

Thém mii chét

Bay gi¢ ta tham chiéu 6ng chét ¢é tao mii chot.
1. M& Iénh vé trén mat dau chot va vé mot dwdng tron.
2.  Chon duwdng tron va canh ngoai éng chét, gan twong quan Coradial.

3. Click Extruded Boss/Base. Dat Type |a Blind, Depth = 3mm va click OK.
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Dé& thém chdm cau vao dau mii chét, click Dome [ trén thanh céng cu Feature.

5.  Click mat phang dau md chét, dat Height = 3mm. Xem trwéc chém cau. Click OK. Vay la hoan
tat cai chot.

6. Click-phai Ién vung db hoa va chon Edit Assembly: Hinge. Nhv mét sw lwa chon, ban c6 thé
click Edit Part 2 trén thanh cong cu Assembly dé quay tré lai hiéu chinh t6 hop.
7. Lwu tap tin.

Pdi mau cho cac chi tiét

Dé dé quan sat, ban co6 thé déi mau cho céc chi tiét trong t6 hop.

1. Click mét chi tiét trong ving d6 hoa hoéc trén cay thiét
ké rdi click Edit Color .
2.  Chon mét mau tlr bang mau rdi click OK.

Stra déi cac chi tiét ban Ié

Bay gio» ban c6 thé 1am ra nhiéu b ban I& voi cac c& khac nhau.
1. Trén cay thiet ke, mé& réng chi tiét dung cau hinh cat trong. Click-dup feature Base-Extrude-
Thin dé hién thi cac kich thworc.

Click-dup mét kich thuéc. Hop thoai Modify xuét hién.
Thay déi gia tri kich thwédc va chac chan rang All Configurations dugc chon.

Click dé déng hop thoai Modify. Néu thich, hay lap lai cac buwéc 2 dén 4 dé thay déi cac kich
thwée khac.

5.  Click Rebuild. T4t ca cac chi tiét trong bo ban I& tw dong cap nhat. (Néu ban thdy thong bao
rang viéc dwng lai chot 6 10i, click Rebuild 1an nira).
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Trong chwong nay, ban sé tao moét chi tiét nhw hinh bén. Chwong nay
bao gom: )
O Ep day mét chi tiét vé méng
Chén cac géc ubn
Quay lui mot thiét ké
S dung ctra s6 Feature Palette

Ap dung mét cdng cu form feature (rap hinh)

0O 0O 0 0O o

Tao, bb tri va xép day mot form feature
Dé co thém thong tin vé cac tinh nang tao cac chi tiét thép tam, xem
chwong 12 sach hwéng dan st dung SolidWorks.

Céc phién ban sau, phuong phap thiét ké céac chi tiét vé méng co rat
nhiéu céi tién va nédng cap, co thé tim hiéu truc tiép tir phan Help cda

cac phién ban méi hon nay - DCL

Ep day mét chi tiét vé méng

CHUONG 12
TAO MOT CHI TIET TON RAP

Khi phat trién mét chi tiét tdn rap, ndi chung, sé la mot y twdng hay, khi thiét ké chi tiét trong trang thai
bent- -up (94p tAm phang lai). Chi tiét tén rap phai cé chiéu day ddng déu. Mét phwong phap kha thi 1a ép
day kiéu thanh méng moét bién dang hé.

1. Md& moét tai liéu part mé&i, mé Iénh vé trén Plane3 va click Normal To.

2. V& mot dwong thang dirng 1én trén xuét phat tir diém gbc va lay kich
thwée dai 200mm.

3. V& hai dwong ndm ngang nhw hinh bén. L4y kich thwéc doan trén =
50mm.

4. Click Add Relation va gan twong quan Equal (b&ng nhau) gitra hai
doan nam ngang.

5. Click Extruded Boss/Base. Hop thoai Extrude Thin Feature xuét
hién.

6. Trén nhan End Condition:
Dat Type Ia Mid Plane.
bat Depth = 100mm.

7. Trén nhan Thin Feature:
Dat Type la One-Direction.
D&t Wall Thickness = 2mm (chiéu day cua chi tiét).
Chon Reverse dé ép day chiéu day vao phia trong néu can.

8. Click OK.
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Chén mét géc udn

Bay gi&» ban bién chi tiét thanh mong thanh mét chi tiét ton rap. Dé tao cac
goc udn, ban phéi xac dinh nhv sau: ) ) ) )
O Mat co dinh: bé mat van gilr nguyén khi phan mém trai phang tam
tén.

O Ban kinh uén méc dinh: Ban kinh uén mac dinh phia trong s
dung khi tao géc udn hoac khi thém mét tam véach.
O  Géc ubdn cho phép: St dung mot trong cac phwong phap sau:

Bend table (bang goc uon) Mot bang dac tinh vat liéu do ban tao
ra, bao gom cac goc uon cho phep, cé dugc tir cac tinh toan trén
co s& chiéu day va ban kinh géc ubn.

K-Factor: Mot hé sb biéu trung cho vi tri 1op trung hoa déi voi
chiéu day tam tén.

Bend allowance (gia tri géc udn cho phép): Mét gia tri chinh xac
ma ban sé nhap vao trén co sé kinh nghiém va thurc tién. \

Click Insert Bends trén thanh cong cu Feature. Hop thoai Flatten xuét hién.
Chon mét trwéc cia chi tiét thanh méng dé lam mét ¢b dinh.

Dat Default bend radius (ban kinh uén mac dinh) = 2mm.

P b=

Duwéi Ben allowance, chac chan rang Use K-Factor da duwoc chon. Trong vi du nay, ta dung gia
tri mac dinh 1a 0,5. (Vi tri Iop trung hoa nam gitra chiéu day vat liéu — DCL)

5. Chéac chan rang Use auto relief da dwoc chon. N6 cho phép phan mém thém vao nhirng lat cat
hé trg can thiét dé tao goc udn.

6. Trong vi du nay, gilr nguyén kiéu hd tro’ la Rectangular (hinh chi nhat) va Relief Ratio = 0.5. Hé
s6 hd tro nay la khodng cach ma lat cat hé tro sé phat trién mot goc ubn.

Click OK.
Lwu tap tin la Cover.sidprt.

Quay lui thiét ké

Kiém tra lai cay thiét ké. Ba feature mai, trén dé mé ta cac budc trong tién trinh tao ra chi tiét ton rap.

0 Sheet-Metal1: biéu thi sy khdi dau cua tién trinh. N6 chira
nhirng théng s6 géc udbn mac dinh.

0 Flatten-Bends1: thém vao nhitng chd ubn can thiét voi goc
uon cho phep va khai trién chi tiét thanh mét tam t6n phang co
cac duwdng uodn tai cac vi tri thich hop.

O Process-Bend1: tién trinh uén gap lai mét chi tiét khai trién,
dwa noé tré lai trang thai bent-up (thanh pham).

Bay gid ta sé khai trién chi tiét ton rap dé dot |6 trén cac mép. Ban van co
thé tao cac 16 trwdc khi chén cac goc udn, nhwng trong vi du nay, ban dot 16
theo trinh tw nhw trong san xuat: Cac tdm tén phéng dwoc cat theo hinh
khai trién, dot 16 rdi ubn gap thanh chi tiét.
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D& khai trién chi tiét rap, ban quay lui thiét k& dén trang thai phéng va thém
céac feature méi ngay truéc feature Process-Bend (nguyén cong udn rap).
Viéc thém cac feature méi ngay truéc feature Process-Bend dam bao cho
chung dwoc nhin thay ti khi chi tiét con & dang phang.

1. Click Hidden Lines Remove.

2.  Quay thiét ké tré lai trang thai phéng, bang cac phuong phap sau:

Q Click Flattened trén thanh céng cu Feature.

O Click Process-Bend1 trén cay diéu khién thiét ké rdi click
Edit, Rollback.

O Click thanh cuén dwéi day cay diéu khién thiét ké roi kéo
thanh cudn 1&n bén trén Procces-Bend1. Con trd chuyén
thanh hinh ban tay va thanh cuén chuyén tir mau vang thanh
mau xanh khi dwoc chon.

V6i nhitng phwong phéap ban st dung, chi tiét sé phang ra,
khong con cac canh gap va cac géc udn. Chiéu dai dwoc ting 1én
theo tinh toan, cé xét dén viéc bu ban kinh géc uén va gia tri cho
phép clia goc.

3. D& nhin thay dudng tdm udn hién thoi, click-phai feature Sharp-
Sketch duwéi Flatten-Bends va chon Show.

4.  Dé an duwong tam udn, click-phai Sharp-Sketch va chon Hide.
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Cheén 16

Bay gi® chi tiét da phang, hay tao céac 16.

M& I&nh vé trén mat phang phia truéc.

Puadng ti€p tuyén cua

phan udn
Click CenterLine va vé mot dwong tm ndm ngang di

qua diém gitra =\ mat trwdc nhw hinh bén.

Véi dwdng tam van dang dwoc chon, click Mirror .
Vé hai dwong tron & miéng phang trén.
Hai dwong tron dwoc lay dbi xing xubng miéng phang
duwdi.
LAy dwérng kinh dwdng tron trén bén trai la 10mm.
Click Add Relation :
o bat twong quan Equal gilra hai dwdng tron trén.

o bat twong quan Horizontal gilra hai tdm cac
duwong tron trén.

O Doéng hdp thoai Add Geometric Relations.

Hoan tat viéc lay kich thuwéc cac dwdng tron trén nhuw
hinh bén.

Tét ca cac dwong tron bay gidr da hoan toan xac dinh.
Click Extruded Cut '8, a5t Type Ia Through All va click
OK.

Dé khoéi phuc trang thai gap lai cta chi tiét, click Flattened

hodc kéo thanh cudn xubng day cay diéu khién cac
nguyén cong thiét ké.

Kiém tra cay diéu khién cac nguyén cong thiét ké, Iuu y
rang nguyén cong Cut-Extrude nam gilra cac nguyén
cbng Flatten-Bend va Process-Bend.

10. Lwu tap tin.
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Dung céng cu tao hinh va ctra s6 Feature Palette

Cac cbng cu tao hinh ton rap la cac chi tiét SoIigWorks dac biét, co vai tr(‘),nhu’ khudn rap, b(f),nong V.V...
Ban ap dung cac cong cu tao hinh d6i v&i chi tiét ton rap thong qua clra sO Feature Palette dé tao ra cac
khe tan nhiét, ranh dét, vien mép v.v...

Phan mém SolidWorks c6 san mét s6 cong cu va Feature Palette dé ban bat dau, xem chwong 11 cla
cuon hwéng dan dir dung SolidWorks.

S dung cong cu tao hinh

1. Click Tools, Feature Palette dé hién
Hinh xem cUa s Feature Palette.

trudc oo mac dinh, cira sb Feature
hudng |ette m& ra & goc trai trén. ctra s6 )
Xuong ature Palette van sé & trén cira sb
lidWorks trong qua trinh ban lam A
viéc.

2. Click-dup thw muc cbng cu tao hinh

dé& mé no rdi click-dup thw muc
Louvers (khe thong khi).

. mang céac Item hién thj cac anh thu
Hinh xem 5 |am dé& dang cho viéc tim kiém, @L
trudc ya chon va chén ching vao méi /’ A
hlf(:')Q wong Part cling nhw Assembly.
én

é dwa khe thong khi vao chi tiét ton
rap, kéo noé tr ctra §6 Feature Palette
dén mat trwée chi tiét. Birng tha né ra
vOi.

Theo mac dinh, céng cu tao hinh T

(chay rap) sé rap xuéng dwdi xuyén /

qua mat dwoc chon.

4. D& chuyén hwéng chay rap, nhan
phim Tab.

Hinh xem truéce ty ddng cap nhat.

5. Tha cbng cu rap ra. '

Hop thoai Position form feature hién : /

thi. C& d& hdp thoai mé, viéc dinh vi ’

khe thdéng khi thwc hién théng qua / /&-- ..... .
bién dang dinh vi. ! / \

6. Pé quay bién dang dinh vi, click Tools,
Sketch Tools, Modify.

7. Go6 90 vao hop Rotate cla hop thoai 5
Modify Sketch va nhén Enter. | Vi | ;
Click Close. 3

Click Dimension, click Plane2 trén _ | )
cay diéu khién cac nguyén cong thiét
ké va click dwong tm nam ngang cla
bién dang dinh vi. Bat gia tri [a 40mm.

79



10. D& chinh tam khe va dé bién dang dinh

vi hoan toa xac dinh, gan mét twong <:\ \

quan Collinear gilra Plane3 va dudng \“:Qx ‘:.\\

tdm drng cla bién dang. Q\\ S
~n

11. Click Finish d& thoat hop thoai
Position form feature.

12. Doéng clra sb Feature Pallete.

13. Kiém tra cay diéu khién cac nguyén Ve
cong thiét ké. Luwu y rang nguyén cong . “‘h .
louver1t xuat hién sau Process- S e
Bend1. ~_ | &
P

Xép day cac khe théng gié

Bay gid ta x&p day cac khe thong gio
1. Click Linear Pattern ]

2. Click hop Direction selected rdi click mét canh doc trén mat trwdec.
Mot mdi tén xuat hién chi hwéng cla day.

Chon Reverse direction dé dbi hwéng néu can.
Dat Spacing la 40 va Total instances la 4.

Chéc chén rang louver1 cd trong list ctia hdp Items to copy.

AN

Chon Geometry pattern (x&p day hinh hoc).

Tuy chon nay lam tang toc qua trinh tao day. Cac thanh phan trong
day chi la biéu kién ch khdng phai la “that”.

Click OK.

Lwu tap tin.

CHUONG 13
TAO KHUON

Trong chwong nay, ban tao mét chi tiét rdi phat trién bd khudn cho né. Chuong nay gdm nhirng chu dé:

Lién két cac kich thudc
Tao mét té hop 1dng nhau cua chi tiét sdn pham va phoi khudn
Chinh stra trong béi canh bang cach chén mét khoang réng

Céc chi tiét hé qua

0O 0o 0 0 o

Kién thirc vé tham chiéu ngoai
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Tao chi tiét thiét ké

Trwoc hét, phai tao ra chi tiét ma ban mudn lam khuén
cho né. Ban tao chi tiét nay binh thwé'ng nhw tao cac chi

tiét khac.

1. M& part m&i va goi lénh vé.

2. Vé mét dwdng thm ngang di qua diém gbc.

3. Click céng cu Mirror.

4. V& mot doan thang xién nam vé moét phia dudng
tdm nhw hinh bén.
Click Mirror 1an niva dé tat Iénh dbi xirng.
Click cdng cu Tangent Arc.
Vé va ldy kich thwdc hai cung nhw hinh bén. Dé
lay khodng cach gitra hai cung, click diém bat ki
trén hai cung nay.
Dé co thém thong tin vé viéc 1ay kich thuoc tren
cung, xem chwong 2 sach hwéng dan st dung
SolidWorks.
Click Extruded Boss/Base.
Trong hdp thoai Extrude Feature:
bat Type Ia Mid Plane va Depth |a 60mm.
Chon hop kiém Draft While Extruding (ép day
c6 do doc) va dat Angle la 10°.
Click huy kiém hop Draft Outward (dbc ra ngoai)
néu can.

10. Click OK.
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Thém cac vau
1. M@ sketch méi trén mét trwde chi tiét va click Normal
To.
Vé& hai dwdng tron nhw hinh bén.

Gan céac twong quan cung ban kinh dé doéng trung tam
gilra dwdng tron I&n va canh tron, lam cho chung cé
cung kich thuéece:

Click Add Relation.

Chon dwdng tron va canh tron Ién.
Chon Coradial.

Click Apply.

4. Gan tvong quan cung ban kinh gitra dwdng tron nhé va
canh tron roi dong hép thoai Add Geometric Relations.

5. Click Extruded Boss/Base va ép déy cac véu theo cac
thiét dat sau: Coradial relation

Type la Blind

Depth 1a 20mm

Chon hop kiém Draft While Extruding

Angle la 30°

Khéng chon hép kiém Draft OutWard
6. Click OK.
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Lién két cac gia tri kich thwéc

Ban c6 thé lam cho d doc cac vau va than chi tiét bang nhau
bang cach lién két cac gia tri kich thwdc. Sau do, néu ban thay
doi mét dd doc, cac dé doc khac sé cap nhat th_(_ao.

1.

10.

11.

Trén cay thiét ké, click-phai thu muc IT_| Annotations,
va chon Show Feature Dimensions.

Click-phai kich thué'c do déc cta than (10°) va chon
Link Values.
G6 draft trong hop Name rdi click OK.

Click-phai kich thwéc d6 dbéc phan 16i (30°) va chon
Link Values.

Click mii tén bén canh hop Name, chon draft trong list
va click OK.

Click Tools, Options. Trén nhan General, dudi
Model, chon Show dimension names, then click OK.
Lwu y hai d6 doc cé cung mét tén.

Click Rebuild hoac Edit, Rebuild. Chi tiét dwoc dwng
lai v&i phan I6i c6 cung dé doc v&i phan than.
Double-click dd déc cta than hodc phan 16i va dbi
thanh 5°.

Click Rebuild . D6 déc clia ca hai phan déu thay déi.

Dé khong hién thj cac kich thuéc, click-phai thu muc
Annotations va huy chon Show Feature
Dimensions.

Lwu tap tin la Widget.sldprt.

L: Chon nhirng mat nay

1.
2.

Click Fillet hoac Insert, Features, Fillet/Round.

Chon hai bé mat va ba canh nhw hinh bén.

Chon nhirng canh nay

3.
4,
5.

Pbat Radius = 5mm.
Click OK.

Lwu tap tin.
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Tao phoi khuén

Budc tiép theo 13 tao phdi khuén, [a mot khéi dac dd I&n (sé tré thanh khudn) dé bao kin chi tiét thiét ké.

1.

3.

M& part m&i va m& mot sketch. V& mét hinh chir nhat tr gbc toa do va lay kich thuwéc =
300x200.

Click Extruded Boss/Base hoac Insert, Base, Extrude. Extrude hinh chir nhat v&i Type la
Blind va Depth = 200mm.

300

200

Lwu la Box.sldprt.

Tao mét td6 hop trung gian

Muc nay trinh bay cach tao mét t& hop trung gian cla chi tiét thiét ké va phoi khuén.

N =

Click File, New, Assembly. Néu gbc toa d6 khéng hién thi, click View, Origins.
Sép xép cac clra sb. (Click Window, Tile Horizontally hoac Tile Vertically.)
C6 ba clra s6: Widget.sldprt, Box.sldprt, va Assem1. (ddng cac clra sb khac.)

Trong cira sb Box.sldprt, click tén chi tiét Box. trén cay thiét ké, kéo vao cira sb Assem1 va tha
ra & goc toa do trén cay thiét ké. dé y hinh con trq. Cac mat toa d6 clia Box dwgc dong trung véi
cac mat toa do clia assembly va hkhuuon dwgc c6 dinh vi tri.

Kéo chi tiét thiét ké tir ving dd hoa trong clra s6 Widget.sldprt va tha vao trong ving dd hoa
ctra sb assembly, canh phdi khuén.

Maximize ctra s6 assembly chuyén sang hwéng nhin isometric view orientation.

Trén cay thiét ké, click bén canh méi chi tiét dé trai rong cac feature ra.

DPinh tam chi tiét trong l6ng phéi khuén

Bay gio, ban can dinh vi chi tiét thiét ké chinh gitra long khudn. Ban c6 thé di chuyén chi tiét dén noi ban
muén béng cach kéo né, rdi st dung cac khdng ché khodng cach gitra cac bé mét cac chi tiét.

Dé nhin J'o hon, hJen thi Igleu Hidden In Gray hoac Wireframe. Hoac ban co6 thé lam cho khuén tré nén
trong subt nhin thay chi tiét kiéu Shaded.

1.

Click-phai Box trén cay thiét ké va chon Component Properties. Click nut Color, rdi click
Advanced.

Trong hop thoai Material Properties, kéo con trvot Transparency sang bén phai khoang non
ntra. Click OK dé dong hop thoai.

Click Move Component va click chi tiét thiét ké trong viing d6 hoa. Kéo chi tiét vao trong khuon.
Lwu y rang ban co6 thé nhin xuyén qua khuén. Thay doi hwdng nhin va tiep tuc di chuyen chi tiet
cho t&i khi n6 nam gan gitra khuén.

Click Mate hoac Insert, Mate.
Hép thoai Assembly Mating xuét hién.
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10.

1.
12,

Trén cay thiét ké, click Plane1 cia Box va Plane1 ciia Widget. Click Distance, dat 100mm va
click Preview.

Click Rotate View, va quay td hop dé kiém tra vj tri cta chi tiét. Néu can, huy kiém hop Flip
Dimension To Other Side va lai click Preview.

Click nat pushpin dé gitr hop thoai Assembly Mating cho cac buéc tiép theo.
Click Apply.

Thém khdng ché khoang cach khac, lan nay la gitra Plane2 clia khuon va Plane2 cla chi tiét.
Dat khoang cach la 100mm, click Preview, va click huy hop kiém Flip Dimension to Other Side
néu can.

Lam tiép cac mat Plane3 cta khudn va chi tiét, khodng cach la 150mm.
Chi tiét da nam chinh gitra khuén.
béng hop thoai Assembly Mating.

Lwu la Mold.sldasm.

Tao long khuodén

O muc nay, ban sé stra phéi khuon Box trong méi truong assembly. Ban lam khéi hop dac thanh chi tiét
khubn cé Idong rong giong nhw chi tiét thiét ké Widget.

1.
2.

8.

Click Hidden in Gray.

Click Box trén cay thiét k& hodc trong ving dd hoa va click Edit Part trén thanh céng cu
Assembly.

Phoi khudn chuy&n sang mau héng trong ca ving d6 hoa va cay thiét k&. Thanh trang thai goc
dwéi phai la “Editing Part.”

Lwu y: Quan trong la phéi y thirc dwoc rang ban dang stra d6i part chir khéng phai hiéu chinh
assembly, vi vay cac thay dbi clia ban sé phan anh truc tiép vao chi tiét gbc, Box.sldprt.
Xem thém chwong 7 SolidWorks 99 User’s.

Click Insert, Features, Cavity.

Hop thoai Cavity xuét hién.

Chon Widget trén cay thiét k&. Tén ctia né xuét hién trong hop Design Component.
Dat Scaling Type |a About Component Centroids va Scaling Factor [a 2%.
Nhirng thiét dat nay kiém soat kich c& long khuén co tinh dén doé co ngét ciia vat liéu.
Click OK dé tao Idng khuén c6 hinh dang cua chi tiét Widget.

Tré lai moi trwdng assembly béng cach click lai Edit Part, hoac béng cach chon Edit
Assembly: Mold tir shortcut menu.

Lwu assembly.

Danh muc cac tham chiéu ngoai

Hay kiém tra cay thiét ké. Chi tiét (flBox<1> -> co chira mét feature Cavity1 ->. Mdi tén -> chi thi mot
external reference (tham chiéu ngoai). Dau hiéu nay xuat hién khi ban tham chieéu mét part (hoac feature)
dé tao ra mot feature trong part khac. Feature méi phu thudc vao feature tham chiéu trén chi tiét kia.

Long khudn cé mot tham chiéu ngoai dén chi tiét thiét ké vén duoc dung l1am co sé&. Vi vay, néu ban thay
déi Widget, long khudn Cavity1 ctia Box sé cap nhat dé dap (rng thay ddi do. Luu y feature Update
Cavity1 in Box & day cay thiét ké.

Dé liét ké cac tham chiéu ngoai, click-phai part hodc feature c6 mii tén va chon List External Refs.

Chuy:

Cac tham chiéu ngoai chi tw dong cap nhat néu tat ca cac tai liéu lién quan déu dang ma khi tién
hanh cac thay doi. Néu khéng, cac tham chiéu ngoai sé la khéng cung ngi¥ canh. Bé cap nhat
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cac tham chiéu ngoai khéng cuing ngi¥ canh, ban phai mé va dwng lai tai liéu ma cac tham chiéu
ngoai da tao ra (trong vi du nay, la bd khuén). Xem thém chwong 7 clda SolidWorks 99.

Cat khuodn

Budc cudi cuing la cat khoi hop thanh hai nira dé lam thanh cac manh khudn. Ban tao ra céc chi tiét hé
qua clia khudn do viéc stra doi chi tiét Box.

1.

o 0N

o

10.
11.

12

Chon chi tiét Box trong vung dd hoa ho&c trén cay thiét ké va click File, Derive Component
Part.

MGt clra s6 part xuét hién cho chi tiét hé qua. Mot chi tiét hé qua ludn co mét chi tiét khac la
feature dau tié:n clia nd. Feature dau tién nay cé mdi tép sau tén cla no vi né cé6 mot tham chiéu
ngoai tir chi tiét hé qua. Ban c6 thé liét ké cac tham chiéu ngoai nhw mé ta & muc trén.

Click Isometric, rdi click Hidden in Gray ho&c Wireframe dé nhin thay long khuén.
Chon bé mé&t méng huwéng vé ban va mé sketch méi.
Chon canh long khuén phia cudi khéi hdp. Canh nay nam trén mat phang phan khuén

Click Convert Entities ho3c Tools, Sketch Tools, Convert Entities dé chiéu canh lén mat
sketch.

Click doan thang va kéo cac diém mut ra ngoai khi hop.

Click Extruded Cut hoac Insert, Cut, Extrude. Trong hép thoai Extrude Cut Feature: Bat Type la
Through All.

khong kiém Flip Side to Cut. Luu y hwdng miii tén trong ving d6 hoa. Mii t&n hudng vé phia
vat liéu bj lay di.

Click OK.
Click Shaded va xoay chi tiét dé nhin ldng khuén.
Lwu nlra khuén nay la Top_mold.sldprt.

Dé tao nira khudn kia, tr lai clra sb t6 hop Mold va Iap lai tir budc 1~7. D6 hwéng cat bang
cach chon hép kiém Flip Side to Cut trong hdp thoai Extrude Cut Feature.

Lwu ntra khuén nay la Bottom_mold.sidprt.

BE GIANG!
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