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Lesson 1- Part

Bai 1 s€ hudng dan cu thé cho ban tung budc tao
dung md hinh SolidWorks dau tién. Ban sé tao ra
chi tiét don gian nhu minh hoa.

Bai hoc nay bao gdm:
e Tao mot khi co s
e Thém mot phan 10i
o Cit mot cdi 18

e Cic lénh sira d6i (vé tron, thay ddi kich
thudic)

e Hién thi mét hinh cit ctia m6 hinh

Tao mt tai li¢u Part' méi

Ban bat dau bai hoc nay véi viéc m¢d mat tai liéu part moi.

1. Click’ New D trén thanh cong cu Standard.
Hop thoai New Solid Works Document xuat hién.
2. Click Part, rdi click OK.

Mot cira s6 part méi xuét hién.
~ \ ~ A
Vé hinh chir nhat
Pic diém dau tién cia chi tiét nay 12 mot khdi hop chit nhat, tao ra tir mot bién dang hinh chit nhat

dl}:qc q5y cao 1én. Ban bit dau béng cach vé hiph chir nhat d6. (Lénh tao hinh dau tién nay tuong
doi gidng nhu tao phdi trong ché tao mdy thuc té - DCL).

1. Click Extruded Boss/Base’ E trén thanh cong cu Features. Cac mat ph'flng toa do Front

(trudce), Top (trén), Vﬁq Right (phai) xuét hién va con trd chuyén thanh QQ (cho biét né sén
sang chon mot mat phang lam co s& cho bién dang sé veé).

Luu y rang khi ban di chuyén con tro trén mot mat, duwong bién cua mat do sé sdang lén.

! Part dugc hiéu 1a mot cira s6 dung dé xdy dyng mé hinh hinh hoc trong SolidWorks. SolidWorks dung tung chi t1et
may (mot mo hinh hinh hoc don) trong moi cua sO Part va luu ching thanh nhitng tap tin Part Cic chi tiét may nay, néu
can, s& dugc dua vao mot cira s6 1ap rép goi 12 Asembly dé tao thanh céc cum chi tiét hodc t6 hop may hoan chinh, day
lai 12 mot tap tin loai khdc, Asembly. Tir céc tap tin Part va Asembly niy, c6 thé tao ra cdc tap tin ban v& k¥ thuat, goi Ia
céc Drawing, lai 12 mot loai tap tin khdc nira, Drawing. Trong SolidWorks, khong tao ra céc ban v& bang thao tic thu
cong, vi cdc ban v& déu hoan toan sinh ra ty dong tir nhitng md hinh Part hodc Asembly. Ba loai tap tin ké trén dwoc
lién két rat chit chd voi nhau, mdi thay doi trén mot tap tin, s& dwoc cap nhét t6i cdc tap tin lién quan, qua cdc bai hoc,
diéu nay s€ dugc minh hoa sinh dong.

% Bam niit trdi ciia chudt (ding tir “click” chuan hon va tugng thanh hon ding tir “kich™).

3 Lénh tao khdi dic bang cdch ddy cao mot bién dang.



Di chuyén con tro trén mit Front va click dé chon mat nay. Céng nhin chuyén huéng dé
cho méat Front doi dién voi ban. Thanh cong cu cac 1€nh vé Sketch xuat hi¢n va mdt sketch
(duoc hiéu 1a mdi truong dé v€ cac bién dang- DCL) dugc md ra trén mét Front.

Click Rectangle® L trén thanh cong cu Sketch.

Di chuyén con tro dén géc toa do cua sketch L Con tro khi ¢ trén géc toa d0 c6 hinh & L.
Click vao gdc rdi di chuyén con tré dé v& mot hinh chir nhat.
Khi ban di chuyén con tro, luu y sw hién thi kich thudc cia hinh chiv nhét nay.

Click dé hoan tét hinh chir nhat. N 4rvmets

Ban khéng can v& chinh xéc kich thudc; sau diy

ban s& dung cong cu Smart Dimension’ 4 dé
lay kich thudc cho bién dang nay.

Click Select R trén thanh cong cy Standard. H

Hai canh cua hinh chit nhat tiép xtic voi géc toa dé ¢6 mau den. Béi vi ban bat dau vé nr
goc, nén dinh nay dwoc tw dong gdn véi goc toa dd, né khong di chuyén nr do dwoc. Hai
canh (va ba dinh) con lai ¢6 mau xanh dam. Piéu nay cho biét chiing chuwa dwoc xdc dinh va
vi vdy, chiing tir do di chuyén.

Hay thir kéo mot trong nhitng canh hodc dinh mau xanh dé thay doi kich c& hinh chir nhat.

Lay kich thwéc

Trong phan nay, ban xé4c dinh kich ¢& ciia hinh chir nhat bang cdch gan cac kich thude va thay ddi
ching. Phan mém SolidWorks khong budc ban phai 14y kich thudc trude khi dung bién dang dé tao
md hinh. Tuy nhién, trong vi du nay, ban s& ldy kich thudc ngay bay gid dé bién dang hoan toan
duoc xac dinh.

1.

Click Tools, Options, System Options, General.

2. Huy kiém Input dimension value, r6i click OK.

3.

Click Smart Dimension 4 trén thanh cong [:;.f}

cu Sketch. Con trd d6i thanh “@

Click canh trén ctia hinh chit nhit, roi click 74,13

vao noi ban muon dat kich thudc. Canh ding = =
bén phai cua hinh chit nhat chuyén tor mau E?;}

xanh sang mau den. Bang viéc lay kich thudc
cua canh trén, ban da hoan toan xac dinh vi tri
cua canh phai.

4 Lénh v& hinh chit nhat, thyc hién bang céch click hai diém chéo nhau ctia hinh chir nhét dinh v&.

> Cong cu lay kich thude thong minh. Néu di timg st dung cic cong cu ldy kich thudc cia AutoCAD, ban sé& thiy cong
cu nay cua SW thyc sy thong minh. Chi bing mot cong cu duy nhét nay, tiy vao ddi tugng dugc chon va cich di
chuyén chudt, ta c6 thé 1ay di moi kiéu lay kich thuéc.
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th’ng ban van c6 thé kéo canh trén Ién va 1 74 '| 3
xuong (sau khi da click Smart Dimension

9 4
A - A N . N L3

dé tat cong cu nay di). Mau xanh cua
canh nay cho biét né van chua dugc x4c dinh.

gl

5. Chic chin ring cO6ng cu Smart

Dimension 9 dang dugc chon, click canh
phai rdi click vao noi dit kich thudc. Canh
trén va nhitng dinh con lai chuyén sang mau 4
den. Thanh trang thdi & géc phai dudi cira sd : !
cho biét bién dang nay di hoan toan xdc dinh.

47.38

Thay doi cac gia tri kich thwéc

Trong muc nay, ban s& thay ddi gid tri céc kich thudc.

1. Double—clic’k6 mot trong nhitng kich thudc vira 1dy. Hop thoai
Modify xuat hién. Kich thudc dugc chon sang 1én.

kich thuéc méi. Gid tri kich thude bay gior Ia 120mm.

3. Click Zoom to Fit’ & iren thanh cong cu View dé hién thi hinh chi¥ nhat trén toan b viing
d6 hoa.

4. Double-click kich thudc con lai va cing thay doi gid trj ciia né thanh 120.

5. Click Zoom to Fit S 14an nita.

Tao khoi co sé

Lénh tao hinh dau tién d6i voi mdi mo hinh duoc goi la tao khdi co s& (base feature). Ban tao ra
khoi nay bang cach day cao bién dang hinh chir nhat.

1. Click Exit Sketch e trén thanh cong cu Sketch hoac
trén thanh cong cy Standard.

Bang thudc tinh Extrude xuét hién trong cay
FeatureManager (bang bén trai), cong nhin cia bién
dang chuyén sang trimetric (hinh chiéu truc do) va hinh
xem trude cta khdi co so xudt hién trong viing dd hoa.

2. Trong bang thudc tinh, dudi Direction 1%
e Chon Blind trong End Condition.

e (G0 30 cho Depth i .
Ban ciing c¢6 thé thay doi gid tri ciia Depth bang cdch

click cdc mii tén lén va xuong =1. Méi lan click, hinh
xem truoc lai cdp nhat trong ving do hoa.

® Click nhanh hai 1an nit chudt trdi vao cting mot di twong.
" Zoom toan bd nhiing do6i tugng hién hiru Ién toan man hinh.
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3. Click OK@ dé tao khdi extrusion. Khdi mdi tao, Extrudel, xuét hién trong cay
FeatureManager va trong ving d6 hoa.

AIEILY e
Partl
17 Armotations

-] Ligghiting

+1- 5] Sodid Bodies (1)
2 Fromi
i Top
3 Right
L. Origin

BRI e

— -
- -
."-'-.

4. Néu ban can zoom dé nhin thiy 1 toan bd md hinh, nhin phim Z dé thu nho va Shift+Z dé
phong to.

5. Click c}?iu cong # bén canh Extrudel trong cdy FeatureManager. Sketchl, ma ban ding dé
tao khoi co s, da dugc dua vao feature nay.

Luwu tai liéu Part

Bay gio ban luu tai liéu nay.

| . r
1. Click Save trén thanh cong cu Standard. HOp thoai Save As xuat hién.

2. Trong hop File name, g Tutorl va click Save. Phan m¢ rong .sldprt dugc dua vao cho tén
tap tin va file nay da duogc luu.

Cdc tén file khong phdn biét ky tw hoa va thuwong. Nghia la tén files TUTORI.sldprt,
Tutorl.sldprt va tutorl.sldprt hoan toan nhw nhau.

Tao bién dang phan 16i

bé tao dic diém tiép theo cho chi tiét nay (16i hodc 16m), ban s€ v€ bién dang
d6 1én cac bé mat cua mo hinh hodc cac mat toa do rdi day chiing cao Ién.

1. Click Hidden Lines Removed’ ] trén thanh cong cu View.

2. Click Extruded Boss/Base ® QQ

3. Di chuyén con trd trén mit trudc ciia khdi hop. Con tré doi thanh 0, X’/
I

va céc canh cia mdt nay sdng lén dé cho biét mat d6 da duoc chon.
4. Click 1én mat trudc dé chon. Mot sketch duge md trén mit trude cia
khoi hgp. Thanh cong cu Sketch xuat hién trong CommandManager.

5. Click Circle' |2 trén thanh cong cu Sketch. Con tré tré thanh &7,

5. Click gan tAm ctia bé mit va di chuyén con tré dé v& mot duong tron. _
Click lan nira dé hoan tat vong tron. er'. u

8 Huéng thu nhét - ban c6 thé dy bién dang theo hai huéng ngugc chidu nhau.
? Kiéu hién thi khong to béng va khong thay cac nét khuét cua mo hinh.
10 Cong cu v€ dudng tron, thuc hién bang cich click tam diém r6i click mot cho khac.
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Lay kich thwéc va tao phan 16i

bé x4c dinh vi tri va cd cia duong tron, hay lay cac kich thudc can thiét.

1.
2.

4

Click canh trén ciia bé mat, click duodng tron roi click mot vi tri dat
kich thudc.

Click Smart Dimension

Double-click kich thudc nay, gd 60 trong hop Modify va click .

Lap lai thu tuc nay cho kich thudc gitta duong tron va canh tha hai
cua bé mat, dat gid tri 1a 60.

Van dung cong cu Smart Dimension 4 chi click riéng duong
tron dé léy kich thuéc duong kinh ctia né. Di chuyén con tré xung
quanh dé thiy hinh xem trudc cia kich thude nay. Khi kich thude
nay nam ngang hoac thang dtng, né thé hién nhu kich thude thang,
khi n6 1éch mot géc, né thé hién nhu kich thuéc duong kinh.

Click mot noi dé dat kich thuéc duong kinh. Nhép gid tri 1a 70.
Puodng tron chuyén thanh mau den va thanh trang théi cho biét bién
dang da hoan toan x4c dinh.

Click Exit Sketch € Bang thudc tinh Extrude xuét hién.

Trong bang thudc tinh, dudi Direction 1, dat Depth \‘ﬁ la 25,

n}lﬁng muc con lgi dat theo mac dinh va click OK v) dé tao phén
16i. Extrude2 xuat hién trong cay FeatureManager.

Cit 16

Cat mot 15 thung déng tam voi phén 16i. Bé 1am viéc nay, ban tao mot bién
dang va lay kich thudc cho né. Sau d6, ban gan tuong quan cho tdm bién
dang trén phan 161. Cudi cung, ban cat thanh mot 10 thung.

Trudc tién, v& bién dang va ly kich thudc cho 13.

1.

Click Shaded With Edges'' ] trén thanh cong cu View.

" Kiéu hién thi t6 bong va thiy cic canh ctia mo hinh.

61.48
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o , ”
Doi khi thanh cong cu dai hon man hinh, click miii tén\d ¢ cuoi thanh cong cu dé truy cdp
cdc niit cong cu bi an.

2. Click Extruded Cut" @ trén thanh cong cu Features.

Click mit tron phia trudc phan 16i dé chon né.

4. Chon Normal To" & trong thanh cong cu Standard
Views.
M0 hinh s¢ quay lai, dé miat duoc chon dbi dién véi ban.

5. V& mot duong tron gan tim cua phan 16i nhu minh hoa.
Click Smart Dimension va lay kich thuéc duong kinh
la 50mm.

Sy

D

1. Click Add Relation" L trén thanh cong cu Sketch. Bang thudc tinh Add Relations xuét
hién.

Sau d6, gan tuong quan dong tam.

2. Chon duong tron vira v& (dudng tron bén trong) va canh tron ctia phan 16i (dudng tron bén
ngoai). Nhitng doi twong dugc chon xuat hién dudi Selected Entities'’

3. Dudi Add Relations, click Concentric 16 . ConcentrigO XuAt hién dudi Existing
Relations. C4c dudng tron trong va ngoai 1ap tirc ¢6 quan h¢ dong tam.

4. Click OK @

Cubi cuing, thyc hién thao tac cit.

1. Click Exit Sketch € Bang thudc tinh Cut-Extrude Xuét hién.

2. Trong bang thudc tinh nay, dudi Direction 1 \-@, chon Through All"" trong End
Condition.

3. Click OK.

4. Click Standard Views va chon Trimetric 3

5. Click Save ] 44 1vu tap tin.

Lam tron cac goc

Trong muyc ndy, ban 1am tron bon géc cia part bang 1énh fillet. Boi
vi tat ca céc géc lugn déu c6 béan kinh bang nhau (10mm), nén ban
cO the tao ching trong cing mot 1énh.

Dau tién, ban thay d6i vai tily chon hién thi dé d& quan sit nhimng gi
sdy ra khi ban tao géc luon.

12 Cit bo mot phén vt liéu theo cach ddy cao mot bién dang.

13 Xoay mit phing vé tryc dién voi ban. Néu click cong cu nay lan nita, cong nhin s€ xoay theo huéng nguoc lai.
' Gén cdc quan hé hinh hoc giita cdc ddi twong v&, vi du: vudng géc, tiép tuyén, ddng tam, thing hang. ..

15 C4c dbi tugng dugc chon.

' Pdng tam.

7 Xuyén sudt.



1. Click Tools, Options, System Options, Display/Selection.

2. Duoi Hidden edges displayed as, chon Solid. Tuy chon nay lam cho dé thay cdc duong
khuat khi ban dung cong nhin Hidden Lines Visible.

3. Dudi Part/Assembly tangent edge display, chon As visible. Ding tiy chon nay dé dé thiy
cdc canh dugc vé tron khi ban tao ching.

4. Click OK.

5. Click Hidden Lines Visiblelgr O trén thanh cong cu View.
Cong nhin nay cho phép ban thay cac canh khuat.

Tiép tuc, ban 1am trdon bdn canh cua part.
1. Click canh ctia géc thir nhat dé chon no.

Lueu ¥ cdc bé mdt, cdc canh va cdc dinh sdng 1én nhw thé nao
méi khi con tré ¢ trén nhitng doi twong nay, cho biét ching ¢é |
khd ndng dwoc chon. Pong thoi, ciing luu ¥ con tré thay doi
nhu sau:

ﬂ— Canh L})[:j- Mat l% o- Pinh

2. Nhén gitt Ctrl va click ba canh cua cic géc con lai.

iy . .
% trong khi chon Chon bon canh nay

Ban c6 thé ding cong cu Rotate View'

<

céc canh. Click Rotate View 2] va kéo dé xoay mé hinh rdi

| " )
click Rotate View %1 1an nita dé tiép tuc chon céc canh.

3. Click Fillet (& trén thanh cong cu Features.

Trong bang thudc tinh, du6i Items To Fillet, hop Edges,
Faces, Features, and Loops cho thay bon canh dugc chon.

Néu ban di chuyén con tro trén mot hop hodac mot biéu twong
trong bang thugc tinh, mot dong nhdc sé xuat hién voi tén cua
hop hodc biéu twong do.

4. Dudi Items To Fillet, chon Full preview. Mot hinh xem trudc
cua cic goc lugn xuat hi¢n trong vung do hoa.

5. Dit Radius < 12 10.
6. Click OK @),

Bén gbéc dugc chon da dugc vé tron. Lénh Filletl xuét hién
trong cay FeatureManager.

'8 Théy cdc canh khuét.
1 Xoay cong nhin



Thém cac géc lwon

Bay gio, ta thém cdc goc lugn vao nhitng canh khic cua part. Ban c¢6 thé chon cic mdt va canh

trudc khi goi 1€nh Fillet.

1. Click Hidden Lines Removed .

2. Click Fillet @ Bang thudc tinh Fillet xut hién.

3. Click mat truée ctia khdi co s, nhu minh hoa.
Mot hinh xem trudc cua goc lugn sé Xuét hién trén canh ngoai cua
khoi co sé va phan 16i.
Danh sdch Edges, Faces, Features, and Loops cho biét mot bé
mat da dwoc chon. Mot hop thong tin (callout) trong vitng do hoa

chi thi bdn kinh Radius .

4. Dudi Items To Fillet, dat Radius ) 1a 5 va click OK.

Céc canh trong va ngoai duoc vé tron trong mot 1énh duy nhat.

5. Click Fillet 8] 13n nia.

6. Click mit truéc ciia phan 16i nhu minh hoa.

7. Dit Radius < 13 2 va click OK (7)

Luu ¥ ring danh muc cdc 1énh liét ké trong cdy FeatureManager
xuat hién theo trinh ty ma ban da thuc hién. |

8. Click Shaded With Edges ] trén thanh cong cu View roi click

“ .
Rotate View |32 vi xoay part dé thay cdc géc nhin khic nhau.

9. Click Save dé luu part.

Lam rong mo hinh

Tiép theo, ban 1am rong m6 hinh. Lénh Shell s& 1am rong md hinh bang
cich lay di phan vat li¢u khoi bé mat dugc chon, chi dé lai mot 16p vo
mong.
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1. Click Standard Views va chon Bac (5 Mat sau cia mo i )
hinh do61 dién véi ban.

2. Click Shell [a trén thanh cong cu Features. Bang thudc %[:j
tinh Shell xuat hién.

3. Click mat sau dé chon no.

Mit duogc chon xuét hién dudi Parameters trong danh

sach Faces to Remove N .

Dué6i Parameters, dat Thickness \‘/5 1a 2, rdi click OK

Lénh shell thyc hién viéc 1iy di mat duoc chon va dé lai
mot 16p vo mong.

. . iy
4. Dé thay 6 két qua, click Rotate View 221 va xoay mo
Fu| | o
hinh. Click Rotate View [*11an nita dé tit cong cu nay.

Sira d0i cac 1énh da thuc hién

Ban c6 thé sira ddi mot 1énh nao d6 vao bat ctr ldc ndo. Muc
nay trinh bay mét cach thay doi kich thude cua 1énh extrude.

1. Click Standard Views va chon Trimetric 8

2. Double-click Extrudel trong cay FeatureManager.

3. Céc kich thudc ctia 1énh nay xuét hién trong viing do
hoa.
unble-click s6 kich thuge 30. Hop thoai Modify
xuat hién.

4. Dit gia stri 1a 50, rdi click .

11



5. Click Rebuild® 8 trén thanh cong cu Standard dé cap
nhat kich thudc moi.

6. Click Save ld dé luu part.

Hién thi mét hinh cat

Ban c6 thé hién thi mot hinh cat 3D cta md hinh tai bat ctr thoi
di€ém nao. Ban dung cdc mdt cia md hinh hodc cdc mat toa do dé
xdc dinh mat cat. Trong vi du nay, ban dung mat Right dé cat mo
hinh.

1. Click Standard Views va chon Trimetric 3

2. Click Shaded”' 9 trén thanh cong cu View.

3. Click Section View* iy trén thanh coéng cu View, hodc click View, Display, Section
View. Bang thudc tinh Section View xuat hién. Dudi Section 1, mdt Front xuat hién theo
mac dinh trong hdp Reference Section Plane/Face.

4. Dudi Section 1, click Right 7] dé chon mit Right.

5. GO 60 cho Offset Distance \'ﬁ‘\ va nhan Enter. Mot mat cit xut
hién, cich mat Right 60mm.
Ban ciing ¢6 thé ﬂZy doi gid tri cuia Offset Distance & bang cdch

click cdc mii tén =1 1én va xuong. Moi lan ban click miii tén, hinh
xem truoc lai cdp nhdt trong ving do hoa.

6. Click OK @

Hinh cit ciia m6 hinh hién thi. Day chi 1 biéu dién hinh cit ciia mo
hinh, ban than m6 hinh khong thuc su bi cat. Hinh cat van thé hién
du ban c6 thay doi hudng nhin hodc zoom md hinh.

7. Click Section View hoac View, Display, Section View iy lan nira
dé thoi xem hinh ct. M6 hinh lai tré vé nguyén ven.

Chiic mirng ban da hoan thanh bai hoc nay!

2 T4i 14p lai mo hinh sau khi thyc hién nhitng stra d6i dung hinh.
2! Kiéu hién thi mé hinh dwoc t6 béng nhung khong thy cdc canh.
2 Hinh cét.
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Lesson 2 - Assembly”’

Mot td hop ¢6 hai m6 hinh don hoac nhiéu hon trong mot tai liéu SolidWorks, cdic md hinh don nay
con dugc goi 1a cdc thanh phan. Ban bo tri cdc thanh phan nay va dinh hudng ching bang cach lap
rap theo cdc twong quan gitra cac thanh phan.

Trong bai hoc nay, ban s& xiy dung mot t6 hop don gian dya trén co
sO chi tiét ma ban da tao ra trong bai 1.

Bai nay dé cép cdc van deé sau:
¢ Dua céc part vao moi truong lap rap assembly

o Di chuyén va quay cdc thanh phan trong mot assembly

Tao khdi co sé

Ban c¢6 thé sir dung ciing phuong phdp da hoc trong Lesson 1 dé
tao khoi co s& cho mot part moi.

1. Click New D trén thanh cong cu Standard va m¢ mot part moi.

2. Click Extruded Boss/Base E va chon mat Front . Mot sketch s€ mé ra trén mat Front.

3. Sketch a rectangle beginning at the origin.

4

4. Click Smart Dimension

va 14y kich thu6c hinh chit nhét 12 120mm x 120mm.

5. Click Exit Sketch € Bang thudc tinh Extrude va hinh xem trudc cia khdi extrusion xuét
hién.
6. Dudi Directionl:
o DPit End Condition 1a Blind.

+  Dit Depth ' 1290,

Chon nhitng
canh nay

7. Click OK @

8. Click Hidden Lines Visible O trén thanh cdng cu
View.

9. Click Fillet a trén thanh cong cu Features va chon bon
canh nhu minh hoa.

10. Trong PropertyManager, dudi Items to Fillet, dat
Radius # 12 10.

11. Click OK @

» Asembly 12 mdi truong lép rap. Cac chi tiét mdy dwoc thiét ké trong méi truong part s& dugc dua vao lép rdp trong
mdi truong asembly dé tao thanh cum chi tiét mdy hay t6 hop, khi d6 céc chi tiét nay con duoc goi 1a thanh phin cua to
hop. Luu y rang ta cling c6 thé thiét k& céc chi tiét may trong ngit canh ciia moi truong asembly va nguoc lai, ciing c6
thé tao ra nhidu chi tiét tich roi trong mot tai liéu part. Tuy nhién, hai moi truong nay lai hoan toan khac nhau va chiing
¢6 nhitng chtrc nang riéng biét, ma ta s& dan thay ro thong qua viéc 1am cic bai tip trong gido trinh nay.
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Tiép tuc, ban 1am rdng part ndy.

1.

2.

Click Hidden Lines Removed &

Click Shell @ trén thanh cong cu Features . Bang thudc
tinh Shell xuat hién.

Chon mat trude cia md hinh. Mat nay dugc dua vao hop

Faces to Remove ' trong bang thudc tinh.

Duoi Parameters, dat Thickness \‘f: 1a 4. \

Click OK @
Luu part 1a Tutor2.

Tao go cho hop

Trong muc nay, ban s€ dung cic cong cu Convert Entities va Offset
Entities d€ tao cdc duong nét v& trong sketch. Sau d6, ban cat mot go
o mép hop dé lap khép vai chi tiét da tao trong bai 1.

1.

Click Zoom to Area Q va kéo mot hinh chit nhat & goc cua

chi tiét, nhu minh hoa. Click Zoom to Area Q 1an nita dé tit
cOng cu nay.

Chon mat trude cua thanh méng. Céc canh cua mat nay sang
[én. Mot sketch da dugc mo trén bé mat dugc chon nay.

Click Extruded Cut (=] trén thanh coéng cu Features.
Mot sketch da dugc md trén bé mat dugc chon nay.

Click Convert Entities”* D trén thanh cong cu Sketch.

Céc canh ngoai cia mat dugc chon s€ dugc chiéu va chép 1én
mat phang v&, thanh cdc doan thang va cung tron.

Click Offset Entities™ trén thanh cong cu Sketch. Bang
thudc tinh Offset Entities xuat hién.

Duéi Parameters, dit Offset Distance \"E": Ia 2. Hinh xem
trude the hién duong offset hudng ra phia ngoai.

Kiém Reverse dé doi hudng offset vao trong.

Click OK '/FJ.

Mot nhém cac duong nét vé da duoc dua vao sketch, offset tur

** Cong cy nay chuyén céc canh ctia mo hinh thanh cdc dudng nét v& trong mot sketch. Luu ¥ rang céc canh ctia mo
hinh va céc nét v€ trong sketch 12 hai loai thuc thé khéc nhau hoan toan. Dé thuc hién mot $6 Iénh dung hinh, ta can ¢c6
bién dang 12 cdc nét v&, néu cic nét v& ndy tring véi cdc canh ciia md hinh, ta c¢6 thé ding 1énh Convert Entities dé
chuyén céc canh nay thanh nét v& chir khong st dung cdc canh tryc tiép 1am bién dang duoc.
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canh ngoai cua mdt dugc chon véi cy ly 2mm. Quan hé nay
van dugc duy tri du cdc canh goc c6 thay doi.

10. Click Exit Sketch €| trén thanh cong cu Sketch. ey
Ionld
, . - ,}‘Q‘u\
Bang thudc tinh Cut-Extrude xuat hién. NN
- -~ e,
('— _,.-"’-'z _,z"’
10. Dudi Direction 1, dat Depth 1 1a 30, rdi click OK (&), S
Phén vat liéu giita hai duong v& da bi cét di, tao thanh mot gor tir’"*‘%
& mép hop. 2

11. Click Zoom to Fit S

Thay d6i mau ciia mot Part

Ban c6 thé thay doi mau va dién mao ciia mdt part hodc cic dac di€ém
cua né.

1. Click Shaded With Edges ]
2. Click biéu tugng Tutor2 tai dinh ciy FeatureManager.

3. Click Edit Color trén thanh coéng cu Standard. Bang
thudc tinh Color And Optics xuat hién.

4. Du6i Favorite, chon mot mau thich hop trén bang mau roi
click OK @
5. Luu tap tin.

Tao mét td hop

Bay gio ta s€ tao mot td hop vai hai chi tiét nay.

1. Néu Tutorl.sldprt chua mg, click Open B trén thanh cong cu
Standard dé m& part nay.

2. Click New 0 trén thanh cong cu Standard , cliqk Assembly, roi
click OK. Bang thudc tinh Insert Components xuat hi¢n.

3. Dudi Part/Assembly to Insert, chon Tutorl. Mot hinh xem trudc
ctia Tutor] xuét hién trong viing d6 hoa va con tro ddi thanh [% %.

 Cong cu nay tao céc nét v& bang cach offset cdc canh cia md hinh v6i mot cy ly xdc dinh.
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5. Click vao vung dd hoa dé dat Tutorl.

10.

Click Keep Visible @ trong cly
PropertyManager dé ban c6 thé chen nhiéu
thanh phin ma khéng cin mo  lai
PropertyManager.

Trong PropertyManager dudi
Parts/Assemblies to Insert, chon Tutor2.

Click trong viing do hoa dé dit Tutor2 canh
Tutorl.

Click OK @

Click Zoom to Fit =

Luu assembly nay 12 Tutor. (phan mé rong .sldasm s& dugc dua vao tén file.) Néu thay
thong di¢p ve viéc luu céc tai li¢u tham chiéu, click Yes.

Lip rap cac thanh phan

Trong muc nay, ban s& xdc dinh cdc quan hé lap rdp gita céc Click nhitng canh nay

thanh phan, 1am cho ching Iip khit vao v6i nhau. «— T

1.

2.

3.

Click Mate* S trén thanh cong cu Assembly. Bang
thudc tinh The Mate xuat hién.

Tutorl Tutor2

Trong vung dd hoa, chon’canh trén cua Tutorl,‘réi chon c;_lnh qngoﬁi c1i1a g0 hop th0r2.
Cong cu pop-up Mate xuat hién va cdc thanh phan di chuyén dé cho thay trudc su lap rap

nay. Cic canh dugc dua vao danh sich trong Entities to Mate o dudi Mate Selections
trong bang thudc tinh.

Trén cong cu pop-up Mate, lam nhu sau:
e Click Coincident %1 13 kiéu quan hé (tiép xuc).

¢ Click Add/Finish Mate .

Mot quan hé tiép xtdc xuat hién dudi Mates trong bang thudc tinh.

Vi tri ciia Tutor2 van chua hoan toan xdc dinh. NG van con mot s6 bac tu do nén c6 thé di chuyén
theo nhitng hudng khong chiu rang budc ctia quan hé ti€p xdc vura thiét 1ap.

1

Kiém tra nhimg béc ty do bang céch di chuyén
cac thanh phan. -~
. Trong ving d6 hoa, chon thanh phan
Tutor2 va gilr nut chudt tréi.
. Kéo thanh phan nay qua lai dé theo doi
nhitng bac ty do con lai.

%6 Cong cu thiét 14p céc tuong quan gitra cc thanh phan trong & hop.
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Thém nhirng quan h¢ lap rap khac . Chonnhimgmétnay
1. Chon mat phai cua m(f):[ thanh phﬁn 10i chon mat |
tuong g cua thanh phan kia.

2. Trén céng cy Mate, click Coincident , roi

click Add/Finish Mate . Mot quan hé tiép xiic
nira xuat hién dudi Mates trong bang thudc tinh.

3. Lap lai céc budc 1 va 2, nhung chon cdc mat trén  Chon
cua cdc thanh phan dé 1ap quan h¢ Coincident. nhirng

4. Click OK [i nay

5. Luu assembly.

Chiic mirng ban da hoan thanh bai hoc nay!
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.27
Lesson 3 — Drawings

Trong bai nay, ban s€ tao mot drawing nhiéu trang cua cdc part va assembly tur cdc bai 1 va 2. Bai
nay gom:

Mg mot ban vé mau va stra doi
dinh dang trang in

Pua cdc hinh chiéu tiéu chuan
cua mdt mo hinh part vao ban
ve n

Ghi chd trong ban vé

Thém trang in vao drawing

Pua vao mot hinh chiéu theo
tén

In ban vé

M¢ mot Drawing Template

1.

Click New D trén thanh cong cu
Standard.

Click Drawing, roi click OK. Mot ban vé
moi xuat hién trong vung do hoa va bang
thudc tinh Model View xuat hién.

Sau day, ban sé chuén bi mét dinh dang trang in
bang céch thay d6i mot sé dong chir trong d6. Do
ban s¢€ lam vi¢c trén dinh dang mau ban vé& va chua
dua cdc hinh chiéu vao, nén tam thoi tat bang
thudc tinh di.

1.
2.

N s

Click Cancel ® e bang thudc tinh.
Right-click®® vao trong trang drawing va chon Edit Sheet Format.
Trong hop tiéu d&, double-click dong chit <COMPANY NAME>. Ban c6 thé dung cong cu

zoom tool dé chon dé hon. Click Zoom to Area Q va kéo dé chon hop tiéu dé tai gbc phai

dudi. Click Zoom to Area Q 14n nita dé tit cong cu nay di. Dong chir xuét hién trong hop
soan thao.

Thay dong chit bang tén cong ty cta ban.
Click ra ngoai dé luu nhitng thay doi nay.
Click lai vao dong chir.

Trong bang thudc tinh, click Font va dbi font, size, hoac style, roi click OK.

* Drawing 1a tap tin ban v&, c¢6 thé gdm nhiéu trang in, mdi trang in goi 1a mot sheet. Thyc ra, trong SolidWorks khong
¢6 khéi niém “v&” nhu mot s6 phan mém dd hoa k¥ thuat khac.

2% Click nit phai chu6t.

% Stra d6i dinh dang trang.
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8.

0.

Ban ciing ¢6 thé ding thanh céng cu Font dé thay doi font, size, hodc style. Néu thanh céng
cu Font chwra xuat hién, click View, Toolbars, Font.

Click ra ngoai dé luu nhitng thay doi nay.

Click Zoom to Fit =

10. Right-click trong trang va chon Edit Sheet dé thodt ra khoi ché d dinh dang trang in.

Luu dinh dang trang in

Tiép tuc, ban cdp nhat dinh dang trang in. Viéc nay khac véi luu ban vé thong thuong. Ban s€ luu
ban mau dé sau nay khong can phai lam lai nhitng thao tdc néu trén, moi khi m¢é mot ban vé maoi.

B b=

Dé thay dinh dang nay cho dinh dang A-Lvascape, click File, Save Sheet Format.
trong hop Save in, dua dén thu muc <install_dir>\data\.
Click a-landscape.slddrt, roi click Save.

Click Yes dé xdc nhan réng pan mudn gh% de 1én dinh dang c6 san. Khi ban chon dinh dang
nay cho ban vé&, ban khong can phai stra doi gi nira.

Pé luu dinh dang nay véi mot €n moi va khong ghi de 1€n dinh dang gbcclick File, Save Sheet
Format. Tim dén thu muc noi ban muon luu dinh dang nay, gd mdt cdi tén va click Save.

Thiét 14p cac tuy chon Detailing

Tiép tuc, hiy thiét 1ap font kich thudc mic dinh va kiéu kich thudc, miii tén va céc tiy chon khéc.
Vi bai nay, hay sit dung nhiirng thiét 1ap nhu mo ta sau diy. Sau nay, ban cé thé thiét 1ap cic tuy
chon pht hop véi ti€u chuan cua cong ty ban.

® N o kWD =

Click Options | trén thanh cong cu Standard.

Duéi Dimensioning standard, chon Remove trong Trailing zeroes.

Click Dimensions.

Dué6i Arrows, chon mot muc trong Style dé thay doi kiéu mdii tén.

Click Annotations Font.

Dudi Annotation type, chon Dimension. Hop thoai Choose Font xuét hién.
Dudi Height, dat Points 1a 12, 1oi click OK.

Click OK lan nita dé déng hop thoai nay.

Tao bén vé cho mét chi tiét may

1.

2.

Mo Tutorl.sldprt néu né chua dugec mé. Roi tro 1ai cira s6 drawing.

Click Model View trén thanh cong cy Drawings toolbar.

Con tro tré thanh @

Béng thudc tinh Model View xuat hién.

. Trong bang thudc tinh, lam nhu sau:
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a. Dudi Part/Assembly to Insert, chon Tutorl.

b. Click Next 'r__.).
c. Dudi Orientation:

o Dait View orientation.

e Click *Front D dudi Standard views.
e« Chon Preview dé hién thj hinh xem trudc trong viing d6 hoa.

d. Dudi Options, chon Auto-start projected view dé tu dong hién thi bang thudc tinh
Projected View khi ban dat mot hinh chi€u vuéng géc véi mot hinh biéu dién.

e. Dudi Display Style, click Hidden Lines Removed 0

f. Dudi Scale, chon Use custom scale va dat béng 1:4.
3. Di chuyén con tro trong viing do hoa.

Con trd tr& thanh < véi hinh chidu ding xem trudc cua Tutorl.sldprt.
4. Click dé dinh vi hinh chiéu dimg & vi trf Drawing Viewz

Drawing View1, nhu minh hoa. l
Khi ban di chuyén con tré trén hinh nay,

mot dong nhdc cho biét dé la Drawing -
Viewl.

5. Di chuyén con tro lén va click dé dat
Drawing View2, r6i di chuyén sang bén dé
dat Drawing View3. I,D

6. Click OK @

Bai nay dung phuong phap chiéu Third
angle, Vi thé, Drawing View2 la hinh
chicu Top va Drawing View3 Ia hinh

chi€u Right. Drawing iewl Drawing Wiew3

Pé ding phwong phdp chiéu First angle, right-click trong trang va click Properties. Roi
chon First angle trong hop thoai Sheet Properties. Trong phuwong phdp chiéu First angle,
Drawing View2 la Bottom va Drawing View3 la Left.

Di chuyén cac hinh chieu

Ban di chuyén mét hinh chiéu bang céch click va kéo khung hinh chiéu. Khi ban di chuyén con tr6
tédi gan mot hinh chi€u, khung cta hinh tr¢ nén nhin thay dugc. Khi con tro ¢ trén khung, né tro

thanh Q%i va ban c6 thé click va kéo hinh nay theo nhiing phuong dugc phép.

1. Click Drawing View?2 (hinh trdi trén cia trang), rdi kéo 1én xudng.
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2.

Click Drawing View3 (hinh phai duéi), rdi
kéo sang hai bén.

Drawing View2 va Drawing View3 duogc -
dong theo Drawing Viewl, va chi di
chuyén theo hudng dugc dong.

Click Drawing Viewl va kéo hinh theo @ [ﬂ
hudong bat ky. Hai hinh con lai cling di
chuyén theo dé duy tri diéu kién déng cua
ching véi Drawing Viewl.

Di chuyén céc hinh chiéu trong trang dé c6
su bo tri giong nhu minh hoa.

Puwa cac kich thwée vao ban vé

Cic drawing chtra nhitng hinh chiéu 2D ctia mé hinh. Ban c6 thé cho hién thi cdc kich thudc da xdc
dinh cho m6 hinh trong tat ca cac hinh chicu.

1.

Click Model Ttems "] trén thanh cong cu Anotations.

Hop thoai Insgrt Modgl Items xuét hién. Ban c6 thé chon kiéu kich thudc, ghi chu va cac
hinh tham chi¢u khac dé dua vao mé hinh.

Dudi Source/Destination:

« Dudi Source, chon Entire model trong Import from dé nhap tat ca cdc kich thudc
cua moO hinh.

e Chon Import items into all views (dua cic muc vao tat ca cdc hinh chiéu)

. Duéi Dimensions:

e Click Marked for Drawings = dé chi chen nhitng kich thudc o rang.

e Chon Eliminate duplicates d¢ tranh chen tring 13p céc muc.

Click OK.
Céc kich thudc dugc dua vao nhitng vi
trf c6 thé hién thi rd rang nhat. Moi kich 1 |
thudce chi duoc dua vao mot 1an do ban e §

~ < R . . . - :
da kiém Eliminate duplicate model .
dimensions. i ¥
Kéo céc kich thudc vao cdc vi tri gidng | Q 3’ Iﬂ
nhu minh hoa. 7 N

Click Save [®& va luu tai li¢u drawing
la Tutorl. phan m¢ rdng mac dinh
la .slddrw.

Stra doi cac kich thuée

Khi ban thay ddi mét kich thudc, mo hinh tw dong cap nhat dé phan anh thay ddi dé va nguoc lai.
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5.

. Trong Drawing View2, double-click kich thudc chiéu cao cua

phan 16i trén than hop (25). ‘

3 Erg — L
Double-click / |

Hop thoai Modify xuét hién.

Thay gid tri 25 thanh 40, va click Rebuild

M hinh s& tdi 1ap voi kich thude méi. Ca drawing va part déu cap
nhat.

Click .

Luu drawing. H¢ tI}éng lvu ¥ ring méd hinh tham chiéu trong
drawing da bi thay doi va héi ban c6 luu thay d6i d6 khong.

92

40

Click Yes dé luu ca ban v& va mé hinh cap nhat.

Bay gi¢ hay kiém tra lai mo hinh.

1.
2.

3.

Click Window va chon cira s6 Tutorl.sldprt.

Double-click Extrude2 trong cdy FeatureManager dé hién thi cdc kich thudc cua 1énh nay
trong mo6 hinh. Luu y rang chiéu cao ctua phan 16i da 1a 40mm.

Click ra viing d6 hoa dé déng cdc kich thudc nay lai.

Bay gio, hiy tai 1ap lai t6 hop c6 chtra md hinh d bi thay doi.

1.

2.

Mg Tutor.sldasm néu né chua duoc mo.

Néu c6 mot thong diép hoi ban c6 tai 1ap lai to hop khong, click Yes.

Néu thong diép khéng xudt hién, click Rebuild 8 T6 hop sé tdi ldp véi cdc kich thirde mdi.

Luu va dong Tutor.sldasm, roi trd lai ctra s6 drawing.

Thém trang

Bay gio, ban s& tao thém mdt trang cho to hop. Rdi diing 1énh Browse dé duwa mot tai liéu assembly
vao trong drawing nay.

1.
2.
3.

Néu Bang thugc tinh van con ma, click OK @ dé dong lai.
Right-click 1én viing con tréng cia trang va chon Add Sheet roi click OK.

Trong hdp thoai Sheet Properties, dui Sheet Format/Size, chon B-Landscape, rdi click
OK.

Sheet2 m¢ ra va dugc dua vao tai liéu drawing.

Click Standard 3 View [ZE] trén thanh cong cu Drawings, rdi click Browse bang thudc tinh.

Hop thoai Open Xuét hién.
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5. Dat Files of type la Assembly (*.asm,
*sldasm), tim dén Tutor.sldasm, roi | . g
click Open.

Ba hinh chiéu ti€u chuan cua t6 hop
xuat hién trong.

)
6. Néu thay hop thoai Tangent Edge @
Display, chon Visible, r6i click OK.

7. Pinh vi lai cdc hinh chiéu trén trang
nhu minh hoa. i —

Ban c6 thé dung lénh Standard 3 View \Z81 @é dira vao ban vé cd ba hinh chiéu tiéu chuan mot lan

hodc dung Model View dé dwa tirng hinh vao mot. Két qud la nhw nhau.

Chén céc hinh chiéu khac

Ban c6 thé dua thém nhi€u hinh chiéu d€ biéu dien mo hinh & nhi¢u géc chiéu khac nhau. Trong bai
nay, ban s€ dua thém vao hinh chiéu dang truc tiéu chuan cua té hop.

1. Click Model View

2. Trong bang thugc tinh, lam nhu sau:

a. dudi Part/Assembly to Insert, chon Tutor

b. Click Next ‘/_J.

Dudi Orientation, click Isometric (e dudi Standard views.
d. Dudi Display style, click Shaded With Edges ]

e. Dudi Scale, chon Use sheet scale.

Con trd tré thanh <~
3. Click vao trong trang dé dit hinh chiéu.

4. Click @

=
o




In ban vé

Click File, Print. Hop thoai Print xuét hién.

Dud¢i Print range, chon All.

Click Page Setup. Hop thoai Page Setup xut hién.
Dudi Resolution and Scale, chon Scale to fit.
Click OK dé déng hop thoai Page Setup.

Click OK lan nita ¢ déng hop thoai Print va in ban v&.

A O i

7. Click Save

8. Néu hé théng lru ¥ ban rang mo hinh tham chiéu da c6 thay ddi va hoi ban ¢6 mudn luu
nhiing thay doi d6 khong, click Yes.

9. Dbong ban veé lai.

Chiic mirng ban da hoan thanh bai hgc nay!
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AutoCAD va SolidWorks

Bai nay dugc soan cho nguoi mdi dung SolidWorks nhung da ting thiét ké bang AutoCAD. Mic
di hai tng dung ndy c6 vé giéng nhau, song ching lai rat khac nhau.

pé nghi ban hoan thanh céc bai hoc Lesson 1 - Parts, Lesson 2 - Assemblies va Lesson 3 -
Drawings trudc khi bat dau lam nhitng bai vé AutoCAD khac. Ban cling nén lam céc bai theo thir
tu sau:

1. Nhap mét tai liéu AutoCAD trinh bay cach nhap va chinh stra mét ban vé AutoCAD.
2. Chuyén mét bian vé AutoCAD thanh mé hinh 3D trinh bay céch tao mé hinh 3D.

3. Tao mdt ban vé tir md hinh 3D trinh bay cdch tao mot ban v& va cdc hinh biéu dién.

Nhap mét tai licu AutoCAD

Trong bai nay, ban 14y mot ban vé& thiét ké 2D duoc tao trong AutoCAD, nhap vao SolidWorks, stra
d6i n6 va luu nhu mét tai liéu ban vé SolidWorks. Ban sé€ thay doi kich thudc va day 10 trén mat
bich, mot nhi¢m vu ban ¢ thé rat hay phai lam khi thyc hi¢n mét su thay d6i mang tinh k¥ thuat.

Ban cling ¢6 thé stra d6i cdc ban vé AutoCAD trong DWGEditor (m¢t ng dung vé 2D cua SW) va
luu nhitng tai li€u nay trong dinh dang ban dau.

Dau tién, hay nhap ban v& 2D AutoCAD c6 sén.
3

1. Click Open
2. Chon DWG (*.dwg) trong Files of type.

3. Dén thu muc cai dat SW\samples\tutorial\autocad.
4. Chon 7550-021.dwg, rdi click Open.

5. Trong hop thoai nay:

trén thanh cong cu Standard.

a. Chic chin rang Create new SolidWorks drawing va Convert to SolidWorks
entities déu duoc chon.

b. Click Next.
c. Click Next dé chip nhan

c4dc mic dinh trén man hinh FE'I“E'E

Drawing Layer Mapping.

d. Duoi Geometry
positioning, chon Center in
sheet dé dinh tdm cla ban | | 4
v€ trén trang drawing.

e. Click Finish.

Tai liéu 7550-021.dwg da duoc
nhip vao nhu mot tai li€u ban vé R e T T
cua SolidWorks.

Stra doi ban vé
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bé dé doc cdc kich thudc trén ban vé, hay ddi mau cua chit kich thuéc.

1.

5.

. Trong hdp thoai Color, chon mot

=]

Néu chua thdy thanh cbéng cu
Layer, click View, Toolbars,
Layer.

Click Layer Properties (thanh cong cu Layer).

Trong hop thoai nay, trong hang
cho CENTER layer, click hinh
vuong xanh 14 cdy trong cOt
Color.

mau sam, roi click OK.

Thay ddi cac mau ciia SECTION,
DIMS, va REVISION thanh mau
sam.

Click OK.

Bdy gid hiy x6a tat ca cic vong trdon nho (15 bulon) trén mat bich, trir 18 trén cling.

1.

2.

3.

Zoom to mat bich:

a. Click Zoom to Area Q (thanh cong cu View).

Con tro thay d6i thanh .

b. “V&’ mot hop chon bao quanh mat bich.

c. Click Zoom to Area Q lan nita dé tit cong cu
nay.

X6a 16 phai trén:

a. V& mot hop chon bao quanh hinh tron nay.
Puong tron va dAu tAm duoc chon.
b. Nhan Delete.

Vi ban x6a toan bg ghi chu sau, it is okay if you
delete the arrow now.

X6ba cac 10 va dau tam khéc, trir 10 trén cung.

Bay gio hdy thay ddi ban kinh cua duong tron con lai.

1.

2.

Click Zoom to Area Q (thanh cong cu View) va zoom to dudng tron nay.

Nhan Enter to nhéc lai 1énh sau ciing, trong trudng hop nay 1a 1énh Zoom to Area Q

3. Di chuyén con tré trén duong tron.

Con trodbi thanh R©.
\ N C oA , [%D n .
Chon duong tron khi thay con tro hop thoai.
Béng thudc tinh Circle xuét hién trén panel bén trai ban vé.

Bdng thudc tinh twong dwong véi mét cira s6 hdp thoai, nhung bang thudc tinh khong che
khudt vung lam viéc.
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. Du6i Parameters, dit Radius « thanh 0.201/2, rdi nhén Tab dé thay dbi kidu biéu didn

toan hoc thanh 0.1005.

Ban c6 thé gd ki€u bi€u dién todn hoc khac hodc mot giad tri bang so.

Click @ dé déng bang thudc tinh nay.

. bé cap nhat ban v¢, click Rebuild 8 (thanh cong cu Standard).

Rebuild la lénh twong dwong voi regenerate trong AutoCAD.

Tao mot day tron

Hay tao mot ddy tron bdn 16 thay cho diy sdu 16 ban dau.

Lénh nay trong SolidWorks tuwong duong 1énh polar array trong AutoCAD.

1.

. Dé thay doi day tron nay, trong hop thoai, dui Parameters, dit ...

Click Circular Sketch Pattern
cong cu Sketch.

trén thanh

Trong bang thudc tinh ndy, néu tén cua duong
tron, Are3, chua xuit hién Entities to Pattern,
hay click vao trong Entities to Pattern va chon
duong tron nay trong viing d6 hoa.

Click Zoom to Fit Q trén thanh cong cu View.

Puong tron mau xanh thdm cho biét diy tron s&
duoc tao quanh né.

Radius " bing 1.625 vi Arc Angle € bing 270. Theo mic
dinh, ba 16 méi s& dugc dit theo 90°.

Click OK.

B6n 16 da duogc dat déu trén mat bich.

Thay doi ghi chi

Tiép theo, hdy x6a ghi chd cii va chén mot ghi chd méi cho day 13. 6%, @ 149

1.

¢ 325 EBC

Click Zoom to Area Q (thanh cong cu View), zoom to mat bich va
nhan Enter d¢ tat cong cu nay. 3

Chon (v€ hop) ghi chi va dudng dan the note va leader nhu minh
hoa, roi nhan Delete. \;\ D

3. Click Note A (thanh cong cu Annotation).

Di chuyén con tro vef phia 15. Khi ban di chuyén con
tro trén ban v€, nd s& thay doi hinh dang. Khi con tré ¢
trén duong tron, né c¢6 hinh 139 ¢ bdo cho biét ban
dang truy bat duong tron nay.

Click vao dudng tron dé dat miii tén dan ghi chd, roi
click vao cho trong trong ban vé dé dat ghi chu.

G6 4X va mot ddu phay (,) trong hop ghi chi.
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10.

11.

Trong bang thudc tinh nay, dudi Text Format, click Add Symbol IE

Néu ban di chuyén con tré trén cdc muc cua bang thudc tinh nay, mot dong nhac xuat hién
vo1 tén cua muc do.

Trong hdp thoai Symbols, chon Diameter trong danh sach ky hi¢u va click OK.

Ky hiéu duong kinh © xuit hién trong ghi chi. 44,0201

G0 0.201 sau @ va nhan Enter dé bat dau mot dong méi trong ghi chi nay.

Thém ky hiéu duong kinh khac dé chi thi duong kinh chia 16 va go 3.25 AX, 0201
B.C. D325 B.C.
Click oK @, 4 0020l

@4 .00

Cap nhét sira ddi va sap xép hop duyét™

Bay gio hiy cap nhat thong tin trong hop duyét dé phan dnh nhitng thay d6i ddi v6i ban vé.

1. (thanh cdng cu View) dé xem trang in.
2. Click trong trang va zoom hQp thong tin nay:
e Nhén Shift+Z dé phéng to.
e  Giit Ctrl va nhin cdc phim niii tén dé pan.
Néu ban zoom qud gan revision block, nhdn Z dé lii ra. Néu bang thuéc tinh Drawing
View dang mao, click @ dé dong né lqi.
3. Trong ciy FeatureManager, right-click Layoutl va chon Lock Sheet Focus dé ban c6 thé
chon cac muc bén ngoai ban vé.
4. Pé tao thém hang trong hop, hiy chon [ ecwm=
duong dudi dday cua hop va click Offset |— A T HE'L"E:,'S'E ST 320"';'30 ;EG
Entities . trén thanh cOng cu Sketch. T % ﬂ T
5. Trong bang thudc tinh nay, dat Offset Distance 0 bang 0.28, huy Add dimensions, roi
click @
Puong offset da dugc dua vao ban vé.
Kéo dai céc doan thing dtng trong bang. v = —
I. Click Extend Entities il (thanh s S Toﬁw
T R

Click Zoom to Fit S

cong cu Sketch).

% Hop nam & trén cling ciia ban vé
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2.

3.

Chon cac doan nhu hinh minh hoa
dé kéo dai ching dén duong vua
offset.

Mot hinh xem trudc doan kéo dai
khi con tré & trén doan can kéo dai.

Nhan Enter dé tit cong cu nay.

Bay gio hay copy, paste, va edit cic dong

chu.

1.

Chon ky ty trong cot REV nhu
minh hoa.

Nhin Ctrl+C dé copy ky tu nay.

Fr-mmex

A4 | IMITIAL RELEASE T WFG O=0300 FEG

ECKISIND S

Innc BV ICSCERFFINN re AFFERVLE

E‘&ITIAL RELEASE TO WFG |020300| REEG
u]

Click vao 6 duéi va nhan Ctrl+V dé dan ky tu vao 6 nay.

Double-click vao ky tu vira ddn va d6i A thanh B. Dé thoi stra doi, click chd bt ky trong

trang.

Dé déng thang A va B, dau tién chon ca hai trong khi giit Ctr rdi ding céc cong cu trén

thanh cong cu Align (Align Left &
cong cy dong.

vi du) dé déng céc ghi chd nay. Click ra ngoai dé tat

Néu chira thdy thanh cong cu Align, click View, Toolbars, Align. Viéc dong cdc ghi chii cé

thé can mot chiit kinh nghiém. Ban co thé dung cong cu Undo 9 trén thanh céng cu
Standard dé quay tro lgi trang thdi truoc khi thay doi. Ban ciing co thé kéo mot ghi chi den

Vi tri moi.

. Nhic lai cdc budc tir 1 dén 5 cho

cac cOt con lai dé revision block
trong nhu minh hoa.

I e ICICERTIND ILTL APPEINEL

A | INITIAL RELEASE TO WFG (020300 REG

B | 4%, @201 wos BR, @149 [170303| PLS

Pé chen ky hiéu dudng kinh, click Add Symbol IE trong bang thudc tinh Note va chon

Diameter nhu trén.

Cudn cia s6 SolidWorks xudng khung tén, roi T72 |"' 7550- 07 1 |',:.j'
double-click ky tu ¢ géc phai dudi va doi A thanh B. [ [=== 1 oF |

Dé thoi stra doi, click chd bat ky trong trang.  <ceoeeoii L -

Luwu tai liéu

= 1 \
Click Save (thanh cong cu Standard) dé€ luu nhitng thay doi cua ban.

Trong hop thoai nay:
e (G0 7550-022 cho File name.

e Chic chin rang Drawing (*.drw,*.slddrw) xuét hién trong Save as type.

Click Save.

Click Close i (thanh cong cu Standard) va click Yes néu ban duoc nhic luu nhitng thay

doi cua ban.
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Chiic mirng ban da hoan thanh bai nhap mét tai liéu AutoCAD!
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Chuyén mét ban vé AutoCAD thanh 3D

Trong bai nay, ban s& diing mot ban vé AutoCAD dé tao thanh mot mé hinh khéi 3D.
Pau tién, hay nhap mot tai liéu AutoCAD DWG vao mét tai liéu SolidWorks part.

1. Click Open =]

2. Dén thu muc cai dat SW\samples\tutorial\AutoCAD, chon 7550-021.dwg va click Open.
3. Trong hop thoai DXF/DWG Import:

(thanh c6ng cu Standard), rdi chon DWG (*.dwg) trong Files of type.

a. Chon Import to a new part.
b. Click Next.
c. Chon nhin Model dé chon tai liéu nhap.
d. Click Next.

e. Chon Add constraints dé giai tit ca cic
tuong quan va khong ché trong ban vé.

f. Click Finish.
Cic ddi tuong trong tai lidu DWG dugc nhip vao
mot 2D sketch trong tai li€u part mai.

4. Click View, Sketch Relations dé khong hién thi

cac biéu tugng twong quan hinh hoc trong vung do
hoa.

Tao mo hinh khdi dic (Solid Part)

1. Dé an ludi:

a. Click Grid/Snap 4 (thanh cong cu Sketch).
b. Huy kiém Display grid.
c. Click OK.

2. Hay x0a tat ca cac nét v€ trr mit cat bén trén va doan thiang ¢ dudi, nhu minh hoa. Chac
chan rang da xda hét cac nét v€ bén trong phan mat cat trén.

Dung hdp chon dé chon tirng nhém nét v&. Dung cdc cong cu zoom dé x4c dinh vi tri cdc nét
vé nho.
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3. Click Trim Entities o (thanh cong cu Sketch).

4. Trong bang thudc tinh nay, dudi Options, chon Trim to closest o
5. Chon doan théng nhu hinh minh hoa r6i click @ _}W

Tqi sao lai phdi cat doan nay?

Néu ban d@é doan thira nay trong mqt cdt, né sé lam cho lénh revolve khong thwc hién duoc.
Ban sé tao khoi revolve o phan sau trong bai nay.

Cdc nét vé mau xanh dam, cho biét sketch nay chwa dwoc xdc dinh hoan toan. Dé xdc dinh
hoan toan sketch nay, ban phai lay kich thudc cdc doi tuwong va tao cdc twong quan giita cdc
nét vé va voi goc toa do.

Trude hét, hiy 14y kich thudc cho bién dang.

1. Click Smart Dimension 4 (thanh cong cu Dimensions/
Relations).
Con tro ddi thanh * . . -
2. Chon canh dai , rdi click dé dat kich thudc. |
3. Trong hop thoai nay, dit gia tri bang 1.86, roi click . 1.86
Bay gio hdy l4y kich thudc tu dong cho bién dang nay.
1. Click Autodimension (thanh c6ng cu Dimensions/ t
Relations). J
2. Trong bang thudc tinh nay, chon All entities in sketch. \I
3. Dudéi Horizontal Dimensions:
e C(Click trong Datum - Vertical Model Edge = va chon doan thang démg bén trdi.
¢ Chon Above sketch.
4. Duéi Vertical Dimensions:
e C(Click trong Datum - Horizontal Model 1.93
YL,oL
Edge [ va chon dudng tam. rg_ 7
o Chon Right of sketch. U"¥
o ®
5. Click 4. ’ 186 |
Mot hop thong digp cho ban biét bién dang nay /a[ .-l b
van chua hoan toan duoc xac dinh. = P -
‘ Q‘E} . A=
6. Click OK. pri 2 ol f
. ~EEPT
Canh trai va duong tam duogc dung lam co so cho . .

cac kich thudc.
Kéo cdc kich thudc dén nhitng vi trf thich hop.

Tiép theo, gan hai twong quan dé bién dang hoan toan xéc dinh.

1. Click Zoom In/Out o (thanh cong cu View).
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2. Click vao giita ving d0 hoa va kéo xudng cho t6i

ﬁOT-E?U
- S
khi ban thay goc toa do tai goc trai duoi. =1
3. Nhan Enter (nhic lai 1énh cubi) dé thodt cong cu 1.54 .
néY- ?JCI !:ﬁ" L
n T~ A
4. Click Add Relation (thanh cong cu Sketch). e T

5. Chon gbc toa dd va diém mit cua duong tim gan
goc cho Select Entities.

6. Trong bang thudc tinh nay, dudi Add Relations, chon Horizontal EI
Puong tim va gdc toa d6 di duoc déng ngang hang.

7. Chon doan thang ding nhu hinh minh hoa va diém gbc

8. Trong bang thudc tinh nay, chon Coincident dé déng thang hang
doan thang dung nay vai gbc, 1di click @

Bién dang tr¢ thanh mau den, cho biét n6 da hoan toan duoc xac
dinh.

9. Click Exit Sketch € (thanh cong cu Sketch).

Tao khoi Revolved

Bdy gid hiy tao khdi bang 1énh Revolved Boss/Base.
1. Chon Sketchl trong cdy FeatureManager, rdi click Revolved
Boss/Base (thanh cong cu Features).

2. Duéi Revolve Parameters, click vaio Axis of Revolution ™,
roi chon dudng tam.
3. Huy kiém Thin Feature. \

4. Click vao Select Contours £, rdi chon bén trong bién dang.

Mot hinh xem trude khoi revolve xuat hién trong ving do hoa.

5. Click @

6. Trong ciy FeatureManager, trai rong Revolvel dé xem Sketchl
da dugc dua vao trong 1€nh nay.

Tao 10 bulon dau tién
Tiép theo, tao cic 15 bulon trén mat bich. Pé tao 16 dau tién, hay dung )
cong cu trinh thuat tao 10 (Hole Wizard). Ban s€ xdc dinh kiéu 16 ban ,"'.

muon tao, chon mat vi tri cho 10, r6i trinh thut tao 10 s& khoan 16 nay.

1. Click Left (thanh cong cu Standard Views).

s,
2. Click Hole Wizard (thanh cong cu Features).
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3. Trén nhan Type, dudi Hole Specification, chon:

a. Hole [ﬂ

b. Ansi Inch trong Standard.
c. Screw Clearances trong Screw type.
d. #12 trong Size.

4. Duéi End Condition, chon Through All.

Tiép theo, ban dit mot diém trén bé mat nay dé chi
dinh tam lo.

5. Chon nhin Pesitions, rdi click bé& mit bich & noi
gan giong nhu minh hoa.

Tiép theo, 1dy kich thudc dé hoan tat viéc tao 16 dau tién.

1. Click Smart Dimension 4 (thanh cbng cu
Sketch).

2. Chon diém nay va diém gbc, rdi click dé dat kich
thudce.

3. Trong hop thoai, dit gid tri bang 1.3, i click .
4. Click @

Tao thém cac 10 nira
Bay gio hdy dung 1énh xép day tron dé tao cic 16 cach déu.
Day tron can c6 mot duéém ma ban s€ tao trong vi du

N N N o™ ~ A
nay bang cong cu Axis . Ban cling c6 thé su dung
dudng tam c6 san de tao day tron.

1. Click Isometric @ (thanh co6ng cu Standard
Views).

2. Click Axis (thanh cdng cu Reference
Geometry).

3. Trong bang thudc tinh nay, chon Cylindrical/Conical

Face .

4. Trong vung dd hoa, chon mat try nhu minh hoa cho
Reference Entities *1.
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5. Click ® 4 tao truc. 2 N\
BAy gio hiy tao day tron ctia 16 bulon. /_::- !

I a

1. Click Circular Pattern it (thanh cong cu Features). J,,
2. Trong bang thudc tinh nay, dudi Parameters: J -
a. Chon Axisl cho Pattern Axis. W I " m

Néu Axis1 khong chon dugc, hiy chon né trong | | N [
ciy FeatureManager bay ra. | -l S/

b. it Number of Instances *** bing 4. N
c. Chon Equal spacing. / 7z
3. Dudi Features to Pattern, click vao Features to f,f_’ f G@k —

Pattern & , 101 chon mit trong ctia 15 bulon. ,
4. Click @ dé tao day 1 tron.

Lwu tai liéu
Luu tai liéu nhu mot tai liéu SolidWorks part.

=
1. Click Save (thanh cong cy Standard) va luu tai licu
la flange12CHole.

¥

2. Click Close (thanh c6ng cu Standard) dé dong tai

ligu.

Chiic mirng ban da hoan thanh bai hgoc nay!

Tao mot ban vé tir mo hinh 3D

Trong bai nay, ban s& thém mot trang vao tai liéu ban v& SolidWorks va chen cac hinh biéu dién.
Mot trang ban v& SolidWorks la mot trang tai liéu drawing, gan gidng khong gian gidy AutoCAD.
Mot cong nhin md hinh SolidWorks gan giong nhu mot cong nhin AutoCAD.

1. Mo thu muc cai dat SW \samples\tutorial\autocad\7550-021.slddrw).
2. Right-click nhin Layoutl ¢ géc tri dudi viing d6 hoa, va chon Add Sheet.
3. Trong hop thoai:
a. GO Flange cho Name.
b. Dit Scale bang 1:1.
c. Dud¢i Sheet Format/Size:
e Chon B-Landscape trong Standard sheet size.
o Huy kiém Display sheet format.
4. Click OK.
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Mot trang méi tén la Flange dugc dua vao tai liéu drawing.

Chen khung tén

Bay gio hay chen khung tén.

1. Click Block (thanh cong cu Annotation). ]

2. Trong bang thudc tinh nay, dudi Definition,
chon TITLE_BLOCK.

3. Click vao géc trai dudi trang dé dat block. 4 t

4. Pé dinh vi block nay, dudi Parameters, dat X
Coordinate " x va Y Coordinate " ¥ bang 0.5.

5. Click @. .

Tao cac phim tit

Ban c6 thé tao cdc phim tit dé giao dién SolidWorks gidng véi giao dién AutoCAD.
1. Click View, Toolbars, Customize.
2. Trén nhan Keyboard, chon Tools trong Categories.
Tt ca céc 1énh trong trinh don Tools xuét hién trong hop Commands.
3. Chon Block, Make trong Commands.
4. GO b cho Press new shortcut key.
Ping nhan phim Shift. SolidWorks tu dong tao phim tit nay nhu 1a B.
5. Click Assign.
Ky tu B xuit hién trong Current keys.
6. Click OK.

Lam viéc véi cac Block

Ban c6 thé tao mot block méi béng cach dung mot block cé trong mdt ban vé cho mot tai liéu khac.
1. Chon nhin Layoutl trong géc trai dudi cua viing d6 hoa dé chuyén dén gbc cua trang.

2. Zoom to block tiéu deé.

[H| |"" 1 OF |

3. Click Point | (thanh cong cy Sketch). thé = ["" rss0-021 [ l

Con tré d6i thanh %=~

4. Click dé dat diém nay vao géc phai dudi cia trang
nhu minh hoa.

5. Click Point L*114n nira dé tit cOng cu nay.

Ban s€ dung diém nay dé sap xép mot block ma ban s€ chen.
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0.

Click ra ngoai trang (hoac mot vﬁpg
trong trong trang) dé khong chon diém

T

Ghamiosac e snne | P3Mm WML FLIE
Ilé.y Ilﬁfa. E FLAMSED HOUSING
"7ssn-nz1 B

) I YT T T |1':'2§?2 |
Kéo mot hop chon tur phai sang trai _[=zim:. — 1 |

bao quanh block tiéu dé va diém nay.

[=- 1 or

=

Nhan B dé tao mot block méi bang phim tit ma ban vira gan trong thu tuch trude.

Ban ciing c6 thé click Tools, Block, Make d¢ tao block.

Click @ dé déng bang thudc tinh nay.

Bay gio hdy sua block nay.

1.

Trai rong thu muc Blocks trong ciy FeatureManager, rdi right-click Blockl va chon Edit
Definition.

2. Dé dat lai tén Block1, trong bang thudc tinh nay, duéi Name, gd TITLE BLOCK TEXT.
3. Chon dong chit INTERNATIONAL COMPANY NAME
RESEARCH OPTICS trong vung do
hoa. B R S ADDRESS
4. Trong bang thudc tinh nay, dudi Block Pl Wi TITLE 2
Attribute, g6 COMPANY NAME cho .- *"*'-'*+ 5 12572 7550-021 B
Attribute name. !T ‘f e ] MII T..
5. Ch(_)l’.l tung  hop tex.t va thay doi F|N|SF||_|NESH 1 NUMBER SHEET REY
Attribute name nhu minh hoa.
Attribute names are used to turn text within a block into block attributes. You can search for
va edit each block attribute.
6. Click hai lan dé thoét ca hai bang thudc tinh.
Chen chir khung tén
1. Chon nhin Flange dé tr¢ lai trang drawing.
2. Click Block (thanh cong cu Annotations).
3. Trong bang thudc tinh nay, dudi @ INTERM: TJORe L BESEARCH OFTICS
Definition, chon TITLE BLOCK Erswasas . [ . e
TEXT. FLAMGED HOLSIMG
Click dé dt block chit trén block tiéu dé ¢6 fuze, — lo |,f;"-5?|2 | Tespoast &
san. Dung diém ma ban da vé dé dong ]
block nay trong trang. \_)
. Click @

4
5. Chon chit bat ky trong khung tén.

6.

7. Trong hop thoai, dudi Value, thay doi:

Trong bang thudc tinh nay, dudi Text Display, click Attributes.

e RevlaA

37



e Sheetla2 OF 2
e Title 112 4in MINI FLIR
9. Click OK.

INTEEMATIOM2 L EEREaFCH OFTCE

4in WIMI FLIE
FLAMNGED HOUZIMG

10. Click v dé déng bang thudc tinh

nay.

Chén mot hinh chiéu

Bay gio hay chen mot hinh chiéu cua bich.

=]

1. Click Options

(thanh cOng cy Standard).

2. Chon Drawings, huy Automatically scale new drawing views, rdi click OK.

3. Click Model View

Con tré dbi thanh @

(thanh cong cuy Drawing).

2. Dudi Part/Assembly to Insert, click Browse.

3. Mo thu muc cai dat
SWisamples\tutorial\AutoCAD\flange.S
RT, rdi click Open. Con tro dbi thanh <.

4. Dudi Orientation, chon:

o *Isometric A .

e Preview.

5. Click trong trang dé dit hinh biéu dién nhu

minh hoa.

Chen mdt hinh chiéu khac.

1. Click Model View

al: BOEI-TE = |'T'2“§?2 t T550-021 '
B e R zee || | |am1 2 0OF 7
LDP

(thanh cOng cy Drawing).

Dudi Part/Assembly to Insert, flange da dugc ghi vao Open documents.

2. Click @

3. Dudi Orientation, chon:
o *Left =
e Preview

4. Dudi Options, huy kiém Auto-start projected

view.

5. Dat hinh chiéu méi nhu minh hoa.

6. Click @
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Inserting a Section View
Bay gio hay chen mot hinh cit ctia mo hinh.

L]
1. Click Section View £ (thanh cong cu Drawing).

Con tré dbi thanh %\%, cho biét cong cu Line da duoc
kich hoat.

2. V& mot dudng thing dung trén hinh chiéu *Left nhu
minh hoa.

3. Click trong trang d¢ dat hinh cit nhu minh hoa.

4. Néu duong cat va hinh cit nguoc lai, double-click duong =

cit va click Rebuild 8 (thanh cong cu Standard).

5. Mot hop thong bdo xuét hién, click OK dé xdc nhan
Visible la Tangent Edge Display (nhin thay cdc canh
ti€p tuyen.

6. Click @

Thay d6i mé hinh

Dau tién, hay luu tai liéu.
1. Click File, Save As.

Néu c6 hop thong bdo Xudt hién, chon Don't prompt me agatrong trong this session, 10i
click Yes dé cap nhat cac hinh biéu dién trén nhirng trang khong dugc kich hoat.

2. Luu ban vé 1a 7550-023.
Hay thay d6i ddy 13 trong tai liéu part va cap nhat ban vé.
1. Right-click mét hinh biéu dién va chon Open flange.sldprt.
2. Trong cay FeatureManager design tree, right-click CirPatternl

va chon Edit Feature.

3. Du¢i Parameters, dit Number of Instances W bang 6 dé
thay doi so luong 10.

4. Click OK @

5. Dé luu nhing thay d6i nay nhu 1a mot tai liéu part méi:
a. Click File, Save As.
b. Doc thong di¢p va click OK.
c. G0 flange6Holes cho File name.
d. Click Save.
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Cap nhat ban vé

Tai li¢u ban vé Flange sé ty dong cap

nhat.

1.

=
. Click Save (thanh cong cu =

Click Window, 7550-023 -
Flange. q
Céc hinh chiu thé hién m6 hinh
da duoc thay doi gom cé 6 10

bulon. ~ E‘ _
%: a E[WEr 0. 071

Standard).

Ban da tao ra nhirng hinh biéu dién nay tr mo hinh. Tuy ban Iya chon, ban ciing c6 thé tao nhitng
hinh bi€u dién nay trong tai li¢u drawing bang cich v¢ tay.

Pinh dang mot ghi chi

Chen va dinh dang mot ghi cha.

1.

2.

Zoom to goc trai dudi cua trang ban vé.

Click Note A (thanh cong cy Annotation).

3. Click trong viing d6 hoa dé dit ghi cha.

GO nhu sau:

NOTES:
PART SHALL BE CLEAN AND BURR FREE.

ALL INTERSECTIONS SHALL HAVE X RADIUS OR CHAMFER.

5. Trong bang thudc tinh nay, dudi Layer, chon FORMAT.

Chon toan bg cac dong ghi chu, chon 16 cho point size.

Chon NOTES va click Bold (thanh cong cu Formatting).

Chon CLEAN, click Color A (thanh cong cu Formatting), chon Red, roi click OK.

.4

Ch(_)l’l X’ CliCk StaCk = (thanh C@l’lg cu EERHIE'SS:HJ&LL BE CLEAM AMD BURR FREE.
Formatting), g6 0.005 xho Upper va

0.00s
ALL IMTERSECTICMNS SHALL HAWE ——— RADIUS OF CHAMFER.

0.015 cho Lower, roi click OK. 0.015

Hoan tt dinh dang ghi chu.

1.

Bit diu mot dong méi trong ghi chid. Trong bang thudc tinh nay, dudi Text Format, click
Insert Geometric Tolerance == . Trong hop thoai:
a. Trong hang dau tién, dudi Symbol, chon Circular Runout ¥.
b. G96 0.010 cho Tolerance 1.
c. G0 A cho Primary. ;‘ 0.010 | A
d. Click OK.
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Pat con tré trudc PART va click Number (thanh cong cu Formatting).

3. nhéc lai budc 2 tai ALL... va tai ky hiéu sai 1éch MNOTES:

hinh dang (dé d4nh sb thir ). 1. PARTSHALLBE CLEAM AND BURE FRESE.

0.00
Kéo didm didu khidn tai o6c ohii dudi cia oh 2. ALLINTERSECTIONS SHALL HAVE S———
¢o diém dicu khicn tai gbc phai udi cua ghi RADILS OF CHAMEER. :
chad dén truéc RADIUS sao cho duong thur hai
cuia ghi chd nidm trong duong tiép theo. a |[J]oowo|a

Luu m{t Favorite

Hay dat tén mot kiéu favorite.

1.
2.

3.

Trong bang thudc tinh Note, dudi Favorites, click Add or Update a Favorite .
Trong hop thoai, gé Notel, rdi click OK.

Click @

Bay gio hay luu favorite nay trong Design Library.

.

Trong Task Pane, chon nhan Design Library tab &l va click 4.
Trai rong Design Library va chon annotations.
Nhan Ctrl va kéo ghi chii vao bang dudi ctia thu muc annotations.

Trong hop thoai, click Save dé luu favorite nay 1a Notel.sldnotefvt.

Click Save (thanh cong cu Standard).

Click Close ¥ (thanh c6ng cu Standard).

Chiic mirng ban da hoan thanh bai hgoc nay!
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Vé 3D’!

Diing SolidWorks, ban c6 thé tao ra cic dudng vé& 3D. Ban dung mot duong v& 3D lam dudng dan
cho Iénh sweep, lam duong cong dan cho sweep hoic loft, lam duong tAm cho loft, hodc 1am duong
tam cho mot hé théng dng. Mot tng dung hay ding ctia dudng vé 3D 1a dé thiét ké cdc hé thong
duong 6ng.
Bai nay gidi thiéu véi ban vé vé& 3D va lam
rd nhirng khai niém sau:

e V¢ trong tuong quan v&i cic hé toa

do
o Lay kich thudc trong khong gian 3D

o Lénh ddi xtmg

Dung mot hinh vé 3D dé tao khung gia d&

Trong bai nay, ban xay dung thanh khung bao ngoai cta gia d& bang céch dan mot hinh tron di theo
mot duong 3D. Sau khi ban lam xong mét nira thanh, ban s& dung 1énh Mirror AII’? @ hoan tAt md
hinh.

Pau tién, hiy tao mot duong 3D cua thanh khung.

1. Click New D va m& mot part maoi.

2. Click 3D Sketch & trén thanh céng cu
Sketch.

3. Click Line N va v& mot duong thing
dai khoang 135mm trén mat toa do XY
Fg.5848

S8V Bl

$8% xudt phat tir gbc va doc theo truc X.

Con tr6 thay d6i thanh 8 trong khi di
doc theo truc X.

Vé doan thang co chiéu dai gan diing, sau do lay kich thuoc dé co chiéu dai chinh xdc.

4. Click Select R trén thanh cong cu Standard va click diém dau tién ctia doan thang nay.

Trpng bang thudc tinh, ddm bao ré“lng diém mflt’ nay gém chinh x4c tai géc toa do (0, 0, 0
hién thi du¢i Parameters), 1a Coincident vdi goc (hién thi trong Existing Relations) va la
Fully Defined (hién thi trong Information).

6. Néu diém dau tién nay khong nam tai goc toa dg, lam nhu sau:

e Dudi Parameters, dat X Coordinate, Y Coordinate, va Z Coordinate bé“mg 0.

e Click Fix trong Add Relations.

3! Thong thuong ta v& 2D, nghia 1a v& trén mot to gidy bang but va thudc hodc trén mot mét phing tham chiéu trén may
tinh. V& 3D ¢ déy la vé& trong khong gian 3 chiéu trén cdc mat tham chiéu trong khong gian méy tinh. Nhu vay, dbi véi
timg nét v&, ta phai xdc dinh s& vé trén mat tham chiéu nao.

2 Pbi ximg toan bd
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Bay gid, diém nay da Fully Defined, nhu trong Information.

7. Click Line 2 va tiép tuc v& doan thang khéc tir diém mut thir hai 135mm. Mdi 1an ban bét
dau vé mdt duong mai, goc cua h¢ toa dd toa do hién hanh lai hién thi tai diém bat dau cua

nét v& dé gitip ban dinh hudng.
a. V& xubng theo truc Y HE¥ %« 15mm.

b. V& ngang theo truc X &3 &L 15mm.
c. Nhén Tab d thay ddi mit phing vé

thanh YZ %ﬂz.

d. VE&doc theo truc Z % % 240mm.

e. Nhan Tab hai lan dé chuyén sang
mat XY.

f. V& doc theo truc X 15mm.
g. Védoc theo tryc Y 15mm.
h. VE€ doc theo truc X 135mm.

8. Lay kich thudc nhu minh hoa.

9. Click View, Sketch Rel?tions dé an céc
tuong quan trong vung do hoa.

10. Click Sketch Fillet R trén thanh cong
cu Sketch va fillet tirng giao diém véi ban
kinh Smm.

Dé fillet cdc giao diém, chon cdc giao
diem do.

11. Click 3D Sketch [€2] d¢ dong sketch.
12. Luu part la rack.sldprt.
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Dung 1énh Sweep dé tao thanh ngoai

bé tao base feature, ban s& dian mdt hinh tron doc theo

duodng dan 3D. ,
1. Chon mat toa do Right trong cay FeatureManager, ‘: I
rdi click Sketeh [ d& mo mot sketch trén mit nay. | ¥
2. V& mot duong tron dudng kinh Smm tai gdc. ’
3. Click Exit Sketch £ .

4. Click Swept Boss/Base™ € trén thanh cong cu
Features.

5. Trong bang thudc tinh, dudi Profile and
Path:

e Chon duong tron (Sketchl) lam
Profile QJ;F
e Chon 3D sketch (3DSketchl) lam

Path Qﬁ_ .

6. Click @

Extrud cac thanh do

Lam mat thanh d& bang céch extrud mot dudng tron tir bén nay dén bén kia thanh khung.

1. Chon mat Front trong ciy FeatureManager.

2. Click Extruded Boss/Base ® trén thanh cong cuy Features.

3. Click Normal To + (thanh cOng cu Standard Views).

4. V& mot dudng tron trén bé mit cua (:Df‘f
khung. (mat Front thyc ra nam tai
tdm cua thanh khung.)

5. LAy kich thuéc tir tim dudng tron dén
goc 1a 11mm.

6. LAy duong kinh dudng tron 1a 4mm.

7. Click Exit Sketch &

8. Click Standard Views va chon Trimetric 3

3 Lénh nay dung md hinh bing cdch cho mét bién dang di theo mét dudc dan némNtrén mdt mit phing khdc mat phing
cua bién dang. Do vay, trude khi thuc hién 1€nh nay, phai vé bién dang va dudng dan trén nhiing mat phang khac nhau.
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9. Trong PropertyManager, duéi Direction 1:

e Néu cﬁn, click Reverse Direction E
dé mii tén trong vung do hoa chi theo
hudng s€ gap phan bén kia.

e Chon Up to Surface trong End
condition.

o Chon phan khung phia d6i dién cho

Face/Plane

Chon Merge result néu né chua duoc chon. Merge result kiém soét vi¢c ban cé tao ra cac khoi
tach roi hay khong.

10. Click @ dé tao ra thanh d3.

Xép daiy thanh dé

Bay gid xép ddy thanh da.
Click View, Temporary Axes dé bat hién thi tit ca cic dudng tim.

2. Chon Extrudel trong cay FeatureManager.

[=1-

3. Click Linear Pattern®

trén thanh cong cu Features.
Extrudel xuét hién trong Features to Pattern cta bang thudc tinh.

4. Click tryc tam cua thanh khung, noi ban vé
vong tron.

» & >
Con tro doi thanh [}SJ khi ban di chuyén con
tro trén truc tam nay.

Trong ving d6 hoa, mot hinh xem trudc ciia
ddy thanh d& xuit hién va mot mii tén chi
huéng ciia ddy xut hién trén khung tai dau
bén phai cia duong tam. Trong bang thudc
tinh, Axis <1> xuit hién trong Pattern
Direction.

* Lénh xép day thang.
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5. Duéi Direction 1, 1am nhu sau:

Direction 1
Spacing:  |22.00mm
Instances: |&

¢ C(Click Reverse direction IEI
néu can. Kiém tra huéng xép
day trong hinh xem trudc.

« Dat Spacing™ 61 1222,
e Dit Number of Instances>°
“* 1a6.
6. Click @
Lay doi xirng toan bg
Diing 1énh Mirror®’ @ hoan thanh gid do.

1. Click View, Temporary Axes dé 4n
cdc dudng tam.

2. Click Mirror og (thanh cbng cu
Features).

3. Xoay ntra gid do va click vao mat
mut cia khung.

Face <1> xuat hién trong bang thudc tinh Mirror Face/Plane i .
4. Click Bodies to Mirror @ roi click vao gia do.
5. Click @ dé 14y dbi xtmg nira gid d& qua bé mat duoc chon.

6. Click Standard Views va chon Isometric. Gid d& di hoan chinh.

7. Luu part nay.

Chiic mirng ban da hoan thanh bai hoc!

* Cyly.
686 luong.
7 Lénh d6i ximg
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Cac k¥ thuat thiét ké nang cao

Gia sir ban muon thiét ké mot bd ban 1€ sao cho ban c6 thé dé dang stra do6i thanh cac bd ban 1én
tuong tu. Ban can mot cach thirc c6 hi¢u qua dé tao ra hai 14 va chdt cua nhiéu c& ban 1€ khac nhau.

Nhitng su phén tich va 1ap ké hoach c6 thé gip ban phat trién mot thiét ké linh hoat, hiéu qua va
hoan chinh. Sau d6, ban c6 thé hi€u chinh thanh quy cdch can thiét va b ban 1€ van thoa man muyc
dich cua thiét ké.

Bai nay gom:

Bai nay gia thiét rang ban da biét nhimg thao tic co ban trong mdi
truong assembly, nhu di chuyén va quay cdc thanh phan, gan cic quan
hé lap rap v.v...

St dung mot sketch bd cuc
Chin céc feature dé tao thanh cdc md hinh bién thé
Tao mot part moi trong mo1 truong assembly

Kiém tra sy va cham trong cic t6 hop

Tao phéi cho cic 14 ban 1¢

1. Mo mot tai liéu part.

Mo mot sketch trén mat Front.

3. Bat dau tir gbc, v& mot doan thang dimg di 1én va ldy kich thudc bang 60mm.

Click Extruded Boss/Base [E}

5. Trong PropertyManager:

0.

a. Dudi Direction 1:
¢ Chon Mid Plane trong End Condition.
« Dt Depth 61 12 120.

b. Dudi Thin Feature:

e Chon One-Direction trong Type.
o Dat Thickness *@1 1a 5.

Click OK @

Mo moét sketch trén bé mit hep thiang dung. V& mot dudng
tron tai canh trén, tam tai dinh phia trudc.

Gén quan hé coincident (tiép xic) giita chu vi dudng tron
va dinh phia sau d¢€ sketch nay hoan toan xéc dinh.

Poéng sketch.

10. Click Swept Boss/Base & trén thanh cong cu Features.
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11. Trong PropertyManager:
e Chon dudng tron trong ving d6 hoa lam Profile
<
¢ Chon mot canh dai cua mo hinh lam Path Ql;_

12. Click OK @

Bay gio cit mot 15 thing sudt 6ng ban 1€
1. Mo mot sketch trén bé mat hep.

2. Véva léy kich thudc mot duong tron nhu minh hoa va
gan tuong quan concentric (dong tdm) vdi canh ngoai
cua ong.

3. Click Extruded Cut @

4. Trong PropertyManager, dudi Direction 1, chon
Through All trong End Condition.

5. Click OK @

6. Luu part 1a Hinge.sldprt.

Tao cac lo vit

Trong phan nay, ban sé& tao cdc 16 vit. B¢ dinh vi timg 15, hay ¢ dinh mét kich thudc va nhiing kich
thudc khac duge didu khién bang mot phuwong trinh.

1. Click Right 5 trén thanh cong cu Standard Views.

==
2. Click Hole Wizard™ Gl trén thanh cong cu Features.

3. Trong bang thudc tinh, trén nhan Type :J_'l_I

a. Duoi Hole Specification:

e (Click Countersink m .
¢ Chon Ansi Metric trong Standard.

e Chon M8 trong Size.
b. Dudi End Condition, chon Through All.
4. Chon nhan Positions Iﬁ'
5. Click dé dat 156 nhu hinh minh hoa.

3% Trinh thuét tao 13.
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6. Click Smart Dimension

4

trén thanh cong cu

Dimensions/Relations va lay kich thudc céc 16 nhu

hinh minh hoa. . AC

7. Click @ hai 13n aé déng ca hai bang thugc tinh. & ‘ ( - Ij
' "

Dit cdc phuong trinh dé kiém sodt vi trf céc 15 vit.

Cic phuong trinh tao ra mdi quan hé todn hoc giita céc kich thuéc. Ban c6 thé dung céc phuong
trinh dé dinh vi cdc doi tugng thay vi dat cac kich thudc cu thé.

Trong vi du nay, ban s& dat vi tri mQt 10 ¢ gitra chi€u cao cua 14 ban 1€ va 10 kia & mgt phan ba chiéu
cao d6. Néu ban thay doi chiéu cao 14 ban 1€, vi tri c4c 10 vit van duy tri theo quan h¢ todn hoc nay.

1. Dit mot phuong trinh dé kiém sodt vi tri mot trong cc tim diém nhu sau:

a.

Trong cay FeatureManager:
e Trai rong CSK for M8 Flat Head Machine Screwl.
e Right-click 3DSketch1 va chon Edit Sketch.

. Click Equations 2 trén thanh cong cu Tools. Trong hdp thoai nay, click Add.

X6a dong chit mic dinh trong hop thoai Add Equation, néu cin.
Chon kich thudc 30mm trong viing d6 hoa rdi gd = (ddu bang).

Double-click bé mit rong cuia 14 ban 1& dé hién thi cic kich thudc cia né, roi chon
kich thudc 60mm.

G6 /2 (chia hai) trong hop thoai dé hoan tat, rdi click OK.

Nhu vay la khodng céach tir di€ém tdm xudng canh ddy s€ bang mdt nira chi€u cao ctua
14 ban 1&.

2. Thém mot phuong trinh dé kiém sodt vi tri tam 16 khdc:

a.
b.

C.

i

Click Add.

Xéa ky tu mac dinh trong hop thoai New Equation, néu can.
Chon kich thudc 40mm rdi g6 =.

Chon kich thuéc 120mm lam co sé.

Go /3 dé hoan tat, roi click OK.

Phuong trinh nay quy dinh khoang cach tur tam 156 dén canh bén bang 1/3 chiéu dai
cua l4d ban Ie.

3. Click OK, roi déng sketch.

Bay gio 14y ddi xtng céc 16 dé nhanh chéng copy cdc 16 ¢6 sin qua mit Front.
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. . LLEY N A
Click Mirror = trén thanh cong cu Features.

2. Trong bang thugc tinh:

e Dudi Mirror Face/Plane f’l, chon mat
Front trong ciy FeatureManager.

. Du’('yiNFeatures to Mirror # chon 1&€nh
tao 10 trong cdy FeatureManager hodc
trong vung do hoa.

3. Click OK. Céc 18 nay dugc ldy dbi ximg sang
phan bén kia cua la ban I€.

4. Luu part nay.

Tao mot hinh vé bo cuc

Hinh v& bd cyc ban tao trong muyc nay s& chia chiéu dai cta 14 ban 1& thanh nam phén bang nhau.
Viéc str dung cdc phuong trinh va 1énh dbi xtng s& dam bao nam phan nay van ludn bang nhau du
ban c6 thay d6i chiéu dai 14 ban 1&. Ban diing hinh v& bd cuc d6 dé 1dy ddu cdc 14t cit trong myc nay.

Dé dé chon cdc canh trong bai tap, co thé chon kiéu hién thi Hidden Lines Removed (7

1. Mé& mot sketch trén bé mat rong ctia mo hinh va dat t€n né l1a layout for cuts.

2. Click canh dudi caa dng ban 1 va click Offset Entities .

3. Trong bang thudc tinh:

¢ Dit Offset Distance \‘/ET b-‘;’lng 1. ______‘__L

e Chon Reverse, néu can, dé offset
xuong phia dudi canh dugc chon.

e Huy kiém Select chain, néu can.

4. Click OK @

5. Nhan Ctrl, chon hai canh nhu minh hoa, roi

click Convert Entities D dé chuyén cic
canh nay thanh nét ve.

6. Click Extend Entities® Lil, rdi click hai ~
canh vira convert, nhu minh hoa. ™ o
Hai dudng nay s& duoc kéo dai téi duong U —
offset nam ngang. ( [g

% Lénh nay phat trién mot nét v& dén tiép xic véi nét vé ké tiép.
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7. V& mot duong thang nam ngang nbi v6i hai doan - 24 o 24 B
convert ¢ phia trén. = = :

8. V& hai doan thang dimg, rdi lay kich thuéc 24mm nhu "[_T‘,:'] | |
minh hoa. 74 .

Thém phuong trinh dé kiém sodt chiéu dai cic chd cat. | |
1. Trong cay FeatureManager, right-click £1 Equations va chon Add Equation.
2. Thém céc phuong trinh dé mdi kich thude nay bang 1/5 chiéu dai 14 ban 18:
o '"D2@layout for cuts' = ""D1@Extrude-Thinl" /5
e '"D3@layout for cuts' = ""D1 @Extrude-Thinl" /5
MGdi gi4 tri nay phai bang 24mm trong hop thoai.

3. Click OK.
4. V& mot duong tim dung di qua trung diém ctia md hinh.
5. Chon dudng thing ding va dudng tam, rdi click Mirror Entities i

24 > 24

-]

YAl T 24, T

©@1©@ @@}@@

Sketch da xong va hoan toan xac dinh.

6. Dong sketch, roi luu part.

£ p2 o TA 2 X £.40

Tao la ban 1€ co ba cho cat

Bay gio ban c6 thé tham chiéu hinh v& layout for cuts dé tao cdc 4t cit dau tién. Boi vi mdi chd cit
can rdng hon mot chit cho con lai twong Gng trén 14 ban 1€ do6i dién, nén ban sé€ offset tir hinh v& bd
cuc.

1. M6 mot sketch trén mat rong cia mo hinh.

2. Click duong dudi ciia hinh vé& bd cuc va click Convert Entities D

h

3. Trong hop thoai, click closed contour, rdi click OK.

Puong sao chép nay thudc vé sketch hién thoi (chtr
khong thudc sketch bo cuc).

-;
I 1
f———

4. Click mot trong nhirg doan thang dmg gin mép cua

“B6 ban 1& gdm hai 14 ban 18 14p voi nhau nho mot cdi chét xuyén qua dng chét, mot 14 ban 18 ¢6 hai chd cit, 14 ban 18
kia c6 ba cho cat.
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mé hinh, 3 click Offset Entities .2
5. Trong bang thugc tinh:

« Dit Offset Distance 12 1. T
e Chon Reverse, néu cin, dé offset dudng niy vao phia (
gitra. =

e Huy Select chain.

6. Click OK @
7. Lip lai cdc budc tir 2 dén 6 cho dudng thiang ding gan canh ddi dién ciia mé hinh.
Bay gid thyc hién 1énh cét 3 chd.

1. C}ick mot trong nhitng doan théng ding, S I 1 -
gan duong tam va offset 1 mm ra phia ngoai | i it

(dé chd cit ¢ giira rong hon). Lap lai cho | +\ / | \ /+

canh doi dién.

5 - , ,
2. C}ick Trim Entities EE, r76i tia cac doan | I | | |
nam ngang nhu minh hoa, dé c¢6 ba hinh chix
nhat khép kin. [ )

a. Click Trim to closest trong
bang thudc tinh.

b. Tia cdc doan ndm ngang dé tich ra ba hinh chi
nhat khéo kin.

c. Click OK @

3. Click Extruded Cut |5

4. Trong bang thudc tinh, chon Through All trong End
Condition cho cd Direction 1 va Direction 2.

5. Click OK.

6. Do tén feature nay thanh 3Cuts, rdi luu part.

Tao 1a ban I€ cé hai cho cat
Bay gio ding cting phuong phdp d6 dé tao chd cét cho 14 ban 1&  &-[@] Cut-Extrude1
con lai.

1. Quay lui thiét lgé' vé trudc 1énh 3Cuts bang cich kéo
thanh rollback vé ngay dudi layout for cuts.

2. M6 mét sketch trén bé mit rong ctia mo hinh.
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10.

Bdy gid tao 1énh cit hai chd.

11.
12.

13.
14.
15.

Click duong dudi trong hinh v& bd cuc, roi click
Convert Entities [ p

......

Trong hop thoai nay, click closed contour, rdi click

OK.
Click mot dudng thing ding gan mép, rdi _ - L. A L
click Offset Entities ), , A ka /?f, Lt
ks 7 - . . - r - B3 -\ =3
Trong PropertyManager: Segments in current sketch

o Dit Offset Distance bang 1.
e Offset duong nay ra phia ngoai.

« Huy kiém Select chain.

Click OK @

Lap lai cho canh gﬁn mép bén kia.

Click duong thang dimg gan tim va offset 1mm vé phia tim cua part. Lip lai cho duong con
lai.

Click Trim Entities. Tia ba doan & mdi dau L5 I Al _
va hai doan ¢ giita, con lai hai hinh chi nhat . A A
Z . ¥ . L= 4 i : =f
khép kin. ~XE A / 3/ [

)

Trim these segments

Click Extruded Cut |5

Trong PropertyManager, chon Through All
trong End Condition cho ca Direction 1 va
Direction 2.

Click OK @

bat lai tén feature 1a 2Cuts.

=
&

&

Trong ciy FeatureManager, right-click layout [§ ”
for cuts, va chon Hide.

Tao cac bien thé cta Part nay

Trong muc nay, ban tao ra hai bién thé cua part nay bfmg cach chan cac 1énh da duogc chon.

Pau tién tao bién thé OuterCuts (cét ngoai).

1.

Pua md hinh vé trang thdi cudi bang cich kéo thanh rollback xudng dudi ddy ciy
FeatureManager.
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Toan bd 6ng ban 18 bién mat do hai 1énh cit. Pay 1 bién thé mic dinh, gdm c6 ddy du tat ca
cac feature.

Click nhan ConfigurationManager J:%l trén dinh
panel bén trdi dé chuyén dén cay di€u khién
ConfigurationManager.

Right-click  tén part  trén dinh cay
ConfigurationManager va chon Add Configuration.

Go6 OuterCuts cho Configuration Name, roi click

ox @

Click nhan FeatureManager trén dinh panel bén tréi
dé tro lai cay FeatureManager. D€ y t€n cua bién thé
bén canh tén part trén dinh cay: Hinge (OuterCuts).

N x|
Click 1énh 2Cuts, rdi click Suppress 28] trén thanh
cong cu Features.

Lénh 2Cuts da bi chan va hién thi vi mau xam trong cdy FeatureManager. Lénh nay khong
c6 tac dung trong bién thé hi¢n hanh.

Bay gio tao bién thé InnerCuts (cét trong).

1. Click nhan ConfigurationManager |% |

3. G6 InnerCuts cho Configuration Name, rdi click OK

Right-click tén part trén dinh cdy ConfigurationManager va chon Add Configuration.

®

Tré vé cdy FeatureManager. Dé ¥ tén bién thé:
Hinge (InnerCuts).

N x|
Click 1énh 3Cuts, rdi click Suppress |18

Bay gio ca hai 1énh cit déu bi chin.

trén

Click 1énh 2Cuts roi click Unsuppress
thanh cong cu Features.

Lénh 3Cuts van bi chin va hién thi mau xdm trong
cay FeatureManager. Lénh 2Cuts duogc kich hoat
trong bién thé hi¢n hanh.

Luu part.

Cheén va lap rap cac chi tiét trong mot Assembly

Bay gio hdy tao to hop.

1.

M6 mot tai lieu assembly moi.

Bang thudc tinh Insert Component xuat hién. Vi tai liéu part ban 1 vin dang mé, Hinge
xuat hi¢n trong Open documents dudi Part/Assembly to Insert.

Click View, Origins dé thdy gdc toa do.
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3. Di chuyén con tré trong viing d6 hoa sao cho Hinge truy bit gbc ciia assembly. Nhu vay
cac mat toa do cua assembly va part s€ trung nhau.

[ %
Con tré thay déi thanh B khi ¢ tren goc ciia assembly.
4. Click dé dat Hinge 1én géc toa do.
Trong cdy FeatureManager, right-click Hinge<1>, va chon Properties. Du¢i Referenced

configuration, d¢ y rang Use named configuration va InnerCuts duoc chon béi vi
InnerCuts la bién thé dang duoc kich hoat trong part.

6. Click OK dé tao t hop.
Click View, Origins dé 4n gbc toa do.

8. Giit Ctrl, roi kéo Hinge tir ving d6 hoa hoic tir cy
FeatureManager, tha sang bén canh Hinge dau tién
trong vung dd hoa dé tao thém mot ban sao nira,
Hinge<2>.

[

9. Dung cic cong cu Move Component41 va

Rotate Component* ) dé quay Hinge<2> dbi
dién voi Hinge<1>.

Khi dung cong cu Rotate Component '@', chon

rﬂ
About Entity® trong Rotate ™~ va chon canh thich
hop cho Selected item |

10. Bé thay d6i tén cua bién thé, hay thay dbi cdc thudc
tinh thanh phan cua Hinge<2>. Click Use named
configuration, chon OuterCuts tor danh sich va
click OK.

11. Tao quan hé Coincident* gitra céc bé mat hep cua
cac la ban 1é.

I Cong cy di chuyén vi tri twong dbi ciia cdc thanh phan trong t6 hop. Luu ¥ 1énh nay khac 1énh Pan trong thanh cong
cu View: 1¢nh Pan di chuyén cong nhin dé ‘thay dbi vi trf quan sét chir khong di chuyén ting thanh phan.

“ Cong cu nay ding dé quay cdc thanh phan trong t6 hop. Luu y 1énh nay khac 1énh Rotate View trong thanh cong cu
View: 1énh Rotate View xoay cong nhin dé thay ddi vi trf quan sat chir khong xoay tirng thanh phan

“ Chon tryc quay.

* Quan hé tring khép. C6 nghia 12 nhitng yéu t6 nay phai ciing nim trén mot mit phang.
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12. Tao quan hé Concentric*’ giita mit tru cta cdc 6ng.

9. Péng md thanh phan Hinge<2> bang cong cu Move

[

Component Pé y thay Hinge<1> duoc cb dinh.

10. Luu assembly nay la Hinge.sldasm.

Tao mt Part méi trong Assembly

Bay gio ban tao thém cdi chét cho bd ban 1&. Chét nay tham chiéu duong kinh 16 6 ong chot va chiéu
dai 14 ban 18. Khi ban tham chiéu mot yeu t6 cta part nay (14 ban 18) dé tao mot yéu td trong part
khdc (cdi chét), ban da tao ra mot tham chiéu trong méi trudng ciia assembly. Néu ban thay ddi yéu
t6 tham chiéu, yéu t6 kia s& cap nhat dé phan 4nh su thay d6i do.

1. Click New Part* % trén thanh cong cu Asembly. G& mét tén cho thanh phan méi, vi du 1a
Pin.sldprt va click Save.

2. Click bé mit hep phia trude cia td hop. Part méi dugc dinh vi trén mat nay,
vi tri ciia n6 hoan toan xac dinh bdi mdt quan hé InPlace (trong vi tri).

Con tro thay d6i thanh

Mot sketch ty dong mo ra trén bé mit duoc chon nay.

Dé y thiy cong cu Edit Component ® trén thanh cdng cu
Assembly da duogc chon, bdi vi ban dang tao ra (hodc sta ddi)
mat thanh phan trong méi trudng t6 hop. Didu d6 ciing c6 nghia
1a cdc thanh phan khdc, ma ban khong thay doi, s& tré thanh cha
ctia thanh phan nay.

3. Chon canh tron trong cia dng rdi offset vio bén trong 0.25 mm.

* Quan hé ddng tam.
4 Cong cu nay chén thém mot part mdi vao trong t& hop.
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4. Dong sketch nay lai.

5. Trong cdy FeatureManager, trai rong thanh phan pin,
click mat Right va m¢ mot sketch.

6. Chon canh dai cua 14 ban 1& rdi click Convert

Entities 0 trén thanh cong cu Sketch dé tao dudng
dan cho Iénh Sweep.

7. Dong sketch nay lai.

8. Click Swept Boss/Base & trén thanh cong cu
Features. Dung duong tron (Sketchl) lam Profile <
va doan thrfmg (Sketch2) lam Path Qf, 10i click OK
@ dé tao khdi co sé cho chét.

Thanh trang théi trong goc phai dudi cho biét ban van
trong ché d¢ hiéu chinh part nay.

Tao mii chot

Bay gio tham chiéu 6ng ban 1& dé tao mii chét.

1. M& mdt sketch trén mat diu cua chdt va vE mot duong tron.

2. Chon canh tron bén ngoai cua Ong va gin tuong quan

Coradial”’.

3. Click Extruded Boss/Base |E . Chon Blind trong End

Condition, dit Depth <61 bing 3. réi click OK (.

4. Dbé tao chom cau trén mii chot, click cong cu Dome =

thanh cong cu Features.

*” Quan hé ciing ban kinh.
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. < 2 s ~ By N
. Click mat phing ctia mii cho Faces to Dome ' va dit

Distance 15’3. Quan sat chom mii. Click OK @ Thé 12 da lam
xong cdi chot.

. Click Edit Component Bl ¢é thodt khoi ché d6 hiéu chinh
part.

. Luu tai li€u assembly nay.

. Néu hop thoai hoi ban c6 luu tai li€u nay va cic mo hinh tham
chiéu khong, click Yes.
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Phat hién sy va cham

Dung tuy chon Collision Detection 487 trong bang thudc tinh Move
Components dé ki€ém tra va cham trong t6 hop.

[

Click Move Component

Trong bang thudc tinh, dudi Options, chon Collision Detection.
Chon All Components*’ va Stop at collision™.

Dudi Advanced Options, chon Highlight faces.

A

Di chuyén Hinge<2>. Dé y géng ban khong thé chuyén né di
xuyén qua Hinge<1> va cidc bé mit nay sang 1én khi ching cham
vao nhau.

6. Click OK @

Siia d0i cac thanh phan trong b ban 1é

Bay gid ban c6 thé thay d6i ¢& cua bo ban 18.

1. Trong cdy FeatureManager, trai rong thanh phan 14 ban léﬁ dung
bién thé InnerCuts. Double-click 1énh Extrude-Thin d¢ hién
thi cac kich thuoc.

2. Double-click mét kich thudc bét ky.

3. Trong hop thoai, thay d6i gid tri kich thudc nay va dam bao
rang All configurations dugc chon.

4. Click il

Néu can, lap lai cic budc 2 dén 4 dé thay d6i
cdc gia tri khéc.

5. Click Rebuild |8

Tat ca cdc thanh phan trong t6 hop déu tu
dong cap nhat. (Néu mot hop thoai cho biét

cdi chdt c6 15i tai 1ap, click Rebuild 81in
nira.)

Chiic mirng ban da hoan thanh bai hgoc nay!

* Pht hién va cham.
9 T4t ca cdc thanh phan.
0 Dung lai néu va cham.
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Cac ban vé ky thuat nang cao

Cic chirc ning co ban ctia drawing da duoc trinh bay trong bai 3. Bai nay c6 ba tiét hoc, voi viée
tao ra 4 trang in. D€ nghi cac ban thuc hié¢n theo trinh tu:

Thoi gian Tiét hoc

@ Tao cac hinh biéu dién: tao va lay cdc kich thudc cho cic hinh biéu dién khic
nhau.

Detailing: dung cic cong cu ghi chid cho ban vé.

Assembly Drawing Views: tao hinh chiéu t6 hop thdo rdi va ding cdc ghi chid dic
biét dugc thiet ké cho ban lap.

'i!!!ii!ii!ririi!iiiir!iririiri
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Tao cac hinh biéu dién'

Trong bai nay, ban s€ hoc cach tao cac hinh biéu -
dién sau:
e Hinh cat

 Hinh chiéu
e Hinh ciit chich
e Hinh dt

Ban ciing hoc cach lay kich thudc cho cdc loai
hinh bi€u dién khdc nhau.

Tao mot hinh cit

M¢& mot drawing va tao mgt hinh cit tir hinh chiéu dtng c6 trude.
1. Mo <thu muc cai dat SW >\samples\tutorial\advdrawings\FoodProcessor.slddrw).

Trang in nay da c6 hai hinh chiéu.

L o]
2. Click Section View £ (thanh cong cu

Drawing).

3. V& mot doan thang nim ngang & giira
hinh chiéu dung nhu hinh minh hoa.

Con tré dbi thanh ™= —. cho biét no
dang ¢ trén mot truc tAm cét qua giita
hinh chiéu nay. Cic tia truy bét ciing
chi thi noi ban v& gitra hinh chiéu dé.

Néu ban thdy cé thong diép héi ban c6 muon tao mot hinh cdt riéng phan khéong, click No.
4. Click dé dat hinh cit bén dudi hinh chiéu dung.
Khi ban di chuyén con tro, mot hinh xem trudc ctia vi trf hinh cét s& hién thi.

Hinh cit déng theo  phuong cat, duoc chi thi bang cdc miii tén hai dau duong cit. Cac miii
tén nay phai chi xudng. Dé quay hudng cc miii tén, double-click 1én duong cat.

= — : AT

| d 1 ]

Néu ban ddi huéng cdc miii tén dudng cit, hinh cit s& dugc danh dau bang ky hiéu gach

chéo, cho biét n6 da bi 13i thoi. Click Update View (thanh cong cu Drawing) dé cap

> Hinh biéu dién c6 thé 1a hinh chiéu tiéu chuén, hinh chiéu riéng phan, hinh cit, hinh chich...
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nhat riéng hinh cit, hodc click Rebuild 8 (thanh cdng cu Standard) dé tai lap toan bg ban
ve.

5. Click @

Lay kich thwéc cho hinh cit

Bay gid l4y kich thudc cho hinh cit nay. |

A
1. Click Smart Dimension 4 (thanh cong }| ¢
cu Dimensions/Relations). |
2. Trong hinh cit, chon hai canh nhu minh I
hoa.
3. Click dé dat kich thudc sang bén tréi hinh. i' m' ﬁ}]
4. Trong bang PropertyManager: v
e Dudi Dimension Text, gdo nhiing | t )
ky tu duoi day, sau <DIM>: ~O
W.T. "
TYP Rl
e Click Left Justify =, r m'lf/l_“:ﬁ}]
5. Click trong viing d6 hoa dé¢ két thic dong N
chir. — ! L. J
~ &
o
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6. Chon cung tron bén phai nhu hinh minh 11
hoa. [ |

7. Click dé dat kich thudc bén phai hinh. 11
8. Trong PropertyManager, go sau R<DIM>: |

2X 'l 1
9. Ly céc kich thudc con lai nhu hinh duéi.
A0
10. Click @

G

1.14

204,

TR

Tao mét hinh cit chich

Hinh cit chich cho thdy nhiing chi tiét bén trong mé hinh trén ban v&. Hinh cit chich 12 mot bo phan

cua hinh biéu dién c6 san. Pau tién, ban tao mot hinh chiu, sau dé ban tao hinh cat chich.

....................................

1. Click Projected View*?.E (thanh cong cu e —
Drawing).

2. Chon Drawing Viewl.

3. Kéo con tro di 1én, roi click dé dt hinh
chiéu bén trén Drawing Viewl nhu hinh
minh hoa.

4. Chon hinh chiéu nay , roi click Zoom to

Selection & (thanh cong cu View).

5. Click Hidden Lirles Visiblq 7 (thanh
cdng cu View) dé€ de tao hinh cat chich.

Bay gio ban da ¢6 mét hinh chiéu, ban da c6 thé tao mot hinh cit chich.

1. Click Broken-out Section® (thanh cdng m
cu Drawing). L - ot Ll
I TR H i
2. V& mét dudng spline™ nhu hinh minh hoa.. ----== T fl_—Lv—'—_.i{—Jiszjﬂ:J——J
Puong spline ban vira v€ sé quy dinh duong ——= I A 1

bao ctia hinh cit chich.

32 Céng cu tao hinh chiéu vudng géc.
53 Cong cu tao hinh chich.
> Puong phirc tuyén, day 1a mot duong cong béc cao.
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Khi ban v& mot dudng spline, cic diém cua
spline s& truy bat cdc dic diém hinh dang.
DPé tam thoi tit chic nang truy bat, giir
Ctrl trong khi ban v€ spline. Tha Ctrl khi
ban mudn ndi diém diu va diém cudi cua

spline nay.

3. Trong ving dd hoa, chon tdm cia 1§ trén
Drawing View1 cho Depth nhu hinh minh

hoa. Mat cit chich

di qua 16 duoc chon.

4. Click @
Thay d6i kiéu gach mat cit caa hinh cit chich cho dé& théy
hon. .
1. Chon hinh chiéu, rdi click Hidden Lines Removed j}(l@

2. Di chuyén con tro trén phan gach mit cat ciia hinh

cat chich. Khi con

s€ dugc dat ¢ chiéu siu

tré ddi thanh ¥, click dé mé

bang PropertyManager.

3. Trong bang PropertyManager:

a. Huy Material crosshatch. (- /
b. bat Hatch Pattern Scale oo

bang 4.

4. Nhic lai cdc bude 2 va 3 cho phan gach

mit cit dbi dién, rdi click ¥,

Tao hinh chich

]|

7 (thanh cong cu View). \ J
\
%

BAy gio tao mot hinh chich cta hinh chiéu ding dé ¢ thé xem chi tiét hon.

Trudc tién, hay thiét lap mét $6 tuy chon dé xdc dinh cdc ghi chu s€ dugc dua vao khi ban tao hinh

nay.

1. Click Options ==

(thanh c6ng cu Standard).

2. Trén nhan Document Properties, click Detailing.

3. Dudi Auto insert on view creation, chon Center marks va Centerlines, roi click OK.

Tiép dén, tao hinh chiéu ding khic dé dung 1am hinh chich.

1. Click Model View

(thanh céng cu Drawing).

2. Trong bang thudc tinh, dudi Part/Assembly to Insert, dam bao da chon base plate, rdi

click @
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. Trong bang thudc tinh Model View,

dudi Orientation, click *Front O .

4. Click trong vung do hoa dé dat hinh
chiéu nay gén hinh chiéu ding da c6
san.

5. Click @

6. Right-click hinh chiéu méi va chon

Tangent Edge, Tangent Edges
Removed. Khi cdc canh tiép tuyén dugc
an di, s€ de lay kich thudc hon.

Bay gio v& mot duong khép kin dé xdc dinh
duodng bao cho hinh chich.

1.

Click Spline ~ (thanh cdng cu Sketch)
va v¢ duong spline nhu hinh minh hoa.

Click Crop View (thanh cdng cu
Drawing).

Click Smart Dimension o (thar}h
cong cu Dimensions/Relations) va lay
kich thudc nhu minh hoa dudi.

OS5
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2 y
Cac tiéu tiét
Trong bai nay, ban s€ hoc cach sir dung cic cong cu chi tiét dé ghi chi trong mot ban vé sau:
¢ Autodimension (lfiy kich thudc ty dong)
e Datum feature symbol (cic ky hi¢u chuéin cong ngh¢)
e Geometric tolerance symbol (c4c ky hi¢u dung sai)
e Note (ghi chu)

¢ Model items (cac muc mo hinh)

"k
SR
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Lay kich thwéc tw dong cho ban vé

Trong bai trude, ban di 1dy kich thudc thii cong cho ban v&. Biy gid ban sé& 14y kich thude tu dong.

35520

1. Mo thu muc cai dat SW\samples\tutorial\advdrawings\FoodProcessor.slddrw.

2. Chon nhin Sheet2 & géc trdi dudi ciia drawing nay. Trang nay da c6 bon hinh biéu dién.

3. Chon hinh chiéu dimg ¢ géc trai dudi cua trang.

4. Click Autodimension & (thanh cong cu Dimensions/Relations).

5. Trong PropertyManager, click @ dé ban c6 thé chen nhiéu kich thudc cho nhiéu hinh ma
khong can dong bang PropertyManager.

6. Trong ving d6 hoa, chon cic doan thang nhu hinh minh hoa cho cdc diém nim ngang =
va thfl(n_g ding s0 voi gbe ciia mdi hinh. Sau khi chon xong cdc doan thang cho mdi hinh,
click ¥,

Hinh chiéu ding Hinh chiéu bang Hinh chiéu canh
E—h—
gy (RS
= i =
A |}T__I
7. Click®.
8. Kéo cic kich thudc dé ching déng nhu hinh minh hoa duéi.
Hinh chiéu dtmg Hinh chiéu bang Hinh chiéu canh
AR
AR -
17.15 B
m r|
o} ? .
o F
: Flp
) :
T1s 5.50
515 11.50
1715
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Cheén ky hiéu chuin cong nghé

Cic cong cu detailing cho phép ban chi giai cdc dic diém k¥ thuat trén
ban vé.

1.
2.

Click Datum Feature

HAl

(thanh cOng cu Annotation).

Trong viing d6 hoa, click dé dat miii tén din trong ban vé nhu

hinh minh hoa.

Kéo con tré sang bén trdi hinh chiéu va click dé dat ky hiéu
chuan gia cong nhu hinh minh hoa.

. Click @

l

|II -|!! Kt

Chen ky hi¢u dung sai hinh hoc

Tiép tuc, chén ky hiéu sai 1éch hinh dang tham chiéu chuén gia cong.

1.

Click canh trén nhu hinh minh hga. Khi ban chuan bi chon canh nay, ky hi¢u sai
I¢éch hinh dang da tu dong dat cho.

Click Geometric
Annotation).

Tolerance

. Trong hop thoai nay:

a. Chon _L trong Symbol.
b. G0 0.5 cho Tolerance 1.

c. GO A cho Primary.

d. Click OK.

Di chuyén ky hiéu nhu hinh minh hoa.

(thanh
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Chen ghi chua

Ban c6 thé tao mot ghi chi, sau d6 luu trong Design Library dé dung cho nhitng ban v& khic.

1. Click Note A (thanh cong cu | | ' SEe=——aa
Annotation).

2. Click vao géc trdi dudi cua trang dé Ee
dit ghi cha. : :

3. Go NOTE:. [LLEL]

4. Nhan Enter.

5. Go ALL CORNERS AND } e i
FILLETS TO HAVE 0.05R _ H A
UNLESS OTHERWISE i: ol 2
SPECIFIED. 3 ils

6. CliCk @. . :ﬁ rEﬂPPlT‘ShI‘D TRITTS MO babl o crE URIFEES OrbewEr $P|'|'_Il1l1:ul

oz -

! e - a =
..... - Lo waF o cemas

Luwru ghi chi vao thw vién thiét ké Design Library

Thu vién Design Library cung cp mot vi trf trung tim cho céc phan tir téi sir dung nhu cic ghi chu.

1.

A O T o

Click '*’ @& m¢ Bang tic vy, néu chua trong thay né. Bang nay nay nam & canh phai ctia ctra
s0 SolidWorks.

Click 44 & géc trén phai dé tét chirc nang tu an.
Chon nhan Design Library tab il

M6 rong Design Library @, rdi click thu muc annotations.
Trong viing dd hoa, right-click phan ghi chid va chon Add to Design Library.
Trong hop thoai nay, g6 mot gid tri cho File name, rdi click Save.

Ghi chd nay di dugc luu trong Design Library, trong thuy muc annotations. Néu ban di
chuyén con tro trén ghi chi nay trong Design Library, s€ xuat hién mdt hinh xem trudc.

Chon nhan Sheet3 tai géc trdi dudi cua ban ve.
Trang nay c6 mot s6 hinh biéu dién.

Trong Design Library, kéo ghi chd nay vio géc trdi dudi cua trang, roi right click dé xdc
o
nhan ghi chd d6 khi con tré chuyén thanh ).

Chen cac thong tin cia mo hinh

Néu ban chen céc kich thudc va ghi chud trong khi ban tao mdt mo6 hinh, ban c6 thé dua nhitng muc
thong tin nay ctia mo hinh vao tat ca cdc hinh biéu dién mot cach tu dong.

1.

Chon nhan Sheet3 tai géc trai dudi ciia drawing.
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Trang nay c6 sau hinh biéu dién.

2. Click Model Items [¥ (thanh c6ng cy Annotation).
3. Trong PropertyManager, dudi:

a. Source/Destination, chon
Entire model va Import
items into all views.

b. Dimensions, click Select all

va Eliminate duplicates dé $3.50
chén tat cd cic kiéu kich —— N —
thudc. S .
(v = -
4. Click' ™. - e
A a
5. Kéo dé dong lai cac kich thudc nay
nhu hinh minh hoa. gs

Cac hinh biéu dién ban liap

Trong bai nay, ban s¢ dung cic cong cu
sau d€ tao mdt ban lap:

« Exploded view (hinh biéu dién
t6 hop thdo roi)

¢ Detail view (hinh chich)

e Bill of materials (Bang vat
ligu) P

. Autor balloons (tu dong danh
chi s0 cho céc chi tiét may)

Yoo FE

-

Tao mot hinh thao roi e

Ban c6 thé tao hinh biéu dién thdo roi bang cach ding ciu hinh théo roi ciia mét td hop.

1. Mo thu muc cai dat SW\samples\tutorial\advdrawings\FoodProcessor.slddrw).
2. Chon nhan Sheet4 tai goc trdi dudi cia drawing.

Trang nay trong rong.

3. Click Model View (thanh céng cu Drawing).

4. Trong PropertyManager, click Browse, r6i mo SW\samples\tutorial\advdrawings\motor
casing.sldasm.

5. Trong PropertyManager, dudi:

a. Orientation, click *Isometric [‘9.

b. Scale, chon Use custom scale, i dat scale 1a 1:4.
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7. Click dé dat hinh chiéu nay vao drawing, r6i click @.

Tao mot hinh chich

Tao mot hinh chich dé biéu didn mot phan cia hinh thdo
roi voi ty 1€ 16n hon.

1. Click Detail Viewl Q@ (thanh cong cu Drawing).

2. V& mot vong tron trén mat bich nhu hinh minh
hoa.

3. Click dé dit hinh chich nhu hinh
minh hoa.

4. Click @

Hinh chich cho thiy mit bich 1
rang hon.

Chen bang vat liéu

Bay gio chen bang vat liéu (BOM) dé liet +

ké cdc chi tiét mdy trong td hop. e ey
1. Chon hinh thdo roi. _ _ _ - T b

2. Click Bill of Materials 5 (thanh cong cu Tables).
3. Trong PropertyManager:

a. Dudi Table Template, click Open table template for Bill of Materials .
b. M¢é SWisamples\tutorial\advdrawings\BomTemplate.sldbomtbt.
Mau nay da duogc tao vdi cdc cdt dya trén md hinh nay.

71



c. Dudi Table Anchor, click Bottom Left .

Khi ban dat bang, con tré dugc gan vadi goc trai dudi cia bang nay.

d. Click @

4. Click dé dit bang & géc trai dudi ban vé.

ESE S S T

Tuy bién bang vat liéu
Bang vat liéu c6 hai cot trbng, PRICE va COST. Hiy sir dung céc thudc tinh ngudi ding va céc
phuong trinh d€ dién vao nhiing cot nay.

1. Chon cot PRICE bang cdch di chuyén con tré 1én dinh cot va click khi con tro doi thanh

rel.

2. Trong PropertyManager:
Chon Custom Property.
b. Chon Price tir danh sich thudc tinh nguoi dung.

Gid cua moi chi tiét may duoc luu trong céc part.

c. Click @
Cot nay s& c6 gid cho mdi chi tiét mdy.

3. Chon cot COST.
4. Trong PropertyManager:

a. Chon Equation.

b. Click Equation Editor.
5. Trong hop thoai nay:

c. GO 2 cho Decimal places.

d. Click OK.

e. Dudi Columns, double-click QTY.

f. Click * (d¢ 1am phép tinh nhan).
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g. Dudi Custom properties, double-click Price.
6. Click OK.

m
=

-mm:r‘ s‘r ;‘r :l.'::»;urr:irrmri.

2
r1m

|||w=l':'=|-':-u

Pl}uong trjnh xuét hién 1a {2}'QTY.'*‘Prige‘. Phuong t{inh néy tinh todn s6 luong mdi chi
tiet mdy bang gid trén don vi, dé c6 dugc tong chi phi mai chi tiét may.

Panh so cac chi tiét may

Sau khi ban chen bang vat liéu, hiy diing cdc chi sb dé gidp nhan biét cdc chi tiét mdy trong bang

vat liéu. Céc chi sb nay cé thé duoc chén béng tay hodc tu dong. Ban s€ cheén ching tu dong trong
bai nay.

1. Nhan giit Ctrl va chon cdc hinh
thdo ro1 va hinh chi tiét.

2. Click AutoBalloon & (thanh
cong cu Annotation).

3. Trong PropertyManager, dudi
Balloon Layout, huy Ignore
multiple instances. Nhu vy | &=

cdc chi sO s& xuat hién trén ca | F=2E=
hai hinh. =
4. Click ®. SEs

Cic chi sb phu hop voi bang vat
lidu. Di chuyén chi s6 dé sap
x€p chiing theo y ban.

Chiic mirng ban da hoan thanh bai hoc nay!
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Assembly Mates™

Bai nay s& huéng dan ban tao mot té hop truc khuyu nhu hinh minh hoa va trinh bay nhiing noi
dung sau:

Giai thiéu yoke_male.sldprt

T hop nay ¢ céc chi tiét mdy va cum chi tiét
mady trong <thu muc cai dat
SW>\samples\tutorial\AssemblyMates.

Pua céc chi tiét may vao mot méi trudng lap rap
Str dung céc quan hé 13p rap:

o Tiép xuc (Coincident)

o Béng tam (Concentric)

o Song song (Parallel)

o Tiép tuyén (Tangent)
Str dung cong cu lap rdp thong minh (SmartMates)
Kiém tra su lép rép (Testing mates)

Théo va lip td hop

crank-assy.sldasm

g

spider. sldprt

bracket.sldprt yole female.sldprt
L-joint_pinZ. sldprt

Thiét 14p cac tuy chon cho Assembly

Ban c6 thé tai mot assembly voi cdc thanh phén (chi tiét mady) duoc kich hoat, c6 dﬁy du tht ca céc
thong tin, hoac dudi dang tai nhe.

Fully resolved. Tét ca cdc thong tin md hinh déu duogc tai vao b nhé.

Lightweight. Chi c6 mot phan thong tin mdi mé hinh duoc tai vao bd nhé. Céc thong tin
con lai s€ duogc tai vao chi khi thanh phan dé dugc chon hoac khi n6 bi tic dong boi nhiing
thay d6i ma ban thyuc hi¢n trong phién lam viéc.

% Lap rép céc thanh phan trong t& hop.
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Ban c6 thé cai thién dang ké téc do lam viéc voi nhitng to hop 16n bang cich ding nhimng thanh
phan dudi dang tai nhe.

T6 hop ma ban s& xay dung trong bai nay gdm c¢6 mét td hop con voi cdc chi tiét may dudi dang tai
nhe. Tuy nhién, viéc diing céc chi tiét may tai nhe & ddy khong c6 may ¥ nghia, do:

T hop con niy qué nho, chi c¢6 ba chi tiét may don gian.

Ban s& chon hai trong ba chi tiét mdy nay trong khi lip rdp, boi vdy dang nao ching ciing s&
duoc tai day du.

Trude khi ban mé tai liéu nay assembly, ban phai thiét lap tiy chon tai: Click Options I trén
thanh cong cu Standard. Trén nhan System Options, chon Performance. dudi Assemblies, huy
kiém Automatically load components lightweight, roi click OK.

Pwa Part dau tién vao t6 hop

Muc nay trinh bay céch dwa mot chi tiét mdy vao td hop.

1.

Cay FeatureManager xuét hién (f) bracket<l>. Bdi vi né la
thanh phan dau tién dugc dua vao td hop nay, nén bracket duoc
giilt ¢b dinh (f). N6 khong thé di chuyén hodc quay duoc It cannot
be moved or rotated trtr khi ban tha né tréi ndi (unfix). S <1> ¢6
nghia ddy 12 phién ban dau tién cta chiéc gid d& trong to hop.

T6 hop nay con c6 mot tap 1énh 1ap rdp Mates van dé trong. N6
nam & day de gitr cho cho cac 1énh 1ap rdp ma ban sé dua vao sau

nay.

7. Click Isometric @ (thanh cOng cu Views).

8. Click Hidden Lines Removed ] (View toolbar).
9. Click View, Origins dé khong cho né xuét hién trong

Mg thu muc cai dat
SWisamples\tutorial\assemblymates\bracket.sldprt).

Click Make Assembly from Part/Assembly i (thanh cong cu
Standard). Mdt tai liéu assembly méi dugc mo ra.

Click View, Origins dé hién thi géc toa do trong viing dd hoa.

Trong PropertyManager, dudi Options, chon Graphics preview.

5. Di chuyén ct Move the con tro over the origin. ——=p %@
i

[ %

Con trd thay ddi thanh 9, cho biét né da tim ra gdc ctia td hop.

Click dé dat chiéc gid dd.

Khi ban dat mot chi tiét mdy bang cdch nay, goc toa do ciia chi tiét mdy trimg véi géc toa
do cua to6 hop cdc mat phang toa do cua chiing dwwoc dong voi nhau. Thu tuc nay, khong bat
bugc, giup ban xdc dinh phwong huwong cho to hop.

Ban ¢6 thé tao ra kiéu tham chiéu ndy cho tdt ca cdc thanh phan khdc, khi ban dwa chiing

vao 16 hop. Ban ciing c6 thé truy bat goc cia t6 hop bang cdch tha cdc thanh phan vao cdy
thiét ké FeatureManager cua cira so assembly nay.
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vung d6 hoa nira.

Pua thém cac chi tiét may vao to hop

Cidc khéc dé dua cdc chi tiét mdy vao t6 hop 1a kéo ching vao tir ctra sb trinh duyét Windows
Explorer.

1.

M¢é Windows Explorer (néu ban chua mo cira
s0O trinh duyét).

Pén thu muc cai dat
\samples\tutorial\AssemblyMates.

Click riéng tung muc dudi day va kéo vao
vung do hoa cua Asseml. dat chiing vao céac
vi tri nhu minh hoa.

e yoke_male.sldprt
e yoke_female.sldprt
e spider.sldprt

Xem xét cay FeatureManager va trdi rOng
tung muc dé xem céc 1énh da dung dé tao ra
cac thanh phan nay.

yoke male

]
I-E;)

yoke female
spider o

i

"
= o
- ~—
a2 | ]
e P s o
Ry v
- T
___.-""’-Fr —— __.-'}::K
.= =
R .
NG
T H:“‘x
£ o -~ R*—? !
S -y
R -
L T " bracket
~—

MG&i chi tiét may méi déu c6 tién t6 1a dau trir (<) trude tén cia ching, ky hiéu nay cho biét
ching chua c6 vi tri xac dinh. Ban c6 thé di chuyén hodc quay ching tu do.

Pé thu gon ciy FeatureManager bang mot dong tic, right-click Asseml trong ciy

FeatureManager va chon Collapse Items.

Thuc hanh quay va di chuyén timg chi tiét mdy bing cic cong cu sau ddy trén thanh cong cu

Assembly:

&

+ Click Move Component
chuyén né.

)

e Click Rotate Component
no.

chon mot bé mat cia mot chi tiét may roi kéo dé di

chon mot bé mat ctia mot chi tiet mdy roi kéo dé quay

Ban c6 thé di chuyén hodc quay lién tiép nhiéu thanh phan khong bi cé dinh.

Luu assembly nay 13 U-joint.sldasm. Néu c6 thong diép nhic ban can téi 1ap trudc khi luu,

click Yes.
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Lip gia d& véi khop noi due

Céc bai dudi day s€ trinh bay nhing cich thirc gén céc twong
quan lap rap t6 hop khdc nhau. Pau tién, lap gid do va khop
noi duec.

Click Mate S (thanh cong cu Assembly).

2. Chon mat tru cta ) truc trén khop duc va 16 tru trén
gia do.

Ban ciing ¢6 thé chon nhitng yéu t6 nay dé lip trudc
khi m6 PropertyManager. Gitr Ctrl khi chon nhiing
y€u t0 nay.

Thanh c6ng cu Mate xuét hién trong viing dd hoa voi tuong quan Concentric © da duoc

chon. M6t hinh xem trudc ctia twong quan ddng tim xuét hién.

3. Click @ trong bang PropertyManager.

C6 truc khép duc va 16 gid do bay gio da c6 quan hé lap rdp
déng tim. Tuwong quan ndy xuit hién trong bang
PropertyManager du¢i Mates.

4. Click @ lan nira d@é d6ng bang thudc tinh .

5. Dé kiém tra twong quan nay, click Move Component L

(thanh cong cu Assembly), va kéo khop duc. Ban chi c6 thé
kéo né 1én va xudng, theo truc tim ciia quan hé dong tim
nay. Khép duc con c6 thé quay quanh truc cia né.

6. Click @

7. Click Mate S (thanh cong cu Assembly) lan nira.

8. Chon mat dudi cua dinh gid d& va mat trén cua khép duc.

Dé chon mit dudi cua dinh gid d& ma khong phai quay no,
right-click dinh cua gia va click chon Other. M&t hop Xuét
hién véi danh sdch cdc muc ndm duéi con tro. Ludt con trd
trén cdc muc nay trong danh sich dé phat sing chiing trong
viing d6 hoa. Click nit trdi chudt trong danh sich khi bé
mit ban can phét sang.
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Mot hinh xem trudc cua quan hé tiép xdc xuat hién.

9. Click @ trong bang thudc tinh.

Mt trén ctia khép duc bay gid da tiép xic véi gid da.

Lip khop due voi khop chir thap

1.

Chon cdc mit trong cta 16 chdt trén khép duc va khop chix

thap.

Thanh c6ng cu Mate xuit hién trong ving do hoa véi

Concentric © duoc chon. Mgt hinh xem trudc quan hé

ddng tam xuét hién.

Ban c6 thé chon quan hé ndy bang céch click @
trong bang PropertyManager hodc Add/Finish
Mate v trén thanh cong cu pop-up nay.

Click Add/Finish Mate v (thanh cong cu Mate
pop-up).

Khop chir thap va khép duc da dugc lip theo quan
hé dong tam.

Chon mit phang c6 16 chdt dong tim & bude 1 cia
khop chir thap va mat trong cua khép duc.

DPé di chuyén va quay cédc thanh phan trong khi
bang thudc tinh Mate dang m¢, dung cdc cong cu

Pan X va Rotate View < trén thanh cong cu
View. Dé tit cdc cong cu ndy, click ching 1an nira
hodc nhan Esc sao cho ban khong x6a danh sich
Mate Selections.

Thanh c6ng cu Mate xuét hién trong ving do hoa

voi Coincident X duoc chon. Mot hinh xem trudc
cua quan h¢ tiép xudc xuat hién.
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Khop chit thap phai nim trong khép duc nhu hinh minh
hoa.

o Néu lip rdp ding nhu vy, click Add/Finish
Mate v (thanh cong cu Mate).

e Néu lép sai, click Undo k) (thanh géng cu
Mate), chon ding cdc bé mat r6i click
Add/Finish Mate ¥,

4. Click Iry dé déng bang PropertyManager.

Lip khép cai véi khép chir thap

1. Dung cdc cong cu trén thanh cong cu Assembly, di
chuyén va quay khép céi vé vi tri nhu hinh minh
hoa.

2. Click Mate S (thanh cong cu Assembly).

3. Chon mit trong 16 chdt ctia khép cdi va 15 chdt con
lai trén khop chir thap.

Mot hinh xem trudc ciua quan hé dong tim xuét
hién. Tong bang PropertyManager, dudi Standard

Mates, Concentric © duoc chon.
: @ DA e
4. Click hai lan dé déng bang PropertyManager.
Khép chir thap va khép cdi dd c6 quan hé dong tam.

5. Click Move Component L2 (thanh cong cu
Assembly) va di chuyén khép cédi dén vi tri nhu
hinh minh hoa. Péng bang PropertyManager.

6. Click Mate S (thanh cong cu Assembly).

7. Chon mat ph'fmg ¢6 16 ban vira chon dé lép trén
khép chir thap va mat trong cua khop cai.
Hinh xem trudc ctia quan hé tiép xdc xuét hién.
Trong bang PropertyManager va trén thanh cong cu

pop-up, Coincident K duoc chon.

8. Click @

Khop cdi duge 1dp nhu hinh minh hoa. C6 thé ban
s& thiy két qua ban lam & géc do khong gidng nhu
thé nay, vi vi tri ban ddu cua ching trudc khi lip
khéc nhau.
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Lap Khép cai voi day gia do
1. Chon mat ddy cta khop céi va mat trén ddy cua gid do.

2. Click Parallel N trén thanh cong cu Mate hodc trong bang
PropertyManager.

Khop céi s€ dugc dong voi giad do.

3. Néu khép cdi bi 1on ngugc, dudi Standard Mates, voi Mate
alignment, click Anti-Aligned .

e Aligned. Vector phdp tuyén ciia cdc bé mdt dwoc chon sé [T
cung hwong voi nhau.

e Anti-Aligned (On). Vector phdp tuyén cia cdc bé mdt diwoc
chon sé nguoc huwong voi nhau.
4. Click @, r0i déng PropertyManager.

5. Luu assembly nay.

Lap cac chot ngan véi khop cai
Cach khdc dé dua cdc thanh phan vao t6 hop 12 dung trinh don Insert.

i)
1. Click Insert Components =i (thanh cong cu Assembly).

2. Trong bang PropertyManager, dudi Part/Assembly to Insert, click Browse, roi dén <thu
muc cai dat SW>\samples\tutorial\AssemblyMates.

3. Chon u-joint_pin2.sldprt, rdi click Open.

4. Click trong vung dd hoa noi ban muén dit tam chi tiét
nay.

Thanh phan u-joint_pin2<1> d duoc dwa vio td hop.

5. Click Mate S (thanh cong cu Assembly).

6. Chon mit tru cia chdt va mit trong mot 16 chét trén
khép céi.

7. Géan mdt quan hé Concentric © )
8. Chon mat mit cta chdt va mat ngoai cua khop cdi.

Hinh xem trudc cia quan h¢ Tangent o xuét hién.
Mit mit cta chdt tiép tuyén véi mat ngoai cia khép
cai. Néu két qua déng khong chinh xéc, thay d6i Mate
Alignment.
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Ban ding Tangent (thay vi Coincident) cho quan hé
nay vi mot mat la phang con mat kia la tru.

9. Click OK @, r0i déng bang PropertyManager.

Lap mot chdt ngan copy véi khép céi:

1. Giit Ctrl, rdi kéo biéu twgng u-joint_pin2<1> tir cy
FeatureManager vao vung do hoa.

Mot ban sao cia chét ngin duoc dua vao té hop, u-
joint_pin2<2>. S6 <2> cho biét rang ban sao th hai
clia part nay & trong td hop.

2. Lap lai cdc budc nhu ddi véi chdt ngin thir nhat dé lap
ch6t ngan thir hai vao 16 bén kia cta khdp cdi. Pam
bao rang da sir dung cung kiéu lap:

e Géan mot quan h¢ Concentric © gilra mat try chdt v6i mit trong 15 trén khép cdi.

e Gan mot quan h¢ Tangent o gitra mat mit chdt véi mat ngoai khop céi.

3. Luu tai li€u assembly.
N A 56 3R 1% A e
Dung cong cu SmartMates™ deé lap chot dai
Véi mot sé quan hé 13p rdp, ban c6 thé gin ty dong bang cong cu SmartMates. Ban c6 thé truy bit

hinh dang hinh hoc cta céc thanh phan khi ban kéo va tha né vao t6 hop.

Trong bai nay, ban s& tao mdt quan hé déng tam ty dong. Click File, Open, va m¢ u-
joint_pinl.sldprt.

1. Sap xép lai cdc cira s6 sao cho ban c6 thé thy ca part nay va assembly.

2. Trong cira sd assembly, click Shaded With Edges ] (thanh cong cu View), va click

Isometric @ (thanh cOng cu Standard Views).

3. Zoom 15 chét trén khép duc.

Shaded With Edges cho phép ban thiy hinh xem truéc ctia SmartMates rd hon.
Bay gio kéo chét va tha né vao td hop.

1. Chon mat tru ciia chét va kéo chdt vao assembly. Dat con tro
1én mat trong cua 16 chot trén khép duc trong cura s6 assembly.
(Cai chot c6 the bi khuat sau t6 hop.)

. 7 =

Khi con tré ¢ trén 10 chot, con trd thay doi thanh & . Con tré
cho biét mot quan h¢ dong tdm s€ dugc gin néu tha cdi chot
tai vi tri nay. Mot hinh xem trudc ctia chot bat vao vi tri do.

%% Cong cu lip thong minh.
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Néu hinh xem truge cho thdy can d6i huéng déng, nhan Tab
dé doi huong dong (aligned/anti-aligned).

2. Tha chdt ra.

Thanh cdng cu Mate xudt hién véi quan h¢ Concentric
duoc chon.

3. Click Add/Finish Mate dé gan quan hé dong tim nay.

Gén quan hé tiép tuyén dé hoan thanh viéc 1ap chét dai.

1. Péng ctra s6 u-joint_pinl.sldprt va maximize cta sO
assembly.

2. Click Mate S roi chon mat mit cia chdt va mit ngoai cua
khép duc nhu hinh minh hoa.

3. Gan quan hé Tangent , 10i luu assembly.

Lip tay quay

1. Click Hidden Lines Removed 0 (thanh cong cu
View).

2. Kéo crank-assy.sldasm tr Windows Explorer va tha
vao cura s6 assembly.

3. Click Mate S r0i chon mit tru ngoai cua dng tay
quay va mat tru cua co truc khép duec.

4. Gin quan hé Concentric , roi déng bang
PropertyManager.
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Bay gio gan quan hé song song.

Kéo tay quay lén trén khép dyuc. Ban khong phai
dung cong cu Move Component d¢ kéo cic thanh

Click Hidden Lines Visible &

(thanh cong cu Assembly).

(thanh C()I}g cu

View), r6i zoom 16n khu vyc tay quay va co truc

Chon bé mit phang trén dau truc va mat phing dudi
cua tay quay. Dung Other d€ dé chon cic mat khuat.

Bdy gio gan mot quan hé tiép xiic dé hoan thanh viéc lap tay

1.
phan quanh viing d6 hoa.
2. Click Mate S
3.
khép duc.
4.
5. Gaén quan h¢ Parallel .
quay vai to hop.
1.

Chon mat ddy cua tay quay va mat trén cling cua gia
dd. Géan quan h¢ Coincident .

boéng bang PropertyManager va luu assembly.

Click Isometric

@

roi click Shaded With Edges ]

View).

(thanh cong cu Standard Views),

T hop phai nhu hinh minh hoa bén.

(thanh cdng cu
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Xem lai cac quan hé lap rap

Ban c6 thé dung cay FeatureManager dé xem cac quan & Il Mates
hé lap rdp ma ban da gan.

1.

Trong cy thiét ké FeatureManager, click dau
cong = canh Mates cua t6 hop (khong phai cua
t0 hgp con crank-assy) dé xem cac quan h¢.

Néu ban thém bét cdc quan hé, hodac néu ban
chon cdc thanh phan da dwoc ldp rdp theo
trinh ty khdc, tén cua cdc quan h¢ trong 16 hop
cua ban co thé khdc véi hinh minh hoa nay.

M&i quan hé duoc phan biét boi tén va sd cong
vOi tén céc chi tiét may lién quan.

Di chuyén con tré trén danh sich quan hé lip
rap trong cay FeatureManager.

Khi ban dirng lai trén mot quan hé, chi tiét mdy
lién quan s€ sang 1én trong vung do6 hoa.

Ban ¢6 thé doi tén cia quan hé ldp rdp theo
cdch doi tén cdc feature cua mot part.

Quay tay quay

Ban c6 thé quay tay quay cua to hop bang cich chon
va di chuyén ndm tay quay quay nay.

1.

2.

Chon mot bé mat cua mdt trong cic thanh phﬁn
tay quay, vi du mat trén cta chi€c nim.

Kéo con tro trong ving d6 hoa.

Tay quay s& quay va lam quay theo cac khép
duc va cdi. Tat ca cic tuong quan lap rap déu
dugc duy tri.

Thio roi to hop

Ban c6 thé tao mot cong nhin véi cédc chi tiét da dugc thdo roi cua td
hop nay. Mot cong nhin thdo rdi gom c¢6 mot hodc nhiéu canh thao
roi. Trong bai nay, ban s€ xdc dinh budc dau tién trong canh théo

roi.

Vo6i tai li€u assembly dang md, click Hidden Lines

Removed ) trén thanh cong cu View.

Click Exploded View iy trén thanh cong cu Assembly.

Trong viing dd hoa, chon mit phang dai trén tay quay.

Mot hé toa d6 xuat hién trén chi tiét mdy nay.
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----- % Concentric] [brackets]> yoke_male<lz]

----- % Coincident] [brackets1> yoke male<1z]

----- %y Concentric? [yoke_male< 1> spider<1>)

----- %y, Caoincident2 [voke_male<1: spiders 1]

----- % Concentric3 [spider<] > poke_females ]

----- % Coincident3 [zpider< 1> yoke_female<]s]

----- %y Parallell [bracket< 13 poke_female<>]

----- %y, ConcentricS [yoke_ferale<]s wjaint_pin2<1:]
----- %y, Tangent] [woke_female< 1> aint_pin2<1:]
----- % Concentrich [voke_female< 1 L-oint_pin2<2x ]
----- %y, Tangent2 (woke_female<] > LHaint_pin2< 2]
----- %y Concentric? [yoke_male<1s u-oint_pinl<2>]
----- %y, Tangent3 [woke_male< 1> uHaint_pind<2:]

----- % ConcentricB [voke_male<1s crank-azme 1z
----- %, Parallel2 [yoke_male<1> crank-azapc1s)

----- %, Caincidents [bracket< 1> crank-assy<1z]
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4. Kéo mii té€n xanh 14 cay trén h¢ toa do theo hudng duong
cuatruc Y.

Piém diéu khién cua t6 hop con nay roi khoi to hop me.
Explode Stepl xuat hién dudi Explode Steps trong bang
thudc tinh.

Thém cac buwée thao t6 hop
Bay gio thém cdc bude théo cdc chi tiét mdy khéc.
1. Chon khép duc, khop chit thap va cdc chét.
Mot hé toa dd xuit hién gitra nhirng chi tiét mady duoc chon.
2. Kéo miii tén do trén hé toa d6 theo phuong X chiéu duong.

Cic chi tiét mdy nay tach ra khoi t6 hop. Explode Step2 xuit
hién dudi Explode Steps trong bang PropertyManager.

3. Click ra viing 6 hoa dé hoan thanh buédc théo nay.

4. Click OK @ dé déng bang PropertyManager.

5. Dé lap lai to hop, phuc vi vé trang thdi trudc day, right-click
trong vung d6 hoa va chon Collapse.

Hiéu chinh cong nhin théo to hop

Ban c6 thé hi¢u chinh cic budc thdo t6 hop hodc thém cic budc
khic, néu can. Ban truy cdp cong thdo roi tor ciy Configuration
Manager.

1. Click nhan ConfigurationManagerEl dé chuyén dén cong
cau hinh.

2. Click @ dé trai rong Default.
Néu ban duoc hoi dé xdc nhén viéc trinh dién ciu hinh nay,
click OK @

3. Double-click ExplView1l dé thdo roi to hop 1an nita (hoic
right-click ExplView1, va chon Explode).

4. Right-click ExplViewl, va chon Edit Feature.
5. Trong bang PropertyManager, dudi Explode Steps, double-click Explode Step2.

6. Trong ving do hoa, kéo miii tén xanh bién trén céc thanh phan da bi thdo dé sira d6i khoang
cach thdo.
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10.

11.

12.

. Pé dit chinh xédc khoang cdch thdo:

a. Trong bang PropertyManager, dudi
Settings, dat Explode distance bang 100.

b. Click Done.
Dbé thém mot budc thao nira:
Chon khép duc.
b. Kéo mui tén xanh bién theo huéng Z
chiéu am.
c. Click ra ving dd hoa dé hoan tit budc
thdo nay.

Click @

Click Shaded With Edges O (thanh cdng cu
View).

Dé 1ap lai toan bd to hop, right-click tén cua td
hop trén dinh cdy ConfigurationManager va chon
Collapse.

Luu assembly nay.

Chiic mirng ban da hoan thanh bai hoc nay!
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COSMOSXpress

COSMOSXpress cung cip cho ngudi ding SolidWorks mét cong cu phan tich tmg sudt rat dé sir
dung. COSMOSXpress c6 thé gidp ban giam thiéu chi phi va thoi gian bang viéc thir nghiém céc
thiét ké ctia ban trén mdy tinh thay vi nhiing thuc nghiém tén kém va mat thoi gian.

Néu COSMOSWorks da duoc cai dat trén mdy cua ban, ban phai huy kiém né trong danh sdch
nhiing san pham phan mém tuong hgp Add-Ins dé truy cdp COSMOSXpress.

Cdc két qua, vi du nhie hé sé an toan dwoc diing trong nhitng bai nay chi ¢é muc dich minh hoa.
Cdc ket qua cua ban co thé khdc.

4 4 w e e
Cac chirc nang co ban cua COSMOSXpress
Bai nay dung m6 hinh mot cdi méc don gian dé giéi Cé dinh bé
thiéu v6i ban nhitng van dé sau: méit nay
e Khdi dong COSMOSXpress

e Céc budc phan tich thiét ké co ban

e Dénh gid mic d§ an toan cua thit ké
ann gia muc dQ an toan cua thict Ke Biﬁtlu’c 1500 1b 1en

e UGc lugng do chinh xéc cua cdc két qua nhitng bé mat nay
e Lap bdo cdo nghién ciu

Céi méc, lam béng thép hop kim (Alloy Steel), duoc cb
dinh tai 10 méc va chiu tai 1500 1b nhu hinh minh hoa.

Mé tai ligu
1. Mo <install_dir>\samples\tutorial\cosmosxpress\aw_hook.sldprt).

2. Click File, Save As va luu tai li€u part nay la aw_hook-test. SLDPRT.

Nhu vay dé ban c¢6 thé dung lai tai li¢u géc.

Khéi dgng COSMOSXpress va thiét 1ap cac tiy chon

Click COSMOSXpress analysis wizard » hodc click Tools, COSMOSXpress.
Thiét 1ap cac tuy chon
Trén nhan Welcome, ban hay dat hé don vi cho COSMOSXpress. Ban cling c6 thé tao mot thu muc

dé luu céc két qua phan tich.

Di ban da chon mét hé don vi lam mdc dinh, ban van cé thé dung cdc don vi khdc trong tieng budc
phan tich.

bat céc tuy chon phan tich:
1. Click Options.
Hop thoai Options xuét hién.
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2. Dat System of units 1a English (IPS).
3. Click IZI dé tim dén thu muc ban mudn va click OK.

4. Kiém Show annotation for maximum and minimum in result plots.
5. Click Next.

Mbt dau kiém & xuét hién trén nhin Welcome va nhian Material xut hién.

Bang dudi liét k& mot sé don vi ding trong COSMOSXpress va cdc don vi ding trong nhitng hé do
luwong khéc:

SI English (IPS)

Tai trong Luc N (Newton) |Ib (Pound)

Ap suat N/m* psi (Ib/in?)

EX: Modul dan hoi N/m? psi

NUXY: hé s6 (ty 18)

Poisson
Cac thugc tinh vit liéu : I

SIGYLD: Ung suit bién  |N/m’

dang chay

DENS: Khéi luong riéng | Kg/m®

Cic két qua Ung suét trong duong (von N/m?
Mises)

Gan vat liéu
Budce tiép theo, ban s& gan vat liéu cho mo6 hinh tur thu vién vat liéu cua SolidWorks. Cai méc nay
dugc lam bang Alloy Steel (thép hop kim).
bé gan vat liéu Alloy Steel cho md hinh:
1. Click du cong ® canh Steel dé xem tit ca céc vat liéu trong 16p nay.
2. Chon Alloy Steel.
3. Click Apply.

COSMOSXpress gian Alloy Steel cho m6 hinh va dong chir “current material: Alloy Steel”
xuat hién trén man hinh. Luu ¥ rang mot dau kiém # cling xuat hién trén nhan Material.

4. Click Next.

Béng Restraint xuét hién.
Pat cac diéu kién khong che

Trén bang Restraint, ban nhap céc thong tin ma mo hinh hd tro.
Dé c6 dinh bé mat 15:

1. Click Next dé tiép tuc.
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2. Go6 mot tén cho khdng ché nay, vi dy, FixedHole.
3. Trong viing d6 hoa, click bé mit trong ciia 13.

Face<1> xuét hién xut hién trong hop chon va ky hiéu ctia khdng ché nay xuat hién trén bé
mat dugc chon.

4. Click Next.
FixedHole xuét hién trong hop restraint va mot dAu kiém % xuét hién trén bang Restraint.
5. Click Next.

Bang Load xuat hién.
Dat tai trong

Bay gio ban hay dat mot Iuc 3000 Ibs tir trén xudng.
bé dit luc nay:
1. Click Next dé tiép tuc.
2. Chon Force va click Next.
3. Go6 DownwardForce trong hop tén ctia khong ché.
4

. Trong viing d6 hoa, chon the hai bé mat nhu trong hinh minh hoa.

Face<1> va Face<2> xuit hién trong hop chon.
Click Next.

1. Click Normal to a reference plane.

hd

2. Trong cdy FeatureManager, click Plane2.

Plane2 xuat hién trong hop Select a reference plane. Luu y
rang Luu y rang hudng cua lyc chi xudng.

3. Click Flip direction.
Huéng cia lyc da doi chiéu.
4. G0 1500 trong hop gid tri luc.

C QSMOSXpress sé dp dung 1500 lbs cho maéi bé mat dwoc chon
(tong la 3000 Ibs).

5. Click Next.
DownwardForce xuit hién trong hop dat luc va mot d4u kiém & xudt hién trén bang Load.
6. Click Next.

Bang Analyze xuit hién.
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Phan tich mo hinh

Dé phan tich m6 hinh nay:
1. Click Yes (recommended) dé chép nhén céc thiét l1ap ludi mac dinh.
2. Click Next.
3. Click Run.

Qud trinh phan tich bit diu va mot chi thi tién trinh xuat hién.

Tién trinh tao lwéi
» D& chuén bi md hinh cho phan tich, COSMOSXpress chia nhé mé hinh thanh rat nhiéu khoi
tr dién nho, goi 1a cdc phan tu, ching c¢6 chung nhimng diém goi 1a cdc node. Mot phan tur
dién hinh giong nhu hinh minh hoa.

Cédc chdm d6 mod ta cdc node clia phan ti. '
Céc phan tir ¢6 thé c6 cdc canh thiang hodc cong.

M3di node c6 ba an, d6 1a du chuyén dich theo ba

hudng trong toa d chung.

Qud trinh phin chia md hinh thanh nhimg phan tir nho
dugc goi 1a su tao ludi. N6i chung, cac phé‘m tor cang nho
thi s& cho d6 chinh xdc cang cao nhung doi hoi nhiéu tai
nguyén ciia may tinh va mat nhiéu thoi gian tinh todn.

COSMOSXpress dé xuat mot ¢& phan tir chung va dung sai dé tao ludi. C& nay chi 1a mot gid
tri trung binh, c& céc phan tir thuc té khac nhau tly theo vi tri va hinh dang mo hinh.

Ban nén dung céac thiét 1ap mac dinh cua viéc tao ludi cho nghién ctru so bo. Bé cé két qua
chinh x4ac hon, méi nén dung mdt ¢ phan tir nho hon.

Mot du kiém &) xuat hién trén bang Analyze va bang Results xuét hién.

Xem cac két qua

Dau tién, man hinh cta bang Results 1iét ké hé s6 an toan nho nhat cia mé hinh x4p xi bang 7.51,
nghia 1a m6 hinh khong thé hong dudi tai trong va khong ché da xac dinh.

Tinh toan tai trong cuc dai
Duya trén gia thuyét tinh hoc tuyén tinh ctia sy phan tich ing suét, ta c6 thé tinh todn tai trong cuc
dai nhu sau:

« Dt lyc 1én mdi bé mat = 1500 Ibs

o Udc lugng hé sb an toan nho nhit = 7.51

o Noi chung, viing nguy hiém ctia mo hinh sé& bit dau bién dang chay néu ta dit mot lyc bang
tai trong hién thoi nhan véi h¢ s6 an toan nhd nhat.

o Khi dé, cdc ving nguy hiém s& bit dau bién dang chay néu ta dat mot luc xép xi 1500 x 7.51
= 11,265 Ibs cho mdi bé miit.
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Céc gia thuyét ciia phan tich tinh hoc tuyén tinh )
Caéc phan tich tinh hoc tuyén tinh hoat dong dua trén nhitng gia thuyét sau:

Gia thuyét tuyén tinh

Cdc ddp tng sinh ra ty 18 bac nhit véi tai trong. Vi du, néu ban tang gap doi tai trong, céc dap ng
cua md hinh (cdc chuyen vi, siic cang va Ung suat) s& tang gap doi. Ban c6 thé dung gia thuyét
tuyén tinh néu nhirng diéu kién sau duoc bao dam:

o Ung suit tinh to4n 16n nhét van nam trong pham vi tuyen tinh ctia dudng cong tng suét-sirc
cang duoc dic trung boi mot dudng thang xudt phat tir gdc.

Chuyén vi tinh toan 16n nhét 12 rit nho so voi kich thudce dac trung ctia md hinh. Vi dy,
chuyén vi 16n nhat cia mot tam mong phai nho hon dang ké so voi chiéu day cia n6 va
chuyén vi 16n nhat cua mét cdi ram phai nho hon dang ké so vai kich thude nho nhat cua
mat cat.

Ban can diing nhitng phén tich phi tuyén néu nhiing gia thuyét nay khong dwoc dam bao.

Gia thuyét dan hoi o ,
M0 hinh sé trd lai hinh dang ban dau néu bo luc tdc dung (khdng bi bién dang vinh ctru).

Ban can diing nhitng phan tich phi tuyén néu gia thuyét nay khéng duoc dam bao.

Gia thuyét tinh
Cac tai trong tic dong cham va tang dan cho dén khi dat t6i cuong do toan phan. Cac tai trong tac
dong dot ngot s€ gy ra nhitng chuyén vi, stc cang va ung suat phu.

Ban can diing nhitng phén tich dong hoc néu gia thuyét nay khong duoc dam bao.

Hé s6 an toan
COSMOSXpress sir dung trng suit von Mises cuc dai dé tinh hé s6 an toan. Tiéu chuin nay phat
bicu rang: mot vat lidu déo bat dlu bién dang chay khi tmg suat twong dwong (von Mises stress) 16n
vuot tng suat chay cua vt liéu. Ung suat chay (SIGYLD) dugc dinh nghia nhu 1a mot thudc tinh
cua vat licu. COSMOSXpress tinh hé s0 an toan tai mot diém bang céch chia tng suat chay cho ting
suat twong duong tai diém do.
Giai thich vé céc gia tri ciia hé s6 an toan:

e Mot mot hé s6 an toan nho hon 1.0 tai mot vi tri chi ra réng vat liéu tai vi tri d6 s& bi bién

dang chay va thiét ké nay khong an toan.

e Mot hé sd an toan béng 1.0 tai mot vi tri chi ra r'fmg vat liéu tai vi tri d6 bat dau bi bién dang
chay.

e MOt hé s6 an toan 16n hon 1.0 tai mot vi tri chi ra réng vat li€u tai vi tri d6 khong bi bién
dang chay.
Vat liéu tai mot vi trf s& bat dau chay néu ban dit tai méi bang tai hién thoi nhan véi hé sd
an toan.

COSMOSWorks c¢6 cung cip mot s6 diéu kién phd hity ciia vat lidu déo va vat liéu gion.

Thay doi cé phan tir

Dé thiy duoc anh hudng cua viée thay doi c& phan tir ddi v6i cdc két qua, ban hdy thay doi c& phan
tor mac dinh va phan tich lai mo hinh.
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Dé thay d6i c& phan tir va phan tich lai mo hinh:
1. Click nhan Analyze.
2. Click No, I want to change the settings va click Next.
3. Kéo thanh truot dén tin ciing bén phai.
Element size cip nhat dén 5.3705 va Element tolerance cap nhat dén 0.26853.
COSMOSXpress dat Element tolerance bdng 5% cua Element size theo mac dinh..
4. Click Next.
Luu y rang ddu cham than 9 xuét hién trén cdc bang Analyze va Results.
5. Click Run.
Khi phén tich xong, bang Results xut hién.

Hé s6 an t()én gnéi l1a 7.68, khic chung 2% so véi gia tri ban dau 1a 7.51. Su khac biét nho
nay cho thay két qua trudc la du chinh x4c.

Model rame: aw_hook won Mizes (psi)
=2 A - A Study name; COSMOSXpressStudy
Tao ra bieu do tng suat twong Plot type: Static nodal stress Plot1 .1'”2‘3”:":'4
dwong Deformation scale: 108337 | 4 O74e+004
Budc nay s€ tao cdc biéu d6 ing suat tuong . 9.767e+003
duong (hoac ung suat von Mises) trong md 5.790e+003
hinh. . 751 3e+003
D¢ xem rng suat:  5.3372+003
1. Trén bang Results, click Next. 5.8602+003
2. Click Show me the stress R
distribution in model va click Next. ‘_ Maze: 1.172e+004 . 3.907e+003
COSMOSXpress s& sinh ra biéu do g 4 £ - 2.9302+003
ung suat tuong duong. . 1.8532+003
Lo e . N 9.7682+002
Luu y rang cdc gia tri maximum va I =

minimum cua ung suat von Mises 1.462e-001

xuat hién trén biéu d6 theo mac dinh. —#vield strength: 9.000e+004

Ciing luu ¥ rang Gmg suat bién dang
chay xuat hi¢n dudi ddy cot gia tri.
Biéu do vmg sudt dwoc sinh ra trén mé hinh da bi bién dang. Pé lam ré sw bién dang,

COSMOSXpress phong dai su bién dang cuc dai bang 10% dwong chéo hop bao mo hinh. Trong
trieong hop nay, s bién dang dwong phéng dai gap 108.337 lan nhur trong hinh minh hoa.

3. Click mot trong s niit sau:
e Play |L] dé 1am chuyén dong biéu dd tng suat.
* Stop |L] dé ding chuyén dong nay lai.

e Save |£l dé Iuu hoat canh.
Hop thoai Save As xuét hién. Go mot tén cho tap tin hoat canh va click Save.
4. Click Next.

Danh sach cdc két qua xuat hién.
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Ung suit
o Khi tai trong tdc dong 1én mot vat thé, dé can bang tic dong ngoai luc nay, vat thé nay s&
sinh ra cdc lyc ndi tai (ing lyc), néi chung, ung luc thay d01 tir diém nay dén diém khéc.
Cuong do ctia cic tng luc goi 1a Gmg suat. Pon vi ctia tng suét 1a luc trén don vi dién tich.

Ung suat twong duwong( con goi 1a ing suit von Mises): Trong COSMOSXpress ban thay
mot sb lugng 16n tmg suat duoc goi 12 Ung sudt twong duong (hodc tng suat von Mises).
Tuy tng sut tuong duong tai mot diém khong xdc dinh trang thdi Gmg suat duy nhat tai

diém d6, nhung né cung cap thong tin thich hop du dé xdc dinh muc d6 an toan cua thiét ké
cho rat nhiéu vét li¢u déo.

Khong giéng céc thanh phan tng sut, mg suét teong duong khong c6 hudng. N6 dugce xdc
dinh hoan toan boi cuong d6 véi cac don vi ing suét. Dé tinh todn hé s6 an toan tai cdc diém
khéc nhau, COSMOSXpress sir dung Tiéu chuan bién dang chay von Mises, 12 trang thdi ma
mot vat liéu bit diu bién dang chay tai mot diém, khi ung suét tuong duong vugt qua ung
suét bién dang chay cua vat li¢u.

Tao ra biéu do chuyén vi

Trong budc ndy, ban s& tao biéu @d Model name: aw hook

Z ., N Study name; COSMOSHKpressStudy URES (mm)
chuyén vi cua mo hinh. Plot type: Static displacemert-Plot2
Deformation Scale; 108,334 3.321e-0M

b¢ xem ket qua chuyén vi:

| 3.044e-001
1. Click Show me the displacement .2 7E7e-001
1(1llstr1but10n in model va click hiri: 1.000e-030 | 2.490e-001
xt.
ext . 2.214e-001
COSMOSXpress s& sinh ra biéu 4 937e-001
do ket qua chuyén vi. | 1 560e-001
Ban 53(3 thé Chq biéu do ket qua |1 354e-001
c}zuyen vi Shl{yen c?gng.;va hAJ:u, tai \ 4 1076001
liéu nhu da lam véi biéu do ung  * \\
% _8.302e-002
suat tuong duong. -
- _5.534e-002
2. Click Next. h - -
’ , R Max: 3.321e-001 l —
th_)t danh sach cac két qua xuat 1 O0fe-050
ién.

Tao mot bao cao phan tich

bé tao mot bao cao HTMLY:
1. Click Generate an HTML report va click Next.
2. Click Cover page, Introduction, va Conclusion va click Next.

3. Nhap thong tin cho tiéu d& cta bdo cdo, tén tic gia va tén cong ty. Click Browse dé dua logo
vao. GO ngay cua bdo cédo va click Next.

4. G phan gi6i thiéu thich hop va click Next.
5. G& phan két luan thich hop va click Next.

5 A . <A M A ~ z A A ~ 2 N ‘A . 2 A
7 Tap tin viét bang ngdn ngir danh dau siéu van ban, diing cho viéc chia s¢ trén mang.
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6. Nhap mét tén cho tai liéu bdo cdo. Click Printer friendly version dé cic biéu d6 duoc in
mot cach chinh xac.

7. Click Next.
Béo cdo da duoc tao ra va hop thoai xuét hién trong trinh duyét web mac dinh cua ban.
8. Click [%¢] 4 d6ng cira sb bédo cdo.

COSMOSXpress luu bdo cdo dbf’O"i dznh dang HTML trong thuw muc ban da xdc dinh khi thiét lap
cdc tuy chon phan tich trong phan dau cua bai nay.

Thoat COSMOSXpress va luu phién lam viéc

1. Click Close.
Mot hop thoai xuét hién hoi ban ¢6 mudn luu dir lieu COSMOSXpress.
2. Click Yes dé luu.

Chiic mirng ban da hoan thanh bai hoc nay!

? .4
A Y A oA oA A oA
Phan tich de tiét kiém vat liéu
Bai nay trinh bay nhiing chu d& sau:
e Dinh nghia cic thudc tinh vat li€u cua ban trong
SolidWorks
o Thay dbi hinh dang mé hinh thiét ké dé tiét kiém vat
ligu.

Tay bien nay duoc c¢b dinh tai 15 16n va chiu mot luc tai 16 CE’ dinh
nho6 nhu hinh minh hoa. mat nay

Dat hec 4000 N
Mo tai li¢u tay bien 1én mit nay
1. Mo \samples\tutorial\cosmosxpress\aw_control_arm.sldprt).

2. Click File, Save As va Iuu tai li€u part nay 1a aw_control_arm-test. SLDPRT.

Lam nhu vay dé ban c6 thé dung lai tai liéu géc.

Gan vat liéu bén ngoai COSMOSXpress

Ban s€ thém mot vat liéu véi nhitng tinh chét vat 1y sau vao thu vién vat liéu SolidWorks va gan véat
li¢u nay cho mo hinh.
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Property Value (units)

EX (Elastic modulus) 1.2e11 N/m*

NUXY (Poisson's ratio) 0.3

SIGYLD (Yield strength)|5¢8 N/m?

DENS (Mass density) 7500 Kg/m’

Khi tit ca cdc thudc tinh vat liéu déu dugc ding trong hé don vi do luong MKS>®, didu d6 goi ¥ nén
chon h¢ don vi nay lam mac dinh.

Dé dit hé don vi cho tai liéu:

1.

2.
3
4,

Trong FeatureManager tree, right-click t€n ctia mo hinh trén dinh cdy va chon Document
Properties.

Hop thoai Document Properties - Detailing xuat hién.
Click Units.

Du¢i Unit system, chon MKS (meter, kilogram, second).
Click OK.

B¢ thém mat vat liéu vao co s¢ dir liéu va gan né cho mo hinh:

1.

5.

Click Edit Material 3= trén thanh cong cu Standard.
Béang thudc tinh Materials Editor xuét hién.
Dudi Materials, click dau cong canh Steel va chon Alloy Steel.

Alloy Steel s€¢ dugc dung nhu la co s¢ cta vat li¢u mai.

. Click Create/Edit Material.

Mot hop thoai xuét hién.
Trén nhin General Information, 1am nhu sau:
a. Dudi Database Selection, chon <New Material Database>.
Hop thoai Save As mo ra.
b. GO mdt tén cho co s& dir li¢u vat liéu moi, vi du, My Materials va click Save.

c. Trong hop Material Classification, go mot tén cho loai vat li¢u, vi dy, Steel-like-
materials.

d. Trong hop Material Name, gd mot tén, vi du, Steel 1.

Trén bang Physical Properties, click-dung-click Value cho tirng thudc tinh va g6 cac gia tri
sau:

¢ EX (Elastic modulus): 1.2¢el11
e NUXY (Poisson's ratio): 0.3
e DENS (Mass density): 7500

¥ MKS: metr, kilogram va gidy.
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6.

7.

o SIGYLD (Yield strength): S5e8
Click OK.

Steel 1 xuat hién trong bang thudc tinh Materials Editor dudi co s¢ dir liéu moi My
Materials. Cac thuc tinh vira dugc xac dinh xuat hién trong hop Physical Properties.

Click OK @

Steel 1 da dugc gan cho md hinh.

Khéi dong COSMOSXpress va thiét 1ap cac tiy chon

Click COSMOSXpress analysis wizard » hoac click Tools, COSMOSXpress.
Dé dit cdc tiry chon phan tich:

1.

Click Options.
Man hinh Options xuét hién.

bat System of units 1a SI.

3. Click I:‘ dé tim dén thu muc ban mudn va click OK.

Kiém Show annotation for maximum and minimum in result plots.

5. Click Next.

A du kiém & xuat hién trén bang Welcome va bang Material xut hién.

G4n vat liéu

Trong man hinh Material, vat li¢u hién thoi cia mo hinh 1a Steel 1. Click Next.

A déu kiém ¥ xuat hién trén bang Material va bang khong ché xuét hién.

Piit cac khong ché

Dé c¢b dinh 16 16n:

1. Click Next dé tiép tuc.

2. Go FixedLargeHole trong hop tén khéng ché.

3. Trong ving d6 hoa, click bé mat 15 16n.
Face<1> xuét hién trong hop chon.

4. Click Next.
FixedLargeHole xuit hién trong hop restraint vd mot dau kiém & xuat hién trén bang
Restraint.

5. Click Next.
Béng Load xuét hién.

Dat tai trong

Trong budc nay, ban s€ dat mot luc 4000 Newton Ién ntra trén bé mit 15 nho.
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Bé mdt cuia 16 nhé da dwoc tdch thanh hai nira bang 1énh Split Line.

Dé dit Iyc:
1. Click Next dé tiép tuc.
Chon Force va click Next.

2
3. GO mot tén cho luc nay, vi dy, UpwardForce.
4

Trong vung dd hoa, click bé mat nhu hinh minh hoa.

<

Diing Rotate View

Face<1> xuét hién trong hop chon.
Click Next.
6. Click Normal to a reference plane.

7. Trong cay FeatureManager, click Top.

dé xoay cong nhin cho dé chon mat nay.

Mit Top xudt hién trong hop Select a reference plane.

8. G0 4000 la cuong do luc va click Next.

UpwardForce xuit hién trong hop force va mot ddu kiém & xuat hién trén bang Load.

9. Click Next.

Béng Analyze xuét hién.

Phan tich mo hinh

1. Click Yes (recommended) dé chép nhén céc thiét lap ludi mac dinh va click Next.

2. Click Run.

Khi chay phan tich xong, mot ddu kiém & xuit hién trén bang Analyze va bang Results

xuat hién.
Xem cac két qua

PAu tién, man hinh cta bang Results dua ra h¢ sb an toan
nho nhit ciia md hinh dudi tai trong va khéng ché da xéc
dinh 12 6.64. Piéu d6 c6 nghia 12 COSMOSXpress khong
cho rang md hinh s& bi hong dudi diéu kién tai trong va
khéng ché nay.

bé danh gid mirc d§ an toan tai cidc vung khic nhau cua
md hinh trén co s& mot hé so an toan xac dinh, vi du bang
8, g0 8 trong hop nay va click Show me.

Nhirng vung mau xanh thim c6 Regions in blue have hé
sO an toan 16n hon 8 (nhiing vung rit an toan). Nhimng
viing mau dé c¢6 hé s an toan nho hon 8.

Khao st su phan bd cta hé sé an toan cho thdy ring ban
c6 thé 1ay b6t vat lidu & nhitng ving c6 sb an toan cao ma
khong lam anh hudng té1 muc do an toan cua mo hinh.
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Lay bét vat liéu khéi mo hinh

Trong phé‘m nay, ban s€ léy bot vat liéu khoi tay bien béng céch stra lai dinh nghia cta 1énh Cut-
Extrudel.

Dé 14y bt vat liéu khoi md hinh:

1.

3. Trong cay FeatureManager, right-click Cut-

Click Close.
Mot hop thoai xuét hién hoi ban ¢6 mudn luu dit liéu COSMOSXbpress.
Click Yes.

Extrude2 va chon Edit Feature.
Béng thudc tinh Cut-Extrude2 xuat hién.
Duéi Directionl, chon Through All.

Click OK @

M5 hinh da duoc stra ddi nhu hinh minh hoa.

Phan tich mé hinh da sira d6i

Sau khi hinh dang md hinh da c6 nhiing stra d6i, ban phai phan tich lai dé c6 két qua moi.

Dé phan tich m6 hinh da stra doi:

1.

Click COSMOSXpress analysis wizard » hoic Tools, COSMOSXpress dé khai dong
COSMOSXbpress.

Luu ¥ rang dau cham than ® xudt hién trén cdc bang Analyze va Results, cho biét rang ban
can phan tich lai va rang cdc két qua da co khong phai la cua hinh dang hién tai. Ciing luu
¥ rang niit Update xuat hién tai goc trdi duoi cua ciea s6 COSMOSXpress.

Click Update.

COSMOSXpress bét dau chay phan tich mo hinh da sira d6i. Khi chay xong phan tich,
COSMOSXpress thay thé dau cham than 'ﬂ trén cdc bang Analyze va Results bang dau
kiém &, Luu ¥ rang hé so an toan méi cuc tiéu chi xap xi 1.48.

Tao ra mot tai liéu eDrawings> ciia cac két qua phan tich

Ban c6 thé xem va cho chuyén dong cac két qua trong img dung eDrawings. Ban cling c6 thé tao
mot tai liéu thuan tién cho vi€c guri td1 nguoi khéc.

Dé tao mot tai lidu eDrawings cta két qua phan tich:

1.
2.

Click Next dé tiép tuc.
Click Generate eDrawings of analysis results va click Next.
Hop thoai Save As xuét hién.

Click Save dé chap nhan tén mic dinh cta tai liéu eDrawings.

5 Mot ing dung cho phép xem nhiing tai licu SW dudi dinh dang riéng c¢6 dung lugng nho, tao thuan 1gi cho viéc chia
sé trén mang.
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Ctra s6 eDrawings viewer mé ra d€ hién thi biéu do ung suat twrong duong. Ban cling c6 thé
xem cdc biéu do chuyén vi, bién dang va h¢ so an toan.

Dé két thiic myc nay:
1. Click Close.
Mot hop thong bdo xuét hién hoi ban 6 mudn luu dir lisu COSMOSXpress.
2. Click Yes d¢ luu dir litu COSMOSXpress.

Chiic mirng ban da hoan thanh bai hoc nay!

Cac vi du phan tich

Phan nay gia thiét rang ban da hoan thanh hai bai trén.

Muc dich ctia phan nay la:
e Minh hoa céc vi du phén tich bing COSMOSXpress.
o Cung cap mot su md ta muc dich cia phén tich.
o Nguyén tic cdc budc phan tich cho mdi vi du.

Phén nay khong néu timg budc thu tuc chi tiét cia qua trinh phan tich.
Cai moc khoa chot

Mo hinh cdi méc khéa chdt nay cia to hop DE-STA-
CO Clamp.375.r lam bang chat déo Nylon 6/10. Cii
moéc dugc gilr chat tai bdn 15. Mot luc tic dong dén c4i
mée thong qua mot thanh udn chir U. Ban mudn xic
dinh gi4 tri lyc 16n nhat ma cdi méc c6 thé gitr dugc véi
hé sb an toan bang 3.0.

M6 <install_dir>\samples\tutorial\cosmosxpress\

aw_anchor_plate.sldprt).
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Sau day la hudéng dan céc tim luc cuc dai:
¢ Gan vat liéu Nylon 6/10 tir co s¢ dit liéu solidworks
materials dudi Plastics.
e C6 dinh bén 16 cia méc. Dung mot khong ché
chung cho ca bon bé mat 10.

+ Dt mjt lyc bang 350 Ibs vao bé mit tiép xic véi cdi 1y.
Thay vi mot luc 350 lbs., ban c6 thé 4p dung mot luc cé
cuong do thich hgp khéac. Ta hay goi lyc ma ban dat 1a F.

- Dung mat toa d§ front lam tham chiéu dé xdc dinh
phuong cua lyec.
- Dung Show symbols dé xac dinh huéng ciia luc.
- Dung Flip direction dé d6i huéng cua luc.
Khi phan tich thiét ké bang cdc phwong phdp gan ding vi mot
khoi lwong tinh todn l6n, viéc sir dung nhitng cuong do tai trong rdt

nhé hodc rdt I6n c6 thé lam giam dé chinh xdc do sai s6 ciia mdy
tinh.

e Phan tich md hinh bang cic thi€t  model name: sw_anchor_plate von Mises (psi)

]ép mac dinh. Study name: COSMOSX pressStudy 3 047e+003
: * : Plat type: Static nodal stress Plotl
Deformation scale: 63.3637 2. 793e+003

2.:539e+003

e Sau khi phan tich xong,
COSMOSXpress s& ghi hé s6 an
toan nho nhat. Gia sir hé s6 nay . 2.288e+003
12 m. C6 nghia 12 c4i méc s& bat
dau bién dang chdy néu ta dat
mot lyc c6 cuong do béng mxF.

_2032e+003

1. 778e+003

) - 1.525e+003

e Dua trén hé so an toan bang 3.0,
luc 16n nhat ma cai moéc co thé
chiu duoc 1a mxF/3.0.

e Biéu do nay minh hga sy phan
bd tng suat trong cdi moéc chiu
tai 350 lbs.

1271 e+003
1.01 Fe+003
¥ B36e+002
5.099e+002
2562e+002

2.499=+000
—®ield strenath; 2.01 7e+004

Trong diéu kién lam viéc binh thirong, lyc tdc déng 1én cdi méc la do luc tdc ddng lén tay khéa gdy
ra. Bat van dé vé luc 16i da ma ta cé thé tdc dong mot cdch an toan lén tay khoa la rat thuec té.
COSMOSXpress khong thé tra loi cau héi nay vi né khong hé tro cho viéc phan tich cdc té hop. Khi
tdch riéng mét thanh phan ra khéi t6 hop d@é phan tich, rat khé mo ta ding tdi trong va cdc diéu
kién bién khdc. COSMOSWorks méi hé tro cho viéc phan tich cdc 16 hop va vi vay ban co thé phan
tich toan bo 16 hop bdng viéc dat mot lyc 1én tay khoa.
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Cai kiéng

Cii kiéng trong hinh minh hoa dugc 1am bang Alloy Steel. Mot
luc tdc dOong vao mat dau cua 15 trung tdm. N6i chung, mot mo
hinh ¢6 thé ¢6 nhitng rang budc khic nhau. Trén co s mot h¢ $6
an toan béng 2.0, yéu cau tinh ngoai lyc tdc dong cuc dai ma céi
kiéng ¢6 thé chiu duge khi:

a) tat ca cdc 16 ngoai déu duogc cb dinh,

b) hai 15 ngoai dugc cb dinh, va

¢) chi c6 mot 16 ngoai duoc cb dinh.

M6 <install_dir>\samples\tutorial\

cosmosxpress\aw_spider.sldprt).

Sau day 1a nhitng huéng dan dé tra 10i cdc cAu hoi trén:

¢ Gan vat liéu Alloy Steel tur co s¢ dir licu solidworks
materials dudi Steel.

e Cb dinh ca ba 16. Ban c6 thé chon ca ba bé mit cho mot
lan dat diéu kién c6 dinh hodc dat cd dinh cho ting mat
mot.

* Datlyce doc truc 500 1bs. Ta goi lyc ban dat l1a F. Huong
doc tryc trong trudng hop nély,du:qc xdc dinh bang cich
chon mat Planel 1am tham chiéu.

- Dung Planel 1am mit tham chiéu khi x4c dinh lyc.
- Dung Flip direction dé chuyén hudng cia lyc.

Noi chung, néu khong cé san mat tham chiéu vuong goc voi
phuwong cua lyc, ban can phai tao mot mat tham chiéu moi.

e Phan tich mé hinh bang nhiing thiét 1ap mic dinh.

 Sau khi phan tich xong, COSMOSXpress s¢ cho biét hé
sO an toan nho nhat. gia sir hé s6 nay la m.

¢ Duya trén mot hé s6 an toan bang 2.0, Luc 16n nhat ma mo hinh ¢6 thé chiu dugc mét cach an

toan 1a mxF/2.0.

e Tro lai bude dat dicu kién khong ché va x6a mot khong ché. Luu y rang mdt dau cham than
@ xuit hién trén cdc ban Analyze va Results cho biét cic két qua trén khong thudc vé md

hinh hién thoi va ban can phan tich lai md hinh.
¢ Click Update.

e Tinh lyc cyc dai cho trudng hgp nay.
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e Thyc hién ciing mot thu tyc dé tinh lyc 16n nhat ma kiéng c6 thé chiu dugc khi chi ¢b dinh
mot 16 ngoai.

o Phan bd tng suat trong ba truong hop dugc minh hoa bén dudi:

Model name: aw_spider won Mises (psi) Model name: sw_spider wion Mizes (psi)
Study name: COSMOSKpressStudy 1 ddde+00d Study name: COSMOSKpressStudy £ S54e+004
Plot type: Static nodal stress Plat Plat type: Static nodal stress Plat
Deformation scale: 441 596 ‘ 1.5324e+004 Deformation scale: 14 5756 4 907 e+004
_1.203e+004 .4 461e+004
. 1.0835e+004 . 4.01:2e+004
. 9.628e+003 . 3.569=+004
. 8.426e+003 _3123e+004
¥ 223e+003 2 E7Te+004
_B.020e+003 _ 223 e+004
. 451 7e+003 _1.785e+004
. 3.614e+0035 - 1.3538e+004
| 2.411e+003 3.923e+003
1.208e+003 4 461 e+003
5.355e+000 1.559e-001
—#ield strength; 9.000+004 —"vield strength: 9.000e+004
Ung suét tang 1én khi giam s0 chan c6 dinh. gﬂ? name. gggmdsﬂépresﬂudy L)
Trén co s8¢ strc bén chay 90,000 psi (cua Aoy  pygt type: Static nodal stress Piott 1.292e+005
Steel), COSMOSXpress cho rang md hinh s€ Deformation scals: &.791 1 18de+005

bién dang chay dudi tic dong cua luc nay khi

2 2 Ay 1% I _1.077e+005
chi ¢6 mdt 16 duogce co dinh.

. 9.691e+004
. 8.614e+004
_ 7.233e+004
_G.461e+004
. 9.5354e+004
. 4.307e+004
. 3.230e+004
2.194e+004
1.077e+004

1.429e-001
—"ield strength: 9.000e+004
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Tay noi

Chi tiét tay ndi 12 mot thanh phan nho trong hop myc may
in ink cartridge assembly. Ban can phai udn mo rong hai
cang cua chi tiét nay dé lip né véi céc chi tiét khic. Dé gia
1ap qud trinh nay, ban sé dat mdt luc vudng géc vai cic
tay day. Yéu cdu xdc dinh anh hudng cua viéc loai bo gin
tang cuong ddi vé6i luc 16n nhat ma ban c6 thé dat mot
céch an toan 1én mdi tay ddy. Chi tiét nay dugc 1am bang
mot vat liéu déo c6 nhitng thudc tinh sau:

Thugc tinh

Gia tri

EX (Elastic modulus) 9.0e4 Kgf/c:m2

NUXY (Poisson's ratio) (0.3

SIGYLD (Yield strength) [2.5¢3 Kgf/cm®

DENS (Mass density) 0.0014 Kg/cm3

Mé \samples\tutorial\cosmosxpress\aw_link.sldprt).

Sau day 1a nhitng huéng dan dé tra 10i cau hoi trén.

Nhap céc thudc tinh vat liéu cta chi tiét nay phu
hop voi bang trén. Chi can nhitng thudc tinh ma
COSMOSXpress s& ding dé hoan thanh phén tich 12
EX (modul dan h61) va NUXY (hé sb Poisson). The
SIGYLD (strc bén cchay) khong can dé tinh todn tng
sudt nhung can dé tinh sy phan b hé s6 an toan.
Dai lugng DENS (khbi lugng riéng) dung dé tinh
trong lugng trong bio cdo két qua cudi cling.

C6 dinh bé mat tru nhu hinh minh hoa.

Dit ngoai luc Apply outward forces vio cic bé
mit trong cua tay ddy. Ban c6 thé dat lyc mot lan
cho ca hai mit hodc mdi 14n cho mdt mat. Nén nhé
raing COSMOSXpress s& dp dung luc ban dit cho
trng mat trong mot lan dit. Néu ban xdc dinh mot
luc 2 Ibs. trén hai mat mot 1an, ban phai dit mot luc
thuc t& bang 4 1bs. Ludn ludn kiém tra hinh xem
trude cia cdc luc dé dam bao rang ching tic dong
theo hudng phu hop.
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Dung Normal to each Select face khi dat luc.
Use Show symbol to verify the force direction.

o Phan tich mé hinh bang nhig thiét 14p mic dinh.

 Sau khi phan tich xong, COSMOSXpress cho biét hé sé an toan nhé nhét. Gia sir hé sb nay
1a m.

e Trén co s& mot hé sb an toan bﬁng 2.0, luc 16n nhit ma md hinh c6 thé chiu duoc mot céch
an toan s¢ la mxF/2.0.

o Dé nghién ctru anh hudng cua viéc loai bo gin
tang cuong, hay chan Boss-Extrudel trong
cady FeatureManager. Luu y rang dau cham
than @ xuat hién trén cdc bang Analyze va
Results cho biét rang cac két qua da c6 khong
phai 1a cua md hinh hién thoi va ban can phan
tich lai mo hinh.

boéng COSMOSXpress.
Chan 1énh Boss-Extrudel.

Chay lai COSMOSXpress. Luu y dau chdm
than ¥ xuit hién trén cic bang Analyze va
Results.

COSMOSXpress ngan khong cho thay déi hinh dang mé hinh. Dé thay déi hinh dang, ban can dong
COSMOSXpress truoc khi thuc hién.

e Phén tich mé hinh bang cach click Update.

o Sau khi phan tich xong, COSMOSXpress s& cho biét hé s an toan thip nhét trén co s¢ hinh
dang mai.

e Tinh luc 16n nhat ma md hinh c6 thé chiu dwoc khi khong ¢ gan ting cudng.

r

Voi nwéc
Voi nude 1a mot chi tiét trong faucet assembly. Yéu cau tinh cdc

luc tic dong theo hudng tir trude lai va tir bén sang dé ¢ thé 1am
voOi bién dang chay.
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Mo
<install_dir>\samples\tutorial\cosmosxpress\aw_faucet.sldprt).

Sau day 1a nhitng huéng dan dé tra 10i cau hoi trén:

e Gan vat lieu Copper tr co sé dir licu solidworks
materials dudi Copper and its Alloys.

¢ (o0 dinh cdc bé madt cic 6ng dan nudc vao.

5

e Dat luc 100 1bs hudng vao trong voi.
- Duing mat Top 1am tham chiéu khi dinh nghia lyc.
- Dung Show symbol dé kiém tra hudng tic dung lyc.
=]
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A , ) P . A A - . Mloded name s _Taucel
Chay phan tich véi céc thiét 1ap mac dinh. Study name COSMOSNpressStudy

. A . e A~ X Flot type @ Design Check - Plol3
Sau khi phan tich xong, COSMOSXpreSS cho biét he SO Crierion : Max von Mises Siress

Fed= FO5=3 <=HBle

an toan nho nhat. Gia st hé s6 nay 1a m.

COSMOSXpress cho riang voi nudc s& bit dau bién dang
chdy néu tdc dong mot luc bang mxF.

Dua trén co sé mdt hé s an toan bﬁng 3.0, luc 16n nhat
ma voi ¢ thé chiu mot cach an toan 1a mxF/3.0.

Hinh minh hoa cho thy c6 nhiéu viing nguy hiém trén voi
trén co s& mot hé so an toan bang 3.0 (vung mau do cé hé
sO an toan dudi 3,0).

Pé nghién ctru anh hudng cua hudng lyc, trd lai bang
Load va chuyén hudng cua Iyc. Luu y ddu chdm than &3
xuat hién trén cac nhan Analyze va Results cho biét cac
két qua khong thudc vé md hinh hién thoi.

bé phan tich lai m6 hinh dudi tic dong cia tai mdi, click
Update.

Sau khi phan tich xong, COSMOSXpress cho biét hé s6
an toan trén co sé cua luc tic dong moi.

Tinh luc 16n nhat ma voi ¢6 thé chiu duogc.

Su thay d6i huéng cua luc c6 thé bé giy vdi sang bén
canh.

Stra lai huong cta lyc vudng géc voi mat Right nhu hinh
minh hoa.

Phan tich va ddnh gid két qua lai.

Chiic mirng ban da hoan thanh bai hoc nay!

106



Béng thiét ké

Trong bai nay, ban s€¢ dung bang thiét ké dé tao mot s6 bién thé khdc nhau cua mot chi tiét may.
Néu ban hoan thanh dugc nhiing bai trude, trén co s& cic part, assembly va drawing d6, ban di sin
c6 part miu. Néu khong, ban c6 thé tim part miu trong thu muc cai dit SolidWorks
\samples\tutorial\designtables.

Dé diing bang thiét ké, ban phai ¢6 tng dung Microsoft Excel trong mdy tinh ctia ban.

Bai nay trinh bay nhitng van dé sau:

Tao mot bang thiét ké
Hién thi cdc bién thé ctia md hinh part

Stra d6i bang thiét ké

Thay dbi tén ctia cic feature va kich thudc
Hién thij céc kich thudc cua feature

Lién két gid trj cua cdc kich thuéc mé hinh
Pinh nghia va xdc dinh cdc quan hé hinh hoc

Thay doi tén cac Feature

bat cho céc feature nhirng cdi t€n c¢6 nghia la mdt théi quen tdt, dic biét 1a khi ban dinh sir dung
mot bang thiét ké&. Piéu d6 s€ tranh dugc sy roi loan trong nhitng md hinh phirc tap va gidp cho
nhitng nguoi khic dé dang stir dung cdc mo hinh nay.

1.
2.

Mé <thu muc cai dat SW>\samples\tutorial\designtables\tutor1.sldprt.
Click-dirng-click trén Extrudel trong ciy thiét ké FeatureManager (khong double-click).

Ban ciing cd thé chon cdc feature trong cdy FeatureManager, roi nhan F2 dé thay doi tén
cho chiing.

G0 tén mo1 , Box, va nhin Enter.
Cdc tén Feature khong dwoc co ky tu @.
Thay dbi tén céc feature khac nhu sau:
¢ Extrude2 thanh Knob
o Cut-Extrudel thanh Hole_in_knob
¢ Filletl thanh Outside_corners

. Luu part nay la tutor3.sldprt.

Pé dit tén cho cdc feature ngay khi ban tao ra chiing, click Tools, Options, System Options,
FeatureManager, roi chon Name feature on creation. Moi khi ban tao mot feature maoi, tén
cua feature nay trong cdy FeatureManager tw dong sdang lén dé ban go mot cdi tén cho no.

107



Hién thi cac kich thwéc

Ban c6 thé hién thi hodc dau céc kich thude cho tat ca céc feature cua part. Sau d6 ban c6 thé tat bat
su hién thi ting kich thudc riéng tung feature.

1.

Right-click thu muc Annotations (4] trén cdy FeatureManager va chon Show Feature
Dimensions.

Tét ca céc kich thudc cia mé hinh xuat hién. Luu ¥ rang nhitng kich thudc nay 1a mot phan
cua moi dinh nghia feature (nhu 1a chi€u cao cua mot 1énh extrude), ching c6 mau xanh blue.

Ban c6 thé can phdi di chuyén cdc kich thuée dé nhin chiing ré hon.

Right-click 1€nh Fillet2 va chon Hide All Dimensions. Lam nhu vay véi Fillet3 va Shelll.
Tét ca cdc kich thudc cia céc 1énh nay déu an di.

Right-click trong nhitng kich thudc 60mm va chon Hide.

Kich thudc nay dang hién thi di bi ddu di. Kich thudc nay 1a ctia 1énh Knob.

Pé cho nhitng kich thuoc da bi an hién thi lai, Right-click feature c6 kich thuoc bi an trong
cdy FeatureManager va chon Show All Dimensions.

Click Optionsl“=ll trén thanh cong cu Standard.

5. Trén nhan System Options, chon Show dimension names, roi click OK.

Tén cua céc kich thude xuat hién dudi gid tri trong md hinh.

Cac tén kich thudc nay la t€én mac dinh. Ban c6 thé dat lai tén cdc kich thudc, giéng nhu dat
lai tén céc feature. Ban s€ dat lai tén cdc kich thudce sau, trong bai nay.

Lién két cac gia tri

Lién két cdc gid tri 12 mot cdch dé kiém sodt nhitng gid tri khong thudc cting mét sketch, nhu 1a
chiéu cao cua hai Iénh extrude.

Ban lién két cdc kich thudc bang cdch gin cho ching ciing mot tén bién. Sau d6, ban c6 thé thay dbi
gid tri nay cua mot trong cdc kich thudce lién két va nhu vay, tat ca cac kich thudc khic c¢6 cung tén
bién do sé thay doi.

Ban c6 thé huy lién két mot trong sb cdc kich thudce nay va van giir lién két cho nhimng kich thudc

con lai.

Vi bai nay, ban s€ dat cac chiéu cao extrusion cua Box va Knob bang nhau.

A .

Right-click kich thudc chiéu cao extrude (50) ciia Box va chon Link Values.

Trong hop thoai nay, gd depth cho Name, va click OK.

Right-click kich thudc chiéu cao (25) ciia Knob, va chon Link Values.

Click mtfii tén Xuéng trong hop Name, chon depth tir danh sach va click OK. (Mbi lan ban
dinh nghia mot tén moi khéc, né s€ dugc dua ti€p vao danh sach nay.)

Luu ¥ rang hai kich thudc nay bay gio c¢6 chung mét tén la depth. Ching s&€ c6 chung gia tri
cua kich thudc ban chon dau tién (50).

Click Rebuild 8 trén thanh cong cu Standard.
Chiéu cao ctia Knob doi thanh 50.
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Pat lai tén cac kich thudc

Ban c¢6 thé thay ddi tén tung kich thudce. Viée dat lai tén kich thude dac biét hay dugc dung khi ban
dinh 1ap mot bang thiét ké. Ban dung céc tén kich thudc d€ nhan biét nhitng phan tir ma ban c6 ké
hoach thay d6i va lam tiéu dé trong bang thiét ké.

1.
2.

. Thay tén cdc muyc sau:

. Click OK @ dé déng bang thudc tinh Dimension

Right-click kich thudc duong kinh Knob (70) trong viing d6 hoa va chon Properties.
Trong hop thoai nay, chon dong chit trong hop Name va gd mdt tén mdi, knob_dia.
Luu y hop Full name cap nhat nhiing gi ban go.
Click OK.

Kich thuéc dudong kinh phan 16i da d6i tén thanh
knob_dia.

e Chiéu cao hop (120) 1a box_height

o Chiéu rong hop (120) 1a box_width

o Duong kinh 15 (50) 12 hole_dia

e Ban kinh géc ngoai (10) 1a fillet_radius

va nhan Ctrl+s dé luu part nay.

Xac dinh cac quan hé

Trudce khi tiép tuc, ban can xdc dinh mot sb quan hé hinh hoc dé dam bao réng phé‘m 161 van ludn
dinh vi chinh xéc tai tdm hop du céac kich thudc cua ching c6 bi thay doéi. Cac quan hé dugc dua
vao de hoan chinh thiét ké va ching thuong la cach rat hi¢u qua dé chuyén tai chinh xdc muc dich
thiét ké.

1.

2.

Bay gi¢ hay thém mot quan h¢ budc tdm duong tron phai | -
0 tai trung diém duong chéo nay.

Trong cdy FeatureManager, right-click Knob va chon Edit Sketch.

Click Normal To & trén thanh cong cu Standard Views. Mt trudc cia mo hinh quay dbi
dién v4i ban

. Xba cdc kich thude xac dinh vi tri tdim dudng tron dbi vé6i céc canh cua hop (60) dé cho tam

nay khong con bi c6 dinh nira.

Chon tam cua duong tron va kéo duong tron dich 2
sang mot bén. i

Click Centerline

trén thanh coéng cu Sketch v
va v€ mot duong chéo nh}I hinh miph hoa dé dinh C @ 7’0
vi cho dudng tron. Nhan Esc dé tat cong cu U

Centerline. i
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6.

9.

siig
Click Add Relation L trén thanh cdng cu L
Sketch. .
Chon duong chéo va tam duong tron. o @ 70
Line3 va Point2 xuat hién dudi Selected Entities ¢ =]
trong PropertyManager. U
Dudi Add Relations, click Midpoint . - i
Puong tron tré lai mau den, cho biét n6é da hoan -
toan dugc xac dinh. 4
Click OK @

Bay gio hay xac dinh c4c quan hé trong bién dang nay.

1. Click Display/Delete Relations & trén thanh cong cu Sketch.

5.
6.

Trong PropertyManager, dudi Relations, chon All in this sketch trong Filter.

Néu ban di chuyén con tré trén mét hp hodc mot biéu twong trong PropertyManager, mot
dong nhac sé xuat hién voi tén cua hop hodc biéu tuong do.

. Click ting quan h¢ trong hop Relations =

Cic ddi tuong nay sé sang 1én trong ving dd hoa. Thong tin thém vé tirmg mdi quan hé s&
xuat hién dudi Entities.

Click OK @

Béng thudc tinh Sketch Relations liét ké tat ca cic quan hé trong sketch hién thoi, gdm ca
nhiing quan h¢ da duogc gan tu dong va nhitng quan hé ban vira dua vao. Ban kiém soat kiéu
quan h¢ ban mudn xem voi tuy chon Filter.

Click Exit Sketchl&x

Luu part nay.

Chén mét bang thiét ké méi

Néu ban c6 Microsoft Excel trong mdy tinh, ban ¢6 thé ding né dé nhing mét bang thiét ké méi
tryc ti€p vao trong tai liéu nay. Mot bang thiét ké cho phép ban dung nhi€u bién thé khiac nhau cua
mot part bang cach dat cac gid tri trong bang cho céc kich thudc cua mo hinh.

Dau tién, hay chudn bi dé chen bang thiét ké.

1.
2.

Click Isometric @ trén thanh cong cy Standard Views.

Right-click thu muc Annotations (4] trong cay FeatureManager va chon Details.

Hop thoai Annotation Properties xuét hién..

. Trong hop thoai nay:

« Huy kiém Always display text at the same size.
o Dait Text scale 1a 1:1.
e Click OK.
Cic ky tu by gio sé thay doi ty 16 khi ban zoom trong viing d6 hoa.
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. Nhin Z dé zoom xa hoic Shift+Z dé zoom gin sao cho ban c6 thé thay tit ca cdc kich thudc

ctia mo hinh trong viing d6 hoa. Dung Pan kK néu can, dé di chuyén mo hinh dén géc phai
dudi cua ctra so.

Dé di chuyén mo hinh, ban con co thé giir Ctrl va nhan cdc phim miii tén.

. Click Select R dé tit cong cu View.

BAy gio ban d4 sin sang dé chén bang thiét ké.

1. Click Insert, Design Table.

. Trong PropertyManager:
o Dudi Source, chon Blank dé chen mot bang thiét ké trong.

* Duoi Edit Control, chon Block model edits that would update the design table dé
ban khong cho phép thay d6i mo hinh néu nhirng thay doi nay cap nhat bang thiét ke.

 Dudi Options, huy New parameters va New configurations dé nhitng thay d6i bat
ky ban thyc hién cho mé6 hinh s€ khong cap nhat bang thiét ké.

. Click OK.

Mot bang tinh Excel xuét hién trong ctra s6 part. Cdc thanh cong cu Excel thay chd cho cic
thanh cong cu SolidWorks. Theo mac dinh, tiéu dé hang tht 3 (6 A3) c6 tén la First
Instance, va tiéu dé cot, 6 B2, duoc kich hoat. Biéu tuong Design Table ER xuit hién trong
cay FeatureManager.

Néu ban vé ¥ click ra ngodi bang tinh truéce khi nhdp tat ca cdc gid tri, right-click Design
Table & trong cdy FeatureManager va chon Edit Table dé bang thiét ké xuat hién tro lai.

. Double-click gia tri kich thudc (120) ctia box_width trong ving dd hoa.

Luu y rang con tro thay d6i thanh =1 khi n6 & trén mot gid tri kich thudc, va mot thong tin
van tat voi tén kich thudce xuat hién.

Tén kich thude dugce chen vao 6 B2 va gia tri kich thudc d6 dugc cheén vao 6 B3. O tieu dé
cot lién ke, C2, dugc tu dong kich hoat.

Pé thdy cdc kich thudc khudt sau bang thiét ké, ddt con tré ¢ khung xdm ciia bang thiét ké
va kéo bang sang vi tri khdc trong viung do hoa. Pé dinh co lai cho bang thiet ke, kéo cdc
goc bang.

. Double-click timg gid tri kich thudc trong viing d6 hoa, theo trinh tu dudi ddy, dé chén tén
va gid tri cdc kich thudc con lai vao bang tinh. Trir depth@Box (50mm).

Dimension Name (Table Cell) Dimension Value (Table Cell)
box_height@Sketchl (C2) 120 (C3)

knob_dia@Sketch2 (D2) 70 (D3)

hole_dia@Sketch3 (E2) 50 (E3)

fillet_radius @ QOutside_corners (F2) 10 (F3)

depth@Knob (G2) 50 (G3)
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Néu ban thdy SSTATE®@ tié}? theo mot tén feature trong mot 0 tiéu dé cot, tire la ban da
chon nham mét bé mdt thay vi mot gid tri kich thuoc trong vung do hoa. Pé thay tén mot
feature bang tén mot kich thude, click lai 6 nay trong bdng tinh roi double-click diing vao
gid tri kich thudc trong vimg do hoa.

Béng tinh phai giéng nhu hinh dudi.

A B £ b E F |
3 baa_walibg@Eketchl Bos_beighifgSeeach] bnob_disfSkechd hoe da ESkaich3 e radicefTlulsde_comams  depifknoh
3 | First Instance 1] 10 ' 1] 10 1]
i
5
7]

[ ¥ St -J:I

6. GO tén cdc hang (cédc 6 tir A4 dén A6) 1an luogt 1a blk2, blk3, va blk4. Pay s€ 1a tén cac bién
thé mdi ma ban sé€ tao.

7. GO0 cédc gia tri kich thudc cho blk2, blk3, va blk4, nhu hinh minh hoa dudi.

Column A B C D E F G
Row
4 blk2 120 90 50 40 15 30
5 blk3 90 150 60 10 30 15
6 blk4 120 120 30 10 25 90
Béang tinh bay gio nhu sau:
{ A B ¢ B E F &
son_widh@Skslch] boe_heghb@Sketchl knsh_dis@Skeicad hole_dia §Skachs le_radieaEOulads_gomsarn |Id|-"-'_'|l-'||:|||
3 Fisl Irciancs 120 1.0 ] -] 10 .
4 hik2 1240 Gl &0 a =3 H
5 k3 1] 150 [=1] 10 0 5
B bikd 120 1.1 ] 10 P] - 1]
4 b Ml sheet] f 14]

Click ra ngoai bang tinh, trong viing do hoa.

Bang tinh d6ng lai. Mot hop thong bdo xuat hién, liét ké nhimng bién thé méi da duoc bang
thiét ke tao ra.

8. Click OK dé déng hop thong bdo nay.
Bang thiét ké da duoc nhiing va luu trong tai lidu part nay.
9. Luu part.

Néu c¢6 hop théng bdo hoi ban ¢6 mudn tdi 1ap md hinh, click Yes.

Xem cac bién thé
Bdy gid hiy xem cdc bién thé dugc sinh ra tir bang nay.

1. Click Shaded With Edges ]

2. Right-click thu myc Annotations (4] trong cdy FeatureManager va click huy kiém Show
Feature Dimensions. Lam thé dé dau tat ca cic kich thudc.

112



3. Click nhan ConfigurationManager ||E | trén dinh cay E"'% tutor3 Configuration(s) [Defaul]

FeatureManager. Danh sdch cdc bién thé xuét hién.
4. Double-click tén ting bién thé.

Khi ban hién thi timg bién thé, md hinh lai duoc tai lap
bang céc kich thudce cua bién thé dugce chon.

S 80

First Instance blk2 blk3 blk4

Stra doi bang thiét ke
Bdy gid hiy sira d6i bang thiét ké.
1. Click nhan FeatureManager| ® |
2. Right-click Design Table ER trong cay FeatureManager va chon Edit Table.
Béng thiét ké lai xuat hién trong tai lidu SolidWorks.
3. Lam cdc thay doi thich hop.
4. Dé déng bang thiét ké lai, click chd bit ky trong viing db hoa, ngoai bang thiét ké.
Céc bién thé cap nhat dé dap ing nhitng thay doi nay.
Khi sir dung xong bdng thiét ké hodc mét doi twong nhiing nao khdc, ban cé thé can phdi

click Zoom to Fit B khi tro lai ciea 56 SolidWorks.

Biy gid hiy x6a bang thiét ké nay di.
1. Lam mdt trong céc cich sau:
e Chon Design Table ER trong cy FeatureManager roi nhan Delete.
¢ Right-click Design Table ER trong cdy FeatureManager va chon Delete.

2. Trong hop thoai nay, click Yes dé x6a bang thiét ké, hodc No dé gitt n6 lai.

Chiic mirng ban da hoan thanh bai hgoc nay!
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Lénh Fillet®

Bai nay trinh bay céc cach vé tron khac nhau. Trong bai nay, ban stra doi
chi€c nim van bang cach:

e Tao cac kiéu vé tron:
o Bémit
o Ban kinh khong ddi
o Ban kinh thay d6i

e St dung Iénh mirror dé 1am d6i xing

Ban can ¢6 mo hinh miu, Knob.sldprt, dé 1am bai nay. Thuc hién mot trong céc céch sau:
¢ Mo thu muc cai dat SW\samples\tutorial\fillets\knob.sldprt.

¢ XAy dyng m6 hinh miu tir dau.

Dung mé hinh miu cho bai Lénh Fillet

Trong phan ny, ban s& hoc cdch dung mé hinh mau cho bai Lénh Fillet.
Céc budc gom:
e Sur dung cic quan h¢ trong sketch

e Tao d6 dbc cho 1énh extrude

Tao khdi co sé

Trong muc dich thiét ké mo hinh, ban mudn c6 thé c¢6 dugc sy doi xirng ciia niim xoay nay. Ban sé&
dung mot ntra cua md hinh, sau do, trong bai Fillet Features, ban s€ thuc hién 1énh d6i xtmg dé tao
ra ntra con lai. Nhitng thay doi ban lam vi nira goc s€é dugce phan dnh 1€n ntra kia.

Khi ban lién ket céc 1énh dung hinh voi goc va cdc mit toa do dé c6 thé dé dang stra d6i mo hinh,
ban cdn mot sb kich thude va cdc duong céu tric.

1. Click New ] trén thanh cong cu Standard va m¢ mot tai liéu part moi.

2. Click Extruded Boss/Base (& trén thanh cong cu Features va mo
mot sketch trén mat toa do Front.

Click Centerpoint Arc®’ ok trén thanh cong cu Sketch.

4. Click vao gbc rdi kéo xudng mot quing, tha ra.

Mot dudng tron dinh hudng xuat hién.

60 Lénh lam tron cac canh hodc dinh cua md hinh.
o1 Lénh v€ cung tron xdc dinh tm.
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5. Click va kéo mdt cung 180° nguogc chiéu kim dong hd xung quanh gbc.

Con tré ddi thanh £ khi dat mdt cung ¢6 géc 90°, 180°, hoac 270°.

6. Noi hai diém miit cung tron nay bang mot doan thang dimng.

7. LAy kich thudc ban kinh cung tron bang 15mm.

Bay gio ban s€ gan céc tuong quan va thuc hién 1¢nh extrude.

1. Click Select R trén thanh cong cu Standard, giit Ctrl, r6i chon doan thang dimg va gdc
toa do.

Bang thudc tinh Properties xuat hién.

2. Dudi Add Relations, click Midpoint , rdi click OK @

Poan nay da hoan toan xac dinh.

3. Click Exit Sketch € trén thanh cong cu Sketch.

Béng thudc tinh Extrude xuét hién.
4. Dudi Direction 1:
e Chon Blind trong End Condition.

e Dit Depth i bang 10.

5. Click OK @ dé tao khdi extrude.

Tao tay nim

Bay gio ban s€ tao tay ndm cua num xoay.

1. Click Right & trén thanh cong cu Standard Views.

2. Chon mit toa do Right trong ciy FeatureManager, rdi click

Extruded Boss/Base = trén thanh cong cu Features dé mo
mot sketch. I

3. V& bbén doan thang gan gidng nhu hinh minh hoa dé tao bién
dang. Dung tao mot twvong quan vudng géc nao gilta cac
doan nay.
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4. Gan mot twong quan Collinear (thing hang) giita doan thang
dimg va canh ctia m6 hinh nhu hinh minh hoa.

5. LAy cdc kich thudc nhu hinh minh hoa.

6. Click Exit Sketch € trén thanh cong cu Sketch.

7. Trong PropertyManager, du¢i Direction 1:

8. Click OK @ dé tao extrude.

Chon Blind trong End Condition.

Dit Depth b bang 5.

Tao d doc cho tay nim

Ban sé& tao do doc cho tay nam, mang lai cho né mat thiét ké tham my thd vi trong md hinh hoan

chinh.

1. Click Dimetric @ trén thanh cong cu Standard Views.

2. Click Draft® & trén thanh cong cu Features.

3. Trong PropertyManager:

4. Click OK @ dé tao do déc.

Chon Neutral Plane trong Type of Draft. Mat phéng chuéq (neutral plane) c6 thé 1a
mot mat toa do ho?c bé mat ban chon dé xac dinh huéng doc khi tao khuoén. Hudng
truc Z cua mat chuan chinh 1a huéng ma md hinh s€ dugc thdo ra khéi khuon.

bat Draft Angle Et bang 10°.
Chon mat toa d Right lam Neutral Plane, sir dung cay FeatureManager bay ra.
a. Trong goc trdi trén cua vung dd hoa, click diu cong = dé
mo rong cay thict ke.
b. Chon mat toa do Right.

Click vao Faces to Draft, rdi chon ba bé mat nhu hinh minh
hoa.

Ban da hoan thanh viéc tao mo6 hinh mau cho bai!

Tao mét mit dwoc vé tron (Face Fillet)

Trong phén tiép theo, ban 1am chuyén tiép mot s bé mit bang 1énh face fillet c6 dudng chan. Véi
1énh face fillet, ban c6 thé x4c dinh ban kinh gitra céac bé mat hodc ban c6 thé x4c dinh mot duodng
chdn. Khi ban x4c dinh mdt dudng chan, bé mat ¢ chung canh véi duong chén s€ bi loai bo. Ban
kinh vé tron dugc xac dinh béi vi tri duong chan ddi véi céc bé mat duoc chon.

Bay gio hdy tao mot face fillet.

62 Lénh tao do dc, thuong sir dung trong thiét ké nhirng san pham dtc.

116



1. Click Fillet £l trén thanh cong cu Features.
2. Trong PropertyManager, dudi Fillet Type chon Face fillet.
3. Duéi Items To Fillet:

a. Click vao trong hdp thu nhat, Face Set 1 53 . Trong ving dd hoa, chon bé mat duoc
ky hi¢u la Face Set 1.

b. Click vao trong hdp thir hai, Face Set 2 53 . Trong viing d6 hoa, chon bé mit dugc ky
hiéu l1a Face Set 2.

4. Dudi Fillet Options, click vao trong hdp chon Hold line, roi chon canh dugc ky hi¢u 1a
Hold Line.

Face Set 1

Face Set 2
Hold Line

5. Click OK @, ri luu part nay.

Tao cac canh vé tron cé ban kinh khong doi

Bay gio ban s& vé tron mot sd canh bang mot loat fillet ban kinh khong
doi.

1. Click Fillet T trén thanh cong cu Features.

2. Trong PropertyManager, dudi Fillet Type, chon Constant
radius.

3. Click canh cta tay ndm c6 ky hiéu sd 5.
4. Dudi Items To Fillet, dat Radius «) bing 5 va chon Full
preview.

Mot hinh xem trudc cua fillet nay xuét hién trong viing dd hoa.

5. Click OK @

6. Nhic lai cdc budc tir 1 dén 5 dé fillet cdc canh ky hiéu sb 2 va
0.5. Chon céc ban kinh phu hop véi ky hi€u cua cac canh.

Khi céc canh fillet giao nhau, theo kinh nghiém, nén lam céc
fillet 16n trudc.
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Tao mét Fillet ban kinh thay doi

Ban s¢ tao cdc fillet ban kinh thay d6i bang cach xdc dinh cic ban kinh khic nhau cho ting dinh cta
cac canh ban muon fillet.

1. Click Hidden Lines Removed ] trén thanh cong cu View.

2. Click Fillet @

3. Trong PropertyManager, dudi Fillet Type, chon Variable radius.

4. Véi Items To Fillet, chon bon canh nhu hinh minh hoa.

trén thanh cong cu Features.

Dud¢i Variable Radius Parameters, dit cic gid tri ban kinh cho ndm dinh nhu hinh minh hoa dudi.

=

1. Chon V1 trong hop Attached Radii .

2. Dit Radius < bing 1, rbi nhén Enter.

=

Gid tri 1mm xuét hién cho dinh V1 trong Attached Radii =¥ va trong thong tin vén tét trén

vung do hoa.

3. Vi cic dinh con lai, dat cac ban kinh phu hgp voi céc gia tri trong hinh minh hoa dudi.

a. Dég V2 trong Attached Radii ; 1, dat Radius 2 bﬁng 1.5, rdi R1.0
nhan Enter. R1.3
R1.5

b. Click Set Unassigned dé dit céc ban kinh con lai bang 1.5.

c. Chon V5 trong Attached Radii = ¥, thay doi Radius A\ bing 1,
roi nhan Enter.

] e

Cidc gid tri ban kinh cho ting dinh xuét hién trong danh sich nay.
Hinh xem trudc cua fillet xuat hién trong ving do hoa.

4. Click OK @

Dé xdc dinh cdc gid tri ban kinh, double-click VarFilletl trong ciy
FeatureManager. Cdc gid tri xuat hién trong vung d6 hoa. Click ra cho
bat ky trong vung do6 hoa dé an cdc gia tri nay di.

5. Click Shaded With Edges ] trén thanh cong cu View.

6. Luu part nay.

Lam doi xirng mo hinh

Loi dung dac diém ddi xting cia mo hinh, hay mirror m6 hinh qua mat toa 46 Right.

1. Click Trimetric

@ trén thanh cong cy Standard Views.

2. Trong cay FeatureManager, chon mat toa do Right.

3. Click Mirror

ur

trén thanh cong cu Features.

Béang thudc tinh Mirror xuat hién. Mt Right duoc liét dudi Mirror Face/Plane [:]
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4,

Duéi Bodies to Mirror, click md hinh trong viing do hoa.

Mot hinh xem trudc cia mod hinh d6i xtmg xuét hién trong ving do
hoa. Solid Body <1> duoc li¢t trong Solid/Surface Bodies to

Mirror ﬁ#‘

Click OK @

Mot hinh anh ctia m6 hinh géc duoc lién két vi md hinh gbc tai mat
dugc chon dé tao thanh mot mo6 hinh hoan chinh, mé6 hinh déi xtng.

Lam tron dwong phan khuon

Khi ban lam d6i xtmg tay ndm c6 d6 déc, s& c6 mot duong phan khudn
sac canh trén dinh. Hay lam tron duong phan khudn nay bang mat fillet
ban kinh khong doi.

1.

2.

5. Chic chan rang da chon Tangent propagation, nhu véy dé fillet

. Dudi Fillet Type, chon Constant radius.

Click Dimetric @ trén thanh cong cu Standard Views.

Click Fillet & trén thanh cong cu Features va chon canh nhu
hinh minh hoa.

Dudi Items To Fillet, dit Radius < bing 5.

s& phdt trién theo tat ca cdc phan tiép tuyén ctia canh nay.

Click OK @

Chiic mirng ban da hoan thanh bai hoc nay!
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Import/Export

Bai nay hudng dan ban cich nhap mot tim dém va
mot logo cong ty duoc tao tur nhitng tng dung CAD
khic vao mot tai licu SW, gom cdc ndi dung sau:

e Nhap mot tai liéu IGES
e Chen mot tai liéu DXF

o Xuét mot tai lidu SolidWorks part thanh mot
tai liéu STL

Nhip mot tai liéu IGES

Ban c6 thé nhp cdc bé mit tir nhirng tai liéu IGES va ding ching dé tao ra mot base feature (khoi
co sO) néu cac bé mat nay dugc nhap tir mét thé tich khép kin.

Click Open =] .
Trong hdp thoai, chon IGES (*.igs; *.iges) trong Files of type.

Click Options d¢é thiét 14p cdc tiy chon import.
Trong hop thoai Import Options, click General.

Nk v =

Chon Surface/solid entities va Try forming solid(s).

SolidWorks s& ¢ géng tao ra cac khdi dac tu cac bé mat hoac khdi dac cé trong tai liu
n:‘iy.63

6. Click OK dé chip nhan cdc thiét 1ap mic dinh khic.

7. M6 thu muc cai dat
SWisamples\tutorial\importexport, chon
gasket.igs, va click Open.

| &

Sau khi SolidWorks tao ra khdi co so tir ;
nhirng bé mat nay, mo hinh s& xuat hién trong | &
vung do hoa.

Neu thay mot hop thoai hoi ban co muon tiép
tuc chan dodn mo hinh va xdc nhan dac diéem,
click No.

Luu y feature moi, Importe@l, trong cay
FeatureManager. Ban khong thé stra doi bién <
dang, kich thuc hodic cac 1énh dung hinh ciia ol
mo hinh nhap nay.

63 Mot $6 phﬁn mém chi tao ra cac hinh dang bé mat hinh hoc khong c6 chiéu day.
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Chen thém mot tai liéu DXF

Ban c¢6 thé chén mét tai liéu DXF hodc DWG truc tiép vao tai liéu SolidWorks. Tai liéu DXF ma
ban s€ chen trong bai nay c6 chira logo cia mgt cong ty gid tudng, Cong ty Cau Vong. Tai liéu tam
dém van dang mo.

1.

nos wn

Click Hidden Lines Removed &

Click Front (& trén thanh cong cu Standard Views.

Trong vung do hoa, chon mat trudc cia tam dém.

Click Insert, DXF/DWG.

Trong hop thqai nay, m¢é thu muc cai dat SW\samples\tutorial\importexport, chon
rainbow.dxf, roi click Open.

Trong hop thoai DXF/DWG Import - Drawing Layer Mapping, chp nhan mic dinh va

click Next.

Trong hop thoai DXF/DWG Import - Document Settings, chon:

« Import this sheet to a 2D sketch dé nhap tit ca dit liéu hinh v& 2D

o Add constraints d¢ giai tit ca cic quan hé va rang budc trong sketch

o Merge points dé hop nhét tat ca cic diém cdch nhau mot khoang xdc dinh.

Click Finish.

Click Rebuild L8

Mot hinh v€ méi chira logo cong ty dugc tao trong tai li€u part.

Bay gio hay dinh vi lai hinh v€ vira dugc chen.

Trong cdy FeatureManager, right-click Sketchl va chon

Lay kich thudc tir diém trdi dudi cua logo dén cdc canh
cua tam dém nhu hinh minh hoa dé dinh vi hinh vé& nay.

Néu hinh v& chua xuét hién, click Rebuild

1.
Edit Sketch.
2.
3. Click Exit Sketch
Extrude Logo

Dé hoan tit mo hinh, hdy extrude logo cong ty trén tim dém.

1. Click Trimetric @

3. Click Extruded Cut

e

Chon Sketch1 trong cay FeatureManager.

trén thanh cong cu Features.

Trong PropertyManager, dudi Direction 1:
e Chon Blind trong End Condition.
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5.

e Dat Depth i bang 1.
Click OK @

Biy gid, hay d6i mau cho logo.

1.

. Trong bang thudc tinh, dudi Favorite, chon

Standard.

Chon Cut-Extrudel trong cay i
FeatureManager. 3
Click Edit Color trén thanh cong cu \

mot mau to bang mau, roi click OK @

Click Shaded With Edges O] 2 hién thi
mau cua logo trén tam dém.

Xuat mdt tai liéu STL

Ban ¢6 thé luu mot tai liéu SolidWorks part thanh mot tai ligu STL. Dinh dang STL dugc ding dé
chuyén cho cdc may tao khuon.

1.
2.

Click File, Save As.

Trong hdp thoai Save As, chon STL (*.stl) trong Save as type, roi click Options dé thiét
lap céc tuy chon export.

Hop thoai Export Options xuat hién véi STL dugc chon trong nhén File Format.

. Duéi Resolution chon:

e Fine dé tao ra mot tai liéu STL ¢6 d6 chinh xac cao.

e Show STL info before file saving dé hién thi mot hop thoai c6 chlra mot s6 dit liéu
ve tai liéu STL khi ban luu tai liéu nay.

Click OK.

Ban c6 thé thir nghiém véi thiét ldp Resolution dé xdc dinh nhiing thiét ldp tot nhdt cho mdy
ché tao khuon.

. Click Save dé luu v6i tén mic dinh, gasket.STL.

Mot théng bdo xuét hién cho biét s6 tam gidc, dung luong va dinh dang tap tin.

Click Yes dé hoan tat qud trinh luu tai liéu.

Chiic mirng ban da hoan thanh bai hgc nay!
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Lénh Loft

Trong bai nay, ban s& tao mot céi duc bﬁng cac lénh loft.

Lénh loft tao ra khoi co s&, phan 161 hoac 16 cat bang cach noi lién nhiéu mat cat hoac bién dang.

Bai nay trinh bay cdc ndi dung:

Tao cac mat tham chieu

Tao ra cdc mit tham chiéu
VE, copy va past c4c bién dang

Tao mot hinh khoi b?mg céch ndi lién cdc bién dang (tao
loft)

bé tao mat khai loft, ban s& bat dau v€ cac bién dang trén ciac bé mat hoac mat tham chiéu. Ban c6
thé s dung nhitng bé mat hodc mat toa do c¢6 san hodc tao ra cic mat mai.

1.

Click New i trén thanh cong cu Standard dé tao mot tai lidu part moi.

Cdc mat toa d¢ trong mot mo hinh SolidWorks khong phai lic nao cling nhin thdy. Nhung
ban c6 thé hién thi ching. Véi bai nay, s€ thuan lgi hon néu cho hién thi mét Front.

Click View, Planes.
Right-click mat Front trong cay FeatureManager va chon Show.

Mait Front xuét hién trong vung dd hoa.

&

Véi mit Front van dang duoc chon, click Plane
Geometry.

trén thanh cong cu Reference

Béang thudc tinh Plane xuét hién. Mot hinh xem trudc ciia mot mit méi, Planel, xuét hién

trong ving dd hoa. Duéi Selections, mit Front duoc liét trong hop Reference Entities @
A o

bat Distance ¥ bang 25, roi click OK @

Mot mat maoi, Planel, duoc tao ra trudc mat Front.

Cdc mat duoc dung trong lénh loft khong budc phai song song, nhung trong bai nay thi
chiing song song voi nhau.

-

Véi Planel van duoc chon, click Plane X trén thanh cong cu Reference Geometry 1an nita
va tao thém mot mat cach né 25mm. (D6 s€ 1a mat Plane2).

Click OK @

Céch khdc dé tao mot mat offset 1 copy mdt mit san c6. Chon mit Plane2 trong viing dd
hoa, gitt Ctrl va kéo dén vi tri phia trudc Plane2.

Hay kéo mot canh hodc nhan, dieng kéo cdc diém diéu khién. Kéo cdc diéem diéu khién chi
lam thay doi co hién thi cua mat do.

Mat offset, Plane3, da duoc tao thém.

13 /i‘ N
b¢ dat khoang cach offset nay cho mat méi, dat Distance *I bang 40 trong bang thudc tinh.
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9. Click OK @

Vé cac bién dang

Ban s& tao ra cdi duc bang cich noi lién cic bién
dang don gian.

1.

Ving d6 hoa ctia ban trong phai gidng nhu

hinh minh hoa nay. 3
]

Chon mit Front, roi click Sketch € trén
thanh cong cu Sketch.

Hudng cong nhin chuyén sang cong front.

Ban co thé dé nhin cdc nét vé hon, néu cdc mat nay

khong bi té bong. Click Options |22 trén thanh cong cu
Standard. Trén nhan System  Options, chon
Display/Selection. Huy Display shaded planes va click
OK.

V& va lay kich thudc mot hinh vudéng nhu hinh minh
hoa, tam hinh vudng nam tai goc toa do.

3. Thoat khoi sketch nay.

7. Mo mot sketch trén mat Plane2, va vé mot duong tron nira, cé

Mo mdt sketch trén mat Planel, va vé mot duong tron
c6 tam tai goc.

N6 trong nhu dugc v@ trén dinh cua hinh vudng. Nhung hinh
vuong duoc ve€ trén mat Front va khong anh hudng gi tdi duong

-
~O

tron dugc vé trén mat Planel, 1a mot mat song song véi Front.

. Lay kich thudc duong tron 12 50mm dudng kinh.

Thodét khoi sketch nay.

30

(2

@50

tam tai géc. Ban hay kéo chuét, 1am cho dudng tron tiép Xuc voi

dinh hinh vuong (xem con tro6 ).

Thoat khoi sketch nay.

Copy mot Sketch

Ban c¢é thé copy mot sketch tir mat nay sang mat khéac dé tao ra
mot bién dang nira.
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. Click Isometric @ trén thanh céng cu Standard Views dé xem

1
cac hinh v€ trong ra sao.
Néu mot hinh nam sai mat ve, ban co thé thay doi madt ve. Right—
click hinh vé trong cay FeatureManager hodc trong ving c‘io” hoa
va chon Edit Sketch Plane. Chon mat moi cho hinh vé , roi click
OK @ trong bang thugc tinh Sketch Plane.
2. Chon Sketch3 (duong tron 16n).
3. Click Copy trén thanh cOng cu Standard. P \\fh
4. Chon Plane3. ( NGRS
1 LI N S
. = N\
5. Click Paste trén thanh cong cu Standard. A
Khi ban dan mdt hinh v€ 1én mot mat, mot hinh méi s€ dugc tao ra
ty dong trén mat nay.
6. Luu part nay la loft.sldprt.

Tao Loft

Bdy gid hiy diing 1énh Lofted Boss/Base dé tao ra md hinh trén co so céc bién dang nay.

5.

. Trong viing d6 hoa, click tirng bién dang tai nhiing vi tri

Click Lofted Boss/Base 8 trén thanh cong cu Features.

. 7
Duéi Sketch Tools, chon Chain Contour Select il dé

chon chudi nét vé lién tuc.

giéng nhau (vi dy, tai géc phai trén), dé cho duong dan
chay thang chu khéng’bi xoan lai. Chon céc bién dang theo
thr ty ma ban mudn noi ching.

Mot hinh xem trudc cho ban thay céac bién dang s€ dugc ndi lién nhu thé nao. Phan mém s€
ndi theo cac diém hodc dinh gan nhitng ndi ban click.
Kiém tra hinh xem trudc dé biét cac bién dang dugc ndi ra sao.
e Neéu cdc bién dang noi sai trinh ty, ban c6 thé dung céc nut
Move Up II‘ hoac Move Down dudi Profiles trong
PropertyManager dé sap xép lai.

o Néu hinh xem trudc cho thiy nbi sai diém, right-click trong
viung d6 hoa va chon Clear Selections, va chon cic bién
dang lai tur dau.

Click OK @ dé tao mo hinh.

Tao ludi duc bang 1énh Loft

Véi luoi duc, ban s€ tao mdt loft khac.
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Gitt Ctrl, va kéo mat Front vé phia sau dé tao mot mat tham chiéu sau mit Front.

Béang thudc tinh Plane xuét hién.

A
bit Distance ¥ bang 200.

3. Chon Reverse direction dé mit phéng mdi dugce tao & phia sau mat Front, roi click OK

7.

@ dé tao mit Plane4 moi.

Click Hidden Lines Removed ] trén ] 50
thanh cong cu View.

Click Normal To & trén thanh cong
cu Standard Views. f

Vi méat Plane4 dang duogc chon, nén | * , . |
cong nhin xoay tryc dién v&i madt nay. = [ i

Mo mot sketch trén Plane4, roi v& va lfiy
kich thuéc mot hinh chitr nhat hep nhu
hinh minh hpa, d6 1a bién dang ma ban 7 5
s€ tao loft ti€p theo.

Thoat khoi sketch.

2.50

i'.'.
/

BAy gid ban s& hoan thanh phan loft thir hai.

1.

2.

Click Isometric @ trén thanh cong cy Standard Views.

Click Lofted Boss/Base 8 trén thanh cong cu Features.

Chon bién dang hinh vudng:
a.  Dit con tro trén khoi loft, gan géc phai dudi hinh vudng.
b. Right-click, chon Select Other.
Mot hop xuét hién véi sanh sdch cdc muc nam dudi con tro.
c.  Lu6t con tro trén cdc muc liét ké trong danh sdch dé 1am sdng ching trong viing dd hoa.
d.  Click nut trai chudt trén list khi hinh vudng sang 1én.
Click phan dudi cua hinh chir nhat hep. Kiém tra hinh xem \

trude dé biét ching c6 ndi ding khong.

Click OK @ ’\ '

oY

Click Shaded With Edges ] trén thanh cong cu View va )
luu part nay.

Frofilel Sketcha)
e

Chiic mirng ban da hoan thanh bai hoc nay!
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Thiét ké khudn

Trong bai nay, ban bit dau v6i mot mo hinh dién thoai cAm tay ma ban s& tao khudn cho n6. B6
khudn nay gébm c6 mét manh khuén dyc va mét manh khudn cdi. Stir dung md hinh san 6 lam diém
xuét phdt, ban sé& tao khudn duc giéng nhu bé mit trong ctia mé hinh va khudn cdi gibng nhu bé mit
ngoai ctia md hinh. Mot duong cit sé& tach roi cdc manh khudn.

Cac manh khudn nay lap khit voi nhau va chit déo hodc kim loai dang 16ng s& dugc bom vio trong
dé dién day long khuon. Sau khi dong dic, cdc manh khudén duoc téch ra dé 1ay san pham. Trudc
khi tao cdc manh khuon, ban s& chuan bi md hinh dé dam bao r?mg no s€ duoc léy ra khéi khudn
mot cch binh thudng, bang cich dp dung cdc cong cu sau:

Draft Analysis 2

Undercut Detection i

Draft =

Scale e

Parting line ©

Shut-off Surfaces ["=
&

Parting Surfaces

=a
Tooling Split £

Core &

Mé mo hinh
Mo telephone.sldprt, roi luu véi mot tén méi dé khong 1am thay d6i mé hinh gbc.

1. Mo telephone.sldprt
(<install_dir>\samples\tutorial\molds\telephone.sldprt).

2. Tét RealView Graphics ] (thanh cong cu View) dé i
uu toc d0 mdy tinh cho nhitng tinh todn phtrc tap doi héi
khi tao khuon.

3. Luu part nay 1a MyTelephone.sldprt.

Kiém tra do doc dic

Xéc dinh rang tat ca céc bé mit c6 do déc thich hop baing cong cu Draft Analysis. (Draft - ¢ doc —
la sy gidm nhe chi€u day trén cidc bé mat mo hinh dé dé thio ra khoi khuodn.)

1. Click Draft Analysis64 3 (thanh c6ng cu Mold Tools).

% Céng cu phén tich d6 dbc diic.
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Céc cong cu phan tich @9 déc Draft Analysis va phan khuon Parting lines

Ban c6 thé dung cong cu Parting lines dé kiém tra d6 doc va chon mit phéq khuon chi trong mat
thao tac dorr} gian. Tuy phién, véi nhitng mo hinh phuec tap, tao thém dd doc sau khi ban da tao
khuon c¢6 thé lam thay doi hinh dang hinh hoc, khién ban phai phan khudn lai.

Phuong phap khic dung cong cu Draft Analysis, gdm chiic ning khong c6 trong cong cu Parting
lines, nhu 12 hién thi mot théng ké cho mdi kiéu bé mit ctia md hinh. Sau d6, néu can, tao thém do
dbc bang cong cu Draft (cho nhitng mé hinh duogc tao trong SolidWorks) hodc cdc cong cu nhu
Ruled Surface hodac Replace Face trén thanh cong cu Surfaces (cho nhitng md hinh nhap). Cubi
cling, ding cong cu Parting lines dé tao dudng phan khuén.

2. Chon mat toa d Top trong cay thiét ké cho Direction of Pull®® trong bang thudc tinh.
Néu can, click Reverse Direction @ dé mii tén
xem trudc chi 1én.

Voi Direction of Pull, ban co thé chon mét canh
thcfng bat ky dé xdc dinh mét vector. Khi ban chon
mot bé mdt phdng, huéng nay vudng géc véi mdt
dwoc chon.

3. Dudéi Analysis Parameters:

A
a. bat Draft Angle D 12 0.5.
b. Chon Face classification.
c. Click Calculate.

Sy s
4. Click Rotate View [%2] (thanh coéng cu View) dé

xem nhirng bé mat c6 do doc am.

Dudi Color Settings, méi kiéu mat déu hién thi mot s6 ma mau.

Straddle faces (bé mit c6 do déc

Positive draft (do doc dwong) - Requires draft (cAn ¢c6 do doc) | 8
- khong ro rang)

Negative draft (d¢ déc Am)

e Cdc mau do doc thé hién theo cdc gid tri mdc dinh. Thay gid tri co thé hién thi cdc mau
khdc.

e D¢ nhan biet cdc bé mat cé van dé, hday an cdc mat cé do doc phu hop (Positive draft va

Negative draft) bang cdch click Show/Hide .

% Huéng mé khuodn.
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5. Click Front (& (thanh c6ng cu Standard —

. A A A \ M e ___ -
Views) dé kiém tra ,c.an‘h tl;lap (g0 lap —— =
rap) cua mo hinh, dudi bé mat c6 do doc 4
duong. T

6. Click Zoom to Area Q (thanh céng cu View) dé phéng to viing
can ¢6 d6 doc.

Mau vang & day cho biét nhitng bé mit nay c6 do déc nho hon
1 A
0.5 d6 doc da xac dinh cho Draft Angle l:-t

7. Click @ va click Yes dé giit cdc mau nay trén mo hinh.

Cong cu Draft Analysis khong dwa thém biéu twong vao cdy thiét ké.

6

Ban ciing ¢é thé chay cong cu Undercut Detection®® néu mé hinh cé nhitng ché ham éch.

Phit hi¢n him éch
Cong cu Undercut Detection tim nhitng vung hom trong B ;
mot md hinh khién san pham khong thé lay ra khoi khudn e /\
duoc.

Vi dy, gia st vo chiéc dién thoai c6 mét 15 cam. Cong cu —_
Undercut Detection coi nhitng bé mit cta 15 nay 1a hAm
éch. Chd nay can c6 mot phan 16i trén khudn. Khi théo — )

khuon, chd 16i s& phai truot theo huéng vudng géc véi b ca Bé& mat ham éch
huéng mé khudn dé 1dy san pham. sang lén mau do

___...--;_,"L

Tao thém d¢ doc

‘ \ \ . A
Khong phai tat ca cdc bé mat déu c6 do doc 0.5° nhu da xac dinh trong Draft Angle I:--t Hay dung
cong cu Draft dé tao thém do doc cho cac bé mat do.

1. Click Draft & (thanh cong cu Mold Tools hoac Features).
2. Trong Bang thudc tinh, chon Parting lines trong Type of Draft.

A
3. bat Draft Angle l:-t lal.
4. Dud¢i Direction of Pull:
« Chon Top trong bang thiét ké.

e Nc&u can, click Reverse Direction d¢ thay miii tén xem trudc chi xuong.

% Chtre nang phat hién nhitng chd 16m dang hiam éch can trd viée théo khudn.
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Direction of Pull xdc dinh hudng thdo khudn. Lénh nay kiém sodt hudng ma trong d6, do déc dugc
ap dung. Trong truong hop nay, cdc bé mit ban s& tao d6 ddc nim bén phia khu6n duc. Do khudn
duc dugc thdo Xuong duéi, nén mili tén Direction of Pull phai chi xudng dudi.

mu1 tén chi duong phan khuon

- >
9

Direction of Pull — khong ding Direction of Pull - diing

(Trong nhing hinh minh hoa nay, géc dugc 1am 16n hon 0.5° d¢ d& nhén ra.)

5. Click Dimetric P (thanh cdng cu Standard
Views).

6. Voi Parting lines @, chon tung canh doc
theo ddy mo hinh. Ban c6 thé chon tung canh
riéng hodc right-click mot canh va click
Select Tangency.

7. Click @ dé tao do déc.

Lay ty 1€
Dung cong cu Scale (jé ap dung ty 18 co ngét, bu lai luong chat déo s€ bi co khi ngudi. Cong cu
Scale chi lam thay doi ty I¢ hinh hoc cua md hinh. N6 khong thay do6i ty 1€ cua céc kich thudc,
sketch, hodc tuwong quan hinh hoc.

Hg¢ s6 co ngot

Dé 1am ra san pham, chéat déo néng chay duge bom vao long khuon. Mot hé thong 1am lanh trong

khuon s€ lam giam nhi¢t do cua chat déo. Trong qué trinh lam lanh, chit déo co lai. Pé bu lai su co
ngot nay, ban phai Iam cho mo hinh hoi to hon trude khi tao khuén. H¢ so6 co ngét 1a mot gia tri phu
thudc vao nhirng di€u kién ve vat liéu cua chat déo va khudn.

1. Click Scale (thanh cong cy Mold Tools).

2. Trai rong Solid Bodies(1) (@] trong bang thiét k& va chon Draft2 13 Solid and Surface or
Graphics Bodies to Scale trong Bang thudc tinh.

Hinh khéi trong Solid Bodies(1) @ dioc cho la feature cudi cing dwoc dp dung.
3. Chon Centroid trong Scale about.
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Tang ty 16 mé hinh qua tim dé dam béo ring tit ca cc yéu td
hinh hoc déu dugc tang mot cach can doi. Tam ctia mdt md hinh
chinh 1a trong tdm cta né. Ban c6 the hién thi trong tdm bang

cdch ding cong cu Mass Properties dé do va hién thi ty trong,
khoi lugng, thé tich v.v... cho m6 hinh.

4. Chon Uniform scaling®’.
5. bDit Scale Factor 1a 1.05.

6. Click @

Tao cac dwong phan khuon

Cong cu Parting lines s& kiém sodt do ddc va tao cdc dudng phan khudn. Céc duong nay s& tich bo
khu6n thanh cac manh duc va cai.

Cac Piéu kién dé thao dwoce khuéon
Tat ca cdc bé mit trén cdc manh khudn phai déc vao tir mét phan khuén.
Diéu kién k¥ thuat trong thiét ké phai ghi géc doc nho nhét dé kiém tra.
Céc bé mat khuon cdi phai ¢6 d6 doc duong.
Céc bé mat khuon duc phai c6 do dbc am.
Tat ca cdc bé mit phai c6 do doc 16n hon gid tri toi thiéu theo diu kién k¥ thuat cua thiét ké.

Khong duoc c¢6 cdc bé mit ludng tinh (12 bé mit ¢ chd dbc duwong, c¢6 chd dc am).

Click Parting lines® © (thanh cong cyu Mold Tools).

2. Chon Top trong bang thiét ké cho Direction of
Pull trong Bang thudc tinh.

Neéu can, click Reverse Direction @ dé mii tén
xem trude hudng Ién.

A
3. bat Draft Angle l:-x 12 0.5.

4. Click Draft Analysis dé kiém tra d6 dbc cia mo
hinh.

Dudi Parting lines, tim canh x4c dinh duong dan
cho phan khudn xuat hién trong Edges @

Du6i Message, mot thong diép canh bdo rang ban
co thé phai tao cdc bé mdt shut-off.

Néu mé hinh ¢é mét chudi cdc canh khép kin chay gitta cdc bé mdt déc dwong va am (khéng
ké cdc bé mat luong tinh), dwong phdn khudn sé dweoc tao ra theo chuoi canh nay. Tuy nhién,

7 Pé tang ty 1& ddng hudng.
% Cong cu tao duong phan khudn.
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dwong phan khudn sinh ra bang cdch tw dong khéng dam bdo rdng tdt ca cdc bé mdt deu cé
do doc phu hop.

Céc bé mat ludng tinh c6 ca do dbe duong va am. N6i chung, ban can chia mot bé mat nay thanh
nhitng bé mat riéng dé tranh ket khudn. Ban c6 thé tach bé mat ludng tinh:

 Bing tay, ding cong cu Split Line B (thanh cong cu Curves).
o Ty dong, bang cich chon cdc bé mit Split trong bang thudc tinh Parting Line, roi xdc dinh
dé chia tai:
o Noi chuyén tiép d6 déc duong va 4m
o Noi c6 do dbc xdc dinh.
Bang tay, trong bang thudc tinh Parting Line, bang cdch chon cdc dinh, dudng sketch, hoic
splines trong viing d6 hoa cho for Entities To Split.

5. Boi chi€u cac mau trén mo hinh véi cac mau dudi Mold Parameters.

Duwong Khong déc Am Lwong tinh

F .
6. Click Rotate View [*] (thanh cong cu View) dé ki€ém tra phia

bén kia ctia mo hinh.

Quay mé hinh va xdc dinh ring khong c6 cdc bé mat ludng tinh
Straddle - hodc cédc bé mat khong dbc No Draft I_

Nhin tr trén. Do ddc

duong Positive .

Mo hinh thoa man moi diéu kién k¥ thuat trong thiét ké dé c6 thé tao dudng phan khuén.
Céc mau ddc thé hién theo cdc gid tri mac dinh. Néu thay ddi céc gid tri nay, mau hién thi s&
khéc di. Bé xac dinh kiéu ddc, dat place the con tro trén mau dé d€ hién thi dong nhac.

7. Click @ dé tao cdc duong phan khudn.

Trong Bang thudc tinh Parting lines, ban c6 thé tao cic dudng phan khuén:

o Ty dong, nhu di giai thich trong bai nay. Néu mé hinh c6 mot chudi cic canh chay giira cic
bé mat c6 dd doc duong va am (khong ké bé mat ludng tinh), cic duong phan khudn nay s€
duoc sinh ra theo chuodi canh d6. Hon nira, néu mod hinh cé:

o Céc bé mat ludng tinh, ban c6 thé tich ching ty dong, doc theo duong bién +/- hoac
tai mot géc doc xéc dinh.
o nhiéu chudi, chudi dai nhét s& dugc chon.
Bing tay, diing cong cu lua chon c6 trong Bang thudc tinh. Trong khi tao mot duong phan

khuon, ban qé thé tich cdc bé mat bﬁng cach chon céc dinh, duong sketch, hoac splines
trong vung d6 hoa cho Entities To Split trong Bang thudc tinh.

Ngoai ra, ban c6 thé tao:

o+ Nhiéu duong phan khudn trong mot part don. Vi du, ban c6 thé tao cdc duong phan khudn
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cuc bo cho nhitng bé mit shut-off dé bo sung thém cho dudng phan khudn chinh.

Buong phén khudn cuc bd. Cho phép ban xdc dinh mét duong phén khudn riéng biét, 10i

déng Bang thudc tinh. Sau d6, ban c6 thé stra dudng phan khuén nay cho gan thanh vong va
hoan thanh viéc xac dinh.

Thém céc bé mit Shut-off®

Pé cat khudn thanh hai manh, ban can hai bé mit hoan chinh (mdt bé mit khudn due va mot bé mat
khudn cai) khong c6 mdt 10 nao di qua. Cac bé mat Shut-off s& v4 kin cac 16 thung.

Nhirng thay d6i hinh dang hinh hoc theo yéu cau cho qué nhiéu vuing s& rat phirc tap. Tuy thudc vao
toc d mdy tinh cua ban, sO chuong trinh dang chay va nhi€u yéu t6 khdc, qua trinh tao cdc bé mat
shut-off ¢6 thé can vai phut dé hoan thanh.

+

1. Click cong cu Shut-off Surfaces = (thanh cong cu Mold Tools).

Trong Bang thudc tinh, tit ca céc 15 thung xudt hién trong Edges '
2. Dudi Edges, chon nhu sau:
o Knit. Lién két tirng bé mit shut-off surface vio cdc bé mat long khudn.

o Filter loops. Loc ra nhitng vong canh khép kin dé khong phai xuat hién nhimng 15
hop I¢.

 Show callouts. Trong ving d6 hoa, callouts nhan dién ting vong khéo kin céc canh
véi ki€u dién day mac dinh.

e Contact.

e ———

I
3. Click Zoom In/Out Q (thanh cdng cu iEni
View) va phéng to hinh anh m6 hinh. &E-E L -

4. Click @

Mau ciia md hinh loang 16 béi vi bé mdt
khuén cdi (xanh ld cdy) tiép xiic véi bé
mdt ctia mo hinh san phdam (xanh nuéc
bién).

% B& mit vé cdc 15 thing trén san phdm nhim tao ra mat phan khuon tai céc 15 thung nay.
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Céc kiéu bé mit Shut-off

Mot bé mit shut-off s& dién dﬁy céc 16 thing bé“lng céch tao ra mot bé mit doc theo duong phan
khudn hoac cdc canh c6 dang mot vong khép kin. Ban c6 thé tao cic bé mat shut-off trudc hoac sau
khi ban tao cidc dudong phan khudn trong mot mo hinh.

Kiém sodt do cong cua nhiing phan dién day bang cich chon cic kiéu dién day khic (Contact,
Tangent, hoac No Fill).

Click mot callout dé thay doi kiéu dién day cia mot vong tir Contact thanh Tangent thanh No Fill.

o Contact. Tao ra cdc bé mit bén trong dudng bao 15. ddy 1a kiéu bé mit dién diy mic dinh
cho tat c4 cic vong canh khép kin dugc chon tu dong.

o Tangent. Tao mdt bé mit bén trong duong bao 16, nhung tiép tuyén véi cdc bé mat lién ké.
Click miii tén dé thay d6i kiéu tiép tuyén.

1- Tiép tuyén véi thanh cia 13: 2 - Tiép tuyén v6i bé mit ma 16 xuyén qua:

BT
N 2 k.

Khong chi d6i voi nhiing vong canh khép kin don gian, hdy dung Tangent cho nhiéu 1~5
thung phtre tap, phan mém s€ tap hop céc cap canh dé noéi ching véi nhau thanh mot chudi
cac bé mat phang.

L thung phtc tap Bé& mit Shut-off 1am kin tiép  Bé& mat Shut-off 1am kin tiép tuyén
tuyén vai thanh cua 10 v6i bé mat ma 10 xuyén qua.

e No-Fill. Khong tao bé mat nao (15 thung khong dugc vd). Tuy chon nay s€ bdo cho
SolidWorks bo qua nhitng canh nay khi phan khuon.

Dé phéan khuon, ban cin hai bé mat hoan chinh khong thing (mot bé mat khuén duc va mot
bé mit khudn cdi). Trong diéu kién 1y tuéng, cong cu Shut-off Surfaces s€ tu dong hhan
biét va dién day tat ca céc 16 thung. Nhung d6i khi, phan mém khong thé tao ra mot bé mit
cho mot 15 thung dic biét. Trong trudng hop ndy, ban can chi ra 15 thing bang céch chon
vong canh khép kin va chon No Fill. Sau khi ban déng Bang thudc tinh Shut-Off Surfaces,
ban sé& tao bé mit dién day bang tay. Cac cong cu va chirc nang SolidWorks thudng duoc sir
dung dé dién day 15 thung thi cong 1a:

o Céc cong cu trén thanh cong cu Surfaces
o Smart Selection trong céc 1énh Loft va Sweep

o Chtc ning tao céc bé mit giita hai canh phang
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Cic bé mit khuén cai, khuon duc va Shut-off ‘
Khi ban tao duong phan khuon, phan mém s€ xac dinh hai bé mat:

Bé mat Sao tir b€ mat mé hinh Mau mic dinh

Khuon céi trén Xanh 14 cay

Khu6n duc Duéi bo

Bang thudc tinh Shut-Off Surfaces, ban tao ciac bé mit v4 kin cdc 19, tai noi c6 bé mit phan khuon.

Céc bé mat nay dugc li¢t ké trong danh sach Cavity Surface Bodies va Core Surface Bodies, dudi
Surface Bodies cua bang thiét ké.

Bé mat khuon céi M6 hinh Bé mat khuon duc

Tao cac mat phan khuon

Céc bé mat phan khuon dugc extrude tur
duong phan khuoén va chia bd khudon thanh
cac manh.

1. Click Parting Surfaces © (thanh
cong cu Mold Tools).

2. Tron Bang thudc tinh, dudi Mold
Parameters, chon Perpendicular to
pull.

3. Duoi Parting Surface, dat Distance 1a 10.

4. Duéi Options, chon Knit all surfaces va Show
preview.

5. Click @

Mait phan khuon xuét hién trong Parting Surface
Bodies, dudi Surfaces Bodies [ trong bang thiét
ké.
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Chuan bj tach khuén

Tao mot mit phing tach khuén vudng géc véi hudng
mé khuon.

1.

“y
Click Rotate View [*] (thanh cong cu

Standard Views), va xoay mé hinh dé thy phia
dudi véi do doc am.

Click Zoom to Area Q (thanh cong cu
View), zoom to phan gan hinh vudng trén
ong ndi va chon mat dinh cua gan.

Click Plane & (thanh cong cu Reference
Geometry).

Click Front @ (thanh cdng cu Standard
Views).

. Trong Bang thudc tinh, dudi Selections,

Face<l> xuit hién trong Reference
Entities firj:
o Dait Distance */'; 1a 20.

e Ncu can, chon Reverse direction dé dinh vi
mat phang nay bén dudi bé mat tham chiéu.

Click @

Tach khuon

Tiép theo, hday v& mot hinh chit nhat 1én mit phang nay dé tao mot bé mat phang.

=

1. Click Tooling Split70 =] (thanh cong cu Mold Tools). Mot sketch mo ra.

Chon Plane9 trong bang thiét ké. ) =

Click Normal to @ (thanh cdng cu Standard
Views).

240

Click Hidden Lines Removed | (thanh
cong cu View).

Click Rectangle - (thanh, cong cu Sketch), L
v€ mot hinh chit nhat va lay kich thudc nhu
minh hoa.

= 240 =

Kich thudc doc (85) ldy tir miit ciia cung dén ddy hinh chiv nhdt. Kich thude ngang (175) ldy
tie goc den canh trdi hinh chir nhat.

7 Céng cu tach khudn thanh céc manh.
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6.

Trong Bang thudc tinh, xuit hién nhu sau:
e Shut-Off Surfacel[1] dué6i Core

1.

Thoat sketch. )

240 | iR ol |

¢ Shut-Off Surfacel[2] duoi Cavity 2 LKA,
e Parting Surfacel duédi Parting Surface 'T"'

= 175 —t= 84
Click Isometric ) (thanh cong cu Standard ¥ v
Views). =

=3 240 =
Dudi Block Size:

2.

¢ Dit Depth trong Direction 1 & béng 90.

e Dit Depth trong Direction 2 & bang 70.
¢ Chon Interlock surface.
« Dit Draft Angle bang 3.

Cac mat dinh vi (Interlock Surfaces) )
Mat dinh vi bao quanh chu vi mét phan khu6n va tao v6i hudng vudng goc mot goc doc (trong da
s0 truong hop) 5° hudng ra tir duong phan khudn. Mat dinh vi dugc dung dé:

boéng khuon chinh xéc, ngan khdng cho nguyén li¢u chay ra.

Dan huéng khuon khi déng khuon.

bam bao su trung khit gitta cic manh khuon.

Chéng dich chuyén tao nén bé mit khong

bang phang hodc sai 1éch chiéu day.

Giam chi phi ché tao khudén do bé mat bén
ngoai mat dinh vi 1a mat phang.

3. Click Shaded With Edges ] (thanh cong cu
View ).

4. Click dé tao cdc manh khuén.

Ban ciing c6 thé tao side core features néu moé hinh cé

cac vun

g ham éch (lam cho khong m¢ khudn duogc).
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Khuon duc bén canh
Cong cu Core s€ tich mdt manh khuon dé tao thém mot khudn duc.

Vi du, gia sir chiéc dién thoai nay c6 mot 15 cam day. Céc bé mit cia
16 ¢6 dang ham éch (khién cho né khong thé lfiy ra khoi khuon duoc).
Ba cén tao thém mot khudn duc bén canh. Khi khuon duc chinh va
khuon cdi tach ra, khudn duc bén canh sé trugt doc theo hudng vudng
géc véi hudng mé khudn chinh, cho phép théo san pham.

Tao mot khuodn duec:

1. Tao mot sketch trén hodc gan mit long
khuon. Trong truong hop nay, sketch
duoc tao trén mot mat phéng song song
v6i mit ngoai khudn va di qua diém
ngoai cung cua mo hinh.

Cac suon cua khudon duc nay c6 do dbc

theo huéng di chuyén thing dimg cua

khuon céi. Géc dbc theo phuwong ngang xac
dinh trong Bang thudc tinh.

2. Click Core (thanh
cong cu  Mold
Tools).

. Trong Bang thudc
tinh dat cac tuy
chon  Extraction
direction, Draft
Angle, End
Condition, va Cap

ends, roi click @

Mot hinh khbi méi duge tao 1am manh khuon duc phu va trir di phan tuong tng trong khudn cdi.
trong bang thiét ké, trong Solid Bodies, manh khudn méi xuat hién trong Core bodies.

Ban ciing ¢6 thé dung cong cu Core dé tao céc loai chot.
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Di chuyén khuén dwe ra khéi khuén cai

Dung 1énh Move/Copy Bodies dé tich cic manh khuon.

1.

. Duéi Translate, dat Delta Y & bﬁng 160.

I
Click Move/Copy Bodies ”! N (thanh cong cu
Features).

Trong vung d6 hoa, chon manh khuon céi.

Khudn céi séang 1én va Solid Body<1> xuit hién trong
Solid va Surface hoic Graphic Bodies to

Move/Copy &’ cua Bang thudc tinh.

Click @

Hién thi cao cap

Trong bang thiét ké, chon tir Solid Bodies [B) va Surface Bodies €], ding cdc tiiy chon Hide
Solid Body va Hide Surface Body dé chi hién thi cic manh khu6n khong, c6 cac hinh khoi hodc
bé mat khac.

1.

Dé an dién thoai: Dudi Solid Bodies(3) , right-click Parting Linel, chon Hide Solid
Body.

Pé 4n cédc bé mit khuodn duc, cdi va mat phan khudn: Dudi Surface Bodies(4) &—L right-
click tirng thu muc nay va chon Hide Surface Body:

"I Lénh di chuyén hoic sao chép cac hinh khdi.
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o Cavity Surface Bodies(1) (@]
e Core Surface Bodies(1) (@]
e Parting Surface Bodies(1) =

Ding 1énh Edit Color dé thay d6i mau va dp dung vat liéu
trong suot cho cdc manh khuon.

1. Click Edit Color (thanh cong cu Standard).

2. Gan ddy bang thiét ké, chon Tooling Splitl cho
Selected Entities trong Bang thudc tinh.

3. Dudi Favorite, chon mdt mau cho for Select Existing
Color hoic Add Color. Trong minh hoa, mau cam
da duoc chon.

4. Duéi Optical Properties, di chuyén thanh truot
Transparency # dén khoang gitta dé diéu chinh d6
trong suot cua khuodn céi.

Click @
6. Luu part nay.

Tao to hop Lip bd khuén

Nhu vy, ban dang c6 mot tai liéu part da khéi, diéu nay 1a thuan tién cho viéc thiét ké tai mot vi tri
ctia ban’?. Nhirng thay doi trén telephone s€ ty dong cap nhat trong cic manh khudn. Bay gio, hay
tao mot assembly, noi ban c6 thé bod sung thém nhitng chi tiét phu khac v.v...

Trude tién, ddi tén cdc manh khuon cho dé phan biét.
1. Trong bang thiét ké, trong Solid Bodies®, click-dimg-click Tooling Split1[1]. Tén cta
khoi nay sang 1én va san sang dé doi tén.

2. Go Core va nhan Enter.

2 V6i nhirng phién ban trudc, ngudi thiét ké phai tao khudn trong mdi trudng asembly, tham chiéu cdc tai liéu part lién
quan nhu part sdn pham, part phdi khuon... kha rac r6i. Vi phién ban nay, ngudi thiét ké tao cdc manh khuén ngay
trong mot tai li¢u part da khoi.
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3. Nhic lai cdc bude 1 va 2 cho Body-Move/Copyl, va dit
tén no la Cavity.

Bay gi¢ luu cdc khdi nay trong nhitng tai liéu riéng.
1. Trong bang thiét ké, trong Solid Bodies =], right-click
Core va chon Insert into New Part.

2. Click Save dé chép nhan tén mac dinh (MyTelephone-
Core.sldprt) va luu part nay.

3. Click Window va chon MyTelephone.sldprt dé tro lai
tap tin telephone.

4. In bang thiét ké, trong Solid Bodies (@], right-click
Cavity va chon Insert into New Part.

5. Click Save dé chép nhan t€n mac dinh (MyTelephone-
Cavity.sldprt) va luu part nay.

Bay gid tao mot to hop lap cic manh khudn.

1. Mo mot tai liéu assembly moi.

€]

2. Trong Bang thugc tinh Insert Component , click

3. Duoi Part/Assembly to Insert, chon MyTelephone-
Core va tha n6 vao trong vung do hoa.

4. Nhic lai buée 3 cho MyTelephone-Cavity.

5. Click @ dé déng Bang thudc tinh.

Hai manh khuon biy gio da 12 thanh phan cua td hop,
v6i tham chiéu ngoai ¢én MyTelephone.sldprt. Ban c6
thé thém céc chi tiét phy tro khdc, tao quan hé 1ap rdp
v.v... Nhitng thay ddi ddi voi chiée dién thoai s& duoc
tu dong phan 4nh trong cdc manh khudn cia to hop nay.

Chiic mirng ban da hoan thanh bai hgoc nay!
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Tai liéu Part da khoi

Nhitng bai nay trinh bay cach xay dung cdc md hinh tai liéu part da khdi v6i nhimg k§ thuat sau:

Giao khoi Bac cau Thao tac cuc bd

Ky thuit xay dung mé hinh giao khoi

Trong bai nay, ban s& ding k¥ thut xdy dung mo hinh giao khdi duoc tao
tor mot tai liéu part da khoi. Hai khoi nay chong 1€n nhau va ban sé tao ra
mot hinh khoi tir nhitng thé tich giao nhau nay.

Str dung lénh Combine dé lién két cac hinh khoi
Ban can mot part mau , multi_inter.sldprt, dé hoan thanh bai hoc nay.

Lam mdt trong cac viéc sau:
¢ Mo <thu muc cai dat SW\samples\tutorial\multibody\multi_inter.sldprt).
e Xay dung part mau.

Xay dung part mau cho bai Giao khoi
Trong phan nay, ban s€ hoc cach xay dyng part mau. s& diing
cho bai Giao khai.
Cic budc xay dung gdom:

e Mot chi tiét hinh chit U

o Mot khéi extrude

e Mot khdi thir hai trong mot tai liéu part

Vé bién dang cho chi tiét chir U

Chi tiét chit U duoc tao ra béng cach extrude bi€n dang hinh
chit U. Sau day la cic budc tao ra bién dang nay.
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1. Mo mot tai liéu part. L)

J

2. Click Sketch € trén thanh cong cu Sketch 4196‘- -
va mé& mot sketch trén mat Front.

3. Sur dung céc cong cu Line N Tangent Arc 60

i va Smart Dimension 4 trén thanh =3
cong cu Sketch, v& va lay kich thudc cho
bién dang nhu minh hoa.

¥V

Extrude thanh chi tiét hinh chix U

1. Click Extruded Boss/Base ® trén thanh cong cu Features.

2. Trong bang thudc tinh:
a. Dudi Direction 1:
e Chon Blind trong End Condition.
o Dit Depth o bang 90.
b. Dudi Thin Feature:
¢ Chon One-Direction trong Type.

e Dat Thickness & bang 10.

e C(Click Reverse Direction IE, néu can, dé khdi
extrude vao trong bién dang nhu hinh minh hoa.

3. Click OK @
Chi tiét hinh chit U da duoc hoan thanh.

Tao bién dang cho hinh khoi thi hai

Biy gio ta sé& tao bién dang cho hinh khéi thit hai. Trong khi vé, dung
quan tim dén kich thudc voi, ban s& xdc dinh ching vao cudi bai
nay.

1. Click Top =4 trén thanh cong cu Standard Views.

2. V& mot duong thang dung trén mat Top nhu hinh minh hoa.
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Gan cac quan hé cho hinh vé nay

Ban s& gén quan hé thing hang cho dudng thing ding dé né duoc
xac dinh.

¥
1. Click Add Relation L trén thanh cong cu Dimensions/ ﬁ]
Relations.

2. Chon dudng thing va canh béng cua chi tiét chit U nhu hinh

minh hoa cho Selected Entities. Con tré thay d6i thanh @
khi n6 ¢ trén canh bong.

3. Trong Bang thudc tinh, dudi Add Relations, click Collinear

vl

4. Click OK @

Két thiic vé bién dang cho khéi thir hai

Bay gio, ban sé& két thdc sketch dé 14y kich thuéc cho né.

1. Dung cic cong cu Line ~N va Tangent Arc D trén thanh
cong cu Sketch, vé bién dang nhu hinh minh hoa.

2. Click Add Relation L trén thanh cong cu Sketch, roi gan

quan hé Tangent (tiép tuyén) giita cung tron va canh
phai cua chi tiét chir U.

\_J
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Biy gid v& mot dudng tron dé cit mot 16 thung qua hinh khdi thir
hai nay. -

1. Click Circle ® trén thanh cong cu Sketch.

2. V& duong tron nhu hinh minh hoa. Chic chin rang tim
duodng tron trung véi tam cua cung tron ti€p tuyén vua ve.

o)

Con tro thay d6i thanh 3”@ khi n6 ddng tAm vé6i cung tron.

3. Click Smart Dimensjon o trén thanh f—lf
cong cu Sketch va lay kich thudc cho - E
hinh v€ nhu minh hoa.

40
)

/@ |25
é_) =

Extrude khéi thi hai

Ta sé& extrude bién dang nay dé tao mot part da khdi.

Click Isometric @ trén thanh cong cu Standard Views dé nhin mé hinh rd hon.

1. Click Extruded Boss/Base = trén thanh cong cu
Features.

2. Trong bang thudc tinh, dudi Direction 1:

a. Chon Blind trong End Condition.

b. bit Depth ) béng 90.

c. Néu can, click Reverse Direction dé knhéi
mai giao voi khoi chir U.

d. Huy kiém Merge result d¢ hai khoi nay
khong hop nhat lai véi nhau thanh mot khoi.

3. Click OK @
Tiép theo, ban phéi hop hai khdi nay thanh mot khdi.

1. Click Combine” i) trén thanh cong cu Features.

3 Céng cu phdi hop. Cong cu nay sir dung cdc thuat toan bulean dé phbi hop cac khéi hinh hoc theo céc cich cong, trir
va giao, nham tao ra mdt khoi mai.
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2. Trong Bang thuc tinh, dudi Operation Type, chon Common dé loai bo tat ca céc thé tich
khong chong 1€n nhau.

3. Trong ving d6 hoa, chon Extrude-Thin1 va Extrudel. Extrude1

Solid Body <1> va Solid Body <2> xuat hién Solid
Bodies .

Extrude-Thin1

4. Click Show Preview dé xuat hién hinh xem trudc ctia mo hinh.

5. Click OK @

Céc thé tich chdng 1én nhau da két hop thanh mot thé tich don va
nhitng thé tich thira da bi loai bo.

Chiic mirng ban da hoan thanh bai hoc nay!

K¥ thuét bic cau

K¥ thuit bic cau tao mot hinh khéi dé két ndi nhitng khdi
tach roi. Ky thuat nay thuong dugc str dung khi ban tao cac
phan tich ro1 cua mo hinh trude va tao cac phan két noi sau.

Bai nay cho thay:
e Cich sir dung 1énh sweep dé ndi hai khéi solid

e Hop nhét cdc khdi dé tao thanh mot khdi solid duy
nhat

Sir dung 1énh Sweep dé néi cac khoi

Trong bai nay, ban noi vanh tay 1di véi moay-o ciia né bang cac nan hoa.

Ban can part mau, multi_bridge.sldprt, dé hoan thanh bai hoc nay. Mo <thu muc cai dat SW>
\samples\tutorial\multibody\multi_bridge.sldprt).

Dung 1énh sweep dé noi céc khoi.
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. Dudi Profile va Path:

. Trong cay FeatureManager, trai rong Solid Bodies(2) (m] ¢é thiy hub va steering wheel.

SolidWorks chap nhan c6 hai khéi tach roi trong mot tai liéu part duy nhat.

Click Swept Boss/Base & trén thanh céng cu
Features.

a. Chon Sketch2 cho Profile QJ;_

b. Chon Sketch3 cho Path Ql;_

Hinh xem trudc cua nan hoa xuat hién trong vung do
hoa.

Trong PropertyManager, du6i Options, chon Merge
result d€ hop nhat cic khoi tach roi thanh mot khoi
duy nhat.

Click OK @

Nan hga (‘iﬁ lam xong. Thu muc Solid Bodies(1) (=]
cho biét rang cac khoi bay gio da hop lam mot.

Tao day nan hoa

Thém mét s nan hoa vao tay l4i theo ddy tron.

1.

Click Circular Pattern it trén thanh cong cu Features.

Trong PropertyManager, dudi Parameters:

a. Chon Axisl trong cdy FeatureManager cho
Pattern Axis.

b. Dat Number of Instances ':i‘:' l1a 3.
c. Chon Equal spacing.

Duéi Features to Pattern e , chon Sweepl trong
cay FeatureManager.

Click OK @

Cic nan hoa di duogc xép diy xong.

Chiic mirng ban da hoan thanh bai hoc nay!

147



Ky thuat mo hinh hoéa cuc bg

Ban dung céc thao tac cuc bd khi muén chi thuc hién céc thao tic nay trén mot $6 phﬁn nao doé cua
md hinh chir khong phai cho nhiing phan khéc.

Trong bai nay, ban s& thiét ké mot chiéc coc dong (muong luong) hai dau Ban cén lam rong va lam
tron mép hai chiéc cc. Nhung ban lai khong mudn 1am rong thanh ndi hai chiéc coc nay. Ban cé
thé tao cac khdi riéng va thuc hién cac 1énh trén nhiing khéi da duoc chon.

Bai nay huéng dan:
e Thiét ké mot md hinh bang k§ thuét thao tic cuc
bo

¢ Tao thanh ngang n6i hai chiéc coc

Thiét ké mot Part bang ky thuit thao tac cuc bd

Ban can part mau: <thu myc cai dat SW>samples\tutorial\multibody\multi_local.sldprt).

1. Click Shell = trén thanh cong cy Features.

Lénh Shell chi ding riéng trén tung khoi ddc, méi lénh
shell chi dp dung cho mot khoi.

2. Trong PropertyManager, dudi Parameters:

e Chon mat trén cua chiéc coc nho cho Faces to

Remove N .

e Dat Thickness o bang 2.

3. Click OK @ dé 1am rong chiéc cbc bang cach bo di mat trén va tao chidu day 2mm cho
thanh cdc trén nhitng mdt con lai.

4. Nhac lai cac budce tir 1 dén 3 cho chiéc coc 1on.

Tao thanh noi

1. Chon Sketch4 trong ciy FeatureManager.

2. Click Extruded Boss/Base ® trén thanh cong cu Features.

3. Trong Bang thudc tinh, duéi Direction 1:
a. Chon Up To Body trong End Condition.
b. Chon chiéc cdc nho cho Solid/Surface Body li%'

c. Huy kiém Merge result dé nhimng hinh khéi’ nay van
tach roi va khong hop thanh mot khoi duy nhat.
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4. Duéi Direction 2:

a. Chon Up To Body trong End Condition.
b. Chon chiéc cbe 16n cho Solid/Surface Body .

5. Click OK @

Thanh ngang da dugc thém vao mo hinh.

Tao ciac mép tron dé hoan thanh mé hinh

Dé hoan tit mé hinh, diing céc 1énh fillet canh va bé mit.

1. Click Fillet @ trén thanh cong cu Features.
2. Trong PropertyManager:
a. Dudi Fillet Type, chon Constant radius.
b. Dudi Items To Fillet:
« Pt Radius A 12 3.

e Chon bdn canh nhu hinh minh hoa cho
Edges, Faces, Features va Loops @

3. Click OK @ Céc canh cta thanh ndi dugc 1am tron.

4. Click Fillet @ trén thanh cong cu Features.

5. Trong PropertyManager:

a. Duoi Fillet Type, chon Constant
radius.

b. Dudi Items To Fillet:
« Set Radius bang 1.

e Chon bé mit mép cbc nhod cho
Edges, Faces, Features va
Loops @

6. Click OK @

7. Nhic lai cic budc 4 dén 6 cho mép cde 16n.

Chiic mirng ban da hoan thanh bai hoc nay!
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Lénh xép day

Trong bai niy, ban s& hoc cich tao mot diy xép thang va mot diy xép theo vong
tron cho cdc dac diém trén mo hinh: Mot day thang mdt hodc hai chiéu va mot day
tron.

Céc budc nay gom:
e Cat mot 15 hep
¢ Tao mot day 15 thing

¢ Tao mot day theo hinh tron

o Ding phuong trinh dé diéu khién day tron nay
Ban can mot md hinh mau, mhousing.sldprt, dé 1am bai nay. Thuc hién mot trong céc viéc sau:
¢ Mo thu muc cai dat SW\samples\tutorial\patterns\mhousing.sldprt.
e Xay dung m6 hinh mau.
X4y dung mé hinh mu
Trong 7ph§n nay, ban s& hoc cch tao ra md hinh mau cho bai hoc xép diy cdc
dac diém.
Cic budc gdm:
e Tao mot khdi co sé tron xoay bang 1énh revolve
¢ Extrude mdt go méng

e Lam rong mo hinh

Tao mét khdi co sé tron xoay bang 1énh revolve

Trong bai nay, ban tao mot chi€éc vé microphone. Vi chiéc vé ¢6 hinh try, ban cé thé tao vé bang
Iénh revolve.

1. Click New i trén thanh cong cu Standard dé mo mot tai lidu part moi.

2. Click Revolved Boss/Base trén thanh cong cu Features.

Céac mat toa do Front, Top, va Right xuét hién.

3. Chon mat Front. —b-irﬂ—
5 5 3 1 1
Cong nhin xoay hudéng dé mat Front truc di€n voi ban va mot sketch 4
duoc mo trén mat Front nay. E|lWs
Bay gio hay vé bién dang. 2l | o ;
1. VEéva léy kich thudc mot bién dang nhu hinh minh hoa. .
2. Click Sketch Fillet ) trén thanh cdng cu Sketch. L
3. Trong bang thudc tinh: P
Gel1s
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4.

6.

+ Dat Radius A bang 30.
e Chon Keep constrained corners dé cic kich thudc va twong quan ctia géc nay van
duogc bao toan ddi voi giao diém o’

Chon giao diém cta doan thang dimg dai S50mm va doan thang xién, roi

o]
Ty
click OK @
Géc nay da bi cung tron thay thé. \\;
Click Zoom to Area Q trén thanh cong cu Yiew va kéo-chon (vé mot
hinh chir nhat dé chon — DCL) xung quanh cho vira fillet. p
30

Géc fillet xuat hién cling véi giao diém ao cta hai doan thang.

Cdc kich thudc va twong quan doi véi giao diém do van dwoc bdo toan trong khi giao diém
thyc da khong con ton tqi.

Click Zoom to Fit K trén thanh cong cu View dé tré lai nhin toan bd bién dang.

Tiép theo, hiy revolve mo hinh.

1. Click Exit Sketch € trén thanh cong cu Sketch.

Trong bang thudc tinh, dudi Revolve Parameters:
«  Chon doan thing dimg dai nhét 1am Axis of Revolution ™.
¢ Chon One-Direction trong Revolve Type.
+ Dat Angle E 1a 360.

Click OK @

Click Save [ trén thanh cong cu Standard toolbar, va luu md hinh la
mhousing_<tén ban>.sldprt.

Extrude mot go' mong

Bay gio hdy tao mot go mdéng cho vo microphone.

1.
2.

3. Click Offset Entities 7 trén thanh cong cu Sketch.

5.

Ban ding cong cu Offset Entities dé tao bién dang nham kiém sodt mot cdch

Chon mit trén ctia md hinh trong viing d6 hoa.

Click Extruded Boss/Base trén thanh cong cu Features.

Trong bang thudc tinh:

L
e Dbat Offdat Distance I bang 2.

e Chon Reverse d¢ offset canh nay vao trong.

Click OK @ dé tao bién dang.

™ Vi sau khi thyc hién 1énh fillet, giao diém thuc s& khong ton tai, chi con giao diém 4o
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hiéu qua va dé dang khoang cdch tw canh ngoai vao canh cua go.

Ban cling c6 thé tao ra bién dang nay bang ciach vé mgt duong tron, nhung can phai cé nhiéu
thao tac hon.

6. Click Exit Sketch € trén thanh cong cu Sketch.
7. Trong bang thudc tinh, dudi Direction 1:
e Chon Blind trong End Condition.

o Dit Depth o bang 5.
8. Chon Thin Feature:

¢ Click Reverse Direction IEI dé extrude thanh mong vao trong.

¢ Chon One-Direction trong Type.

e Dat Thickness & bang 3.

9. Click OK @ dé tao go mong.

Lam rong mo hinh

Lam rong md hinh bang céch lay di cdc mat trén va dudi.

1. Click Hidden Lines Visible ] trén thanh cong cu View.

2. Click Shell = on the Features toolbar.

3. Trong PropertyManager, du¢i Parameters:

e Dat Thickness b bang 3.
% .

Dung Select Other tir trinh don tat dé chon mat dudi.

4. Click OK @

5. Pé théy mo hinh 16 hon, click Shaded With Edges ] trén thanh
cong cu View va xoay mo hinh.

¢ Chon cac mat trén va duoi cho Faces to Remove

Ban di tao xong md hinh mau!
Cat mot 10 hep
PAu tién ban s& tao mot dic diém ma ban s& dung dé xép day. Ban s€ vé mot

bién dang 16 hep trén mot mat phang tham chiéu. Hay tan dung hinh dang
doi xtmg cua 10 dé giam so lugng cac twong quan can thiét cho viéc xdc dinh
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hoan toan bién dang nay.

1.

2.

Click Hidden Lines Removed ) trén thanh cong cu View.

Click Front (= trén thanh cong cy Standard Views.

Click Extruded Cut trén thanh cong cu Features.

Voi cdc lénh extrude va revolve, néu khong co sketch nao dwoc kich hoat khi ban chon cong
cy nay, ban sé dirgc nhac chon mgt mat phang toa do, mot bé mat phang hodc mot canh dé
vé bién dang lén do, hodc phai chon mot bién dang san co dé sw dung cho lénh nay.

4. Chon Front trong ciy FeatureManager dé md mot sketch trén mat | 1 |
nay. !
. L v
5. Click Centerline L= Itrén thanh cdng cu Sketch va v& mot duong Ry
thang ding tir goc toa do. S
I ]
. . ~ ~ s . 2
6. Click Line ~N trén thanh cong cu Sketch va v€ hai doan thang | /
nam ngang dai bang nhau, bat dau tir dudng tim vira v&. \ ! /
\ i J
PN N 2 Ao oge 2 1 PRI \ Voo
Con tré ¢6 hinh "2 £ dé cho ban biét né da ¢ chinh xdc trén dong I
. . . . 2 ,< , o =
tam. Ngoai ra, hdy click View, Sketch Relations de tat chirc nang ’
hién thi cdc twong quan trong viing do hoa néu chiing lam roi hinh.
7. Click 3 Point Arc trén thanh cong cu Sketch, hodc right- ! |
click trong vung d6 hoa va chon 3 Point Arc. V& mot cung tron |
qua ba diém nhu hinh minh hoa. Diéu chinh lai géc cua cung la |
180°. R6i nhan Esc dé tat cong cu v€ cung tron. E)
:
8. Giir Ctrl, va chon dudng tim, ca hai doan thang ngang va cung ! |
tron. 1
. . PNV} R |
9. Click Mirror Entities trén thanh cong cy Sketch.
Cic nét vé di duoc 1dy ddi xting qua dudng tim nay. | ; |
10. Léy cdc kich thudc cho 15 nhu hinh minh hoa bén. 5
. . I
Bién dang da hoan toan x4c dinh. i 10
L s I
Bay gio hay cat 10. '
o 1 ok ¥
1. Click Isometric trén thanh cong cu Standard Views. '! | [
: L
I
2. Click Hidden Lines Visible & trén thanh cong cu o -
View. 0 l
E I
3. Click Exit Sketch trén thanh cong cu Sketch. |
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4. Trong bang thudc tinh, dudi Direction 1, chon Through All trong /’f_\
End Condition. @
5. Click OK @ dé i 13 E//

Tao diy 16 thing

Bay gi0 ban s€ tao day 16 thé“ing trén md hinh. Ban s& dung kich thugc thang
dimg dé xac dinh hudng xEp day.

1. Double-click Cut-Extrudel trong cay FeatureManager.

Cic kich thuéc cua 1énh Cut-Extrudel xuét hién trong ving do
hoa.

(=1~

2. Click Linear Pattern trén thanh cong cu Features.

Béang thudc tinh Linear Pattern xuét hién voi hop chon Pattern
Direction duoc kich hoat.

3. Duéi Direction 1:
e Vi Pattern Direction, click 60 trong viing d6 hoa dé tao day
doc theo hudng cua kich thudc nay.

e Ne&u can, click Reverse Direction El dé mii tén trong vung
d6 hoa chi xudng.

o Dat Spacing <o bang 10. Gid tri nay 1a khoang Lirection 1

. o~ s X ~ Spacing: | 10.00mm
cach gitra cdc 10 trong day. |n2,1 an;‘; o

« Dit Number of Instances «# bang 4. Gid tri
nay la so luong 10 trong day, ké ca 16 goc.

Mot hinh xem trudc cua diy 16 xuét hién trong viing
do6 hoa. Mot callout chi thi Direction, Spacing, va
Instances.

4. Chon Cut-Extrudel cho Features to Pattern # néu
n6 chua dugce chon.
5. Dudi Options, chon Geometry pattern.

Tity chon Geometry pattern lam tang toc tao dung va
tdi lgp day. Nhiing ban sao cua l6 dwgc copy, nhung
hé thong khong phai tai toan bo thong tin cua chiing.

6. Click OK @

7. Luu tai liéu.

Tao mot day tron
Bay gio hiy tao mot day tron cho diy thang nay, 1iy truc tim cia mé hinh lam tim day tron.

1. Click View, Temporary Axes.

2. Click Circular Pattern it trén thanh cong cu Features.
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3.

St dung mot phwong trinh trong day tron nay

. Dudi Options, chon Geometry pattern.

Béng thudc tinh Circular Pattern xuét hién véi hop chon Pattern Axis dugc kich hoat.
Trong bang thudc tinh, dudi Parameters:

e Chon tryuc tam cua md hinh cho Pattern Axis.
., .
Con tro doi thanh ** & khi ban di chuyén né trén truc tdm nay.

Axis <1> xuét hién trong Pattern Axis.
L2 . TN 5| PSP R A ‘1A
¢ Neéu can, click Reverse Direction dé miii tén trong vung do hoa chi 1én.
B .
o Dit Angle bang 120.

-t
¢ Dat Number of Instances '*E:' bang 3.

e Huy Equal spacing.

Duoi Features to Pattern # , chon LPatternl tu cay
FeatureManager.

Mot hinh xem truéc ctia diy tron cap nhat trong ving do hoa theo
nhitng thong s6 ban nhap trong PropertyManager.

Click OK @

Mot diy tron cta diy thang di duoc tao xung quanh truc md hinh.
Click View, Temporary Axes dé tit hién thi truc tdm, rdi click
Shaded With Edges O trén thanh cong cu View.

Ban ciing c6 thé st dung mot phuong trinh dé diéu khlen day tron nay. Trong muyc nay, phuong
trinh d6 s& tinh cdc géc vi tri 18 bang cdch chia 360° cho sé Iwong ban sao mong mudn. Nhu vy s&
tao ra cic khoang cdch déu nhau trong mot vong.

1. Trong cay FeatureManager, double-click CirPatternl.
2. Hai gid tri xuét hién trén mo hinh: 3 (sd sao chép) va 120°
(gbc¢ vi tri).
Ban c6 thé phai di chuyén céc kich thuéc dé dé doc hon. :
3. Chon kich thude gée vi tri (120).
4. Click Equations X trén thanh cong cu Tools .
Hop thoai Equations xuét hién.
5. Click Add.
6. Hop thoai Add Equation xudt hién. Tén cua géc nay, D2@CirPatternl (kich thudc thir hai
trong day tron), xuat hién trong hop text.
7. Dung cidc phim calculator trong hop Add Equation, nhap 360/ (hoac gd =360/).
8. Chon sb ban sao (3) trong viing dd hoa.

D1@CirPatternl dugc dua vao phuong trinh. Phuong trinh nay phai nhu sau:
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“D2@CirPatternl” = 360 / “D1@CirPatternl”
9. Click OK dé két thiic phuong trinh va click OK 1an nita dé déng hop thoai Equations.
Mot thu muc Equations [£] 3 dugc dua vao ciy FeatureManager.
Pé thém bét hodc sira mdt phwong trinh, right-click thw muc nay va chon thao tdc thich hop.
Thir nghiém phwong trinh
Bay gio hay thtr phuong trinh. Hay thay téng sb sao chép cua dy tron tir ba 4
1€n bon.
1. Trong viing db hoa, double-click gi4 tri tong sb sao chép (3).

2. Trong hop Modify, thay bang gi4 tri 4.

O

3. Click L8] trong hop Modify dé ti 1ap mo hinh, 13 click %) dé i &
gid tri hién thoi va dong hop Modify. o~
M6 hinh cép nhét cho ‘théy 6 bon day 15. Gi4 tri géc vi tri da thay ddi w
bang 90° trong viing d6 hoa.

4. Luu tai liéu nay.

Chiic mirng ban da hoan thanh bai hoc nay!
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PhotoWorks

Vo1 PhotoWorks, ban c6 thé tao ra nhitng hinh anh thyc ctia cic mo hinh.
Dé sir dung PhotoWorks:

1. Click Tools, Add-Ins.

2. Trong hop thoai nay, chon PhotoWorks, 16i click OK.

PhotoWorks co ban

Trong bai nay, ban s€ thay doi di€én mao cua mot chiéc tach coffee va thém hau canh dé€ lam cho né
tré nén hién thuec.

1. Mo thu muc cai dat SW\samples\tutorial\photowks\tutorial\coffeecup.sldprt).

2. Click Options £ trén thanh cong cu PhotoWorks.

Trong hdp thoai nay, trén nhan System Options, chon Display preview window’”
4. Trén nhin Document Properties, dudi Anti-aliasing quality’®, chon Medium.

Khi ban thay déi canh, dnh sdng va vdt liéu trong mot mo hinh SolidWorks, ban muén thcfy
nhitng thay doi nay tdc déng ra sao dén suw thé hién moé hinh. Véi mire chdt lirong khir rang
cua trung binh Medium, viéc hién thuc hoa (render) chi can it thoi gian. Pén khi ban
render mé hinh lan cuéi, ban c¢é thé diéu chinh mirc khir rang cua cao hon dé cé mét hinh
anh min.

5. Click Close va click Yes dé dp dung nhiing thay d6i ny.

Chon mot canh

Mot canh gém c6 mot hop 4o hodc mot hinh cau 4o bao quanh mé hinh SolidWorks. Tét nhat 1a xdc
dinh mot canh chung trude khi ban dp dung céc thiét 1ap riéng cho mo hinh. Diéu dé tao thuan lgi
cho viéc gan cac ngudn sang va vat liéu cho canh nay.

Click Scene

2. Trong hop thoai Preview, click Render, Immediate.

trén thanh cong cu PhotoWorks.

Véi tiy chon nay, nhitng thay d6i dbi v6i mé hinh s& dugc thé hién ngay 1ap tirc trong hop
thoai Preview.

Trong hop thoai Scene Editor, chon nhan Room.
4. Dudi Size/Alignment:

a. Chon Preserve length/width ratio dé gilt nguyén ty Ié giira cdc kich thudc san va
khoi lap phuong.

b. Pat Length bang 530 va nhan Enter.

> Pé 1am xuét hién cira s6 xem trudc.

76 Chat lwong khir rang cua. Céc hinh anh s6 dugc thé hién thong qua céc duong manh ngang xep lién tuc tir trén xudng.
Vi viy, cdc duong xién chéo s& duoc thé hién bang nhitng doan thing nim ngang ngin va xép léch nhau, tao thanh
duong rang cwa. Chirc nang khir ring cua 1am cho cdc nét xién trong min va thuc hon, nhung lai khién cho qué trinh
tinh todn render kéo dai.
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Gid tri Width ciing thay doi theo.
c. Dit Height bang 360.

d. B?t Flpor offset bé“mg -59. Khi ban dat Floor offset gia tri am, san s€ dugc nang 1én
dé chiéc tach dugc dat truc tiép 1en san.

e. Chon View‘ dudi Align with dé déng canh véi cépg nhin sau mo hinh, sao cho san
ludn luén ndm ngang va céc buc vach ludn ludn thang ding.
5. Dudi Visibility and materials, trong hang Floor, click D
6. Trong hop thoai nay:
a. Trai rOng stones, roi click miscellaneous.

Vit liéu trong thu muc dugc chon xuét hién nhu nhitng hinh anh thu nhé trong bang
bén phai ctia hop thoai.

b. Click floor tile5, rdi click Close.

Vat liéu nay xuét hién trong hop thoai Preview.

7. Trong hang North, click D
8. Trong hop thoai nay:
a. Trai rong woods, roi click maple.
b. Click polished maple, rdi click Close.
Vat liéu nay xuét hién trong hop thoai Preview.

9. Chon Link all walls dé nhimg thay d6i va vat
liéu nay dp dung cho tat cd cic blic tuong
khéc.

Céc buc tuong North, South, East, va West
da cap nhat vat liéu c6 do bong.

10. Click Apply, 1di click Close.

11.Click Render B tran thanh cong cu
PhotoWorks.

PhotoWorks ap dung, canh ban chon va vat
liéu mac dinh cho chiéc tach coffee.

Thay doi chiéu sang

Thay doi su chiéu sdng dé hinh anh c6 chiéu sau.

1. Chon nhan FeatureManager % r0i double-click thu muyc Lights and Cameras .
2. Double-click Ambient””.

3. Trong bang thugc tinh. g6 0.5 cho Ambient - , 10i click OK @

Ban chi c6 thé thdy su thay dbi 4nh sing néu md hinh dang khong render.

" Anh sang méi truong. Py 1a sy gia 1ap su tin xa dnh sdng tir cdc db vat xung quanh 1én mo hinh va khong c6 hudng.
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4.
5.

Double-click Directionall.

Trong bang thugc tinh, dudi Light Position,
dit kinh tuyén Longitude ) bang -17 va vi
taén Latitude . bﬁng 16, rdi click OK

Vi tri clia ngudn sdng nay xuat hién tr phia
sau va bén trai cong nhin.

Click Render led trén thanh cdng cu
PhotoWorks.

Gan vat liéu

ks

Click coffeecup trén dinh nhan Render Manager

Click Material trén thanh cong cu PhotoWorks.

3. Trong hop thoai ndy, trai rong miscellaneous, rdi click

ceramic.

Click nhan hinh thu nhé ceramic.

5. Click Apply, rdi click Close.

Click Render led trén thanh cong cu PhotoWorks.

Chiéc tach coffee dugc thé hién véi chét lidu su.

Thay d6i mau

Hay thay d6i mau ciia chiéc tich coffee.

A s

Trai rong Materials trong nhan Render Manager
Right-click ceramic va chon Edit.
Trén nhan Color, click hop sau Primary color.
Trong hop thoai nay:

Click Define Custom Colors.

b. GO 240 cho Red, 20 cho Green, va 50 cho
Blue.

c. Click Add to Custom Colors.
d. Click OK dé tao mau mdi.

Click Apply, rdi click Close.

Click Render led trén thanh cong cu PhotoWorks.

M6 hinh dugc thé hién véi mau moi.
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Sira doi vat liéu
Sau khi dd c6 canh va chiéu sing day du, hiy stra doi vat liéu dé né trong hién thuc hon.

ksl

1. Double-click ceramic trén nhan RenderManager
2. Trén nhan Illumination:
Chon Mirror trong Material type dé chon vét liéu ¢6 tinh chit phan xa dnh séng.
b. Go 0.3 cho Diffuse.
c. G0 0.2 cho Specular.

Diffuse (khuéch tdn) va Specular (long lanh)
kiém sodt cuong do sdng trén bé mat.

d. G& 0.15 cho Reflectivity dé diéu chinh d6 phan
xa cia mo hinh.

3. Click Apply, rdi click Close.

4. Click Render | tran thanh cong cu PhotoWorks.

Render chiéc tach Coffee

Thao tac cudi cung.

1. Click Options i trén thanh coéng cu
PhotoWorks.

2. Trén nhan Document Properties, dudi Anti-
aliasing quality, chon High.

Lya chon nay sé lam mém cic canh va tao ra
mot hinh dnh dep cho md hinh.

3. Click Apply, roi click Close va render mé
hinh.

Qud trinh render nay kéo dai hon vi nhiing
thiét 1ap chat lugng cao hon.

Chiic mirng ban da hoan thanh bai hoc nay!
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PhotoWorks niang cao

Bai nay trinh bay nhidu tinh ning ning cao cia
PhotoWorks, bao gom:

e Dan mot decal vao mo hinh

¢ Dicu chinh nguon sang dé chiéu sang mot
phan khung canh

¢ Gan mau cho hau canh
1. Mo SWisamples\tutorial\photowks\tutorial\

toaster_scene.sldasm).

2. Click Options ) trén thanh cdng cu
PhotoWorks.

3. Trong hop thoai nay, trén nhan System Options, chon Clear image before rendering dé
lam sach vung d6 hoa SolidWorks trude moi lan render.

4. Trén nhan Document Properties, dudi Anti-aliasing quality, chon Medium.

5. Click Apply, rdi click Close.

Tao m¢t khung cianh

Ban c6 thé thay d6i thiét 1ap nay dé t6 hop trong hién thuc hon.
5]

1. Click Scene

2. Trén nhan Room, dudi Size/Alignment:

trén thanh cong cu PhotoWorks.

a. Chon Preserve length/width ratio.

b. Dit Length bang 75 va nhan Enter. Gid tri Width ciing thay dbi theo.
c. Dit Height bang 75 va Floor offet bang 0.

d. Chon Model X-Y Plane dudi Align with.

Khi ban chon Model X-Y Plane nhu 12 diéu kién déng, khung canh sé:
¢ Dong theo mat toa do X-Y (Front) trén mo hinh.
¢ Quay theo néu ban quay mé hinh.

Nhitng minh hoa sau diy cho thay su khac biét giira cdc diéu kién déng Model X-Y Plane, Model
X-Z Plane, va Model Y-Z Plane.

Model X-Y Plane Model X-Z Plane Model Y-Z Plane
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3. Dudi Visibility and materials, trong hang Floor:

4. Trong hang North:

Click D dé thay ddi vat liéu.

b. Trai rong woods va click miscellaneous.

c. Chon floorboard?2 va click Close.

Vat liéu nay xudt hién trong hop thoai Preview. Click Zoom to Scene

canh qud nho.

Click D dé thay ddi vat liéu.

b. Trong hop thoai nay, trai rOng
miscellaneous va click paper.

c. Chon rice paper2, 1di click Close.

Vit liéu
Preview.

. Nhic lai budc 4 cho hang East.

Click Apply, rdi

Click Render
PhotoWorks.

nay xudt hién trong hop thoai

click Close.
led

trén thanh cOng cu

Sira d6i khung cianh

Hay stra doi vat liéu d€ canh gan vaéi hién thyc hon.

1.

2

Click Scene

trén thanh cong cu PhotoWorks.

2. Trong hop thoai Preview, click Render, Deferred.

3. Trong hop thoai Scene Editor, trén nhan Room, dudi Visibility and materials:

Trong hang Floor, click EI

b. Trén nhan Illumination:

e Chon Mirror trong Material type.
e G0 0.6 cho Ambient.

e G0 0.3 cho Diffuse.

e (G0 0.5 cho Specular.

e (G0 0.35 cho Roughness.

e (G0 0.1 cho Reflectivity.

néu khung

Khi ban render khung canh véi nhitng gia tri nay, san tré nén sam mau va béng hon.

c. Click Apply, rdi click Close.
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4.

5.

San trong béng hon con tudong thi mo di.

d. Trong hang North, click D
e. Trén nhan Illumination, dat:
o Diffuse bang 0.5.
e Specular bang 0.1.
f. Click Apply, rdi click Close.
Click Close dé d6ng hop thoai Scene Editor.

Click Render led trén thanh cOng cu
PhotoWorks.

Chiéu sang thém cho khung canh

1. Chon nhan FeatureManager \Z 16i double-click thu muc Lights va Cameras o],

Right-click Ambient va chon Properties.

3. Trong bang thudc tinh, gd 0.3 cho Ambient . , rdi click @

Double-click Directionall.

5. Trong bang thudc tinh, dudi Basic, go:

e 0.09 cho Ambient - :
¢ (.84 cho Brightness - .

e 0.6 cho Specularity - .

Dudi Light Position, xdc dinh hudéng anh sing
chi€u t&i géc toa do:

¢ Dait Longitude ) bang -18.
« Pit Latitude = bang 17.5.
Click OK @

Click Render B trén thanh cong cu PhotoWorks.

Khung canh tré nén sang hon.

Cho nwéc vao trong tach

Mot part, water.sldprt, da duoc dua vao t6 hop tir trude. Bay gio hdy gan vat liéu dé né trong nhu

nuoc.

1.

Chon water trong cay FeatureManager ©
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Click Material trén thanh cong cu PhotoWorks.
Trong hop thoai nay, trai rong miscellaneous va chon water.

Chon hinh thu nhé water.

A

Click Apply, rdi click Close.

6. Click Zoom to Area Q trén thanh cong
cu View, va zoom gan chiéc tich lai.

7. Click Render Area bl trén thanh cong
cu PhotoWorks.

Con tré ¢6 hinh [El

8. Click phia trdi trén chiéc tach coffee va
kéo mot hop chon quanh chiéc tich nhu
hinh minh hoa.

Hop chon dugc v€ sang trong hinh minh
hoa v&i muc dich lam cho ro.

9. Tha nit chudt ra.

Chi c6 vung dugc chon nay mdi dugc
render thay vi toan b§ khung canh, nho
vay, lam giam thoi gian render.

Dan mot Decal

Bay gio ban s& dan mot vao chiéc tch.
1. Right-click chiéc tich coffee va chon Open Part.

2. Chon bé mat tru ngoai cla chiéc tach nhu hinh minh hoa.

3. Click New Decal trén PhotoWorks toolbar.

4. Trong bang thudc tinh, trén nhan Image [, duéi Decal
Preview, click Browse.

5. Trong hop thoai nay, mé
<install_dir>\samples\tutorial\photowks\tutorial\lg_red.tif

6. Click Open dé m¢ hinh nay.

7. Click7 Saye Decal dé lIuu decal. Néu c6 thong diép hdi ban c6 mudn thu muc dugce chon nay
c6 thé thay duogc trong Decal Editor, click Yes.

Tap tin decal xuét hién trén nhan bang tic vu PhotoWorks Items dudi Decals, tutorial.
7. Dudi Image Mask, chon Image mask file, dén
<install_dir>\samples\tutorial\photowks\tutorial\lg_redMask.bmp, va click Open.
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Hinh xem trudc khé thdy vi decal ndy mau tring.

8. Trén nhan Illumination ‘é“:
a. Chon Plastic trong Material type.
b. G0 0.75 cho Ambient.
9. Trén nhan Mapping &
a. Dudi Mapping, chon Cylindrical cho Mapping type.
b. Dat About axis 7% bang 280 va Along axis 1 béng -5.
c. Dudi Size/Orientation, huy Fixed aspect ratio.
d. Pat Width O bing 25 va Height IO bing 100.
Khi ban dat nhiing gid tri nay, decal s& quay vé phia
trudc va dan kin chiéc tach.
10. Click @

11. Luu va doéng tai li¢u part nay.

12. Trong assembly, click Render Area E (thanh cong cu
PhotoWorks) va “v€&” mot hdp chon chiéc tach coffee.

Lam lo nwédng sang lén

Hay lam chiéc 10 nudng trén ban sang 1én.

1. Right-click thu muc Lights va Cameras il trong ciy FeatureManager A va chon Add
Point Light (ngudn sdng diém).

2. Double-click Pointl1.

3. Trong bang thudc tinh, dudi Basic, gd 0.5 cho Brightness 9 .
4. Duéi Light Position:
a. Chon Lock to model.

Khi ban chon Lock to Model, vi tri tuong doi ciia ngué‘n sang doi v6i moé hinh la c6 dinh. Néu ban
quay mo hinh, nguon sdng sé quay theo dé chieu sdng chi mot viing co dinh cia mé hinh.

b. bat:
e X <% bing 16.
e Y i bang -9.

e Z /2 béng 13.

Click vao trong bang thudc tinh nay dé xem diém phat
sdng trong vung do hoa. Nguon sang di€ém nay chi xuat
hién néu mo hinh khong trong trang thai render.

|
|!:
LY
s

5. Click OK @
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Thém nguon chi€u sang cho den

Hay thém mot ngudn sang diém trén dinh cdy den dé gia lap mot béng den.

A .

Right-click thu muc Lights and Cameras || va chon Add Point Light.
Double-click Point2.
Trong bang thudc tinh, dudi Basic, click Edit Color.
Click Define Custom Colors va go:
e 251 cho Red.
e 253 cho Green.
e 187 cho Blue.
Click Add to Custom Colors, rdi click OK.
Mot hinh xem trudc mau dnh sang xuat hién canh nit Edit Color.
Dudi Light Position:
¢ Chon Lock to model.

e« batX 7 bang 0.
e PitY /4 bang 33.

. DatZ <% bing 35.5.

Click OK @, r0i click Render led trén thanh cong cu PhotoWorks.

Tao mau cho hau canh

Vé6i PhotoWorks, ban c6 thé stra ddi hau canh bing cich ding mét trong nhitng mau ¢ sén trong
phan mém nay, hoac ban c6 thé tuy bién hau canh.

A .

(=]

Click Scene

Trén nhan Back/Foreground, dudi Background, click Graduated.

trén thanh cong cu PhotoWorks.

Click hop sau Top Color.

Trong hdp thoai nay, chon mau xanh thAm & cot 6 tir trai sang, hang 4 tur trén xuéng, roi
click OK.
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Mau nay xuét hién trong hop sau Top Color.
5. Click hop sau Bottom Color.

6. Chon mau xdm & cOt 6 tu trdi sang va hang 6
dudi 1én, roi click OK.

Mau nay xuét hién sau Bottom Color.
7. Click Apply, di click Close.

8. Click Render || trén thanh cong cu
PhotoWorks dé render canh nay véi cdc mau
bién thién cua hau canh.

Render toan bg

1. Click Options ] trén thanh cong cu
PhotoWorks.

2. Trong hop thoai nay, trén nhan Document
Properties, du¢i Anti-aliasing quality, click
High.

Lya chon nay lam mém cdch canh va cho mét
hinh anh dep.

3. Click Apply, rdi click Close va render mé
hinh.
Qua trinh render nay kéo dai vi nhiing thiét
1ap chat lugng cao hon.

In canh Render sau cung

1. Click PhotoWorks, Page Setup.

2. Trong hop thoai nay, dudi Preview, chon Use rendered image quality for printing dé in
hinh 4nh v6i cung chat lugng render trong vung do6 hoa.

3. Dudi Position and size, chon Fit to page.

Mot hinh anh toan trang xuét hién dudi Preview.

Hinh anh toan trang xuat hién nhu gach mit cit néu canh nay chua render trong viing dd hoa.
4. Click OK.
5. Click PhotoWorks, Print, réi click OK.

Chiic mirng ban da hoan thanh bai hoc nay!
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Cac lénh Revolve va Sweep

Trong bai nay, ban s€ tao mot cdi chan nén nhu hinh minh

hoa. Bai nay gom:

Vé bién dang cho Iénh Revolve

Thuc hién mot 1énh revolve

Thuc hién mot 1€nh sweep

Thuc hién mot 1énh cit extrude c6 d6 dbe

Ban s€ tao mot khoi co s& cua chan nén bang cach vé mot bién dang va quay bién dang nay quanh
mot truc tam.

1.

Click New ] trén thanh cong cy Standard va tao mot tai li¢u part 20

moil.

Click Revolved Boss/Base trén thanh cong cu Features .

Cdc mit toa d6 Front, Top, va Right xuét hién.

Chon mat Front .

Mot sketch dugc mé trén mat Front nay.

Click Line N trén thanh cong cu Sketch. V& mot duong thang 7

dung tir gbc va hai doan ndm ngang nhu hinh minh hoa.

Click Smart Dimension

kich thudc nhu hinh minh hoa.

o

220

[

-

trén thanh coéng cu Sketch. Ly cic 90

—f==-

Biy gi0, hiy vé& va ldy kich thudc cdc cung va doan thang can thiét dé hoan tat bién dang nay.
Trudc tién hay vé mot cung nho trén dinh bién dang.

1. Click 3 Point Arc trén thanh cong cu Sketch.

Click diém mut cua doan thang ndm ngang, roi di chuyén con tré xudng phia dudi.

Hay quan sat con tré va céc tia dong. Khi ban v€, cic tia dong s& gitp ban dong con trd theo
cdc doi tugng sketch hodc md hinh c6 san.

. Khi chiéu dai xap xi 20mm (L=20) va con trd bdo hiéu di

truy bit dugc mot quan hé thang dimg, click 1an nira.

Di chuyén con tré sang phai dé diéu chinh géc cua cung tron

nay.

Khi géc clia cung bing 180° (A=180°) va bén kinh xép xi
10mm (R=10), click 1an nira.

Click Smart Dimension

o

trén thanh cong cu Sketch va

lay kich thudc béan kinh cung tron bang 10.

Bay gio hiy v& doan thang dimg va cung tron thir hai.
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1. Click Line N tréntcc Sketch, hodc right-click trong
vung do hoa va chon Line tir trinh don tat.

2. V& mot doan thang ding kéo xudng khoang 150mm,
bat dau tir diém dudi clda cung tron nhé vira vé. Chua
lay kich thudc voi.

3. Click 3 Point Arc grén thanh cong cu Sketch, hoac
right-click trong vung d6 hoa va chon 3 Point Arec.

4. V& mot cung c6 cdc diém mut nam trén doan thang nay.

(Xem contrd £ .) Dung cdc sb do sau:
e Dai khoang 40mm (L.=40)
e Gobc 180° (A=180)
e Ban kinh khoang 20mm (R=20)
5. Click Smart Dimension 24 trén thanh cong cu Sketch

hodc right-click trong vung d6 hoa va_chon Smart
Dimension, roi l1ay kich thudc ban kinh bang 20.

6. Click Trim Entities = trén thanh cong cu Sketch.

7. Trong PropertyManager, dudi Options, click Trim to
closest 1",

8. Chon doan mau do (hinh minh hoa) dé cit bo.

9. Right-click trong vung d6 hoa va chon Smart
Dimension. Lay kich thudc doan thang bén trén bang
40, nhu hinh minh hoa.

Bay gio hiy gan céc twong quan va mot cung tiép tuyén.

1. Click Select R trén qthe Standargl toolbar, roi gitr Ctrl
va chon cic doan thang dung nam trén va dudi cung
R20.

2. Trong PropertyManager, duéi Add Relations, click
Equal EL 1di click OK @

Tuong quan Equal dam bao rang hai doan thing nay
ludn c6 chiéu dai bang nhau.
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3. Click Tangent Arc _B‘ trén thanh cong E
cu Sketch, roi click diém dudi cua doan '
thang dirng bén dudi.

4. Di chuyén con tré xudng dé tao mot cung
c6 gbc 90° va ban kinh khoang 60mm.
Click dé dat cung nay.

A =907 R = 48745

5. V& mot cung tiép tuyén nira. Di chuyén
con tré cho toi khi diém cudi cua cung
cham vao diém mit ctia doan thing ngang &
dudi ddy nhu hinh minh hoa. / =

6. Click View, Sketch Relations dé an cic 20
tuong quan trong vung do hoa. =1

7. LAy cdc kich thudc con lai cho bién dang ) R10
nhu hinh minh hoa. ¥

Khi ban liy xong cdc kich thudc, bién R70 ]
dang da hoan toan xac dinh (tat ca cac nét
veé va giao diém deu c6 mau den).

Tao khoi Revolve

220
>
o

Bay gio ban da vé xong bién dang, ban s& quay
bién dang nay quanh mot dudng tam dé tao ra
khoi revolve.

80

= _ RI12.50

1. Click Exit Sketch trén thanh cong cu ¥ !
Sketch.
Béng thudc tinh Revolve xuat hién. - 70 -

Néu ban di chuyén con tro trén mot hop hodac mot biéu twong trong bang thugc tinh nay, sé
co6 dong nhac tén cua chiing xudat hién.

2. Dudi Revolve Parameters:

¢ Chon doan th'fmg dai cho Axis of Revolution ""s.

e Chon One-Direction trong Revolve Type.
A 3
« Dt Angle L% bing 360.

3. Click OK @
4. Luu mod hinh 1a Cstick.sldprt.
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Vé duwong dian cho Sweep

Mot khoi sweep dugc tao ra bﬁng cach di chuyén mot mat cit theo mot duong dan. Trong phén bai
nay, ban s& tao ra tay cAm cua cédi chin nén bang 1énh sweep. Trudc hét, ban s& v& duong dan nay.
Puong din c6 thé 1a mot duong cong kin hodc md, nhung khong dwoc tu giao. Ca dudng dan va
khéi sweep déu khong thé tir giao.

1. Chon mat Front trong cdy FeatureManager, 1di click Sketch € trén thanh cong cu Sketch
dé mdé mot sketch mai.

2. Click Front (& trén thanh cong cu Standard Views.

3. Click Hidden Lines Removed ] trén thanh cong cu View.

4. Click View, Temporary Axes. Luu y rang dudong tim cua khoi . ‘*\I
revolve da xuat hién. & : J
|
5. Right-click trong ving d6 hoa va chon Line, r6i di chuyén con tro i
trén dudng tdm nay. ' é0

"
Con tro d6i thanh & cho biét con tro dang & trén duong tim do. ! }

6. V& mot doan thang nam ngang nhu hinh minh hoa va 14y kich thudc T - T
bang 60.

7. Right-click trong viing d6 hoa va chon Tangent Arc.
8. V& mot cung bit dau tir mit ciia doan thang. LAy kich thudc ban kinh cung bang 150.

Néu kich thwéc bdn kinh nay vuot khéi khung hinh, click More Properties trong bing thugc
tinh Dimension. Trong hop thoai Dimension Properties, chon Foreshortened radius, roi
click OK.

9. Chon cdc mut cua cua cung va lay kich thudc theo
phuong thang ding bang 65.

Khi ban di chuyén con tré, duong kich thuéc sé bt
theo hwéng di chuyén nay. Khi hinh xem trieéc cho
thdy kiéu kich thuéc ding theo ¥ ban, right-click dé
“chét lai” kiéu kich thwéce nay. Click dé dat kich
thuoc.

10. Right-click va chon Tangent’ Arec, roi vé mot cung
khdc nhu hinh minh hoa. Lay kich thudc ban kinh
cung nay bang 20.

Bay gid hdy thém cic twong quan dé kiém sodt duong din
nay.

1. Click Select R trén thanh céng cu Standard, roi giir
Ctrl va chon hai mit cua cung ma ban vira vé.

Bang thudc tinh Properties xuat hién. Hai mut nay
duoc liét ké dudi Selected Entities.
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Duéi Add Relations, click Horizontal IEI

Click OK @

Cdc kich thudc va twong quan s€ ngan khong cho duong dan nay bj thay d6i hinh dang khi
di chuyén no (trong qua trinh chinh stra sau nay).

Click Display/Delete Relations & trén thanh cong cu Sketch.

5. Trong PropertyManager, du¢i Relations, chon All trong this sketch trong Filter.

6. Chon tung tuong quan trong Relations. !
/ |
Khi ban chon mdt tuong quan, cac doi tugng cua £—i—=~,
n6 sang lén trong vung do hoa. | 4
7. Click oK @), ( : S
Tiép tuc, 1dy kich thudc giita dudng dan va khéi revolve. g /
1. LAy kich thudc khodng céch gilra doan’théng nam '
ngang cua duong dan va ddy cua khoi revolved / 1y
bang 10. ) o
~ 118
Duodng dan da hoan toan dugc x4c dinh. ( ~
= P 60 |
2. Click Exit Sketch trén the Sketch toolbar. al -
i |

Vé tiét dién cho khdi Sweep

Sau khi v€ xong dudng dan, ban can ve ti€t dién cho khoi sweep.

1.

Chon mét Right trong cdy FeatureManager, 10i click Sketch € trén thanh cong cu Sketch
dé mdé mot sketch mai.

Click Normal To & trén thanh cong cu Standard Views.

Click Ellipse & trén thanh coéng cu Sketch, roi v& mot hinh ellipse vao chd bat ky trong
vung d6 hoa.

bé v€ mot hinh ellipse, kéo con trd tir tAm cua ellipse sang ngang dé cé chi€u ngang cua
hinh ellipse, tha ra r6i kéo con trd theo chiéu ding dé c6 chiéu cao.

Click Select R trén thanh cong cu Standard, roi gitt Ctrl va click &]
cdc diém cua hinh ellipse nhu hinh minh hoa.
. Trong PropertyManager, dudi Add Relations, click Horizontal IE‘, )
. +
rdi click OK ¥, - )
Khéng ché nay dam bao hinh ellipse nay s& khong bi xoay nghiéng. s 2

Lay céc kich thudc nhu hinh minh hoa.
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10.

11.

12.

Tao tay cam bing 1énh Sweep

Click OK @

Click Isometric @ trén thanh cong cu Standard Views.

Giit Ctrl, click tim diém cua ellipse va diém mdt cua
doan thang nam ngang ctuia duong dan.

Trong PropertyManager, dudi Add Relations, click
Coincident X1, r3i click ok @),

Tuong quan trung khop nay dam bao rang tim cla mit
cat s€ ludn nam trén duong dan.

Click View, Temporary Axes dé an duong tim khdi
revolve.

Click Exit Sketch € trén thanh cong cu Sketch.

Bay gio ban s& két hop dudong dan va mit cit dé tao ra tay cam.

1. Click Swept Boss/Base & trén thanh cong cu Features.

Hoan chinh mo hinh

. Luu tai liéu.

Trong PropertyManager:

e Chon Sketch3 (hinh ellipse) trong viing @ hoa cho Profile Q‘)r_ {. E-"' }

o+ Chon Sketch2 (dudng dan) trong viing d6 hoa cho Path <& (H_"' )
Mot hinh xem trude cua khéi sweep xuét hién trong viing ’d(‘?) hoa. R
Luu y cdc mau trong Profile va Path phu hop v6i nhitng doi tugng  #7

d6 trong ving d6 hoa. % o xi_/ J“:
.
o e

. Dudi Options, chon Follow Path trong Orientation/twist type.

Click OK @ dé tao khoi sweep.

Tay cam cua chan nén da tao xong.

Cuoi cuing, tao mot 16 nhé dé cam nén.

1.

Chon mit dinh cta chan nén, rdi click Extruded Cut trén thanh cong
cu Features.

Click Normal To & trén thanh cong cu Standard Views.

£
i
[

Click Circle ® trén thanh cong cu Sketch va chon gbc sketch. V& va lay AR
kich thudc mot duong tron nhu hinh minh hoa. M

Click Exit Sketch € trén thanh cong cu Sketch.

5. Trong PropertyManager, dudi Direction 1:
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e Chon Blind trong End Condition.

o Dit Depth b bang 25.

e Click Draft On/Off , va dit Draft Angle bang 15.

6. Click OK @

7. Dé xem gbc cét, click Hidden Lines Visible

=

cu View va quay mo hinh bang cdc phim miii tén.

trén thanh cong

Chiic mirng ban da hoan thanh bai hoc nay!
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Chi tiét tam méng

Trong bai ndy, ban s& tao ra chi tiét 1am bang tdm moéng. Bai nay trinh bay nhing van dé:

Tao mot tam co s&

Thém mot mép uon

Lam mo hinh d6i xtmg va tao cdc cho uén moi

Thém mdt mép gap va sua doi bién dang ctia nd

Lam do6i xirng mot feature

Thém mot cho uén va mot “tai”

Thém ranh cat qua mgt ché udn

Uo6n va khéng uén mod hinh

Tao mdt géc hep

Tao mdt ban v& cho chi tiét tim mong

Thém céc ghi chd dudng udn

Tao mét chi tiét tAm co sé

Khi thiét ké mot chi tiét bing tim mong, ban thuong thiét ké mo hinh trong trang thi dd duoc udn
gap. bic¢u d6 cho phép ban dat dugc muc dich thiét ké va c6 dugc céc kich thudc cudi cung ctia san

pham.

bé tao mot chi tiét tam mong, ban s€ v& mot bién dang md va dung 1énh base flange dé tao ra tam
mong co s¢ va cac cho udn.

1.

2.
3.

5.

M6 mot part moi.

Click Base-Flange/Tab

Chon mat toa d0 Front.

N

(thanh cong cu Sheet Metal).

Mot sketch mo ra trén mat Front.

V& va ly kich thuéc bién dang nay. i )
V& mot Centerlilge : ‘(thanh cong cu I =
Sketch) qua goc, roi dung Add =z| Ho Eo| A
Relations h (thanh cong cu Sketch) 8

dé gin mot twong quan ddi xing
Symmetric = gitta ba duong thang
dung d6. Sau nay, dieu d6 cho phép
ban lam do6i xtng qua mat toa do =] —

Right.

T
Tl

180

Click Exit Sketch € (thanh cong cu Sketch).
6. Trong PropertyManager, dudi Direction 1:

e Chon Blind trong End Condition.
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« Dit Depth 1 bing 75.
7. Dudi Sheet Metal Parameters:

o bit Thickness & bang 3.

e Dat Bend Radius A\ bang 1.

8. Click @

Bién dang duogc extrude va géc uon dugce dua vao.

Cay FeatureManager

Mot feature co s& s€ tao ra nhiing feature sau day trong cay FeatureManager:

. Sheet-Metall. Chira nhirng tham s6 udn mic dinh, gdm ban kinh ubn, d6 udn cho phép
va relief type. D€ sua doi, right-click Sheet-Metall va chon Edit Feature.

. W Base-Flangel. Dugc goi la solid feature dau tién cua chi tiét tim mong. Dé stra d6i cic
tham s Base-Flange, right-click Base-Flangel va chon Edit Feature.

o & Flat-Patternl. Lam p’héng chi tjét tém méng. Lénh nay dugc chidn theo mac dinh dé mo
hinh ¢ trong trang thai uon gap. B¢ duoi phang mo hinh, right-click Flat-Patternl va chon

Unsuppress.

Khi I¢nh Flat-Pattern bi chan, cic 1énh méi sé dugc tu dong chen vao trén 1énh Flat-Pattern
trong cdy FeatureManager. Khi I¢énh Flat-Pattern khong bi chén, cdc 1énh méi s€ ¢ dudi n6
trong cay FeatureManager va khong thé hién khi mo hinh trong trang théi bi uén gap.

Thém mot mép uon

Ban c6 thé thém cic mép udn vao mo hinh tdm mong vdi cac goc
uon ty dong. Pau tién, ban tao mot vet cat dé gioi han mép udn.
Sau d6 ban vé bién dang va lay kich thudc cho mép udn nay.

1. Click Extruded Cut
chon mat ddy.

2. V& mot duong tron c6 tim & gitta canh va 14y kich thudc

nhu hinh minh hoa.

3. Trong PropertyManager, click Link to thickness dudi
Direction 1, va click ‘f)

4. Click Wireframe &

[El (thanh cong cu Features), va

(thanh cong cu View).
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T
5. Click Miter Flange [

4. Chon canh dung bén trong nhu hinh minh hoa dé tao mot mat phéng sketch /
vuong gbéc voi canh nay, voi goc tai dinh gan noi dugc chon.

S

(thanh cong cu Sheet Metal).

5. Click Bottom

(7 (thanh c6ng cu Standard

Views).

=

—

6. Click Zoom to Area Q (thanh céng cu View)
va zoom goc sketch.

7. Bit dau tai gc nay, v& nhu hinh minh hoa:

a. Duong thang ndm ngang bang céng cu Line

Arc ) (thanh cong cu Sketch), ban kinh

~N (thanh cdéng cu Sketch toolbar), chiéu
dai khoang 20mm. ‘

b. Cung tron tiép tuyén bang cong cu Tangent

khoang 10mm.

Ky hiéu & cho biét c¢6 su tiép tuyén.

10. Click Smart

Dimension 4 (thanh cb6ng cu

Dimensions/Relations) va ldy kich thudc nhu hinh minh

hoa.

Vé cung tron mép uon

v “ﬁ-
=
H 2= ]

T

LY

vO1i canh dai

V& ding: cung tron tiép tuyén| V& ding: doan thang tiép xdc

vOl canh ngan va cung tron
ti€p tuyen véi doan thang nay

V& sai: cung tron tiép
tuyén voi canh ngan
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Bay gi¢ ban tao mép udn.
1. Click Zoom to Fit R (thanh cong cu View). e
2. Click Isometric ¥, (thanh cOng cy Standard Views).
3. Click Exit Sketch € (thanh cdng cu Sketch).
~
P,

4. Click Propagate &, Mép udn s& phit trién theo cic
canh ti€p tuyén va chi dung lai tai cho cat.

5. Trong Miter Parameters, dudi Flange position, click

Bend Outside .
6. Click @

7. Click Shaded With Edges ] (thanh cdng cu View).

Luu part nay 1a Cover.sldprt.

Lam doi xirng mo hinh tam moéng

Khi ban lam do6i xirng md hinh tdm mong, cac cho6 uon cling dugc lay doi xung.

1. Click Back = (thanh cong cu Standard Views).

2. Zoom gan géc phai ctia phia sau mé hinh.

3. Click Mirror = (thanh cong cu Features).

4. Chon mét trong nhirng bé mit phang hep phia sau
md hinh cho Mirror Face/Plane .

5. Click Bodies to Mirror, va chon phan than mo
hinh cho Solid/Surface Bodies to Mirror @

/|
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6. Click @

7. Click Isometric @ (Standard Views toolbar).

8. Trai rong Mirrorl trong ciy FeatureManager dé
xem cdc cho udn méi doi véi phan doi xang.

Tao mft mép gip

Hiy tao mot mép gap bang cich sira doi bién dang va céc tiy chon
offset.

1. Click Edge Flange &

2. Chon canh ngoai nhu hinh minh hoa.

(thanh cOng cu Sheet Metal).

3. Chon miii tén handle va kéo mép canh gdp ra ngoai nhu
hinh minh hoa.

4. Trong PropertyManager:
¢ Dudi Flange Length, dit Length i bang 30.
¢ Dud¢i Flange Position:

o Chon Material Outside .
o Chon Offset.

o bit Offset Distance o bang 15.
Ban cin phai dat cic tily chon mép gap trudc khi sira di bién dang
cua no.
e Dudi Flange Parameters, click Edit Flange Profile dé
hién thi hop thoai Profile Sketch.

5. Chon cédc diém mit ndm trén tim co s& (canh trong) va kéo ching
ve€ phia gitra nhu hinh minh hoa.

Viéc dat lai vi trf cho cac diém muit s& loai bo twong quan bang nhau
gitta chidu rong ctia tim co s& va chiéu rong ciia mép gap nay.

6. Click Smart Dimension 4 (thanh cdng cu
Dimensions/Relations) va lay kich thuéc mép gap nhu
hinh minh hoa.

7. Click Finish dé d6ng hop thoai Profile Sketch va hoan
tat viéc tao mép gap.
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Lam doi xirng mét Feature tam mong

Ban c6 thé 1am ddi ximg toan bd md hinh tim mong ciing nhu
tung feature riéng. Dung mat toa do Right dé lam do6i xung
mép gap nay.

Mit phang diing dé ddi xtng feature nay phai nam & giira cdc
canh cua tam co so.

1. Click Mirror = (thanh cong cu Features).

2. Mo rong ciy FeatureManager va trong bang thudc
tinh:

a. Dudi Mirror Face/Plane, chon Right cho
Mirror Face/Plane [::]

b. Dudi Features to Mirror, chon Edge-Flangel
cho Features to Mirror #

3. Click @

Thém mgot cai “tai”

1. Chon bé mit nhu hinh minh hoa rdi click Base-

Flange/Tab W (thanh cong cu Sheet Metal).
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2. Mot sketch mé trén bé mit nay. V& mot hinh chit nhat,
Mot canh cda hinh chir nhit nay ti€p xdc vdi canh trén
cua mép gap.

3. LAy kich thudc cho hinh chir nhat 13 rong 20 va dai 40.

4. Gén tuong quan tiép xidc gifta trung diém canh dai
hinh chit nhat véi mat Front:

a. Right-click mot trong cdc doan nim ngang cua hinh chit nhat va click Select
Midpoint.
b. Click Add Relation (thanh cong cu Dimensions/Relations).

c. Mo rong ciy FeatureManager (bay ra), roi
click Front.

d. Trong PropertyManager, dudi Add Relations,
click Coincident .

5. Click Exit Sketch € (thanh cong cu Sketch).
Cai “tai” da du:c_yg dU:Q vao md hinh. Phin mém
SolidWorks lién két chiu day cua cdi “tai” nay voi
chiéu day cua tam co so.

Uon tai

Bay gio, ban s€ uon cai tai nay.

1. Chon mat trén cua tai, rdi click Sketched Bend = (thanh cong cu
Sheet Metal).

2. V& mot doan thang ndm ngang véi chiéu dai tuy y rdi 14y kich thude
nhu hinh minh hoa.

Puong ubn nay khong can phai c¢6 chiéu dai chinh x4c.
3. Click Exit Sketch @ (thanh cong cu Sketch).
4. Trong PropertyManager dudi Bend Parameters:
a. Chon bé mat duéi duong udn méi v& cho Fixed face %

b. Click Bend Outside .
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c. Dbat Bend Angle 1a 90.
d. Chon Use default radius.

5. Click @

6. Luu part nay.
Cat qua cho uon

bé cat qua mdt cho udn, ban bat dau bang viéc “chua uon”
cho ma ban dinh cat qua.

1. Click Unfold 24 (thanh cong cu Sheet Metal).

2. Trong vung dd hoa, chon bé mat cho Fixed face % va
chd uén cho Bends to unfold é nhu hinh minh hoa.
Ban c6 thé chi can chon chd ubn khi hop Bends to
unfold duoc kich hoat.

3. Click @ dé khong udn chd duoc chon nita.

Face

Tiép theo, ban tao mot ranh cit qua chd udn.

1. Click Extruded Cut = (Features toolbar).

2. Chon bé mat nhu hinh dudi va click Normal To &
(thanh cong cu Standard Views).

3. Vé va l:éy kich thudc hinh chit nhat va gan tuong
quan thang hang Collinear giita canh dudi hinh chir .
nhat v&i canh cuia tam nhu hinh minh hoa bén. /
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4. Click Exit Sketch € (thanh cong cu Sketch).

5. Trong bang PropertyManager, dudi Direction 1,
chon Through All trong End Condition, roi

click @ dé cat thung mot ranh qua chd uén.

6. Click Isometric @ (thanh cong cu Standard
Views).

Bay gio, udn chod nay tré lai.

1. Click Fold Y (thanh cong cu Sheet Metal).

2. Trong bang PropertyManager, click Collect All
Bends dua tat ca cidc cho uon da bi dudi phang

vao Bends to Fold @

3. Click @ dé dwa mé hinh tré lai trang théi ubn.

Tao mgt géc nhon

Bay gio hdy tao mot goc nhon trén tdm co s6. Géc nhon
duoc phat trién sao cho gitra cic mép gap chi c6 mot khe
ho nho.
Pé tao géc nhon, dau tién hiy tao mot mép gap trén tim
CO SO.

1. Click Edge Flange & (thanh cb6ng cu Sheet

Metal).
2. Chon canh trén cua ddy nhu hinh minh hoa.

3. Trong PropertyManager:

a. Dudi Angle, dit Flange Angle 16 1a7s.
b. Dudi Flange Length:
¢ DPit End Condition 1a Blind.
e Néu hinh xem truéc hudn xuéng,
click Reverse Direction Iﬁ
e Dait Length & bang 85.

c. Duédi Flange Position, chon Material

Outside IE
3. Click @

183



Tiép theo, thém mot géc nhon bang cch phat trién bé mit lién ké véi

gbc nay.

1.

3. Select Butt *¥ cho Corner Type.

Click Closed Corner = (Sheet Metal toolbar).

2. Chon canh cuia mép gap nhu hinh minh hoa cho Faces to

Extend N .

4. Click O

Dubi phang va gip lai mé hinh

Ban c6 thé dudi phang tat ca ciac cho udn gap cua

cing mot ldc.

1.

Click Flatten
Metal).

Chi tiét tim mong dd dugc dudi phang nhu
hinh minh hoa.

Dé gap mo hinh lai, click Flatten

3. Luu part nay.

Tao ban vé tam mong

(thanh cong cu Sheet

lan ntra.

Bay gio hdy tao mot ban v& cho chi tiét tim mong nay. Hay bat dau vo1 mot hinh chiéu truc do cia
md hinh da uén gap va dwa vao mot hinh khai trién ctia mo hinh chua ubn gép.

1.
2.
3.

Click Options

=

(thanh cong cu Standard).

Click Drawings, Display Style.

Du¢i Tangent edges in new views, chon Visible va click OK.

Click Make Drawing (thanh cong cu Standard), rdi click OK dé mo mot trang ban vé.
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5. Trong PropertyManager:

a. Dudi Orientation, chon View
orientation va trong Standard

views, click *Isometric (® .

b. Dudi Scale, chon Use custom
scale va go 1:3.

6. Click vao géc phai trén cua trang dé dat
hinh chiéu.

7. Clle @, L :"M_'Eu-:_:;. = L0 Rk Y BT

Tiép theo, dua vao hinh chiéu mo hinh chua uén. Mot hinh chiéu dudi phéng da dugc ty dong dua
vao danh sach View Orientation khi ban tao mot chi tiét tam mong.

1. Click Model View (thanh cdng
cu Drawing).

2. Trong PropertyManager:
Click @,
b. Dudi Orientation, trong More

views R chon Flat pattern.

c. Dudi Scale, chon Use custom
scale va go 1:3.

d. Click dé dat hinh chiéu vao
trong trang.

L0 wFabk T B ARy

3

Hudng cua tam mong trong hinh chi€u c6 thé khac, tuy thugc vao ciac hé so khi ban extrude

tdm co s¢. Dé quay lai hinh, chon drawing, click Rotate %] (thanh cong cu View), va thuc
hién cac lya chon trong hdp thoai d6.

Click @

4. Luu ban v€ nay la Cover.slddrw.

Click Yes dé luu ca ban v& va mo hinh cip nhat néu c¢6 théng diép luu y ban ring mé hinh
tham chi€u trong ban v€ da c6 nhirng thay doi.
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Stra lai cac cha gidi géc uon

Trudc tién, hdy giam cd ky tu.
Ban c6 thé dit ¢& chit cling nhu cdc tuy chon
khéc trong ban vé mau.

1.

. Trong hop thoai Choose Font, chon Frreny =— =

Chon bﬁng cégh “Vqé” mot hinh bao
quanh hinh chiéu phang.

Trong PropertyManager:

e Dudi Text Format, huy Use
document font.

e Click Font.

Rar o = O RFARY B AR

A o ey

Points, 9 cho Height, va click OK. il e e I | Sm——

Click vao trang dé huy chon.

af ALMT B

ShH mAar ¢
=.m

‘ n* TOOT t! | a* TOMC R

[ =] k1 r FOLE T

Bay gio hay stra doi cac ghi chid cho 1o rang hon bang cach an, di chuyén va thém cdc mii tén cho
cac ghi cha.

Trong vi du ny, cic ghi chi dugc dit trén dudng udn.
1.

3. Nhic lai buée 1 va 2 cho nhiing ghi chi dudi ciing,

Do li DOWH 5 04 k7
Nhin Ctrl va chon DOWN 59.04° R7 va UP 90.00 T 000 RINAIP 90000 R 1
A

R1 tir vi tri trén cing nhu hinh minh hoa. / |

Right-click va chon Hide. \ | v
\UP 90.00° R1 | UP 9000° R1

nhu hinh minh hoa. DOWH 5904 K7 DSWHN 59.04° R 7

Nhéan Ctrl, chon DOWN 59.04° R7 va UP 90.00 R1 ¢ Po0.00" BT powy o040 R7

trén, kéo 1én va click dé dat ching vao vi tri méi. l:l_ /:
Chon UP 90.00 R1, va trong PropertyManager, dudi
d

Leader, click Leader

va mui tén.

Ban c6 thé thay doi géc cia ghi chd, kiéu duong dan UP 0.00° R
\ /D WN 59.04° R7
o -

Nhéc lai budc 4 va 5 cho DOWN 59.04° R7 va UP
90.00 R1 ¢ duéi, nhu hinh minh hoa.

186



7. Click dé dat ghi chi. Déng
PropertyManager.

8. Nhan Ctrl va chon nam ban sao ghi
chid thang dung UP 90° R1 va
DOWN 90° R1 doc theo cac duong
tam.

9. Trong PropertyManaiger, dudi Text
Format, dat Angle " bang 0.

10. Click d¢ dit duong dan cho ghi chi
va sau d6 chon timg duong dan dé
dat vi tri, sao cho ban v& giong hinh
minh hoa bén.

11. Luu ban vé 1a Cover.slddrw.

1
o=y ooot e S

F Tooot e

0Dy 37047 B F

af TOOO" B 1

-

L

af 7000 1

d

‘=4 FO0O0" =1

D' 37047 B F

Chiic mirng ban da hoan thanh bai hgoc nay!
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SolidWorks Animator

Trong bai nay, ban s& dp dung céc budc sau ddy dé lam hoat canh chuyén dong mot cum bom dau:
o Thay dbi cong nhin
e Chuyén dong cdc chi tiét may
o Thay dbi do trong sudt
e Thay d6i mau sic
o Théo rdi td hop c6 sy thay doi hién thi

o Lép lai td hop voi su thay déi céng nhin

Khai niém vé hoat canh trong SolidWorks

Hoat canh SolidWorks st dung giao dién frame-based (khung-co s6). V6i khung khoa hoat canh,
ing dung nay s€ tinh todn duong dan chuyén dong giita cdc vi tri A va B dé t6 hop chuyén dong
hoac thay ddi céc thudc tinh hién thi.

Key Frames va Key Points

Trong mot khung khéa (key frame), mdi thanh phén hodc thudc tinh hién thi dugc md ta bdi mot
diém khoéa (key point). Hau hét chuyén dong trong mdt khung khéa dugc mo ta bdi mdt diém khoda
bat dau va mot diém khoa két thuc.

ﬂ‘*—-—uKey points
:4(— Key frame ——3»

Khung khéa (Key frame): La ving nam giita cdc diém khéa, c6 thé c6 do dai thoi gian bat ky.

Piém khoéa (Key point): thuc thé ing véi céc thanh phan cia to hop, cic thudc tinh hién thi v.v...
S dung giao dién Key Frame
Nguoi dung thyc hién:

1. Trong viing do hoa, kéo cdc thanh phan cua t6 hop dén vi tri bat dau.

2. Doc theo duong thoi gian timeline, kéo |00:00:00  [00:00:02  [D0:00:04  [00:00:06
thanh thoi gian timebar dén vi tri dung.

=

3. Trong vung dd hoa, kéo cac thanh phan
ctia to hop dén cdc vi tri cudi cling.

Két qua: Ung dung SolidWorks Animator s¢ tinh
toan so canh can thiét cho hoat canh tir diém dau
dén diém cudi.

Puong thoi gian (Timeline)

Viing hién thi thoi gian va kiéu hoat canh.

Thanh thoi gian (Timebar) ¥ )

bBuong thang dimg do ban dit doc theo dudng thdi gian, dé chi thi thoi : Timebar ———»
di€ém trong hoat canh ma ban dang xem hoac bién tép.
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LR 4

Cac thanh thay asi (Changebars) Xanh 14 cdy: chuyén dong chu dong

Khi ban tao mot su thay ddi, cdc dlém khéa nam trén dudng
thoi gian nay. Cdc thanh thay d6i nam ngang hién thi trong &

cdc mau khdc nhau dé phan biét kiéu chuyen dong hodc Vang: Chuyén dong theo
thudc tinh hién thi cho mdi thanh phan trong hoat canh. Vi

du: v . n ﬂ’ . .

Cam: Chuyén dong théo roi

Cay thiét ké Animator FeatureManager

Cay thiét ké Animator FeatureManager cho phép ban chon va phat sang cac thanh phan trong viing
dd hoa hoic thay ddi cic thudc tinh hién thi cta chiing.

Thanh cong cu SolidWorks Animator thudc vé ciy SolidWorks Animator FeatureManager cho
phép ban trinh dién hoat canh, luvu né nhu mot tap tin .avi, truy cdp Animation Wizard, v.v...

Tao hoat canh trong SolidWorks

Trudc khi dir dung SolidWorks Animator, ban phai kich hoat né tir danh
muc cic ung dung add-in kha dung.

1. Click Tools, Add-Ins.
2. Trong hop thoai nay, chon SolidWorks Animator r6i click OK.
Sau d6, mé tai li¢u assembly oil_pump.sldasm.

1. M6 <Thu muc SW> \samples\tutorial\oilpump\oil_pump.sldasm.

2. Luu assembly nay la My_oil_pump.slasm.

Hoat canh xoay céng nhin

Véi cong cu View Orientation Bb, ban c6 thé chon Lock va Suppess dé thay dbi géng nhin mo6
hinh. Diéu d6 cho phép ban zoom, pan, hodc quay ma khong bao ham nhing thay d6i huéng nhin
nay nhu la mot phan hoat canh.

Pau tién, huy Lock dé bao ham ca

nhimg thay doi ddi v6i huéng nhin Animator FeatureManager Animator Timeline
mé hinh nhu la mot phan ciia hoat design tree toolbar
canh. | %
1. Dudi ddy ving d hoa, chon v & PP 00:00:00
nhan Animationl. = @ oi_pump

& YWiew Crrientation
% (f) Housing <1 =
®, (-) Cover<iz
@, {-) Outer Rotor<1>
2. Trong cay Animator @ (-} Inner Rotar<1:> —Timebar

FeatureManager, right-click
View Orientation 3 va huy
kiém Lock dé thay d6i biéu
tugng nay thanh %

Ctra s6 dugc chia ra va giao
dién SolidWorks Animator
xuat hién.

3. Click Zoom In/Out A (thanh cong cu View).
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Trong vung d6 hoa, kéo con tro :{s xuong dé zoom nhd va tao ra vi tri xuat phat.

5. Trong dudng thoi gian, click thoi diém 00:00:05 dé dit thanh thoi gian tai 5 gidy.

0.

S PP |ooprong |
= " il Pump 4 4— 05
R, Yiew Orientatian [ ]

Trong vung d6 hoa, kéo con trd :k 1én dé zoom to md hinh tr¢ lai cd ban dau.

Click Zoom In/Out g (thanh cong cu View) dé tat cong cu nay di.

Trong cay Animator FeatureManager, right-click View Orientation % va chon Lock dé
thay doi bi€u tugng nay thanh )

Nhu vdy s& ngan khong gop thém nhiing thay dbi cong nhin mé hinh sau d6 vao hoat canh.

Click Play from start [ (thanh cong cu SolidWorks Animator).

10. Trong duong thoi gian, kéo thanh thoi gian vé 00:00:00 dé 1am xuat hién lai canh dau tién.

= ”
11. Click Save (thanh cong cu Standard) dé€ Iuu hoat canh nay véi assembly.

Hoat cianh chuyén déng co ban

Két hop su thay ddi cong nhin véi chuyén dong quay cia banh ring Gear<l1>, kéo dai canh banh
rang quay vuot qui canh mo hinh phéng to.

1.

3. Click Front 7 (thanh cong cu Standard Views).

. Trong dudng thoi gian, click danh dau ¢ 00:00:06 |I]I]:I]I|]:I]I] |

Trong cdy Animator FeatureManager, right-click View Orientation B va chon Suppress
dé thay doi biéu twong nay thanh % (mau xdm).

BNizéu’néy cho phép ban thay ddi céng nhin dé 00:00:00 3 |I]I]:I]I]:I]5
dé sap dat cdc thanh phan ma khong dua I S — I?'\ |
nhiing thay doi cong nhin d6 vao hoat canh. | F‘-E -5

Trong duong thoi gian, click mark 00:00:03 i

dé dat thanh thoi gian.

Trong vung d6 hoa, chon banh ring va quay 90°(dén vi tri 3 gio trén
dong ho).

dé dat thanh thoi gian.

Khi ban thérp thanh thoi gian, cdc thanh
changebars xuat hién doc theo thanh thoi gian cho
géc quay 90°ban vira xdc dinh.

Trong vung do hoa, chon banh rang tai 3 gio dong
ho quay tiép 90° (dén vi tri 6 gio).
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SolidWorks Animator tinh todn chuyén dong theo ||]|];|]|];|]|] 00:00:10
khoang cdch ngan nhat giita cdc diém. Voi chuyén ¢ R S D
dong quay, ban can chia 360° thanh bon phan dé mo S P
phong mot vong quay. Trong vi dy trén, hoat canh ‘ ' 6
dwoc tao bang cdch quay bdnh rang 360°. H 3 —9
7. Trong duong thoi gian, click 00:00:09 dé dat thanh ¢ i i «——10
thoi gian. | B
8. Trong thng’d(‘”) hoa, chon banh rang ¢ vi tri 6 gid va Eﬁl::
quay 90° (dén vi tri 9 gio). R
9. Trong duong thoi gian, click 00:00:12 dé dat thanh oo:00:00 r]u; 0:in
th(‘),i gian' * 1 1 1 1 1 1 1 1 1 1 1
10. Trong vung d6 hoa, chon banh ring & vi tri 9 gid 1'._-. 12
quay 90° (dén vi tri 12 gio). ¢ 9
11. Trong cdy Animator FeatureManager, right-click : 3 i i
View Orientation % va huy kiém Suppress dé 4 4 .
A 1R N & L ] W W i
chuyén biéu tugng thanh &2. é & 0 )
12. Click Play from start = (thanh cdng cu ¥ VoW
SolidWorks Animator). ¥ ¥ ¥ ¥ L]
Khi ban trinh didn hoat canh, thanh thdi gian di v vy

chuyén doc theo duong thoi gian, trén cdc thanh
changebar.

Cac thanh thay déi doc theo dwong théi gian
00:00:00 |uf:uu:1 0 — Chuyén dong t6 hop

== Thay d6i cong nhin

—— Chuyén dong cta thanh phan bi dong do thanh phan chi dong
tac dong (Gear<1>)

Note: Duong thoi gian khong phai 13 mau vang do cdc thanh phan
bi chan.

Chuyén dong cua thanh phan bi dong

=== Chuyén dong cua thanh phan chii dong (Gear<1>)

Thanh thoi gian

i

Ban ciing cd thé tao hoat canh ciia cdc thanh phan va giGi han chuyén dong bang viéc da vao mot
khong ché khoang cdch Distance hodc goc Angle.

Cac khong che giéi han hoat cinh
Ban c6 thé han ché chuyén dong trén co s& thiét 1ap khoang cach cho Distance hodc goéc do cho

Angle trong Standard Mates. Pé han ché chuyén dong, ban dit thoi gian trong duong thoi
gian va gan cac khong ché (géc do hoac khoang canh) trong ngir canh cua hoat canh.
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An céc thanh phan

Biy gid hiy két hop chuyén dong véi viéc 4n Housing<1> va Cover<1>.
1. Kéo thanh thoi gian vé 00:00:00.

2. Trong cdy Animator FeatureManager, right-click nhitng d6i twgng sau va chon Thanh phén
Display, Shaded with Edges 3.

e Housing<1>
o Cover<l1>.
3. Trong dudng thoi gian click 00:00:05 dé dat thanh thoi gian.

Keét hop cac hoat cinh
Dit thanh thay ddi tai 00:00:05 bit dau 4n cdc thanh phan tai cudi canh zoom xa trong khi banh
rang dang quay.

4. Trong cAy Animator FeatureManager, nhan Ctrl va chon céc diém khéa cho Housing<l>
va Cover<1>.

a. Right-click va chon Copy.
b. Right-click thanh thoi gian tai 00:00:05 va chon Paste.

= [> =-Hag 2P |00:00:00 . |
= Q@Cﬂ Pump ‘
B, View Crisntation #
+ Ty (F) Housing <1 = 4 ———
2 T () Cover<i > ¢ ——

5. Click 00:00:12 dé dat thanh thoi gian, right-click va chon Paste.
6. Nhan Ctrl va chon hai diém khéa tai 00:00:05 d¢ xdc dinh diém bét du hoat canh an.
7. Trong ciy Animator FeatureManager, right-click cdc ddi tugng sau va chon Hide .
 Housing<1>
o Cover<l>

Cdc thanh thay ddi xuit hién doc dudng thoi gian, va cdc biéu tuong Housing<l> va
Cover<1> trong Animator FeatureManager thay doi di¢én mao.

e =2 lHg 28 00:00:00

# = @ my_oil_pump_display01
& Wiew Orientation
- Ty (F) Housing <1 -
kY % {-) Cover=1m€—

8. Click Play from start [=*(thanh c6ng cu SolidWorks Animator).
Thay doi dién mao cac thanh phan
Ngoai viéc 1am an di cdc thanh phan, ban con ¢ thé 1am cho chiing tré nén trong subt, d6i mau, hoa

van hodc kiéu hién thi.

1. Trong duong thoi gian, nhan Ctrl va chon céc diém khéa cho Housing<1> va Cover<1> tai
00:00:12:
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Right-click va chon Copy 00:00:00 00:00:10
. . [ T T T I T T T | I
b. Click thoi diém 00:00:16 dé dat thanh thoi ¢
gian H 18
I ' o
c. Right-click va chon Paste ¢ \
g : ? g

Nhan Ctrl va chon cdc diém khéa tai 00:00:16 cho Housing<1> va Cover<1>.

3. Trong cAy Animator FeatureManager, chon Thanh phén Display, Shaded with Edges cho

ting thanh phan.
Trong dudng thoi gian, véi cdc diém khéa di dugc chon tai 00:00:16:

a. Right-click va chon Copy 00:00:0 no:00:10 o

. , T S S T (R T B | T T T I T T O |
b. Click diém 00:00:20 dé dat i}
thanh thoi gian i
. . N M

c. Right-click va chon Paste : ; ;

. Nhan Ctrl va chon cdc diém khéa tai 4 2
00:00:20. ¢ 4] ] o Show
Trong Anin}ator FeatureManager, right- M v ("’1 ("}
click cac doi tugng sau va chon Show :_:_:_R'}'_.

%, S S
v W W W

e Housing<1>

e Cover<l>

= 2
Click Save (thanh cong cu Standard) dé luu hoat canh nay va tai li¢u assembly.

Pé xem trude mét hoat canh thoi diém bat ky, click duong thoi gian hodc kéo thanh thoi
gian. Vung do hoa hién thi mé hinh tai thoi diéem do cua hoat canh.

Thay do6i dién mao cac thanh phan

Bay gio hdy thay ddi d6 trong subt mot thanh phan va dién mao nhitng thanh phan khic.

1.
2.

Trong cdy Animator FeatureManager, right-click <Housing>1, va chon Appearance, Color.

Trong PropertyManager, click Optical Properties, dat Transparency = ;
bng .40, rdi click ¥,

. Trong cay Animator FeatureManager, right-click <Cover>1, va chon Appearance, Color.

©

Trong PropertyManager, du6i Favorite, chon mau do M rdi click

Click Save ™8] (thanh cdng cu Standard).

6. Click Play from start [= (thanh cong cu SolidWorks Animator).
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Cac cong cu va tiy chon Animation

Trong cac myc sau, ban s€ hoc céch:
e Thay ddi tén cdc hoat canh c6 sn va tao céc hoat canh méi
e Cac thudc tinh va tuy chon View key
¢ Luu mot hoat canh

e Tim hiéu cdc chirc nang cua trinh thuat hoat canh (Animation Wizard)
Cac nhan va cac hoat canh noi tiep

T mot nhan don Animation ban c6 thé tao:
e hoat canh don
« nhiéu hoat canh ndi tiép véi céc phan tir 10ng ghép

o nhiéu hoat canh ndi tiép véi cdc phan tir khong 16ng ghép
Thay doi tén va tao thém nhan hoat cinh

Ban c6 thé thay ddi tén nhan mac dinh Animation 1.
1. Tai dudi viing d6 hoa, right-click Animation1 va chon Rename.
2. G6 Oil Pump va nhan Enter.
Ban c6 thé tao thém nhiéu nhan hoat canh moi va ddi tén ching.
1. Right Click Oil Pump va chon New.
Nhan Animation 1 hién thi.

2. Right-click Animation 1, chon Rename, gé Wizard, va nhan Enter.

Cac thudc tinh va tuy chon View key

Cic diém khoa doc theo dudng thoi gian gitp ban nhan biét trang thdi cia mot thanh phan bang cic
thudc tinh khoa.

Cac thuoc tinh khéa
bit con tro trén mdt diém khéa dé hién thi cdc thudc tinh khéa.

1. Click nhan Oil Pump.
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2. Di chuyén con tro trén diém khéa cho Cover<1> tai 00:00:05.

Thanh phan nay phdt sing trong viing dd hoa va thudc tinh khéa xuét hién.

00:00:05
Cover<1> 00:00: l]5
& o El=] &=0% O
FOR Thanh phan: Chuyén dong va thdo

ro1

El=] Appearance: khong dp dung mau

Bp=0%% Change Transparency: khong

m kiéu hién thi: Shaded With Edges

So sanh céc thudc tinh khéa nay voi diém khéa tai 00:00:12. Chi c6 nhirng thudc tinh khéa thay doi
12 hién thi.

00:00:12

Cover-<1> 00:00:12
El=] Fp=75%

Thanh phan: khong chuyén
dong hodc thio roi

Ed=[ Appearance: khong dp dung
mau, hién thi mot phan

Gp=T5% Change _Transparency: 75%
trong sudt

Kiéu hién thi: Khong thay d6i

Cac tuy chon
Hop thoai Animator Optioqs nhén dién céc thanh thay ddi va cdc diém khoa doc theo duong thoi
gian, va cho phép ban thay d6i cdc mau mac dinh.

1. Click Animator, Options.
2. Trong hop thoai nay:
Dé nhan biét cc thuc thé, di chuyén con tré trén thanh thay doi.
Dé thay ddi mau:
e Chon mot thanh thay ddi.

 Trong bang Color, chon mdt mau réi click OK.
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Cac tuy chon hoat canh

3. Click OK dé d6ng hop thoai Animator Options.

Biéu twong va thanh thay doi

Chirc niang thanh
thay doi

@
->

Khoang thot gian
toan bo hoat canh

&

Dinh huéng cong
nhin

&

Dinh hudng cong
nhin bi chan

Gia lap vat 1y

®
-

Chuyén dong chu
dong

Chuyén dong bi
dong

Théo roi

Bl G| ®

Dién mao

&
-

Kich thudc lip
rap

®
-

Mot thanh phan
hogc khoéa khong
ché

®
<

Mot khoéa bi chan

Vi tri khong giai
dugc (vo nghi¢m)

) ¢

Vi tri khong thé
t&i duoc

3

Hidden children

Luu mot hoat canh

Ban c6 thé luu toan bd hodc mot phén hoat canh thanh mdt tap tin .avi.
1. Chon nhan Qil Pump.

2. Trén thanh cong cu SolidWorks Animator, click Save

3. Trong hop thoai Save Animation to File:

a.

Type partial.avi cho File name.
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b. Dén mot thu muc.
c. Du6i Frame Information:
e C(Click Time range.

o G6 5 trong hop tht nhat va 20 trong hop thir hai.

4. Click Save
5. Trong hop thoai Video Compression, click OK.

Luu mot hoat canh can mot khoépg gh(‘yi gian, vi hoat canh s€ chay trong khi né guqc hg:u
Vé}o mot tai licu. Hoat canh nay bat dau sau khi zoom trong canh (00:00:05) va dién ra dén
hét (00:00:20).

Hoat canh thao roi

Dung Animation Wizard, ban c6 thé két hop véi cac chtic nang thdo roi va lép lai da duoc tao
trong SolidWorks véi cac hoat canh duogc tao trong SolidWorks Animator. Canh thdo roi da dugc
tao trudc trong tai licu mau.

Trong phan niy, ban s& gdp phan hoat canh thay dbi hién thi v&i canh thdo roi.
1. Chon nhan Wizard.

2. Trong cayAnimator FeatureManager, right-click Housing<1>, va chon Component
Display, Wireframe 51}

3. Trong dudng thoi gian:
a. Click thoi diém 00:00:05 dé dat thanh thoi gian.
b. Kéo khéa Housing<1> dén thoi diém 00:00:05.

4. Trong cdy Animator FeatureManager, right-click Housing<1>, va chon Component
Display, Shaded with Edges 3.

Sy hién thi Housing<1> chuyén thanh Shaded with Edges tir 00:00:00 dén 00:00:05.
5. Trong duong thoi gian, kéo thanh thoi gian trd lai 00:00:00.

. Trén thanh cdng cu SolidWorks Animator, click Animation Wizard @

6
7. Trong hop thoai Select an Animation Type, chon Explode va click Next.
8. Trong hop thoai Animation Control Options:

a. Dat Duration (seconds) b?mg 5.
b. bat Start Time (seconds) bé“mg 0.
c. Click Finish.
Puong thoi gian hién thi véi cic thanh thay doi thich hop:
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P> 2 Hi@ PP

A = @ my_oil_pump_display01
& Wieww Crientation

% (Fy Housing <1 =
% (-3 Cover<1=
@, (-) Outer Rotor <13
% (-3 Inner Rotor <1
@ (-) Shaft<1:
@ () Pin<1=
®, () cear<ix
@ () Pin<z»
@ (-) Retaining Ring=1 >

|I]I]:II]I]:II]I]I

e e B B B B 8 B

b e
-

Néu cdc diém khéa qud gan nhau, khé tl}éy cic thanh thay dbi, click Zoom In & trén thanh
cong cu SolidWorks Animator mot vai lan dé phong to duong thoi gian va tang khoang cach
gitra cac diém khoa.

9. Click Play from start [l=.

Hoat canh lip lai

BAy gid hiy nbi thém canh lap lai t6 hop va c6 ca sy thay d6i huéng nhin véi canh thdo roi.
1. Trong duong thoi gian, kéo diém khéa cho View Orientation 3 dén 00:00:05.

2. Trong cay SolidWorks Animator FeatureManager, right-click View Orientation Bv va huy
Lock dé¢ thay doi biéu tugng thanh .

3. Trong duong thoi gian:
a. Right-click diém khéa cho View Orientation tai 00:00:05 va chon Copy.
b. Click thoi diém 00:00:10 dé dit thanh thoi gian.
c. Right-click va chon Paste.

j00:00:00 - [po:opios 0
¢

¢ 4 M—
¢ e ¢

4. Click Trimetric @ (thanh cong cu Standard Views).
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T6 hop thay d6i dén mot cong nhin trimetric.

o e oo e
+

+ ¢

e 4

5. Trén thanh cong cu SolidWorks Animator, click Animation Wizard @
. Trong hop thoai nay, chon Collapse va click Next.
7. Trong hop thoai Animation Control Options:
a. Dait Duration (seconds) bé“mg 5.
b. Dat Start Time (seconds) bfmg 5.
c. Click Finish.
Puong thoi gian xuét hién v6i nhitng thanh thay d6i thich hop.
B - [lHE PP joo:on:00 [oo:ooios 6
= "B oil_pump
Ry Views Orientation
+ Ty (F) Housing <1 >
¥ Q;{-] Cower<l>
+ Q.{-] Cuter Rotor<1 >
& & {-) Ireesr Rakar <1 =

¢
‘
+
;
1 B () Shaft<is [ ]
M
¢
M
¢

o Ty )FinzIs
+ %(']Gﬁﬂf'\:]?

+ %{-] Pin<2=>

& & {-} Retaining Ring =1

4
1] LA
+

8. Click Play from start [l trén thanh cong cu SolidWorks Animator d& xem hoat canh nay.

9. Click Save ™8] (thanh cong cu Standard).

Chiic mirng ban da hoan thanh bai hoc nay!
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Cac 1énh bé mat

Cic bé mat 12 nhirng kiéu hinh dang c6 chidu day bang khong. Dé tao ra cic ra cdc bé mat, ban c6
thé dung nhiéu phuong phép twong ty nhu dé tao ra cidc mé hinh khéi dic, nhu extrude, revolve va
sweep. Viéc tao cdc bé mit con ding nhing chirc ning hodc 1énh khac nhu trim (tia), untrim (khong
tia) extend (phat trién) va knit (lién két) Viéc sur dung céc bé mat ¢ nhiing loi thé so v&i mod hinh
khéi. Ching linh hoat hon mé hinh khéi do ban khong phai xdc dinh cdc duong bién gitra cdc bé
mat, trude khi toi nhitng budc thiét ké cu01 cung. Sy linh hoat nay gitip cho ngudi thiét ké 1am viéc
dugc véi nhitng dudng cong kéo dai, uyén chuyén, nhu cdi chian bun 6 t6 hodc vo dién thoai.

Trong bai nay, ban s& bt dau véi mot sketch s?in co,
goém nhiing dudng thang, cung tron, phic tuyén va
cic diém. Sau d6, dé tao ra mot cdi vdi phun, ban
dung céc Iénh tao hinh bé mat sau 7.

e Joft e planar e trim
e sweep e revolve e extend
e knit e move/copy e untrim
e fill e thicken
Sketch ¢6 san Voi phun hoan tat
Loft bé mit dé _

Pau tién, héy tao dé cho voi phun bang mot bé mit loft gitra hai cung tron.
Lénh loft bé mit gom nhing tury chon gidng nhu loft mo hinh khéi. Ban ¢6
thé x4c dinh cic kiéu tiép tuyén Start/End Tangency, ding dudng din
huong Guide Curves, v.v...

Mé thu muc cai dat SW\samples\tutorial\surfaces\nozzle.sldprt.

Dé d r6i, nhiéu hinh minh hoa trong bai chi biéu thi nhitng bién dang lién
quan dén tung phan bai hoc.

1. Click Lofted Surface o trén thanh cong cu Surfaces.

2. Chon Sketch2 va Sketch3 cho Profiles ol trong bang thudc tinh.
3. Dudi Start/End Constraints:

e Chon Normal to Profile trong Start constraint va End
constraint.

"® Vi nhing thuét nglr nay duoc dung thuong xuyén trong ing dyng ma nguoi dung phai thudc long va do chua tim
duogc nhirng tir tiéng Viét thuc sy trong dwong, nén t6i tam ding tiéng Anh nhu trong nguyén ban phan mém SW.
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4.

 Dit Start Tangent Length va End Tangent Length bing 0.50.

Click OK @

Bé miit Sweept thir nhat

Vi cong cu Swept Surface, hiy tao tay cim voi phun. Dé xdc dinh céc chd 16m trén tay cam, can
c6 mot duong cong dan (guide curve) trong bé mat sweep nay.

1.

2.

Click Swept Surface G trén thanh cong cy Surfaces.

Chon Sketch6 cho Profile < trong bang thudc tinh.

3. Chon Sketch4 cho Path Qf

5.

6.

Dudi Guide Curves:

¢ Chon Sketch 5 cho Guide Curves "-/f

¢ Chon Merge smooth faces.

Dudi Options, hily kiém Merge tangent faces.

Click OK @

Bé miit Sweept thit hai

Hay tao bé mat sweep khac cho voi phun.

1.

2.

Click Swept Surface G trén thanh cong cy Surfaces.

Chon Sketch 9 cho Profile < trong bang thudc tinh.

3. Chon Sketch 7 cho Path QI:

Dudi Guide Curves:

¢ Chon Sketch 8 cho Guide Curves "-/f

¢ Chon Merge smooth faces.

. Click OK @
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Tach miéng Voi phun

Cong cu Split Line s€ tich mot bé mit thanh nhiéu bé mit. Piéu d6 cho phép ban ndi bé mat dé véi
tay cAm va miéng voi phun bang cdc bé mit loft. Pau tién, hay tdch miéng voi phun.

1. Click Split Line [z trén thanh cong cu Curves.

2. Trong PropertyManager, dudi Type of Split, chon Projection.

3. Dudi Selections:
e Chon Sketch 10 cho Sketch to Project w

e Chon b& mit miéng voi phun cho Faces to Split

4. Click 0K @,
Tach bé mat de

Tiép dén hay tach bé mat dé.

1. Click Split Line [z trén thanh cong cu Curves.

2. Trong PropertyManager, dudi Type of Split, chon Projection.

3. Dudi Selections:
e Chon Sketch 11 cho Sketch to Project |_¢’

¢ Click trong Faces to Split r*\J, va chon bé mat dé.

4. Click OK @

Loft bé miit

Hay noi ba bé mdt nay bang cdc bé mat loft. Pau ti€n, ndéi miéng voi phun

voi tay cam.

1. Click Lofted Surface o trén thanh cong cu Surfaces.

\

10—

M—yp

2. Chon cic phan canh trén ciing cia miéng voi phun (dwoc tao bdi 1énh split), va tay cam cho

Profiles 01° trong bang thudc tinh.

Néu bién dang loft bi xodn, hdy diéu chinh lai cdc dudng két ndi. Puong két ndi 1a mot da

tuyén noi cdc di€ém tuong ung theo ca hai hudng.
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Cac canh duoc chon Bién dang loft bi X04n
a. Click mot diém diéu khién mau xanh & trén mot bién dang.
Diém diéu khién nay d6i thanh mau do #.
b. Kéo diém diéu khién nay sang vi trf diém khéc dé dt lai duong két ndi.

Puong két noi di chuyén sang diém mdi doc theo canh ma ban da xdc dinh va hinh xem
trudc cua bé mat loft cap nhat vaoi sy két ndi maoi.

AN

e
-,

Kéo diém diéu khién " )

sang vi tri khdc Bién dang loft ding

3. Duodi Start/End Constraints, chon Tangency To Face cho Start constraint va End
constraint.

4. Dudi Options, chon Merge tangent faces.

5. Click OK @

Tiép theo, ndi bé mat dé véi tay cam.

1. Click Lofted Surface 4 trén thanh cong cu
Surfaces.

2. Chon cac canh trén bé mat dé va tay cAm cho
Profiles 1° trong bang thudc tinh.
Kiém tra hinh xem trudc. Néu bién dang bi xodn,
hay di€u chinh lai duong két ndi.

3. Dudi Start/End Constraints:

¢ Chon Tangency to Face cho Start
constraint va End constraint.

» Dat Start Tangent Length bang 3, va End
Tangent Length bang 7. Dung gid tri nay
bang 7 dé bé mat uén cong gan tay cam.

4. Dudi Options, chon Merge tangent faces.

5. Click OK @
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Cudi cung, hay noi bé mat dé vdi mi¢ng voi phun.

1. Click Lofted Surface 4 trén thanh cong cu
Surfaces.

2. Chon cac canh trén bé mat dé va mi¢ng voi phun
cho Profiles r° trong bang thudc tinh.
Néu bién dang bi xodn, hdy diéu chinh lai duong
két noi.

3. Dudi Start/End Constraints, chon Tangency to
Face cho Start constraint va End constraint.

4. Dudi Options, chon Merge tangent faces.

5. Click OK @
6. Luu mo hinh 12 voi phun_01.sldprt.

Bé mit lién két thir nhat

Hay lién két cdc bé mat ban vira tao bang céc 1énh loft va sweep bang 1énh Knit Surface. Lénh nay
s€ lién két nhiéu bé mat lién ké thanh mot.

1. Click Knit Surface & trén thanh cong cu Surfaces.

2. Trai rong thu muc Surface Bodies [ trong ciy FeatureManager.
3. Chon tit ca cdc bé mit trong thu muc nay cho Surfaces va Faces to Knit %?

4. Click OK @
Thu muc Surface Bodies (£ bay gid chi con mot bé mat duy nhat.

Knit Surface khong lam thay d6i dién mao cia md hinh.
Bé mat va kin

Hay va kin mdi bén hé cta bé mat dé, tay cam, va mi¢ng voi phun bfmg cong cu Filled Surface. bé
ubn nin d6 cong cua bé mit nay, hay dung mot diém sketch dé khdng ché duong cong. Constraint
Curves cho phép ban kiém sodt d6 doc cua miéng va.

1. Click Back = dé hién thi mé hinh ndm sau bién dang.

2. Click Filled Surface @ trén thanh cong cu Surfaces.

3. Chon mot canh, right-click va chon Select Open Loop
cho Patch Boundaries & trong bang thudc tinh.
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Select Open Loop sé& tim tit cd cdc canh trong mot vong
khép kin dé tao ra bé mat va.

4. Dudi Edge settings:
o Huy Preview Mesh chi hién thj hinh xem truéc.
e Chon Tangent trong Curvature Control.
¢ Chon Apply to all edges.

Curvature Control xic dinh kiéu kiém soat ban muon sur
dung do6i véi miéng va. Curvature Control gom coé:

« Contact. tao mot bé mit bén trong duong bién.

o Tangent. tao mot bé mat bén trong duong bicn
nhung bao toan sy tiép tuyén voi cic canh cua
miéng va.

Apply to all edges cho phép ban dp dung ciing mét kiéu
kiém sodt do cong cho tat ca cdc canh. Néu ban chon chirc
nang nay sau khi da 4p dung ca Contact va Tangent cho
cac canh khdc, su lya chon nay s€ ap dung cho tat ca cdc
canh.

5. Click trong Constraint Curves @ va chon Pull Point1.

6. Click OK®.
Bé mat va thw hai

1. Click Front {22 & hién thi nim mo hinh sau bien dang. ﬂ
2. Click Filled Surface @ trén thanh cong cu Surfaces.

3. Chon mot canh, right-click va chon
Select Open Loop cho Patch
Chon mot canh Select Open Loop

Boundaries trong bang thudc tinh. e
/8
lr.-‘
I/
I/

4. Dudi Edge settings:

e Chon Tangent trong Curvature [
Control.

e Chon Apply to all edges.

5. Click trong Constraint Curves @ va chon Pull
Point2.

6. Click OK @
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Bé miit phang

Dung mdt bé mit phing dé va nhitng chd ho trén tay cdm va miéng vodi
phun.

1. Click Planar Surface @

2. Chon canh tron cia miéng voi phun cho Bounding Entities O
trong bang thudc tinh.

3. Click OK @
4. Click Planar Surface@.

5. Chon canh ¢ cudi tay cAm cho Bounding Entities O trong
PropertyManager, right-click va chon Select Open Loop.

C4 bon doan canh trén tay cam déu dugc chon.

6. Click OK @

Bé miit lién két thir hai

Hay lién két tat ca cac bé mat thanh mot bé mat duy nhat.

1. Click Knit Surface & trén thanh cong cu Surfaces.

2. Trai rong Surface Bodies (£ trong ciy FeatureManager.

3. Chon tt ca céc bé mat trong thu muc nay cho Surfaces and
Faces to Knit %T

4. Click OK @

Thu myc Surface Bodies (@] bay gio chi con mot bé miat duy
nhat.

5. Luu tai li€u nay.

Bé miit Revolve

Dung cong cu Revolved Surface dé tao mot bé mat kéo dai dé voi
phun.

1. Chon Sketch13 trong cay FeatureManager.

2. Click Revolved Surface [ trén thanh cong cu Surfaces.

3. Trong bang thudc tinh, dudi Revolved Parameters:
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4.

¢ Chon One Direction trong Revolve Type.

'.!" N
e Dait Angle D bang 360.

Click OK @

Lénh Move/Copy Bodies thir nhat

Hiy di chuyén bé mat revolve va dit né xubng dudi dé voi phun bang
cdng cu Move/Copy Bodies. Cong cu nay s€ di chuyén, quay hodc sao
chép cdc vat thé, dat ching vao toa do bat ky.

o
1. Click Move/Copy Bodies = trén thanh cong cu Features.

Trai rong thu muc Surface Bodies [£] trong ciy
FeatureManager.

Chon Surface-Revolvel cho Solid and Surface or Graphic
Bodies to Move/Copy &’ trong bang thudc tinh.

Click Translate/Rotate (ddy bang thudc tinh).

5. Dudi Translate, bBat Delta Y béng -6.35. dé di chuyén bé mat

nay xuong dudi.

Click OK @

Lénh Trim Surface thir nhat

Hay dung tuy chon Mutual cta cong cu Trim Surface dé loai bo nhing phan bé mit thira. Ty
chon Mutual nay diing chung cho nhiéu bé mat nhu 1a cdc cong cu cét tia chung.

1.

Click Trim Surface 2 trén thanh cong
cu Surfaces.

Trong bang thudc tinh, dudi Trim Type,
chon Mutual.

Chon  Surface-Knit2 va  Body-
Move/Copyl trong vung d6 hoa cho

Trimming Surfaces N

Chon Remove selections.

Click Pieces to Remove . Surface-Knit2
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Con tré d6i thanh 0

6. Chon cac bé mat nhu hinh minh hoa,
trong viing d6 hoa.

Ban co6 thé chon cac bé mat nay cho
Pieces to Remove theo thir tu bat ky.
Danh sich xuédt hién trong Pieces to
Remove dua trén thir tu ban chon, chur

khong dua trén nhitng thuc thé dugc Surface-Knit2 Trim1 Body-Mqve/Copyl
chon. Triml

7. Click OK @

Trudce khi trim Sau khi trim

Lénh Extruded Surface

Vi cong cu Extruded Surface, hidy tao mot cong cu trim tai dé voi
phun. Viéc tia bé mat nay s€ tao ra ranh khia thir nhat dudi d€ voi phun.

Pé dé nhin hon, hiy chuyén sang kiéu hién thi Hidden Lines Visible

(]}
1. Chon Sketch14.

2. Click Extruded Surface & trén thanh cong cu Surfaces.

3. Dudi Direction 1:
¢ Chon Mid Plane trong End Condition.

e Dat Depth & bang 140.
Click OK @

Lénh Move/Copy Bodies thir hai

Hay di chuyén va copy bé mat extrude ban vira tao 6 trén.

o
1. Click Move/Copy Bodies R trén thanh cong cu Features.

2. Trong ciy FeatureManager, trai rong thu muc Surface Bodies (€], va chon Surface-
Extrudel.

3. Dudi Bodies to Move/Copy:
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¢ Chon Copy.

« Dit Number of Copies ** bing 1.

4. Trai rong Surface-Revolvel trong cidy FeatureManager, right-click Sketch13, va chon
Show.

5. Du6i Rotate, click Rotation Reference (Linear Entity,
Coordinate System, or Vertex) ﬁj .

e Chon Linel@Sketch13 trong ving d6 hoa cho Rotation
Reference (Linear Entity, Coordinate System, or Vertex).

Linel 1a tryc tAm, di duoc diung v6i Sketch13 dé tao ra bé
mat revolve.

A
¢ Dit Angle D to 90.

6. Click OK @

Lénh Trim Surface thir hai

Tao vét cat dau tién dudi dé voi phun bang cong cu Trim Surface.

1. Click Trim Surface il trén thanh cong cu Surfaces.

2. Trong bang thudc tinh, dudi Trim Type, chon Standard.
3. Dudi Selections:

e Chon Body-Move/Copy2 trong viing dd hoa cho Trimming
Surface, Plane, or Sketch N .
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¢ Chon Keep selections.

¢ Chon Surface-Trim1-Trim1 trong viing d6 hoa cho Pieces

to Keep Qy .

4. Click OK @

5. Du6i thu muc Surface-Bodies [ trong ciy FeatureManager, right-
click Body-Move/Copy2, va chon Hide Surface Body.

Tao vét cat thi hai dudi dé voi phun bang cong cu Trim Surface.

1. Click Trim Surface 2 on the Surfaces toolbar.
2. Trong bang thudc tinh, dudi Trim Type, chon Standard.

3. Dudi Selections:

e Chon Surface-Extrudel trong ving dd hoa cho
Trimming Surface, Plane, or Sketch [:3.

¢ Chon Keep selections.

o Chon Surface-Trim2-Triml trong ving d6 hoa cho

Pieces to Keep %.
4. Click OK @

5. Duéi Surface-Bodies [£] trong ciy FeatureManager, right-click
Surface-Extrudel, va chon Hide Surface Body.

Lénh Solid/Surface

Hay x6a bo bé mat extrude va bé mit duoc tao boi cong cu Move/Copy.

Nhing bé mit nay da dugc ding dé cat ranh dudi dé va can phai duoc
loai bd dé€ chuan bi tao chiéu day cho mo hinh.

1. Click Delete Solid/Surface

2. Trai rong Surface Bodies (£ trong ciy FeatureManager.
3. Chon Surface-Extrudel va Body-Move/Copy2 trong thu muc nay
cho Solid/Surface Bodies to Delete EE.

X

trén thanh cong cu Features.
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4. Click OK @

Cong cu Untrim Surface

Dé gia cudng cho dé, hay ding cong cu Untrim Surface dé v mot trong
nhirng vét cat.

1. Click Untrim Surface 2 trén thanh cong cu Surfaces.

2. Chon Edgel trong viing d6 hoa cho Selected Face/Edges
bang thudc tinh.

Cong cu Untrim Surface s& phat trién bé
mat c6 san doc theo cic dudng bién tu
nhién cia nd, vi vy, ban c6 thé chon canh
bat ky cua cho bi cat Surface-Trim3.

3. Duéi Options:

¢ Chon Extend edges.

¢ Chon Merge with original.

4. Click OK @

Puwa chiéu day vao bé mat

Pua chiéu day vao bé mit mé hinh dé tao thanh mot mo hinh khéi.

1. Click Thicken @) trén thanh cong cu Features.

2. Trong bang thudc tinh, dudi Thicken Parameters:

e Chon  Surface-Untriml cho
Surface to Thicken DC'.

e (Click Thicken Both Sides .

e Dat Thickness il bang 1. __
3 Click OK [O Trude khi tao chiéu ddy  Sau khi tao chiéu day
Mot md hinh khéi xuat hién trong cay FeatureManager, khong con mé hinh bé mat nita.

4. Luu tai liéu nay.

Chiic mirng ban da hoan thanh bai hoc nay!
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SolidWorks Toolbox

Véi SolidWorks Toolbox, ban c6 thé dwa nhirng chi tiét mdy tiéu chuan vao mot td hop.
Pé diing SolidWorks Toolbox:
1. Click Tools, Add-Ins.

2. Trong hop thoai nay, chon SolidWorks Toolbox va SolidWorks Toolbox Browser, roi
click OK.

C6 hai tiét trong bai nay.

Toolbox co ban

Tiét nay gidi thiéu véi ban vé SolidWorks Toolbox va trinh bay nhitng van dé sau:
o Dua chi tiét mdy vao to hop

o Sira dbi chi tiét mdy nay trong to hop

Tao mo6 hinh

PAu tién, ban s& tao mot md hinh dé dung lam mot chi tiét trong to hop.
1. Tao mot khoi hop 100mm x 100mm x 20mm.

2. Dung lénh Hole Wizard dé tao hai 16 véi cdc tham s sau:

e Hole Specification - Hole @

e Standard - ISO

e Type - Drill sizes

e Size - M12.0

¢ End Condition - Through All
Vi tr 16 khéng can chinh xdc.

3. Luu chi tiét nay 12 block.sldprt.

Tao mét td hop

Tiép theo, ban s& tao t6 hop dé chen céc thanh phan SolidWorks Toolbox.
1. Tao mdt to hop va dua vao d6 hai chi tiét may block.sldprt.
2. Thay d6i mau mét trong hai chi tiét dé d& phan biét ching.
3. Gén ba khdng ché Coincident dé déng ba mit cta céc khdi hop nay.
4

. Luu t6 hop nay 12 blocks.sldasm.
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Pwa vao mét bulon

Bay gid ban s& dua vao mét bulon tir thu vién SolidWorks Toolbox.

1. Mo Design Library ﬂ

2. Trai rong Toolbox, ISO. cic bulon and Screws, Hex cac bulon and
Screws.

O phia duoi cua Design Library il hop thoai hinh xem trudc thu nho ctuia
nhirng ki€u chi tiét c6 san.

3. Kéo mot Hex Screw Grade AB ISO 4014 vao viing d6 hoa cta assembly,
nhung chua tha n6 ra ngay.

4. Luu y mot hinh xem trudc ctia bulon of the bulon xuét hién trong viing do
hoa.

5. Tha bulon vao mot 16 khi hinh xem trudc thay ddi nhu hinh minh hoa.

Hgp thogi Hex Screw Grade AB ISO 4014 xudt hién. Tiéu dé ciia hgp
thoai twong wng voi thanh phan dwoc chon. Ban sé dat cdc tham so cho
thanh phan dwoc chon trong hop thoai nay.

6. Chon M12 trong Size.
7. Chon 50 trong Length.

8. Dé gdn mot md ta ma ban c6 thé dé dang tham khao sau nay:

a. Click Add.

b. Trong hop thoai nay, type tutorial bulon cho Description, va click OK.
9. Click OK dé dua thanh phan nay vao té hop.

Do chirc ning SmartMates (ldp thong minh) va Mate References (ldp tham chiéu) cho cdc
thanh phan cia SolidWorks Toolbox, Phan mém da tw dong gdn hai khong ché giita khoi
hép va bulon: mét twong quan Concentric déng gita bulon véi 16 va mét twong quan
Coincident dong mii bulon voi hop.

Thém mot bulon nira

Tiép theo, ban s& thém mot bulon vio to hop. Bang thudc tinh Insert
Components van md, cho phép ban dua thém nhi€u ban sao cua chi tiét nay
vao.

1. Tha mot cdi nira vao 16 con lai trong vuing d6 hoa.

Bulon thir hai xuét hién trong t6 hop. Cdc tham s6 ciia n6 gidng cdi dau
tién, do ban da chén cung mdt phién ban ma khong déng bang thude
tinh.

2. Click @
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Thém cac é-cu vao to hop

1. Xoay cong nhin dé ban c6 thé thay phia sau ciia to hop.

2. Trong Design Library ﬂ, trai rong Toolbox, ISO, Nuts, Hex Nuts.
Luu y hinh xem trudes thu nhé cap nhat.

3. Kéo mot é-cu Hex é-cu Grade C ISO-4034 vao assembly va tha né trén
mot canh 10, noi ¢é dau bulon tho ra.

4. Chon M12 trong Size, va click OK.
Mot &-cu xuét hién trong assembly.

5. Tha mot é-cu nita 1én 16 th{ hai.

6. Click ‘FJ.

C& é-cu tu dong 1ay theo ¢& bulon vira chén vio.

Thay doi chiéu dai bulon

Sau khi lip é-cu, ban c6 thé thdy cdc bulon bi ngén. Ban c6 thé sira d6i cdc bulon dé ching dai hon.
1. Trong cay FeatureManager, right-click mét bulon va chon Edit Toolbox Definition.
2. Trong hop thoai nay, chon 60 trong Length.

Danh sich List by Description hién con tréng. D6 1a do nhitng mé ta ban di dua vao tir
trudc cho mot bulon vai chiéu dai bang 50. Bé dé dang chuyén thanh mdt bulon c¢6 chiéu dai
60, hay thém mdt mo ta.

3. Click OK.
Chiéc bulon da thay d6i chiéu dai vuot qué chiéc e-cu.

4. Nhéc lai cdc budce 2 dén 4 cho bulon con lai.

5. Click Save (thanh cong cu Standard).

Chiic mirng ban da hoan thanh bai hoc nay!
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Bat vit théng minh
(Smart Fasteners)

Voi SolidWorks Smart Fasteners, ban cé thé tu
dong dua cédc chi tiét bat chat (bulon, vit, écu...)
vao to h(_)’p79.

Bai nay trinh bay nhitng van dé sau:
e Cau hinh cho chtic ning Smart Fasteners
o Dua cic chi tiét bat chit vao td hop

e Sira doi céc chi tiét bit chat

Cau hinh cho Browser

Trude khi chen Smart Fasteners, ban can cdu hinh
cac thiét 1ap mac dinh Smart Fastener.

1. M6 thu muc cai dat SW
\samples\tutorial\toolbox\lens_mount.sld
asm.

2. Click Toolbox, Browser configuration.

3. Trén nhan Smart Fasteners, dudi Holes
without standards:

e Chon Ansi Inch trong Hole
Standard.

e Chon Countersunk Head trong
Type.

e Chon Elevator bulon trong Fastener.*

4. Du6i Holes with standards:

e Vi Ansi Inch, chon Machine Screws trong Type va Fillister Head trong Fastener.
e Voi Ansi Metric, chon Hex Head trong Type va Heavy Hex bulon (B18.2.3.6M)

trong Fastener.®'

Ban phai cau hinh trinh browser nay dé khi ban chen cdc chi tiét bat chat vao cdc 16 tiéu chuan,

ban c6 thé xdc dinh kiéu oc vit trén co so kiéu 1o.

5. Chon Fastener Update trong ciy bén trdi hop thoai nay va hiy Change stack components

when fastener size is changed.

6. Chon Stack Components trong cay nay va chon Exact match.

biéu do s€ gidi han trong cdc ki€u c6 san cia vong dém, chi dung loai chinh x4c véi cd vit.

" SW khong phan biét bulon va vit.

%Y nghia cac thiét 1ap & muc s 3: Vi nhitng 1 phi tiéu chuén, s& duoc coi nhu 15 tiéu chuan Ansi Inch, vit 12 loai c6

tan hinh nén va c¢6 nganh chdng xoay tai gdc vit (khong xé ranh).

*''Y nghia cdc thiét 1ap ¢ muc s6 4: V6i nhitng 18 tiéu chuan hé Ansi Inch, s& ding vit mdy (khdc vit gd) du xé ranh;
v6i nhitng 10 theo ti€u chuan Ansi Metric, dung vit luc gidc (bulon chim) cudng luc cao.

215



7. Click Apply, va roi OK.

Chen va sira doi Smart Fasteners

Bay gio, ban s€ chen vit cho tat cd céc 10.

1. Click Smart Fasteners i (thanh coéng cu
Assembly), hodc click Insert, Smart
Fasteners.

2. Click Yes khi c6 thong diép xuat hién.

3. Trong PropertyManager, duéi Selection, click
Populate All>
Smart Fasteners s& lap vit cho tat ca cdc 16 phix
hop voi kiéu vit méc d@nh ma ban da thict lap.
Mot danh sach vit xuat hién dudi Fasteners
trong bang thudc tinh.

Stra ddi Smart Fasteners:

1. Duéi Fasteners, right-click Countersunk Elevator
bulon thir hai va chon Change fastener type.*’

2. Trong hop thoai, chon Regular or Slotted trong
Fastener.*

3. Click OK.
Vit nay cap nhat.

Thém vong dém va écu

Tiép theo, ban s& thém cédc vong dém va dai dc.
1. Click = dé trai rong Countersunk bulon.
2. Right-click Bottom Stack va chon Bottom stack.

3. Trong hQp thoai, chon Washer: Plain Washers (Type A) - Selected - Narrow trong
Component.*

82 Lap vao tit ca céc 10.

% Thay kiéu vit khéc.

% Diing kiéu xé ranh thay vi kiéu c6 nganh chdng xoay.
% Vong dém phing kiéu A, loai mong.
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Luu ¥ rang mot dong méi tw dong dwoc thém vao.
Ban co thé tiép tuc thém cdc chi tiéet khdc hoac dé
la NONE.

4. Chon 2 trong Quantity.
Nhu vy dé thém hai vong dém cho mdi bulon.

5. Trong hang thir hai cia bang, chon Nuts: Machine
Screw - Hex Nut % trong Component va dat
Quantity bang 1.

Nhu vady d€ c6 mdt é-cu cho moi bulon.

6. Click OK va quay mo hinh dé thdy céc vong dém
va écu.

Thém é-cu cho cac bulon khac:

1. Quay t6 hop. Luu y dau cédc bulon dudi dé van chua c6
écu.

2. Click # to trai rong Pan.
3. Right-click Bottom Stack va chon Bottom stack.

4. Trong hop thoai nay, chon Nuts: Hex Nuts
- Jam trong Component.

5. Click OK.

Smart Fasteners da thém mot é-cu luc gidc
cho moi dau bulon nay.

6. Click @

Chiic mirng ban da hoan thanh bai hoc nay!

% Ecu lyc gidc.
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Keét cau han

Chtrc ning Weldments cho phép ban thiét ké mot ciu tric han trong moi truong part. Bai nay gom
hai phan.

Trong phﬁn Cic chi tiét han, ban s& tao mot két cAu nhu hinh
minh hoa. Chi tiét nay gom:

e Cic chi tiét ctia két ciu

e Cut list (trude khi cap nhat)
e (Cac 1énh Trim va Extend
 Bitdau

e (C4c ban ma

e (C4c duong han

Trong phan Cac ban vé két cau han, ban s€ tao

~ N ~ X X N , ~ A ITw kO anr DM CEFO [Ragd= FakfeQ
mot ban ve€ cho két cau nay. Ban vé bao gom: T iz
, . R R . TIT SO ORI OE Tan CL :m_
¢ Danh muc chi tiét han (sau khi cap nhat) SELR i k10 o L
QIFJLII)II E Lo

e Cac thudc tinh nguoi dung

¢ Hinh chiéu riéng phan ctua két cau nay

Két cau han

[ - COmFaRT barrs

Ban s¢ dung céac sketch 2D va 3D dé xdc dinh
khung co sé cua két ciu han. Sau do, ban sé dua
cac chi tiét cia két cAu han vao theo cdc duong
sketch nay. Dé bit dau bai hoc, hdy mé tai liéu part
Weldment_Box.sldprt, trong dé da c6é san nhiing
sketch 2D va 3D.

1. Mo \samples\tutorial\Weldments\Weldment_Box.sldprt.

2. Luu tai liéu nay 1a My Weldment_Box.sldprt.

Trong cdy FeatureManager, click Sketchl, roi 3DSketchl,
roi Sketch2. Khi ban click moi muc, cac qét v€ cua sketch
tuong tng véi muc dé sang Ién trong vung do hoa.

3. Lam mot trong cdc viéc sau:

e Dé hién thi thanh cong cu Weldments, click View,
Toolbars, Weldments.

- hoac -

o D¢ dua thanh cong cu Weldments vao CommandManager, right-click mot chd trong
CommandManager va chon Customize CommandManager r6i chon Weldments
va nhan Enter.
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DPwa vao mot chi tiét cia két cau han

Pua vao céc chi ti€t cua két cau han theo bon nét vé phia trudce.

1.

Click Structural Member &) (thanh cong cy Weldments).
Khi ban tao chi tiét caa két cAu han dau tién trong mot tai li¢u part, mot Weldment feature
le duogc tao ra va dugc dua vao cay FeatureMgnager. Phan mém SW ciing tao hai cau hinh
mac dinh trong ConfigurationManager: mdt cau hinh cha Default<As Machined> va mot
cau hinh con Default<As Welded>.
Trong PropertyManager, click @
Duéi Selections®’

e Chon iso trong Standard.

e Chon square tube trong Type.

e Chon 30 x 30 x 2.6 trong Size.

e Chon tung canh nhu hinh minh hga cho Path
segments.

Ban c6 thé sir dung cdc bién dang két cdau han dwoc cung cdp cing véi phan mém, nhw trong
cdc buoc truoe, hodc ban co thé tao cdc bién dang cua minh. Xem Weldments - Creating a
Custom Profile trong SolidWorks Online User's Guide.

Dudi Settings, chon Apply corner treatment va click End Miter .88
Click @

Chi tiét ctua két cAu han nay xuét hién trong ving d6 hoa va hop Path segments duoc x6a
sach cho nhiing chi tiét ti€p theo.

Trai rdng cay FeatureManager (bay ra):
« Structural Memberl1 xuét hién.

e Cut list(4)89 B da duoc dua vao.

Trai rong Cut list(4) B dé xem bdn chi tiét két cAu cua danh séch Structural memberl.

Hay dung Zoom to Area Q trén thanh cong cu View dé xem cdc géc da duogc cat vat dé
ghép voi nhau.

Tai liéu part trong bai nay chi tao cdc chi tlet cia két cau han theo cdc nét vé thang. Tuy
nhién, ban hoan toan cé thé tao cdc cdc chi tiét ciia két cau han theo nhiing dwong cong.

¥ Budc 3: chon loai thép hop vudng theo iso, kich thude 30x30x2.6.
¥ Chon kiéu xir Iy géc déu ndi céc thanh thép 12 vt mép.
% Danh muc céc chi tiét trong két cau han.
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Thém cac chi tiét ciia két cau han khac
Thém céc chi tiét cia két ciu han theo céc nét v& bén canh.

1. Duéi Selections, van dung Standard (iso), Type (square
tube) va Size (30 x 30 x 2.6) theo thu tuc trudc.

2. Chon cé4c canh nhu hinh minh hoa cho Path segments.

3. Click @

¢ Path segments dugc xda sach cho céc chi tiét tiép
theo.

e Trong cdy FeatureManager, Structural Member2
xuét hién va Cut list % tang 1&n dén tam (8).

Khi ban thém cdc chi tiét han vao mo hinh, chiing duoc dua
vao thu muc Cut list. Con so sau Cut list cho biét co bao
nhiéu chi tiet han trong thu muc nay.

Tai sao lai phai tao thém Structural Member2, thay vi dwa luén nhitng thanh swon nay vao
Structural Memberl ?

Trong mot chi tiét cua két cau han, méi lan chi ¢é thé han hai chi tiét giao nhau tai mot diém.
Trong Structural Memberl, di cé hai chi tiét giao nhau tai moi géc. Vi vdy, dé han thém chi tiét
thir ba, ban can tao thém mot structural member moi.

Bay gio hdy thém cdc chi tiét vao phia sau cta két ciu han nay. Thay vi tao cdc géc vat nhu cic
thanh phia trudc hop, hiy 1am hai thanh ngang chéng vao sudn cdc thanh dung, dé ho hai du trén
va dudi cua cdc thanh ding.
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1. Dué6i Selections, van dung Standard (iso), Type
(square tube) va Size (30 x 30 x 2.6) nhu cic thu tuc
trudce.

2. Chon cac canh theo thr ty nhu hinh minh hoa cho
Path segments.

Ciéc két qua cua viéc lya chon End Butt1” M] trong
budc tiép theo ¢ thé khac nhau tily thude vao thir ty
ban chon cidc doan nét v€, hdy chon cic nét v€ theo
thtr ty nhu trong hinh minh hoa.

3. Duodi Settings, chon Apply corner treatment va
click End Buttl .

4. Zoom to dinh géc phdi trén, roi di chuyén con trd
trén diém goc nay.

5. Khi con trd dbi thanh \[D click dé chon diém géc do.
Thanh c6ng cu cic cdch dau noi géc xuat hién.
<
ElFEl

6. Click End Butt2 E

Hinh xem trudc cho thiy kiéu dau ndi moi. Pau trén
cua thanh dung da ho ra.

7. Click ¥4 dé 4p dung kiéu nbi moi.

8. Nhic lai cdc budc tir 4 dén 7 dé thay d6i kiéu dau ndi
cho géc tréi dudi.

9. Click @

¢ Path segments dugc xo6a
sach cho chi tiét tiép theo.

e Trong ciy FeatureManager,
Structural Member3 xuit
hién va chit s6 sau Cut list
i tang lén.

% Kiéu han chéng dau thanh nay vao canh thanh kia (khic kiéu vét géc & trén).
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Thém thanh chéo

Bdy gid hdy thém thanh chéo vao phan trén ctia hop.

1. Duéi Selections:”!

¢ Chon iso trong Standard.
¢ Chon rectangular tube trong Type.
¢ Chon 50 x 30 x 2.6 trong Size.

¢ Chon nét v€ nhu hinh minh hoa cho Path segments.

Do thanh nay c6 tiét dién hinh chit nhat, nén ban cAn kiém tra
hudng cua tiét dién thanh.

2. Click Right &

(thanh c6ng cu Standard Views), va zoom to

khu vuc cudi thanh.

Bién dang hinh chir nhat dung dtng 1€n, lam cho trén va dudi
bi hd so vi thanh sudn c6 tiet dién vudng.

3. Dudi Settings, dat Rotation Angle " bang 90.

Bién dang hinh chir nhat xoay ngang ra.

4, cnck@ dé dua thanh chéo vao va click @ dé déng bang

thudc tinh nay.

5. Click Trimetric

Trong ciy FeatureManager, Structural Member4 xuat hién
va Cut list @ lai dugc tang thém.

trén thanh cong cu Standard Views.

Cit dau thira ciia cac chi tiét trong két cau han

Bay gio hay cit phan thira cua cic thanh dé chiing tiép xic chinh xdc
trong két cdu han. Trudc hét, hdy cit cdc dau cua thanh chéo.

1. Click Trim/Extend

2. Trong PropertyManager, click @

3. Duéi Corner Type, click End Trim .
4. Trong ving dd hoa, chon thanh chéo cho Bodies to be

Trimmed.

Solid Body<1> xuat hién trong danh sich Bodies.

(=5 (thanh cong cy Weldments).

! Budc nay dat thanh hop chir nhat 50x30x2.6.
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5.

Du¢i Trimming Boundary, chon Planar face va click vao
trong Face/Bodies. Sau dod, trong vung d6 hoa, chon bé mat
cua Structural Member2, nhu hinh minh hoa.

Chon Planar Face cho Trimming Boundary thuong rat hiéu
qua va thuc hién nhanh hon. Chon Bodies cho Trimming
Boundary néu ban muén cdt khong theo mdt phang, vi du nhu
cdc loai éng.

Click @

Céc dAu thanh chit nhat nay da dugc cit béng véi bé mait caa
thanh Structural Member2.

Nhéc lai cdc bude tir 4 dén 6 cho diu con lai cta thanh nay.

N - N %)) A
Dung Rotate View va Zoom to Area (thanh cong cu
View) d¢€ de chon hon.

Tiép theo, hiy cat ddu bon thanh hién dang ddm viao cdc thanh phia sau.

1.

Zoom to gbc phai trén cia Structural Member3.

Khi ban di chuyén con tro trén mot chi tiét cua két cau han, s€
thay c6 dong nhac dudi con trd cho biét té€n cua chi tiét nay.

Trong ving d0 hoa, chon thanh vudéng ciia Structural
Member2 cho Bodies to be Trimmed.

Du¢i Trimming Boundary, chon Planar face va click vao
trong Face/Bodies. Trong vung d6 hoa, chon bé mat cua
Structural Member3, nhu hinh minh hoa.

Click @

Pau thanh sudn nay da bi cat bang voi bé mit cua thanh sau.

. Nhac lai cac budc tir 2 dén 4 cho cac thanh suon con lai cua

Structural Member2.

Ban ¢6 thé trim nhiéu thanh mot lan. Trim bdn thanh suon hién van
dam vao cac thanh trudc (Structural Memberl).

1.

Chon the four side segments of Structural Member2 nhu
hinh minh hoa, for Bodies to be Trimmed.

Du¢i Trimming Boundary, chon Planar face va click trong
Face/Bodies.

Chon anywhere on the back face of Structural Member1 for
Face/Bodies.

Click @

Tat ca céc thanh sudn da duoc cat bang dau véi mét sau cia Structural Memberl.

223




5. Click Iry dé déng PropertyManager.

6. Click Trimetric @ (thanh cong cu Standard Views).

7. Luu tai liéu nay.
Bit kin cac dau hé

Bay gid hdy bit kin cdc dau hé cua céc thanh sau.

1. Zoom to the top right corner of Structural Member3.

2. Click End Cap 8 (thanh c6ng cy Weldments).

3. Trong PropertyManager, click @

4. Duoi Parameters:
¢ Chon mit trén nhu hinh minh hoa cho Face @

o Dit Thickness ‘@1 bang 3.
5. Dudéi Offset :
e Chon Use thickness ratio, va dit Thickness Ratio
«1 biing 0.5.
e Chon Chamfer corners, va dat Chamfer
Distance b2 bang 3.
®

6. Click

7. Nhic lai cdc bude 4 dén 6 dé bit ba dau hd con lai caa Structural Member3.

8. Click @ dé déng PropertyManager.
Trong ciy FeatureManager, xuét hién End cap1 dén End cap4 va Caut list o lai tang thém.

Thém cac ban ma

Ban c6 thé thém cdc ban ma han giita hai bé mat phing tiép gidp. Cac ban ma c6 thé c6 bién dang
tam giac hoac da gidc. Trong bai nay, ban s¢ dung ban ma tam gidc han vao bon géc cua cac thanh
trudc.

1. Zoom to goc trai dudi cua Structural Memberl.

Néu ban khong thé nhé nhitng thanh nao la Structural
Memberl, hay chon né trong cday FeatureManager va no sé
sdng lén trong vitng do hoa.

y—
2. Click Gusset | (thanh cong cu Weldments).

3. Trong PropertyManager, click @

4. Dudi Supporting Faces &, chon hai mdt nhu hinh minh
hoa.
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5. Dudi Profile:

di

a. Click Triangular Profile | I 22 |

b. Dit Profile Distancel 91 va Profile Distance2 92 bang
50.

c. Click Inner Side .

d. Set Gusset Thickness i bang 5.

6. Dudi Parameters, click Profile Locates at Mid Point E
7. Click v 2

8. Nhic lai cdc bude tir 4 dén 7 dé thém céc ban ma vao ba géc
coOn lai cua Strugtural Memberl, nl}u hinh minh hoa. Qéc
khoang céch, chiéu day va cdc tham s6 nhu ban ma thr nhat.

9. Click @ dé d6éng PropertyManager.

Trong ciy FeatureManager, Gussetl {1 ¢én Gusset4 ] xuat
hién va Cut list ) duogc tang thém.

Thém cac dwong han

Hay thém cdc dudong han gitra cdc ban ma va Structural Memberl.

1. Zoom to géc trdi dudi cua Structural Memberl.

2. Click Fillet Bead [N (thanh cong cu Weldments).

3. Trong PropertyManager, click @
4. Duéi Arrow Side”*:

a. Chon Full Length for Bead type.

b. Dudi Fillet size, dat Bead size ‘@1 béng 3.

c. Chon bé mit ban ma nhu hinh minh hoa cho Face Setl 3 .

d. Click trong Face Set2 o , 10i chon hai bé mit phang ciia
cac thanh nhu hinh minh hoa.

Phan mém s& 4n dinh giao tuyén trén co s& nhitng lwa chon cua

ban cho Face Setl N va Face Set2 N . Mot dudng han xem

trudce xuat hién doc theo cic canh gitta ban ma va céc thanh nay.

5. Chon Other Side:

%2 C4c bude 5, 6 va 7 nham thiét 1ap cac thong s ctia ban méd han tam gidc: ¢6 hai canh vudng dai 50mm, day 5mm va
han 1éch vao trong duong tdm thanh hdp vudng.
% Bude 4 thiét 1ap cdc thong sb mbi han: han sudt chidu dai tiép xdc gitra ban ma va thép hop, d6 rong mdi han 3mm.
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a. Dung cung Bead type va Fillet size o nhu trong Arrow

Side.

b. Quay mo hinh roi chon mit sau ctiia ban ma cho Face Setl
N
Ban c6 thé quay cong nhin xung quanh mot canh. Click

iy
Rotate View [5] (thanh cér}g cu View), click canh dung

cua ban ma roi kéo dé quay cong nhin.

c. Click vao trong Face Set2 %, r6i chon lai hai mat cua
Structural Member1 nhu trong Arrow Side.

6. Click @

Cé4c moi han va ghi chd moi han xuat hién.

. L T O]

7. Nhic lai cic budce tir 4 dén 6 dé dua cdc mdi han vao ba ban ma
con lai.
8. Click @ dé d6éng PropertyManager nay lai.

Trong cdy FeatureManager, Fillet Bead1[1] dén Fillet Bead4[2] xuit hién va Cut list%
tdng thém.

9. Luu tai liu.

Sau khi ban cdp nhat Cut list % , cdc méi han na khong duoc li¢t ké trong thu muc Cut-List-Items,
nhung chiing van hién thi trong thu muc Cut list K.

Vé thém mot doan maéi

Bay gio hay thém hai thanh ray vao ddy hop. Trudc tién, vé& cdc doan thiang dé dinh vi chiing.

1. Click Bottom (7 (thanh cOng cu Standard Views).

2. Dé an cdc ky hiéu mdi han trong khi ban v&, right-click
Annotations trong cay FeatureManager va huy
Display Annotations.

3. Chon mdt trong nhimg bé mat ddy cua cdc chi tiét cua
két cau han nhu hinh minh hoa.

Dé c@i chon cdc bé mat (cdc bé mat hep rat khé chon, do
dé lan voi cdc canh), click Toggle Selection Filter

Toolbar W (thanh cong cu Standard). Click Filter

P
Faces (thanh cong cu Selection Filter) va chon mot

bé mdt trong ving do hoa. Click Clear All Filters E?
(thanh cong cu Selection Filter) dé tat chirc nang loc, roi
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dong thanh cong cu Selection Filter lai.

4. Click Sketch € (thanh cdng cu Sketch) 6. Click Centerline (thanh cong cu
dé m& mot sketch. Sketch), va v€ mo{t duong clu tric di

qua diém gitra cta hai thanh suon thang

dimg nhu hinh minh hoa.

Khi con tré c6 hinh % la ban da dit

con tré 1én diing diém giira.

E00 &00
100 100

5. V& va lay céc kich thuéc doan thang nhu
hinh minh hoa.

250
250

7. Click Chgn R (thanh cong cu Standard), nhin <00

gitt Ctrl, chon ca hai duong roi click Mirror 1000

Entities £\ gthanh cong cu Sketch) dé lam ddi
xtrng doan thang nay.

250

8. Ddng sketch lai.

9. Pé cic ky hiéu han xuat hién tré lai, right-click
Annotations trong cdy FeatureManager va
chon Display Annotations.

Thay d06i diém xuyén qua”™

Hay thém cac ram chir I doc theo cédc doan théng vira vé.
Ban s€ thay doi diém xuyén qua bién dang ram chir I dé -
dat ding vi tri cho nhitng chi tiét nay.

1. Click Trimetric @ (thanh cong cu Standard
Views).

% Piém xuyén qua (pierce point) xdc dinh vi trf cia bién dang so v6i dudng dan. Theo mic dinh, diém xuyén nay chinh
1a diém toa d6 gdc ctia bién dang. Cac diém bét ky duoc vé& trong bién dang ciing déu c¢6 thé ding lam diém xuyén qua.
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2. Click Structural Member & (thanh cong cu Weldments).
3. Trong PropertyManager, dudi Selections:

e Chon iso trong Standard.

e Chon sb beam trong Type.

e Chon 80 x 6 trong Size.

e Chon hai doan théng vira v€ cho Path segments.

4. Click Right =) (thanh cong cu Standard Views).

5. Trong PropertyManager, dudi Settings, click Locate
Profile.

Bién dang cua rim dugc phong to. Diém xuyén mac dinh i
nam tai tam cua bién dang ram.
6. Chon diém nam gitra canh trén cua bién dang, nhu hinh ;

minh hoa.

Vi tri ctia bién dang thay d6i dé cho doan thiang vé& lam
duong dan di xuyén qua trung diém canh trén cua bién

dang nay. Vi doan thdng vé trén mat ddy cta hdp nén mat
trén cua ram dat ding vao mat ddy nay.

7. Click @

Trong ciy FeatureManager, Structural Member5 xuit
hién va Cut list tang lén.

£S5 T ES
+HM+
ES T ES
+H+
B+
Y |

8. Luu mo hinh.

Tao mot két cau han con

Ban c6 thé nhém nhitng chi ti€t han c6 lién quan vao mot két cau han con. Hay tao mdt két cau han
con cho phan sau cia hop, gom bon thanh va bon nap bit kin dau.
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1. Trong ciy FeatureManager, trai rong Cut list B,
2. Du6i Cut list %, chon:

e Structural Member3[1] dén  Structural
Member3[4]

o End capl dén End cap4
Nhitng chi tiét duoc chon séng Ién trong viing dd hoa.
3. Right-click va chon Create Sub-Weldment.

Mot thuy muc méi cé tén Sub-Weldment1(8), chira nhiing
chi tiét dugc chon, xuét hién dudi Cut list(31)

S4 (8) sau Sub-Weldment1 chi thi sd chi tiét c6 trong két cAu han con nay.

Bay gio hdy tao tap tin riéng cho két ciu han con nay.

1. Right-click the Sub-két cau han1 folder va chon Insert into New Part.

Két cau nay dugc mé trong mot cira s6 SolidWorks méi va hop thoai
Save As xuat hién.

2. G6 mot tén cho File name hoac chép nhén tén mic dinh. Néu c6 mét
thong di¢p hdi ban c6 mudn luu cdc md hinh tham chiéu khong, click

Yes.

3. Click Trimetric @ (thanh cong cu Standard Views).
4. Dong tai li€u nay lai.

5. Luu tai liéu hop két cAu han.

Cac ban vé két cau han

Trong phan nay, ban s& tao mot ban v& cho mé hinh ma ban da tao trong phan Két cAu han. Ban vé&
nay gom cdc hinh chiéu cia mé hinh va mot danh myc chi tiét véi cac thudc tinh ngudi ding.

1. Lam nhu sau:

o MO tai liéu part ban di tao trong phan Két cAu han.
e Mo thu muc cai dat SW \samples\tutorial\Weldments\Weldment_Box2.sldprt.

2. Luu tai li€u nay 1a My Weldment_Box2.sldprt.

3. Click New D

(thanh cong cu Standard), va tao mQt ban vé mai.
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4. Trong PropertyManager, lam nhu sau:

5.

a. Dudi Part/Assembly to Insert, chon My
Weldment_Box2.

b. Click®, T~
c. Dudi Orientation, chon View I @ T
Orientation.

d. Dudi More views, chon *Trimetric.

e. Dudi Dimension Type, chon True.
Click dé dat hinh chiéu nhu hinh minh hoa.

6. Click @ dé déng PropertyManager.

Puwa vao cac ky hi¢u han

Ban c6 thé chén vao cac ghi chid cho moi han tr mo hinh vao ban vé nay.

1. Click Model Items & (thanh c6ng cu Annotations).

5. Luu tai liéu drawing nay.

Trong PropertyManager:

¢ Dudi Source/Destination, chon Entire model cho Source.

e Duo¢i Dimensions, huy Marked for drawing E= .

e Dudi Annotations, chon Welds .
Click @

Céc ghi chi cho mdi han da dugc cheén vao hinh chiéu
nay.

Kéo cdc ghi chii vao nhiing vi tri nhu hinh minh hoa.

Tao danh muc céc chi tiét han

Ban c6 thé hién thi mot danh muc céc chi tiét han trong ban ve.

Danh muc gom:

1.

Cic nhém chi tiét dong dang, nhu bon ban ma hodc hai rAm chit I

Céc chi tiét 1&, von khong thudc vao danh muc chi tiét, nhu tam mdi han
Click Window, va chon cira so tai lidu part.

Trong cay FeatureManager, trai rong Cut list(31) %

Right-click Cut list(31) va chon Update.

230



Céc chi tiét duogc nhém vao trong cdc thu muc Cut-List-Item va biéu tuong danh muc chi
tiét thay ddi tir % thanh FE.

4. Duéi Cut List(31), chon tirng cut list item dé ching sing 1én trong viing do hoa.

e Cut-List-Item1(8): thu muc con v&i Sub-Weldment1(8) duoc tao gén day
o Cut-List-Item2(4): bon thanh vit dau ctia khung phia trudc

e Cut-List-Item3(1): mot thanh dit chéo c6 tiét dién hinh chit nhat

o Cut-List-Item4(4): bon thanh sudn hop

e Cut-List-Item5(4): bn ban ma

¢ Cut-List-Item6(2): hai thanh chir I

o Fillet Bead1[1] dén Fillet Bead4[2] dugc liét ké riéng.

5. Luu m6 hinh nay.

Cac thudc tinh nguwoi dung

Ban c6 thé dua vao cdc thudc tinh nguoi dung, nhu danh s6 va mo ta cac chi tiét. Ban c6 thé hién thi
cac thugc tinh nguoi dung trong danh muc ma ban dua vao ban veé.

1.
2.

Trong cay FeatureManager, right-click Cut-List-Item1(8) va chon Properties.
Trong hop thoai:
a. Click trong Property Name va chon PARTNUMBER.
b. G06 SUBS551 cho Value / Text Expression, roi nhan Enter.
SUBS551 xuét hién cho Evaluated Value.

. Thém thudc tinh nguoi dung khac:

a. Click trong Property Name va chon DESCRIPTION.
b. Type Back Frame cho Value / Text Expression, roi nhan Enter.
Click OK.

5. Trong cay FeatureManager, right-click Cut-List-ItemS(4) va chon Properties.

7.

Lam nhu sau r0i click OK:
Name Value
PARTNUMBER GY9876
DESCRIPTION  Gusset

Trong cay FeatureManager, right-click Cut-List-Item2 va chon Properties.

Cic thudc tinh LENGTH, ANGLE1, ANGLE2, va DESCRIPTION di san sang duoc liét ké
cho Cut-List-Ii&em,Z. DESCRIPTION da duogc dinh nghia trong cac bién dqng mé ban chon dé
tao cdc thanh két cau. Céc gid tri LENGTH , ANGLE1, ANGLE2, dugc phan mém tinh toén .

8.

0.

Trong hop thoai nay:

a. Click trong Property Name va chon PARTNUMBER.

b. G06 M1234-01 cho Value / Text Expression, roi nhan Enter.
Click OK.
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10. Nhéc lai cac buoc tur 7 dén 9 cho céc muc liét k& con lai, gdn cdc gid tri nhu sau cho
PARTNUMBER:

e Cut-List-Item3(1): M1234-02
e Cut-List-Item4(4): M1234-03
o Cut-List-Item6(2): M1234-04
Ban c6 thé hién thi cdc sd chi tiét trong danh myc chi tiét ma ban s& dua vao ban vé.

11. Luu tai liéu.

Pwa bang danh muc vao ban vé

Dua bang danh muc vao ban ve. e e —— e

2 BOCEFrOmE
: . N kd A N\ A -'_ T _1 -_ T ‘?I B .-
I. Click Window, va chon ctra s0 tai li€u : . S — -
drawing. : 15816113 14 1
[ | 2 SH BEARLETE & |

2. Click Weldment Cut List gl (thanh cdng
cu Table).

3. Chon hinh chiéu trong viing d6 hoa.

4. Click @ dé déng PropertyManager.

5. Click trong ving dd hoa dé dat bang danh
muyc tai goc trdi trén cua trang.

Bﬁy glé thay d6i cd chir cua béng danh muc Ilély [eamminie
1. Right-click trong bang va chon Properties. o
13 4 TIRC IO I T A T L
El TETEENETTY =y

2. Trong PropertyManager, click Table
Format.

3. Dudi Text Format, huy Use document font,
roi click Font.

4. Trong hop thoai, dudi Height, chon Points
va dat bang 14.

5. Click OK.

C0& chir va ban da nho lai.

6. Click @ dé déng PropertyManager.

Thém mot cft vao bang danh muc
Add a new column to the cut list for the custom property PARTNUMBER that you added trong the
part document.
1. Right click trong c6t LENGTH va chon Insert, Column Right.
2. Trong PropertyManager, du¢i Column Properties:
a. Chon Cut list item property.
b. Chon PARTNUMBER trong Custom property.
c. GO PART NO. cho Title.
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3.

Click @

Mot cot méi da dugce thém vao bang, liét ké s6 chi tiét ban da xac dinh cho danh nuc trong
tai liéu part.

bé dicu chinh chiéu rdng ct, hay kéo bién cua cot d6.

Panh so chi tiét trong ban vé

1.

2.

Chon hinh chiéu.

Click AutoBalloon & (thanh céng cu
Annotation).

Trong PropertyManager, dudi Balloon Layout,

click Square .

Click @
Céc chi s6 d3 duoc dua vao hinh chiéu. Céc s
trong moi chi muc tuwong Ung vadi sO cua chi tict
trong bang.

Kéo céac chi s6 va ky hiéu han vao vi tri nhu hinh
minh hoa.

Tao hinh chiéu cho mét chi tiét han

Pé tao hinh chiéu cho mot chi tiét han, ban hdy chon chi tiét nay va xac dinh hudng chiéu trong tai
liéu part, roi tr¢ lai tai liéu drawing dé dat hinh chiéu. Hay tao hinh chi€u cho thanh chéo tiét dién
chir nhat.

1. Trong tai liéu drawing, click Relative View

(thanh cong cu Drawing).

Click Window, va chon tai li€u part.

3. Trong PropertyManager, dudi Orientation:

e Chon Front trong First, 16i chon bé mit cho Front nhu hinh minh hoa.
e Chon Bottom trong Second, roi chon bé mat cho Bottom nhu hinh minh hoa.

Nhirng lwa chon nay trén thanh chéo s& xdc dinh hudng cua chi tiét trong hinh chiéu.

Click @
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5. Tré lai tai liéu drawing.

Click dé dat hinh chiéu nhu hinh minh
hoa.

Bé mit ban chon cho Front 12 bé mat
hudng ra trude con bé mat ban chon cho
Bottom thi quay xuong dudi.

6. LAy kich thudc nhu hinh minh hoa.

7. Luu tai liéu drawing nay.
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Chic mirng ban da hoan thanh bai hgc nay!
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