L.OI NOI PAU

Truce ddy céng viée cia cde nha thiét ké 6 thé duoc hinh dung nhu sau:
thé hién y tudng bing mot mé hinh bua chiéu phac hoa trén gidy, vé cdc bdn vé
ky thudt voi mot s6 thong sé bun ddu (thiét ké so bo), tién hanh thiét ké' thu
S trén ban vé k¥ thudt, bé sung hidu chink cdc bdn vé vor cac quy trinh quy
pham,... Tém lai ddy la mét quy trink doi hoi rdt nhién thor gian, cong sic va
sif nhdn nai cia nhd thiét ké'vi cde bdn vé luén phdi siu doi, bs sung, hiéu
chinh,... va dung cu hay phdi ditng nhdt ¢6 1€ la vién tdy. Sdn phdm dicoc thiét
ké thit cong nhir vy rdt 6 thé sé khong di bén hodc qud thita bén, co cdit ¢6
thé sé khéng hoat dong hay khéng dat droc cde chi tidu déng hoc va dong e
hoc dé ru, tham chi két cdu cé thé sé phdi lam viéc trong mién coéng hiong
ctid né,... Khi dé quy trinh thiét ké sé phdi tién hanh lai tr ddu va 6 thé
khong chi mdr lan.

Ngdy nay céng nghé thong tin dd xam nhdp vao cdc linh viee khoa hoc ¢éng
nghé, va trong linl vie thiét ké CAD da 1rd thanh mét comg cu dac lue. Viy
CAD I gi va xu thé plidr trién ciia nd ra sao?

Binh nghta ban dau cia CAD la Computer-Aided Drafting ¢6 nghiu la "Vé
ky thudt vor su tro ginp cua mdy tinh" va chire nang chit yéu ciia né la dua (hay
tin hoc hoa) ban vé k¥ thudt hai chiéu (2D) lén mdy tinh. Ngay nay CAD da
phdt trién thanh "Thiét ké' véi su tro gitp ciia mdy tinh" (Computer-Aided
Design} va xdy dung e tiép cde mé hinlt ba chiéu (3D). Sau khi thiét ké mé
hinh € duoe kiém tra, phan tich trén mdy tinh trieée khi dica vao ché’tuo hay thi
cong lant giam thiéu sai sot ciing nhu thoi gian tung sdn phdm ra thi truong.

Phan mém SolidWorks do cong ty SolidWorks phdt trién la mot trong cdc
phan thiét ké uy tin nhdt trén thé ¢idi cho phép ngueoi st dung xay dung mé hinh
3D cho cac chi tiét, lap ghép ching thanh san phdm hoan chinh, kiénm tra déng
hoc, cung cdp théng tin vé vat lidu,... Hon thé nita, tinh md va tink tuong thich
cia SolidWorks cho phép nhiéu phdn mém ting dung néi tiéng khdc chay trie
1Hép trén moi trudmng cia nd; SolidWorks ciing két xudt ra cdc file dif lidu dinh
dang chudn dé nguci sit dung 6 thé khai thac mé hinh trong méi triong cac
phan mem phdn tich kiide. Vi du: cde phdn mém phdn tich ANSYS, MSC ... ¢6
thé kiéni tra mé hinh vé phuong dién fing sudt, bién dang, nhiét; xde dinh tdn s&
duo dong riéng; mo phong ftuong tde cia cde dong chdy khi (hodgce chdt long)
vl mo hind ... Cac plicn ment COSMOS, ADAMS,... 6 thé kiém tra cde théng s&
dong hoc hay déng luc hoc cia mo hinh, cde phan niem Z-Custing, Pro-Custing,. ..
6 thé mo phong qud trink diic sdan pham,...



Trong Thoi dai S6 (Digital Age) mot cong ty khong dp dung cong nghé s6 sé
khong thé canh tranh voi déi thi 6 ddu te vao linh viee nay. Vi vay quyét dinh
ddu tie khai thac phan mém thiét ké' SolidWorks 1a can thiét cho méi nha thiét
ké"cring nhur doanh nghiép.

Tuy nhién dé 6 thé khai thac hiéu qud mét phin mém mdi thi vdn dé dao
tao huong dan sit dung va hé tro k¥ thudt tric tuyén la rdt quan trong doi voi
méi doanh nghiép hay cé nhdn sit dung. Nhiéu khi chi vi céng ty, nha thiét ké'
hay sinh vién k¥ thudt chica dugc trang bi 16t vé tiéng Anlt chuyén nganh, huay vi
thiéu ai liéu hudng din sit dung phit hop, sé ngdn ngal budce chan vao linh vie
nay. Dé dap img phdn ndo nhu cdu trén chiing 161 bién soan cudn “Huong dan
stz dung SolidWorks trong thiét ké ba chiéu”.

Sdach duge ditng lam gido trink cho cde khéa dao tao sw dung phdn mém
SolidWorks (trinh do co bdnj do Trung tam Phdt trién va Ung dung Phin mém
cong nghiép (Trung tam DASI) - Tricong Dai hoc Bdch khou Ha Nt két hop voi
Cong ty IME Technology cita Mulaysia 16 chire dinh ky va theo dia chi doanh
nghiép, Nhan dip nay ching t6i cing xin cam on Trung tam DASI - Truong Pai
hoc Béich khou Ha noi va Cong ty IME Technology dd tao diéu kién thuan loi
cho chiing 160 trong qud trinh hién soan cudn sdach nay.

Cuon sdach ditoc bién soan duu trén cdc tai liéu nguyén bdn tiéng Anh ciu
Cong ty SolidWorks, <6 sut tham khao cdc tai liéu cia cac phan mém thiét ké’
khdc, su gop ¥ cita cac dong nghiép, kinhi nghiém giang day, thiét ké cia cac tdc
gid. citng ning sie dong gop y kién cua cac sinh vién, hoc vién cao hoc. Tai liéi
bao gom 10 cluong, trong moi chuong ngoai phan huong dan sit dung cdc ¢ong
cu thiét ké déu 6 cao vi du minh hoa dé nguoi sit dung tién theo déi va thuce hanh
ngay. Hy vong ddy sé€ la mét rai liéu tham khao hitu ich cho nguwai v hoc, va la
tai liéu 16 tro gidng day cho cdc co 56 dao tao khde.

Tuy nhién vi tai liéu gom nhiéu khoi kién thitc va phdi hoan thanh trong thoi
gian o han nén trong qud trinh bién soan khéng tranlt khoi thiéu sét. Chiing t6i
vin chdn thanh cdm on rhitng ¥ kién déng gép ctia ban doc dé cudn sach sé ditoe

hoan chinl hon trong ldan tai ban sai.



Chuong 1
MOI TRUONG LAM VIEC

1.1. GIAO DIEN CHUONG TRINH

SW 12 m6t phan mém thiét k& ba chiéu dugce sir dung rdt rong rai trong cdc linh vuc khac
nhau: Xay dung, Kién trdc, Co khi,... duge 14p trinh bang ngén ngit Visual Basic (VB) va st
dung céc cong nghé mdi nhit vé linh vige dé hoa méy tinh. Cic vat thé dugc biéu dién hét
sttc truc quan, tao cho nguoi sir dung cam gidc dang lam viéc trén mot mé hinh that. Giao
dién chuong trinh thuan loi cho nguoi sit dung, khong bit ngudi ding phai nhé n cic lénh
mot cdch chi ti€t, vi cdc biéu tugng cha niit 1énh trén cdc thanh cong cu da cho ngudsi sir
dung biét so bd vé chifc nang cua chiing.
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Hinh 1.1: Moi trudng lam w'_éc.SW .
1.2. MO MOT BAN VE sw

1.2.1. Cac loai ban vé cua SW

Trong SW ¢6 3 loai ban vé:

o Part (ban v& chi ti€t): Ban vé dugc sir dung dé€ tao cdc chi tiét rieng 1€, do dé trong
ban vé chi tiét ngudi sit dung khong thé tao dugc 2 chi tiét trén nd. Ban vé nay
thudng xuyén dugc sir dung d€ thiét k& céc chi tiét 3D.

e  Assembly (ban vé lap): Bin v& nay lién két cdc chi tiét trong ban v& chi tiét lai
v&i nhau, dé tao thanh mét cum chi tiét hodc mot san pham hoan chinh. Ban vé& lap
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lién két céc chi tiét lai v6i nhau do dé néu c6 sy thay ddi nao tir cdc ban vé chi ti€t
thi chi ti€t tuong ing trén ban v& 1ap ciing tu dong duge cap nhat theo.

e Drawing (ban vé ki thuat): Ban v& niy chii yéu diing dé biéu dién cic hinh chiéu
hodc cdc mat cét tir ban vé chi tiét hodc ban Ve lap.

Mai lién hé giita cdac ban vé trong méi truong SW (hinh 1.2).

Parts

Assembily

Hinh 1.2

1.2.2. Tao moét ban vé

Kich New &= trén thanh cong cu, hoac chon File > New (Ctrl + N), hop thoai New
SolidWorks Document xudt hién ¢hinh 1.3). Trong Tab Template c6 3 loai ban v& (xem
tiét 1.2.1), nhdy dup (hoic kich chuét va chon OK) vio biéu tuong cla loai ban v& cin tao.

New SolidWorks Document

Assembly Drawing

Hinh 1.3



1.2.3. M6 mét ban vé da cé

Trong méi trudng st dung, kich Open &
hop thoai Open xuét hién (hinh 1.4).

hoidc chon File > Open trén thanh Menu,
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Hinh 1.4

Trong Look in chon dudng dan dén thu muc luu trit ban v& va kich OK.
Chii y: Trong SW 6 3 loai bdn vé tuong ting véi 3 kidu file véi phdn md rong khdc nhau.
o sldprt tuong iing vov bdn vé chi tiét (Part).
o sldasm tirong iing véi bdn vé ldp (Assembly).
o slddrw tuong tmg voi ban vé ky thudt (Drawing).
1.2.4. Chon don vi do cho ban vé
Mot ban v& vira dugc tao thuong cé don vi do dai mac dinh, duge xdc dinh khi cai phan

mém SW. Do viy ngudi sir dung c6 thé thay ddi don vi do cho phl hop véi tieu chudn coa
ban v&. D€ thay d6i don vi do, chon Tools > Options.

Hop thoai System Options - General xuit hién, trong hop thoai System Options -
General, chon Tab Document property, chon Units, hop thoai Document Property -
Units xuét hién (hinh 1.5).

e Xic dinh don vi dai (Linear Units)

Tha == dé chon don vi do, trong SW ¢6 cdc hé théng don vi do sau: Millimeters,
Centimeters, Meters, Inches, Feet, Feet & Inches, kich chudt dé chon don vi can thiét.
Trong Decimal Place chon cédp chinh xdc (s6 chit s6 sau diu phay). Néu ta chon don vi do
12 Inches hoiic 1a Feet thi ¢6 thém lua chon Decimal hoac Fraction.



e Xic dinh don vi do goc (Angular Units)

Tha 3 dé x4c dinh don vi do géc. SW gém cdc hé théng don vi do goc sau: Degrees,
Deg/Min, Deg/Min/Sec, Radians. Tuong tw nhu don vi dai, vho Decimal Place dé xic
dinh c4p chinh xdc clta gia tri s6 do goc.

iDocument Properties - Units
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Hinh 1.5
1.3. THEM BOT CHUC NANG VA BAT TAT THANH CONG CU

Céc lénh cha SW chi yéu duge thuc hién thong qua cdc ndt 1énh trén thanh cong cu. Vi
vay nguoi st dung phai biét cich thém bt cac miit 1énh cho thanh cong cu va bat tat thanh
cong cu mot cach linh hoat.

1.3.1. Bat tat thanh cong cu (Toolbars)
Nhén chudt phai trén thanh Menu hoac chon View > Toolbars, bang Iua chon cic thanh

cong cu xudt hién. N&u ta mudn bat hoac tat thanh cong cu nao thi dung chuét tich (check)
vao thanh ¢éng cu can Iua chon.

1.3.2. Thém bét chitc nang che thanh cong cu

Sau khi thanh cong cu duge bat, néu trén thanh cong cu chua ¢é nuit 1énh cén sir dung thi
c6 thé ti€n hanh theo cdc bude san day:
v Nhan chuét phai trén thanh Menu chon Customize hoac chon Tools > Customize,
hép thoai Customize xudt hién (hinh 1.6).



ketch Tools
{ Sketch Relations:

Hinh 1.6

v" Trén hop thoai nay ngudi st dung cé thé chon Tab Toolbars dé bat tit thanh cong
cu. Néu muén thém niit 1énh cho mot thanh céng cu da & trén man hinh ta chon Tab
Commands, tim nit 1énh dé trong Buttons img v&i cdc thanh cong cu chita trong
Categories, nhian chuot trén mit 1énh, kéo-tha vao thanh cong cu trong cita sé clia
ban vé.

1.4. MOT TRUGNG VE PHAC

1.4.1. Gioi thiéu

VE phic 12 budc co ban ddu tién dé hinh thinh mé hinh. M6 hinh tao thinh trong SW
duoc lién két véi bien dang cua ching. Khi hiéu chinh bién dang, mo hinh tu dong cap nhét
nhiing thay déi nay.

Ta lam viéc trong moi trudng vé phac khi can tao ra hoac hiéu chinh cic bién dang cua
m6 hinh. Mai trudng vé phic bao gébm mit phing vé phic (Sketch) va cdc cong cu vé phic
(Sketch Tooks).

1.4.2. Mit phang vé phac 1a gi ?

Mat phing vé& phéc chia cdc d6i trong hinh hoc tao thianh bién dang ciia vat thé hoic
cdc yéu t6 hinh hoc trong qué trinh xay dung vat thé (vi du nhu qu¥ dao quét, truc quay...).
Mé hinh duge hinh thanh tir cdc bién dang vé phic bing cich chi€u cdc bién dang hoac
xoay cdc bién dang.



Hinh 1.7 minh hoa mé hinh dugc hinh thanh bang c4ch quay bién dang quanh truc.
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Hinh 1.7

1.4.3. Tai sao phai tao mat phing vé phac?

Cdc mo hinh 3D duge tao thanh dya trén nén tang cic bién dang trén nhiéu mit phing
v& phéc khic nhau va céng cu tao hinh tuong ing (Extrude, Revolve...). Mit phing vé phéc
lién két véi mé hinh. Do do, khi ta thuc hién hiéu chinh mit phing vé phéc, phdn mé hinh
tuong tng sé& thay ddi theo.

1.4.4. Kich hoat mdéi truong vé phac

Kich Sketch %& (rén thanh cong cu Sketch hoac chon Insert > Sketch. Mot mat
phang v& phic méi dugc tao (cé tén mic dinh Sketchl) tring véi miat phing man hinh, khi
dé6 ta méi ¢6 thé sir dung duge cic 1énh vE phac 2D.

1.4.5. Cong cu Select {chon)

Kich Select n trén thanh cong cu SKketch hoic chon
Tools > Select, ciing ¢6 thé nhin phai chudt chon Select tix
Menu ngit canh. Sau khi chiic nang nay dugc kich hoat thita =~
¢6 thé thuc hién cac nhiém vu sau:

e  Chon cic d6i tuong ¢6 trong mat phang vé phic.

» Kéo mot d6i tuong hoac diém cudi (EndPoint) dé
thay déi hinh dang hodc vi tri clra d6i tugng.

¢ Kich dip vao kich thuéc (Dimension) dé thay déi - - f-—-i i
gid tri.

e Luwachon cdc canh (Edge) hoiac mit (Face). Hinh 1.8
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1.4.6. Cong cu Grid (tao ludéi)

Cong cu Grid ding dé tao luét trén mit phing vé phic dé tao diéu kién thuan 1gi cho
qué trinh v& va tao kha ning bat diém trén cdc nit cla ludi vé.

‘Kich Grid

trén thanh cong cu Sketch hoic chon Tools > Options. Hop thoai

Document Properties - Grid/Snap xut hién nhu hinh 1.9,

Document Properties - GF

& irtual Sharps
L. aAnnotations Display

L Units

-Colars
;- Material Properties
‘. Image Quality

I

Hinh 1.9

Trong hép thoai, chon (check) hay huy bd (uncheck) hop kiém Display grid dé bat
hodc tat luéi vé trén mat phang vé phic.

Nhap gia tri cho hop Major grid spacing va Minor-lines per major. Gi4 tri trong
Major grid spacing 12 khoang céch giita cdc duong thing chinh (dudng thiang nét
dam trén hinh 1.8) trong mit phang v& phéc va gi4 tri trong Minor-lines per major
13 s6 6 tinh theo phuong ngang (ciing 1a s6 0 tinh theo phuong ding) giita hai dudng
thang chinh.

Chon Snap only when grid is displayed (ch€ do bét diém chi hoat déng khi hop
kiém Display grid duoc chon), khi dé di ta cé chon Snap to points (bat ché dé bit
diém) ma khong chon Display grid thi ch€ dé bat diém ciing khong hoat dong.
Nguoc fai dit khong chon Display grid nhung chon Snap to points thi ché do bat
diém vén hoat dong.
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1.4.7. Cong cu Modify Sketch

Cong cu Modify Sketch di chuyén,
quay mat phang v& phéc, va phéng to
(thu nho) dong thoi céc d6i tuong mat
phing dé.

<K

e

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

Xac dinh cidc thong s6 cho
Modify Sketch.

Scale About: Lua chon nay cé Hinh 1.10

anh hudng dén goc phéng to

hay thu nhé cic d6i tugng trong mat phang v& phic.

Néu lya chon Sketch origin thi g6c ti 1¢ cla né triing véi goc toa dé clia mit phing
vE phéc.

Néu lua chon Moveable origin thi géc ti 1& tring véi tam ca cic d6i tuong c6 trong
mit phing vé phic.

Factor: Ti I¢ phong to hay thu nho.

Translate: Dich chuyén mat phing vé phic doc theo céc truc X va truc y.

Ta c6 thé nhap gi4 tri dich chuyén vao 6 X value va Y value hoac cé thé kéo chuot
theo 2 truc X va y.

Néu chon Position selected point, khi d6 ngudi sit dung cdn x4c dinh mot diém dac
biét ctia mot déi tugng nao dé (diém cudti, trung di€m, hodc 13 thm cha cung trdn, ...)
trong mit phang v& phdc. Toa d6 ctia di€ém duoc chon s& dugce hién thi trong hop X
value va Y value. Néu ta thay déi cdc gi4 tri trong hop thoai va nhén phim Enter thi
toan bo cic déi tuong c6 trong mat phang vé phic s€ di chuyén sao cho toa do cla
diém da chon triing véi cdc gid tri da dugc xdc dinh trong hop X value va Y value.
C6 thé quay mat v& phdc theo 2 céch:

Nhap gid tr1 géc quay cho 6 Rotate.

Nhan chuot phai va di chuyén chuot.

Kich Close dé déng hop thoai.

Chi y: Sau khi nhdp mot gid tri bdt ky trong budc 2, nguoi sit dung ¢6 thé nhdn phim

Enter dé' thdy su thay doi trén mdt phdng vé phc.
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