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Grong xuwthe hai nhéyp nén kink 6 the gici cia Viet Vam, cie chuong tink twdong hod thiéh

Crong nhimy céc phén memtwdong hod thié e 3D (trong khang gian 3 chidu) phé bién, phan
mém SolidWorks di vv dang kehéing dinfy vis tui vitng chée dan daw the gici; v phan mém the hien tw
duuy thieh k&’ va cong nghé lap tink méi. SolidWorks lampt cang cwdéic lue cho: vige thish ke tw déng,
cde vt the 3 chidw (3D), girip chov cie kif sw twth hign cie i tudng sing tao ciia minky trong thich ke
m_éf/ca’c/vm%uamtél/}dwnwf/zéwc/wﬁéf’ﬁD m@%dﬁw%ﬁnywt&mdéﬁ%[cﬁt/m&om%@m
chistiél, nhank ching th hién chistiéh dé thich ke thank bér vé iy thuat tuwyen thing, (2D), thiét ke tao
kbuwion, tao mawcho linky wee diie mt cich nhanky chéng tivcde chitiéh di duge thich ke SolidWorks nél

- Caomé hinkythich ke thudn tusj lehéng gian 3 chiéw véi giao dien dé nim bib vev sib dung;

- T chuyirnghipocaos cith quin b e by phin oo on deivang chue nghin it
khuéndiie, ...
thig ke tuw dongs SolidWorks phién bén méi nhai: SolidWorks 2008. air ligw gam 10 chuong, gidi
witng ciechuong 1,2, 3,4, 5, 7 va8, sawdértisp tue nghien ciw vathue hankvcde ngidung con lai

Ratmong swphe binkdéng gép; moi kicn déng gép.xin g vé:
Trung tdm Cong nghé Thong tin - Hoc vién Phong khong Khong quén

Dignthoai069.592.891 hodc Email: tunglamtinhocale(@yahoo.com
Winvchanthanbycéman!
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Trung tdm CNTT - Hoc vién Phong Khong - Khong Qudn Trang &3«
Chwong 1. KHAI QUAT CHUNG VE THIET KE TRONG SOLIDWORKS

Chuong nay gidi thiéu chung vé phan mém SolidWorks va gitip hoc vién ndm
duwoc giao dién cua Solidworks va cach thiét Iap méi trirong phac thao ban vé trong
SolidWorks.

N6i dung chwong nay gém

1.1. Gii thiéu vé SolidWorks
1.2. Bat dau v&i SolidWorks
1.3. M& mét file da c6 san

1.4. Mo6i trwong phac thao trong SolidWorks

1.5. Gi&i thiéu mét sé6 biéu twong SolidWorks

1.6. Cac thanh céng cu

1.7. Dit ché do lwéi trong moi treong vé phac thao
1.8.Bang phim tat thao tac nhanh mét sé l1énh

1.9. Nhap/xuét tai liéu SolidWorks

1.10. Bat ché doé cho hé théng

1.11. Pat cac thuoc tinh cho ban vé

1.12. B6 sung cac nut Iénh cho cac thanh céng cu:
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Trang &edeé Thiét ké tw déng bing SolidWork

1.1. Gi&i thiéu vé SolidWorks

SolidWorks str dung giao dién d6 hoa ctia Microsoft Windows, Solidworks
dwa trén co s& ngudi dung da quen lam viéc trong moi treong Windows.

1.1. 1. Cac nguyén tac thiét ké trong Solidworks

« Sir dung Solidworks co thé tao cac chi tiét 3 chiéu, sau do co thé st dung cac
chi tiet nay dé tao cac khoi lap ghép va cac ban vé 2 chiéeu.
Cac chi tiet
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Hinlr 1.1

« Solidworks - 1a hé théng 1am viéc theo nguyén tac cho kich thwéc, tire 1a luc
dau vé phac sau dé cho kich thudc va cac méi lién hé gitra cac phan ti. Khi thay dbi
céac kich thudce thi kich thwée va hinh dang ctia chi tiét ciing thay ddi nhwng van git
tinh chat chung, Vi du nhw trong chi tiét biéu dién dwéi day chiéu cao hinh hop trén
ludn bang ntra chiéu cao hinh hép duéi (Xem hinh 1.2) trang sau.

« D& thuyc hién dwoc diéu nay, khi vé xong nguwoi ta phai thém cac rang budc.
Viéc thém rang budc giup cho Solidwork hiéu dwoc mbi quan hé gitra chi tiét cha
ddng va chi tiét phu thudc (bi ddng) dwa trén nguyén tac:

¥~ Rang budc tréi ndi phai theo rang budc cb dinh.
¢~ Rang budc sau phai theo rang budc trwdc.
¥~ Khéng thé thay dbi, bd sung nhitng rang buéc ma pha v& rang budc treéc do.

%~ Chinh vi vay, trong trudng hop khéng bd sung dwoc rang budc, phai xéa rang
budc trudc méi thue hién dwoc viéc bd sung nay.

Trao doi hoi dap trén Dién dan Khoa hoc Ky thuat va Céng nghé Théng tin http://khkt.net
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—

Hinh 1.2.

« M& hinh SolidWorks 3 chiéu gém cé 3 loai tép khac nhau: tép chi tiét, khéi lap
ghép dwoc tao tr cac tép chi tiét va cubi ciing 1a ban vé ky thuat 2 chiéu. Céac chi tiét,
khéi 1&p ghép va ban vé biéu dién cung mét vat thé trong céac tai liéu khac nhau
(dwoc lwu gilr trong cac tép cé dudi khac nhau). Bat ky mét thay ddi nao dbi voi vat
thé dwoc dwa vao mot tai liéu déu dwoc phat trién ra céc tai liéu khac chira vat thé
do.

« Da sb céac hinh khdi (hinh tiét) dwoc xay dwng tir nhirng phac thao (hoa tiét)
2D. M6t hoa tiét [a mot mat cat 2D. Sau do6 cac hinh tiét dugc tao ra bang cac cong
cu chuan nhw dwng ding, khoét, quay tron, kéo dan cac hoa tiét hodc dich chuyén
theo cac dwong dan. v.v...

Hoa tiét ]
Hoa tiét kéo dan 10mm

Hinh 1.3

« St dung cac hinh tiét dé tao cac chi tiét. Cac hinh tiét co thé 1a mét hinh cy
thé (hinh 16i, khoét, 16 khoan) hay la cac thao tac (vé tron, vat goc, v.v...) t6 hop lai dé
tao ra cac chi tiét.

égMQt hinh 3D bat ky phai tim dwoc cach chia nhé ra cac thanh phan sau d6 vé tirng
phan mét. Viéc vé nay co thé dung Iwa chon Merge (Hop nhat) dé tao thanh khéi lién
v&i khoi da tao trwéde do.

/25 Chi tiét d& vé khdi thuwerng khdng duoc cd sw chdng chéo (giao nhau khi tao khbi)
néu khoéng sé bi 16i contour.
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Khéi co 56 Hinh 161 Hinh khoét

c\ ,

Vé canh Ld khoan
Hinh 1.4

1.1.2.Cac thuat ngir trong SolidWorks
Ctra sé tai liéu:
Ctra sb tai liéu trong SolidWorks chira 2 phan:
Trong phan bén trai gébm:

e Quan ly cay céu tric tai liéu (Feature Manager): biéu dién cau tric cta chi tiét,
ban vé lap, ban vé ky thuat.

e Quan ly tinh chét (Property Manager) bao dam cac phwong phap hd tro’ cho viéc
tao cac hoa tiét, hinh tiét va cac méi quan hé véi cac phu luc cia SOLIDWORKS.

e Quanly cac cau hinh (Configuration Manager) dung dé tao, chon va xem qua
cac cau hinh khac nhau cua chi tiét, ban lap trong tai liéu

Bén phai 1a viing dd hoa trong d6 co thé thic hién cac 1énh khac nhau ddi voi
chi tiét, ban lap va ban vé ky thuat

Vimg do hoa

Phan trai: iz
thé hién cay.  [{ =
cau fruc tai fﬁt‘ i
lien
0 Y o

Hinh 1.5
Cac thuat ng¥ chung trong cac mé hinh

Ngwoi dung can lam quen véi cac thuat nglr thwéng dung trong cac tai liéu
cua SolidWorks sau:

Trao doi hoi dap trén Dién dan Khoa hoc Ky thuat va Céng nghé Théng tin http://khkt.net



Mat phing Oesl

Cac déu chi huéng phét trién: Cac dau cho phép dich chuyén déng va cho mét sb
cac thdng sb, khéng rdi khdi vang dé hoa. Cac d4u tich cwe c6 mau vang, cac dau
khong tich cwc c6 mau ghi.
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Hinh 1.7

Tuy nhién tat ca cac thdng sbé déu cho trong phan quan ly tinh chat (phan bén
tréi clra s6) dé nam cac 1énh dugc tét hon. Khi da thanh thao céac lénh co thé thuc
hanh dung cac dau chi hwéng dé déi hoac thém chiéu phat trién. Khi bd sung thém
lwa chon SolidWork tw déng ndm tinh huéng ma yéu cau thém nhirng théng tin can
thiét giup cho viéc vé dwoc hoan thién.

Cac thanh dung cu:

Cac biéu tuogng trén cac thanh gjung cu cho phép truy cap dén céac lénh thu@ng
dung mdt cach nhanh chong. Mét s thanh dung cu luén luén dwgc hién ra; mét so
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khac tw dong ma ra khi ma tai liéu & dang twong (¢ng.Thi du khi m& mét tai liéu khoi
lap ghép thanh dung cu sau tw dong xuat hién

Dé bat tit cac thanh dung cu chon View/Toolbar...nhodc == thanh cong cu

n?o do. Khi Qé xuét hién daqh sach tat ca cac thanh cbng cu. Chon thanh cong cu
can bat tat bang cach danh dau vao tén thanh dung cu.

1.2. Bat dau vé&i SolidWorks
Man hinh kh&i dong SolidWorks 2007 c6 dang nhw hinh 1.8

§¥ SolidWorks Office Premium 2007 CEX

File View Tools Help

IDPHE® (2|9 - (kb Ha 38 -0 89

Hinh 1.8

Dé bat dau v&i mot ban thiét ké ban c6 thé mé mot ban vé méi bang cach nhan
t6 hop phim Ctrl+N hay =™>menu File\New hodc tlr thanh céng cu =2biéu

twong D Khi,dc') ctra s6 New SolidWorks Document sé hién ra nhw hinh 1.9 cho
phép ban co thé lwa chon:

- Part: dé thiét ké cac ban vé chi tiét dang 3D, céac file nay c6 phan mé rong
*.sldprt.

- Assembly: Sau khi da c6 cac ban vé chi tiét ban c6 thé chon Assembly dé 13p
ghép céac chi tiét thanh cum chi tiét hay thanh mét co ciu hay may hoan chinh céac
file nay c6 phan mé rong *.sldasm.

- Drawing: Khi d& cé ban vé chi tiét hodc ban vé 1ap thi ta chon Drawing dé
biéu dién cac hinh chiéu, mat cat tr cac ban vé chi tiét hay ban vé 1ap da co & trén
céc file nay c6 phan mé réng *.slddrw.
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New SolidWorks Document @@
Tl_.ltu:uria.l
I [, E | E
:
park assEm draw
Preview

[ Ik ] [ Cancel ] [ Help

Hinh 1.9

Sau day la cac tuy chon:

* Chon Part: dé thiét ké céac chi tiét dang 3D. Trwéc hét ban phai co6 cac mat
phang vé phac thao, thdng thuwdng SolidWorks mac dinh chon mét Front 1am mat vé
phac thdo. Tuy vao két cau clia céac chi tiét thiét ké ma ta tao ra cac méat phac thao
khac nhau van dé& nay sé dwoc trinh bay kj & chwong 2, 3, 4. O day dé bat diu vé

phac thdo ban can ra 1&nh vé& bang cach =2 biéu twong l@ trén thanh cong cu
Sketch hoac chon menu linsert\Sketch. Khi d6 man hinh giao dién c6 dang nhw
hinh 1.10. V&i lwa chon nay ban cé thé thiét k& cac chi tiét phirc tap bang cac 1énh
trinh bay & cac chwong 3, 4, 5.

¥~ Viéc chon mat phang dé& vé phac thao rat quan trong. N6 quyét dinh dén hiéu
suat cong viéc. Trong trwong hop vé xuét phat tir bé mat cong, thi viéc tao mat
phang phai dwgc can nhac dé phat trien cac khoi dwoc thuan lgi nhat.

T méi mat phang, ban c6 thé thwc hién vé 1 hay nhiéu phac thao. Mbi phac thao
sé lam can cir dé xay dwng 1 khdi. Tuy nhién néu vé chi 1 khoi ciing can xem xét

ting trvong hop cu the dé chon cho dung, cé khi chi can 1 phac thao la da, nhung
nhiéu trwong hop ta van phai vé thém cac phac thdo khac dé hé tro.

& T cac phac thao mubn phat trién thanh cac khdi, tAm... thi cac phac thao nay
phai du diéu kién phat trién thanh kho6i tdm do. Mot trong nhirng dir liéu thong tin ma
ban bo sung khdng hop ly thi sy phat trien thanh khdi can vé ciing khdng thwc hién
duoc.

éViéc l&y cac ban vé phac thao tr phan mém khac, cin c vao bang nhap xuét dé
biét chi tiét. Théng thueng vé bang SolidWorks nhanh hon rat nhiéu.

& Néu xac dinh tét hinh phéac thdo, cong viéc sé gidm rat nhiéu cdng strc cia ban.
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Trang @106 Thiét ké tw dong bang SolidWork
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Hinh 1.10
* Chon Assembly: Trwdc d6 ban da phai co cac ban vé chi tiét ctia cac chi tiét can
lap. Vi dy muon c6 cum chi tiét nhw o hinh 1.11, trwéc hét ta phai c6 ban vé cac chi
tiet truc, canh bom, banh rang, chot. Moi chi tiét la mot file

Tice

2

Chot

Banh ring

Canh bom

Hinh 1.11

Cac budc dé thuc hién 1&p ghép nhu sau:
1. M& mot Assembly. Bang cach =2 biéu twong Assembly (trén hinh 1.9).
2. Béng thdi mé& cac ban vé chi tiét (nhw vi du trén ta phai mé& 4 ban vé chi tiét).
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Hinh 1.12.

3. Chon menu Window/Tile Horizontall (hoac Tile Vertically) ta sé cé hinh
nhw hinh 1.12

4. "N\A (true tidp vao céc chi tiét) tr ban vé chi tiét sang ban vé 1ap nhw
hinh 1.12

Céc budc tiép theo xem tiép & chwong 7. O chuong nay chi gioi thiéu cach bat dau
v&i mot ban vé lap.

* Chon Drawing: Trid'c d6 ban da phai co cac ban vé chi tiét cla cac chi tiét
hoac cum chi tiét. Vi du nhw cum chi tiét nhw & hinh 1.13.

Hinh 1.13

Cac budc dé thue hién nhu sau:
1. M& mét ban vé Drawing, cach m& nhw da trinh bay & trén.
2. M& ban vé chi tiét hoac cum chi tiét can tao ban vé kj thuat 2D.

3. ™2 menu Window\Tile Horizontally hodc (Tile Vertically) ta sé& cé
hinh nhw hinh 1.14
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4. "N\ biéu twong trén ban vé 1&p hoac ban vé chi tiét chuyén sang ban vé
Drawing ta c6 hinh 1.15 & day chi gi¢i thiéu bwdc dau con cu thé sé dwoc trinh bay
& trong chuwong 8 cua tai liéu.
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Hinh 1.14

[ 144

el [T}

e 0w Pam'y N B

Hinh 1.15
1.3. M& mét file da c6 san

_ Chay chuwong trinh SolidWorks ban ’_)nut Open hoac tr menu File\Open
hoac to hgp phim Ctrl+O hdp thoai Open xuat hién nhw hinh 1.16 dwéi day.
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" Configure & Preview [ MewOrly [ Lighbeeight

Hinh 1.16

Trong do:
Look in: Pwdng dan thw muc lwu ban vé.

Files of type: Cac kiéu dubi m& rong cltia SolidWorks thong thwong mac dinh
3 kiéu (ban vé chi tiét, ban vé 1ap, ban vé ky thuat) véi cac dudi twong rng (*.sldprt,
*.sldasm, *.slddrw).

1.4. Moi trwong phac thao trong SolidWorks

Phac thdo la buwdc dau tién dé thiét ké cac mé hinh, cac chi tiét may.Chang
dwoc thwe hién trén cac mat phang (thuong la cac bién dang cda chi tiét), tuy vao do
phtrc tap hinh hoc cta cac chi tiét khac nhau ma (rng véi méi chi tiét ngudi thiét ké
phai tao cac mat vé phac thao khac nhau. Théng thwong SolidWorks mac dinh mat
vé phac thao la mat Front va thwd'ng cé cac mat Top, Right. Ba mat dé la da véi cac
chi tiét don gian. Bdi véi cac chi tiét phire tap, vi du cac mat xoan vit thi khi thiét ké
phai thém mot sé mat vé phac thdo phu tro dwoc tao tr Iénh Plane sé dwoc trinh
bay & chwong 6 cuda tai liéu. Vi du nhw hinh 1.17. a dw&i day la cac Profiles bién
dang, con hinh 1.17.b 13 chi tiét dwoc tao tir cac bién dang trén

I‘r. =
|3 =

Y, I's, | e

Profiles bién dang
Hinh 1.17
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1.5. Gi&i thiéu mot sé biéu twong SolidWorks

Khi lam viéc v&i SolidWorks ban can chu y t&i biéu twong & géc phai trén cua
vung do hoa dé thwc hién l1énh (Ok, Cancel, Exit Sketch) va mét s6 ky hiéu & hinh
1.18 duwéi day.

s — ﬁ Ewt Skelch ; % 1

Canct! ——e Cancel

NN :
v)(%)(? s
*/:I -/ T _ Hoic
OE, Cancel, Help
Hinh 1.18
Trong qua trinh thao tac néu 18nh nao d6 chwa dwoc rd rang mudn doc

Help ban =™ biéu twong Help nhw & trén. SolidWorks sé cho phép doc ngay
thudc tinh va co6 vi du ctia Iénh dé.

1.6. Cac thanh céng cu
Trong cac phan mém Windows néi chung va SolidWorks néi riéng con rat nhiéu

thanh cong cu thong dung khac. Dé bat tit cac thanh cong cu khac chon
View/Toolbars/(Chon thanh cdng cu can thiét).

Sau day chuang téi gidi thieu mét sb thanh cdng cu lién quan dén ché do6 quan
sat mo6 hinh cta SolidWorks: Thanh Standard View va thanh View

1.6.1.Thanh Standard View i .
1B 0DDPD

{ o S’ o N S N A A

Chiéu vé mat hién dang lam viéc

Mat chiéu dirng clha dbi twong

Nhin t&r mat sau cla déi twong

Mat chiéu canh cuia dbi twong

Mat chiéu canh nhin tlr bén phai

Mét chiéu bang cta dbi twong

Mat chiéu bang nhin tir phia dwdi

3 dang phéi canh

Hién hop thoai chon hwédng nhin.

DPé quan sat cung mét chi tiét & cac géc nhin khac nhau trén cung man hinh cé thé
lam nhuw sau. Chon menu Window\Viewport\....(chon 1, 2, 3 hay 4 view).
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(3 Tile vertical &3 Link v

Arrange [cons =
i Customize Menu
Close All

v | 1 slipoon weld flange

Custornize Meniu

Hinh 1.19

Néu chon Four View ta dwoc 4 hinh chiéu khac nhau cda vat nhw hinh 1.20.
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Hinh 1.20

Néu mudn quan sat nhiéu chi tiét trén cing man hinh thi ta mé& tat ca cac chi
tiét cAn quan sat. Khi d6 méi chi tiét dwoc mé ra & mot clra sd. Dé sép xép ching ta
chon menu Window\Tile —Horizontally d& xép theo hang ngang (hay Tile —
Vertically dé xép theo hang doc)..

Thi du ta c6 3 chi tiét dwoc mé va bb tri theo hang ngang nhw hinh 1.21
25 Gibng nhw cac chwong trinh vé khac, trong qua trinh v&, dé hién thj mot

trong nhirng trang thai xem View, ban c6 thé nhan phim cach dé hién thyc don xem,
twr do6 cé thé cudn, thu phdng hoac dwa nhanh vé ché dé chiéu dinh san.

%Cé thé nhan gitr phim Space Bar, va cudn chudt, tuy theo ché dd dang chon
ma SolidWork sé& phuc vu céng viéc cudn hay thu phéng hinh.
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Hinh 1.21
1.6.2. Thanh céng cu View

Thanh c6ng cu nay dung cho qua trinh di chuyén, phéng to, thu nhd, quay ddi
twong v&i cac goc nhin khac nhau, thuan tién cho qua trinh vé phac thao va lam viéc
v@i cac doi twong 3D.

TRAQAQAQSCH L B-DOOIII M

Thr tw cac cong cu ti trai qua phai la cac I1énh sau:
+ Lénh Zoom preview: Tr& vé man hinh trwdc do;

+‘Lénh Zoom to fit: Lenh nay c6 chirc nang thu toan bd cac dbi twong cé trén
vung do hoa vé toan b6 man hinh.

Dé s dung lénh nay co thé —> biéu twong hodc —2menu
View\Modify\Zoom to fit. L&nh nay cé thé thwc hién qua phim tat F.

+ Lénh Zoom Area: Lénh nay dung dé phoéng to cac dbi twong trong ding viing
khoanh chuét. Bé si¢ dung Iénh nay cé thé —> biéu twong hoac chon menu
View\Modify\Zoom to Area.

+ Lénh Zoom in/out: Lénh nay c6 chirc nang phéng to hay thu nhé toan bd
man hinh dé hoa tuy vao viéc di chuyén chuét (tr dwdi 1én trén thi phong to, nguwoc
lai t&r trén xubng dudi thi thu nhd). D& st dung lénh nay cé thé = biéu twong
hoac chon menu View\Modify\Zoom in/out.

+ Lénh Zoom to Selectipn: Lénh nay c6 chirc nang phoéng to dbi twong duoc
chon [én toan bd man hinh d6 hoa. D€ st dung Iénh nay co thé —> bidu twong
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hoac chon menu yiew\Modify\Zoom to Selection. Khi thwc hién Iénh trwéc hét phai
chon doi twgng can phong to bang 1énh Select sau do kich hoat 1énh.

+ Lénh Rotate View: L&nh nay c6 chirc nang quay cac déi twong theo cac goc
nhin khac nhau né réat tién loi trong qua trinh quan sat ciing nhw 1ap ghép gitra cac
mat trong qua trinh thao tac véi ban vé I&p Assembly. Dé s dung 1énh nay cé thé
— biéu twong hodc chon menu View\Modify\Rotate. Lénh nay ciing c6 thé st
dung phim Shift + cac phim mii t&én ngang doc dé thwc hién chuyén géc dé nhin
trong qua trinh I&p ghép.

+ Lénh Pan: Lénh nay c6 chirc nang di chuyén toan b cac dbi twong co trong
vung dé hoa theo mét phuong bat ky trén man hinh quan sat bang cach . bé
str dung I&nh nay cé thé =2 biéu twong hodc chon menu View\Modify\Pan hoac
c6 thé st dung td hop phim Ctrl+ cac phim midii tén sang phai hay trai.

+ Lénh 3D Drawing View: Lénh nay dung dé quan sat 3D trong ban vé ky
thuat.

+ Lénh Standard View: Bat thanh cdng cu Standard View.

+ Lénh Wireframe: Lénh nay cho hién tat cd cac canh cla mé hinh. Dé st
dung lénh nay — menu View\Display\Wireframe

+ Lénh Hidden Lines Visible: Lénh nay cho hién tat ca cac canh clia md hinh.
Nhirng canh khuat dwoc biéu dién bang mau khac hay phéng khac. Bé st dung lIénh
nay =™ menu View\Display\Hidden Lines Visible

+ Lénh Hidden Lines Removed: Lénh nay cho hién tat c& cac canh nhin thay
dwoc & goc nhin hién tai. Pé st dung lénh nay ™2 menu View\Display\Hidden
lines Removed.

+ Lénh Shaded With Edges: Lénh nay cho hién mé hinh & dang té bong cung
cac canh nhin thdy duwoc cia né. Pé sl dung lénh nay =2 menu
View\Display\Shaded With Edges & goc nhin hién tai.

+ Lénh Shaded: Lénh nay cho hién mé hinh & dang t6 bong & géc nhin hién
tai. Dé st dung lénh nay =2 menu View\Display\Shaded.

+ Lénh Shadows in Shaded Mode: Lénh nay cho hién mé hinh & dang t6 bong
va ca bong cta né. D& st dung lénh nay =2 menu View\Display\Shadows in
Shaded Mode.

+ Lénh Section Wiew: L&nh nay cho hién mét phan ctia mé hinh sau khi cat bd
bd mot hay nhiéu mat phdng. Pé s dung lénh nay =2 menu
View\Display\Section Wiew.

1.7. Dat ché do lwéi trong méi treéng vé phac thao

Trén méat phang vé phac thao dé thuan lgi cho viéc truy bat diém nguoi ta
thwong dat mat phang vé phac thao & ché doé ludi.

“¥"Trong trwdng hop ban khong mudn chudt chi bat vao nhitng ci dinh sin, ban
phai tét bd ché do truy bat Snap nay di ©

Pé dat ché do nay ta thwong =2 biéu twong trén thanh cong cu hoéc,_)
menu Tools\Option... khi d6 hdép thoai Document Properties- Grid\Snap xuat hién
nhw sau:
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T — - Tai 6 Grid neu muon dit & che do
- lndi thi danh dau vao cac 6 nay, con
neu bé che do hrdi thi huy bé cac danh
dau
e - Major grid spacing: khoing
cach giiva cac o fo.

- Minor-lines per major: o 6 hréi
nho trong mot o to.

- Snap ponts per minor : 56 diem

bit dinh cho maét 6 nho.

1.8.Bang phim tat thao tac nhanh mét sé Iénh

STT Phim tat Lénh Y nghia lénh
1 Ctrl +N New Maé mot file mon.
2 Ctrl + 0O Open M mot file da co
Gl ban vé luén hanh (néu file mo1 clura co
3 | Ctrl +8S Save tén thi phai dat tén cho file, néu da c6 thi nghi
tat ca nhimg gi da thay déi vao file)
Ctrl + o clnre nang di chuvén nhuw 1énh Pan.
4 Pan ® K
«—(T.-b
5 Ctrl + Z Undo Huy bo 1énh vira thue hién.
6 |Z Zoom/out Thu nho
7 | Shuft+ Z Zoony/in Phong to
8 |F Zoom to fit Thu toan bé ban vé vé man hinh
o Shift + Rotate Xoay d61 twong di cac goc d6 khac nhau.
R View
10 | 1o i _(Z.‘Cr c_lmc nang xoay do1 tuong vol cac goc
2 3 3 nhin khac nhau.

1.9. Nhap/xuét tai liéu SolidWorks

Ta c6 thé nhap cac files tlr cac phan mém &ng dung khac vao phan mém
SolidWorks. Ciing c6 thé xuét céc tai liéu SolidWorks & dang s dé str dung cho cac
phan mém (rng dung khac. Sau day la bang théng ké kha nang sy két ndi gitra cac
phan mém khac véi phan mém SolidWorks

Ban vé chi tiét Ban vé lap Ban vé ky thuat
Application 2D
Nhap Xuét Nhap Xuét Nhap Xuét
3D XML X X
ACIS X X X X
Adobe lllustrator X X
Autodesk Inventor X
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Ban vé chi tiét Ban vé lap Ban vé ky thuat
Application 2D
Nhap | Xuét | Nhap Xuét Nhéap Xuét
CADKEY X X
CATIA Graphics X X X X
DXF/DWG X X X
DXF 3D X X
eDrawings X X X
Highly Compressed Graphics X X
HOOPS X X
IDF X
IGES X X X X
JPEG X X X
Mechanical Desktop X X
Parasolid X X X X
PDF X X X
Pro/ENGINEER X X X X
ScanTo3D X X
Solid Edge X X
STEP X X X X
STL X X X X
TIFF X X X X X
u3D X X
UNIGRAPHICS X X
VDAFS X X
VIEWPOINT X X
VRML X X X X

1.10. Bat ché doé cho hé théng

Dé dat ché do cho hé thdng ndi chung ta thwe hién cac thao tac sau day. =2
menu Tools\Options khi d6 hop thoai Sytem Options xuét hién. Trong hop thoai
nay c6 thé dat ché dd chung cho tat ca cac ban vé ké tir ban vé hién hanh. Thi du dé
dat ché d& mau nén cho ban vé chon Colors ta cé hop thoai Sytem Options —
Colors nhw hinh 1.22 trang bén.

Tai hép thoai nay cho ta biét ghé dd mac dinh mau nén va mau cac dbi
twong khac. Dé thay déi mau cho cac dbi twgng ta =2 muc Edit. Lic d6 bang mau
hién ra cho phép ta chon mau mong muon. Chon OK dé thoat ra.
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1.11. bat cac thudc tinh cho ban vé

Trwdc khi thao tac véi ban vé ta can dat cac thudc tinh cho ban vé&. Cha y
nhirng thudc tinh nay chi cho ban vé hién thdi khi m& ban vé khac thi phai dat lai
(cac thudc tinh nhw 1& mau nén, don vi, kiéu kich thuwéc, cac ché do hién thi). Dé dat
cac thudc tinh trén = menu Tools\Options\Document Properties. Ta co:

Document Properties - Detailing

Systam Optiors | Documens: Praperties |

| Oimzrsworg skanderd Extergion nes
Dirensiors e 1
Gap L
Fookes LS - | = ==
Balaors ] thused dirrensionss cisplay Beyond dmansion ine: | (mm
Tk Eronges Ohon theright
irtal Sharps | Cronbottom 50 the left Catum features
Arratsbions Displey | T Fived size weld symibels : T 1
Artatons Fark G Display typet | Per Tandard ()]
Gid/=nap = ;
Unks Leadng zeroes: |Stendard e | Wzt sbel [
Colors [ Bl
Traliog zaroes: | Smark - | & firish 4
rial Propectias L | Surface finish symbak
Image Cuakty (] Akernate seckion deplay [l otsplay symbols per 2002
Planeg Display Canterine axtension: | 2em

| o | cancel | Hip |

Hinh 1.23
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Dung hop thoai nay ta cé thé dat cac thudc tinh nhw kiéu kich thuwdc, phong
chi¥, don vi do, mau, ché d6 cho hién lwdi,.v.v.... cho ban vé hién thoi. Khi sang ban
vé khac ta phai dat lai ché do néu nhw ta khéng mudn dung ché d6 mac dinh cua
SolidWorks. C6 thé dat ché dd cho ban v& mau d& méi 1an vé ta goi ban vé mau da
c6 day di méi trudng lam viéc sau dé dbi tén dé vé ban vé mai.

1.12. B6 sung cac nut Iénh cho cac thanh céng cu:

Céc thanh céng cu ban dau chi d& nhirng nat Iénh hay dung. Nén khi st dung
nhirng nat 1énh khac, hoéc la ta phai dung phim tat hodc phai dung thuc don. Dé st
dung cac nut 1énh nay —> Customize, vi du View/ToolBars/Customize... sau dé
chon thanh céng cu can thém. Chon nut twong &ng va N onat Iénh trong kho
Customize vao vi tri can thiét dé s dung.
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Chwong 2. VE CAC BDOI TWONG 2D

Trong chwong nay trinh bay cac 1énh co ban vé cac dbi tuc_mg 2D (dwong
thang, cong, cac bién dang phirc tap) trong SolidWorks dé l1am co s& cho thiét ké
cac dbi twong 3D dwoc trinh bay & chwong 4. Chwong nay gidi thiéu cac thanh cong
cu Sketch, Dimensions/Relations va lam quen véi mot sb 1énh vé cac dbéi twong 2D
co ban. Cac lénh chinh stra, v& nhanh cac déi twong 2D, cach cho —2 thwdc va
cac rang budc sé dwoec trinh bay trong chwong 3.

Chu y: Céc déi twong 2D chi thuc hién trén mét mét phang vé phéac thdo nao dé
sau khi da@ m¢ Sketch.

Chwong nay bao gébm cac muc

2.1. Thanh céng cu Sketch 2.12. Lénh 3 Point Arc

2.2. Thanh céng cu Dimensions/Relations 2.13. Lénh Ellipse

2.3. Lénh Select 2.14. Lénh Partial Ellipse

2.4. Lénh Sketch or Exit Sketch 2.15. Lénh Spline

2.5. Lénh Line 2.16. Lénh Point

2.6. Lénh Rectangles 2.17. Lénh Centerline

2.7. Lénh Parallelogram 2.18. Lénh Construction Geometry
2.8. Lénh Polygon 2.19. Nhap moét déi twong 2D tir
2.9. Lénh Circle AutoCAD sang Solidworks.

2.10. Lénh Centerpoint Arc
2.11. Lénh Tangent Arc
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2.1. Thanh céng cu Sketch

Thanh cong cu nay gdm céc lénh vé cac dbi twong 2D, vé cac da tuyén, cac
lénh vé khoi, chinh stra va vé nhanh cac doi twong 2D.

Sketch

REEB - \NOC0RORDIALAUNT + | A
ANNTEB AT A ALLGBALE SO RE

Tén goi cac biéu twong céng cu nhw sau.

2] Kl (2]
E U T
€] - [~ [~
Z | soline on Surface (4] L or Enfitie
[=] 2 (5] i
avallloa Al B sca s
@] 2] B e
S ), Jifset Entities o Make Path
Tangent At @
[A]  3pointare B|  itersection curve No Solve Move
@ E

2.2. Thanh céng cu Dimensions/Relations

Thanh cbéng cu Dimensions/Relations va cac menu Tools\Dimensions va
Tools\Relations cung cap cong cu do =2 thwdc va thém bt cac rang bude hinh
hoc. Khéng tat ca cac nat ctia thanh cong cu cd 1énh menu twong (rng va nguoc lai
khéng phai tat c& cac 1énh menu déu cé nat twong (rng trén thanh codng cu.

Thanh cdng cu Dimensions/Relations nhuv sau:

[;i rull'l-en sions;/Relations X
O BT & i &

Menu Dimension va menu Relations nhw sau:
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B O

Relations 4 ﬂ Horizonkal

A8 Measure... II Wertical

% oo I .
L1 Horizontal Ordinate .

E] i f_:_é Yertical Ordinate A8 Measure,.. -GE Zl;f:;i[;:te...
Z Eitions: . : [E] Section Properties. .. r Customize Menu
E* Fully Define Sketch...
Customize Menu
Tén goi cac cong cu nhw sau:
Sinart Dimensio - Gl kich thwde nghiéng
HorEzoutal Dimension - Glu kich thiroe ngang
faitical i acisian - G kich thwde doc
@ il i - Gl kich thwée theo dwong co 26
& Oidiiiite Diessiai - Glu kich tharee toa do
Horizontal O dinate Dimension - Glu kich thwée ngang hoac toa do
Vertical Ordinate Dimension - Glu kich tharée doc hodc toa do
Chamfer Dimension - Glu kich thirae goe vat
Autodimension (drawings) - Glu kich thwée tw dong (trong ban vé€ ki thuat).
Fully Define Sketcly - Xdc dinh day di kich tlntde cho hoa tiét
A Relation - Them rang budc
Autamatic Relation - Rang buac tv dong.
Display Delete Relations - Hién ‘xoa cac rang buoe

2.3. Lénh Select (Chon déi twong)

~ Nhiéu Iénh trong SolidWorks yéu cau phai chon cac doi twong dé lam cac thong
sO cho viéc thwe hién 1énh do.

Khi Iénh Select & ché do hoat dong ta co thé dung con tré dé chon cac doi
twong trén vang do hoa hay ¢ vung céy quan ly cau truc tai liéu. Co thé dung cong
cu Select dé thoat khdi mot 1énh khac va tré vé ché do chon.

D& = hoat [énh =™ biéu twong Select trén thanh cong cu.
Dé chon nhiéu déi twong &n va gitr phim Ctrl va =2 tirng dbi tuong mot.

- GCo thé dung chudt N/ thanh cira §6 hinh chi nhat dé chon nhiéu déi twong.
Néu "\ tir tréi qua phai thi chi cac déi twong nam tron trong cra sé sé& duoc
chon. Néu Nt phai qua trai thi cac dbi twong bi clra sb cat qua déu dwoc chon.

Cac dbi twong dwoc chon sé dbi sang mau khac.

2.4. Lénh Sketch or Exit Sketch EI(M@ hoac déng Sketch)

Khi ta bat dau m& mét chi tiét mai, triedc hét ching ta can tao ra ban vé
phac(hoa tiét). Hoa ti€t do la co s& cho mo hinh 3D. Chuing ta can phai tao ra hoa
tiet trén mot trong cac mat phang mac dinh (Front Plane, Top Plane and Right Plane)
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hodc tao ra mat phang vé khac (cach tao méat phang vé sé trinh bay & chwong 6). Co
thé bat dau vé mét hoa tiét bang mét trong cac cach sau:

= cong cu vé hoa tiét (line, circle,...).
—> |énh Sketch.
— mat phang Planes

_,) Iénh Extrudee Boss/Base hoac Revolved Boss/Base trén thanh céng
cu hinh tiét Features.

Dé bat dau bang céng cu vé hoa tiét hodc Iénh sketch thuc hién céc budc sau:

1. =2 cdng cu can vé (line, circle,...) hodc =™ biéu twong Sketch E

2. =2 moét trong 3 mat phang (Front Plane, Top Plane va Right Plane) da
hién 1én nhw hinh duwéi day
Trong chi tiét mai dinh hwéng nhin theo huwéng vudéng goc theo mat phang vé

(— biéu twong Normal to <b| tren thanh cong cu Standard View)
3. V& hoa tiét bang cac cong cu vé hoa tiét.
4. Nhap = thudc cho cac doi twong.

5. =2 Exit Sketch hodc ™ Extruded Boss/Base @ hoac Revolved
&

Boss/Base trén thanh cong cu Features toolbar dé vé hinh tiét 3D.

Dé bat dau vé hoa tiét bang cach chon mét phdng tién hanh céc buéc sau:

1. =2 mat phing vé trén phan quan ly cay cau truc thiét ké va = cong cu

Trong chi tiét méi dinh hwéng nhin theo hwéng vudng géc theo mat phang

vé(— biéu twong Normal to 5| tren thanh cong cu Standard View)

2. Tao hoa tiét theo cac buéc 3, 4 va 5 & trén.
Dé bat dau vé hoa tiét voi Extruded hodc Revolved Boss/Base

1. =2 Extruded Boss/Base @’ hoac Revolved Boss/Base @ trén thanh
cbng cu Features toolbar.

2. =2 mot trong 3 mat phang (Front Plane, Top Plane va Right Plane) da
hién [én.

Trong chi tiét mai dinh hwéng nhin theo hwéng vudng géc theo méat phang
vé(— biéu twong Normal to i;ﬂ trén thanh cong cu Standard View)

3. V& hoa tiét bang cac cong cu vé cac dbi twong hoa tiét.

4. Péng Sketch dé& mé ctra sd quan ly tinh chéat cla hinh tiét da chon.
5. Tao hinh tiét va =2 OK.
Dé stra chira mét hoa tiét da vé:

—> Sketch .E_ hodc menu Insert\Sketch. Chon hoa tiét can stra, hodc
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Trén clra sb6 quan Iy cAu tric cay thiét ké == hoa tiét can stra xudt hién
menu dong, chon Edit Sketch.

Stra chira xong =2 & 62 thoat ra.

i ,
2.5. Lénh Line N (Vé doan thing)

|
1. =™ Line :\_ trén thanh cong cu Sketch hoac menu Tools\Sketch\

Entities\Line. Con trd chudt bién thanh N
Xuat hién ctra sb Insert Line & bén trai man hinh
S EN -]

2. Trong muc Orientation chon mét
\ trong cac phwong an sau:

.:/) {‘i) 3) « As sketched — V& tv do.
‘ « Horizontal - V& dwdng nam ngang.

Message %l . Vertical - V& duong thing dung.
Edit the settings of the next new ~ 5 A ny
s e shaiebs » naaking i < Angle — V& dwdng nghiéng mét goc.

3. Trong muc Options chon:

Ovientation A «For construction dé v& duong tro
@) As skatched giup dwng hinh.
() Horizontal .« Infinite length dé vé dwong thang vo
) vertical han.
) Angle ~ Khi lya chon ngoai As sketched thi trén
SRR -t hop thoai xuat hién nhédm théng so
Dptions Al Parameters

A

D For construction

[ ]1nfinite length

4. Dwdi muc Parameters, trén co sé Orientation can dién cac théng sd nhu sau:

Pudng ngang va thang dirng BPwong nghiéng
Dat thong sb do dai (Length) Dat thong sb do dai (Length)
Dat théng sb cho géc (Angle)
Chon Add dimensions dé& ghi Chon Add dimensions dé& ghi
kich thwoc dé dai kich thwdec dd dai va goc nghiéng.

5. =2 viing d6 hoa va vé doan thang.
Hop thoai Line Properties xuét hién.
6. Dé vé doan thang lam nhw sau:
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~ N\/"3én cudi doan thdng va nha ra.

Nha chudt, =2cudi doan thing.

7. C6 thé tiép tuc theo mét trong cac cach sau:

Stra chiva doan thdng bang cach chon lai cac théng sb trong hop thoai Line
Properties

Tiép tuc vé doan théng theo huwdng da chon.

, —> OK hodc == dé tr& vé& hop thoai Insert Line dé chon kiéu vé& khac va
tiép tuc vé.

Dé sira chira doan thang lam nhw sau:
O hoa tiét (sketch) dang dwoc mé lam moét trong cac cach sau:
~ Dé thay déi do dai cia doan thdng = 1dau doan thng ~N\/" dai thém hay

ngan bot.

Pé di chuyén doan thdng, = doan thang d6 N\ dén vi tri moi.

Dé thay dbi goc nghiéng clia doan thang =2 diém cuéi, N\ sang diém
khac. Néu doan thang la nam ngang hay thang dirng thi huy bé rang budc (relations)
trong hop thoai Line Properties trwéc khi NS goc maoi.

Dé stra doi tinh chat cta doan thang: Trén hoa tiét dang m& = doan thang
va slra cac thdng sb6 cua no trong hop thoai Line Properties

Dé thoat khoi Iénh vé doan thdng 4n phim Esc hodc chon mét I1énh vé khac

2.6. Lénh Rectangles @(Vé hinh chir nhat)

Cho phép vé hinh chi¥ nhat c6 cac canh ngang hay dirng song song cac truc
twong wng. Bé vé cac hinh chilr nhat véi cac hwédng khac dung I1énh Parallelogram.

Cac buwdrc tién hanh vé hinh chi¥ nhat nhw sau:

1. = biéu twong Rectangles = tren thanh cong cu Sketch hodc =2
menu Tools\Sketch Entities\Rectangle.

Luc dé con tré chudt bién thanh &

2. = chb clia goc thir nhat hinh chir nhat, /" hinh chi¥ nhat dat yéu cau.

X = 1752, vy = 12.578
()

3. C6 thé tiép tuc vé cac hinh chi¥ nhat khac theo buédc 2 hoac dé két thuc lénh
hoac = lai vao biéu twong lénh, hodc chon 1énh khac dé tiép tuc vé hoa tiét, hodc
an phim Esc trén ban phim.

Pé thay dbi kich thuéc hinh chir nhat: Trong hoa tiét dang mé& = canh hoic

dinh rdi “No", hodc =™ canh rdi thay dbi thong sb trong hop thoai Line
Properties.
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<

Cho phép vé hinh chir nhat cé cac canh nghiéng so v&i cac truc toa do.

2.7. Lénh Parallelogram (Vé hinh chir nhat nghiéng)

Cac buwdc tién hanh vé hinh chir nhat nhw sau:

1. =2 biéu twong Parallelogram < trén thanh céng cu Sketch hoac =2
menu Tools\Sketch Entities\Parallelogram.

N

Luc d6 con trd chudt bién thanh 13 .

2. =2 gbc th nhat hinh chi nhat, tha ra =2 diém cudi ctia mdt canh,
— tiép diém nira la diém ma canh song song v&i canh vira vé sé di qua.

3. C6 thé tiép tuc vé cac hinh chi¥ nhat nghiéng khac theo buéc 2 hodc dé két
thac 1énh = lai vao biéu twong lénh, hodc chon lénh khac dé tiép tuc vé hoa tiét,
hoac an phim Esc trén ban phim.

Pé thay déi kich thudc hinh chir nhat: Trong hoa tiét dang mé =2 canh hoéc
dinh réi N, hodic = canh rdi thay ddi thong sé trong hdp thoai Line Properties

2.8. Lénh Polygon @(Vé hinh da giac déu)

Cho phép vé hinh da giac déu ttr 3 dén 40 canh. Cac budc thuc hién vé da
giac déu nhw sau:

1. =2 biéu twong Polygon trén thanh céng cu Sketch hoac menu
Tools\Sketch Entities\Polygon.

T

Ldc d6 con trd bién thanh €& va xuét hién hop thoai Polygon bén trai man hinh

2. Nhap cac théng sb can thiét trong hop thoai Polygon (s6 canh, vé thém
dwdng tron ngoai tiep hay néi tiép,...)

3. vung dd hoa d& chon tam va N/ dé vé hinh da giac dé&u, vi nhw hinh
dwéi day
@

V)2
Existing Relations
ﬂ Under Defined

b

Add Relations 2

i

Options

[JFor construction

o

FParameters

5
1\..‘. s

)

= |

#} Inscribed circle
Croumscribed circle

0.00
0.00

11473152231

Bl s ROFD)

161, 2366087 - o

| Mew Pofygon |
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4. Bé vé Polygon khac chon New Polygon va Iap lai cac bwoc 2 dén 3.
5. =2 OK

DPé stra chira Polygon da vé: Trén Sketch chra Polygon dang m& chon mot
canh clia hinh da giac va N hoac dién thong sb thich hop vao ctra sb quan Iy tinh
chét canh d6 roi =2 OK

2.9. Lénh Circle || (V& dwéng tron)

Cho phép vé dwdng tron trén co sé tam bé\_ng cbéng cu Circle @ hoac trén co

&l

s& dwdng bao bang céng cu Perimeter Circle L= trén thanh cong cu Sketch.

Dé tao duong tron trén co sé tam

1. Eich vao Circle @l (Thanh cong cu
Sketch) hodc menu Tools'Sketch'Entities, ._
Circle. | 1.\ R=laazs

Con tré chuot bién thanh 10 e

2. Tren ving do hoa kich con trd vao tam
vong tron dinh vé e
. F - 2 p 2 - o _-"- :
3. Dich chuyen con tro va kich de xac dinh / i "'.
ban kinh.. c% - P
\ < /
- 1\'\ .”I
4. Kich OK ¥. =
g

Dé tao durong tron trén co sé duong bao

1. Kich vao PerimeterCircle! @

(Thanh cong cu Sketch) hodc menu /,___
Tools'Sketch Entities'Circle. / \\
| \
. x + R=10.5812
huét bién thanl e\)’ \' /%éj
Con tro chuot bien thanh '™~ . |
) \\"-\-._\_\_'_,_-'

2. Kich 1 diem trén vung do hoa.
3. Ré sang trai hoac phai dé vé duong tron.

Khi ket thuc re, con tro co dang nhw

T
Eau:'[%i 4// ) \

x R = 10.95
5

Chil y: MNéu diing chudt trdi nhdy vao 3
diém ta dwpc dudng tron qua 3 didm.

—_
4. Kich chuét phai dé xac dinh duong tron.

5. Click OK &) |
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pé Stra chira duong tron: Trong Sketch dang m& tré chudt vao dwong tron va
ré hoac dien thong s6 thich hgp vao hép thoai quan ly tinh chat Circle

2.10. Lénh Centerpoint Arc

2 (V& cung tron biét tam)

Lénh nay cho phép vé cung tron tir tam, diém dau va diém cubi.

Lénh tao cung tron biét tam gébm cac bwéc sau:

1. O Sketch dang mé —> E (Centerpoint Arc) trén thanh Sketch hoac

=2 menu Tools\Sketch\Entities, Centerpoint Arc. Con trd sé bién thanh }%ﬁ

2. Trén ving do hoa =2 tam cung tron, =2 diém dau va diém cudi cung
tron. Hop thoai quan ly tinh chat Arc xuat hién:

) 1)

Existing Relations

L

Add Relations

E Fiw

Optiosns

[ For construction

Parametbers

(*

BY 29O 3

1647086772
528416264
0.00

0,00

33.5441935

2.50666144

1729774142

20702653420

il

¥

3.Kich OK " 4 1t thic v& cungtrdn ndy.

4. Tigp tuc cde bude 1-3 48 vE cde cung trin khdc
hodc &n phim Esc hodc chon 1énh khdc 68 két thiie
1Enh wE oung trdn.

Pé chinh stra cung tron da vé Trén Sketch dang mé& =2 cung tron can sla,
hop thoai xuét hién, nhap cac thong sé can thiét va = OK.

2.11. Lénh Tangent Arc @] (V& cung tron tiép xuc)
Lénh cho phép vé cung tron tiép xuc véi dbi twong cla Sketch.

Lénh tao cung tron tiép xdc gém cac buwdc sau:

1. Trén Shetch dang mé& = Tangent Arc ® (trén thanh céng cu Sketch)

hodc ™2 menu Tools\Sketch Entity\Tangent Arc. Con tré chuét bién thanh %’

2. =2 diém cudi ctia doan thdng, cung tron & lip hodc da tuyén.

Hoép thoai Arc PropertyManager xuét hién:
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2

) ?
o .
Esnsbing Relatisns =

L

Add Relations =

£ | P

Dptians =
[] Foe gonestruction

freT——— 21| 3. Ré chudt va quan sdt khi dat duge yéu ciu nhi chudt

-6, S655ED k8.

16.65615274 - | 4. Tiép tue cde bude 1-3 48 +# cde cung tron khic hoge
6.SEEE . an phim Esc, hodc chon 18nh khde d8 LEt thoie 18nh @

cug trit,
3760292165

=10. 35556554

=3.9393537

5 O D DI

SHETEEG]

[4 | 190.5076055°

Pé chinh stra cung tron da vé: trén Sketch dang m& =2 cung tron can sla,
hop thoai xuat hién, nhap cac thong sé can thiét va = OK.

™ 2
2.12. Lénh 3 Point Arc (Vé cung tron qua ba diém)
C6 thé tao cung tron qua 3 diém (diém dau, diém cubi va diém trén cung)

£
1. Trén sketch dang m& =2 3 Point Arc (trén thanh cbéng cu Sketch),

hodc ™2 menu Tools\Sketch Entities\3 Point Arc. Con trd bién thanh ¥

2. =2 diém dau (ddng thoi hdp thoai xuét hién), diém cudi va diém & gitra.
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-
e

¥

| Existing Relations

Y

€ Urder Defined
| Add Relations
b | Fixt

Oplions

|_]For construction

| Paramelers
1647086772
528416264

0.00
0.00

33.5441936

2, 506361494

17. 29774142

207 02653420

»

i

]

»

Ak A

_,-o-"'_t@ —
- .,
.
N,
L

Lo®

3. EKich OK "@' dé két thiac wé cung
tron nay.

4. Tiép tuc cac bude 1-3 dé w8 cac
cung trén khac hodc an phim Esc hodc
chon 18nh khéc @& két thic 1énh va
cung tron.

B8 chinh stin cung tron dd vé :
trén Sketch dang mo chon cung frdm
o st hip thogi xrddt hidn, rhdp cde
thang 56 cfn thiét va chon OK{ Co thé
ré chiidt 42 chinh sty

2.13. Lénh Ellipse @ (Vé hinh é lip).

_ Lénh Ellipse cho phép vé hinh & lip hoan chinh. St dung Iénh Partial Ellipse
dé vé cung é lip. bé tao € lip tién hanh cac buwdc sau:

1. =2 Ellipse @ trén thanh cong cu Sketch, hoac menu Tools\Sketch

Entities\Ellipse. Con trd chudt bién thanh é

2. Trén ving d hoa =2 chd tam hinh Ellipse can vé. Hop thoai xuét quan Iy

tinh chét & lip xuat hién.
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o :

v)2) IS
| Existing Relations &

b

[ #

< p¥ fll
o Linder Defined “ Vi

_Add Relations b '“x.___“ -
AL T——
 Options A 3. Re chudt va kich d€ xde dinh true chinh cla @ Lip
[ VEor constriction 4. Re v kich chuot d€ xde dinh truc nhd cha & Lip.
Parameters A
¢, | 0.00 - . o ) .
@, (0.0 F £ suta d51 rinh chedt cua é i pr Trén hoa tiét dang ma,
: chon & [ip cdn sia va sug chila cde thdng 38 trong hép
PRk 55539524 : thoat qudn 1§ tinh chdt,

(> | z8.05297329

2.14. Lénh Partial Ellipse @ (Vé cung é lip)
S& dung |énh Partial Ellipse dé vé cung é lip.

Dé tao Partial Ellipse tién hanh cac bwéc sau:

1. =2 Partial Ellipse @ trén thanh céng cu Sketch, hoac menu

Tools\Sketch Entities\ Partial Ellipse. Con tré chuét bién thanh }

2. Trén vung dd hoa =™ chd tam hinh Ellipse cin vé. Hop thoai quan Iy tinh
chat é lip xuat hién.
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o 3. Ré chudt va kich d& xac dinh truc chinh ciia & lig
n 5 ¢ n A ¢ . 2 2 noqc
~ 4. Ré& va kich chudt d& xac dinh truc nhd cha & lip,
/ I n a '3 L) n - A A 3 n -
V)L ddng thét zac dinh ludn diém dau cha cung & lip.
— . n n . : - A A 2 noqc
| Extisting Relations # 5. E& chudt va kich chon diém cudi cia cung & lip
4
f,,,-"‘
."’flf
0 Uincer Defired _.-'f
/
| Add Relations £l
]
4 | Eix
&~
Options 2 1“
[ For construckion \
1"‘.._ F
Parameters = e i
K.t ! r
¢ |0.00 - -
&, [0.00 e P o
- e
(3} 1051918811
) | z8.78319088
CX 373926987
(Y | -13.70801627 £é mita dot tinkh chdt cia cung é [ip: Trén hoa 1iét dang
¢ | ERESHE m3, chon cung é Ep cdn sia va sidla chifa cdc théng 55
rrong hépthoat qudn [ tinh chdt,
(% | 2972421425
A
% | 269.946744320

2.15. Lénh Spline Ay (Lénh vé tw do)

_ Lénh cho phép vé dudng cong tw do 2D. Bwong Spline phai co it nhat la 2
diem. Cac buéc dé tao cac duwdng splines qua nhiéu diem nhw sau:

—_ W
Tools\Sketch\Entities\Spline Con tré chuyén thanh Ay

2. =2 diém thir nhat va N\o”". Hop thoai Spline xuét hién.
3. = tiép diém thir 2 va N/ ra mét khoang.

4. Lap lai budc 3 hoac == dé két thuc vé dwéng cong do.
5, =2 OK.

(Trén thanh c6éng cu  Sketch) hoac menu
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"~ piine A

25

I'::-nstmg. Relations

i_ Fixed0

[L2

o Fully Defined :“*‘ &

EAdd Relations

| Options & ok

[IFor constructian
[ 5how Curvature

™.
P,
\
ar

x|

| Parameters

| Sy [
J".; 0.00

i

2.16. Lénh Point E(Lenh vé diém)
Cho phép vé cac diém trén hinh tiét (Sketch) dang mé. Dé tao diém:

1.—2 Point |i| (Trén thanh Sketch) hoac Tools\Sketch Entities\ Point

Con trd chudt bién thanh % -
2. Trén viing db hoa =2 vj tri ctia diém. Hop thoai Point xuét hién.
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*
v)2)
=t x *
Existing Relations Al
"
@ Under Defined
Add Relations 2|
0 | Eine s
f Trong hop thoai hign toa do diémta vira chon.
Parameters (&) £¢ sita d57 vinh chdr cia mér diém ra chon dz'é‘om:
-2 74091 408 : do vd sua thing 88 rrong hop thogt qudn [V rinh chdt
" | 17.55488558 Porar,

2.17. Lénh Centerline

Dung dwong tam dé tao cac ddi twong hoa tiét d6i xirng va tao cac hinh tron
xoay hoac lam dwdng ho trg thiét ké. bé tao dwdng tam:

(Vé dworng tam)

1. =2 Centerline .,_...l (Trén thanh c¢éng cu Sketch), hoac menu

L

X4 <

2. ﬁrchon diém dau cla dwong tdm. Hop thoai quan ly tinh chéat Line
Properties xuat hién.

3. "N/ hoac di chuyén con tré va =2 dé xac dinh diém cuéi.

Pé sira dbi duong tam:

Tools\Sketch Entities\Centerline. Con trd sé bién thanh

Trén Sketch dang mo, =2 dwdng tam va tién hanh stra ddi né trén hop thoai
quan ly tinh chat Line Properties

2.18. Lénh Construction Geometry H(Lénh tao dwong ho tro dwng hinh)

C6 thé chuyén cac dbi twong ciia mét hoa tiét hay ban vé ky thuat (drawings)
thanh déi twong hé tro' cho viéc dwng hinh (goi 1a dwdng hd tre' dwng hinh). Puwéng
hé tro' dwng hinh chi dung dé hd tro' cho viéc tao cac dbi twong clia hoa tiét va cubi
cung két hop véi chi tiét. Puwéng dwng hinh sé khdng hién khi hoa tiét dwoc dung dé
tao cac hinh tiét. Pwdng dwng hinh dung mét sé loai dwong nhw dwdng tam
(centerlines).

_ Bat ky doi twong hoa tiét nao ciing co thé tré' thanh dwong dwng hinh. Cac
diém va dwdng tam la thwdng dwoc dung nhat.

Phan mém SolidWorks con ¢6 cac hinh hd trg dwng hinh (méat phang, truc,
v.v...) lam co s& cho viéc tao cac hinh tiét.

Dé chuyén mét dbi twong hoa tiét thanh dwdng hé tro dwng hinh lam nhw sau.

Trén hoa tiét dang m& chon mét hodc nhiéu hon cac déi twong va lam mot
trong cac cach sau:
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"1 Danh dau 6 For construction trong hép thoai PropertyManager.

[} =2 bidu twong Construction Geometry trén thanh Sketch hodc menu
Tools\Sketch Tools\Construction Geometry.

(] =Ry 36 twong va chon Construction Geometry (Chi v&i ban vé ky thuat)

Bai tap 1.

Bai tap chwong 2

Vé hinh sau trén mat phéng Front:

100

e 100
P 200 i
Bai tap 2. V& hinh sau trén mé&t phang Top:
A 100 .
L {7 W GRS | - WO | SIDUN .
J | |3 15
- e i i - L
b
i ]
[
=+ ki D \ .
by | = q =y
1':9! =1 - % L
-
‘.
| / Ny
y ! s e
=
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Phan doc thém:
Nhap mét déi twong 2D tir AutoCAD sang Solidworks.

Khi mét bién dang phirc tap dé thuan tién cho viéc thiét ké ta co thé lién két div
liéu bién dang tr phan mem AutoCAD. Dé nhap mét ban vé phac thao phirc tap tw
AutoCAD sang SolidWorks ta lam theo cac biroc sau:

1. T» menu File\ Open hay — biéu twong Open. HAp thoai Open xuét hié’n.
Trong hop thoai do tai 6 chon kiéu file (Files of type) = Dwg files (*.dwg) tiép
theo ban chon file ban vé phac thao vé tir AutoCAD dé sang SolidWorks sau doé

—> Open.

% Look jrc . (0 ActolAD 2004 ¥ Qi 5 Frenisw
'—ﬁ yDsts Links i Sample C'WebSeraces
My Recert ; 43 B
DescLimanite De _iSupport Hirh [
L ) Fonts i Templata
i ...:-} ChHelp = Teockures
,__;;Fbt H}'hi ._jTLtDIHl e
Desiion yFktens (- eabDepct o -
iy Documents File riame Hih 1 fpen ;:
: 1 Files ol tppe: D'.-.-'_Iﬁ_|' d"?':' w Carcel Corvigr shiors
- Ciascripkion; T
Faviibes Sl
I Proview
:
by Mtk
Flazes
al

2. Clra s6 DXF/DWG Import xuét hién nhv sau. Trong cra sb nay —2
Import to a new part, ™ Next

DXFOWE Import e

Select Hhe method 10 open this DEFINAG =

(Z1Edit ¢ view in D'/ G editor
(71 Create nes Solidwiorks dioswing

[ meaz | [ Bemh | [ Canesl | [ Hew |

3. Ctra s DWG/Import -Drawing Layer Mapping xuat hién. Trong clra sb nay
chon cac Layer can thiét. = Next dé tiép tuc.
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DX FMMWG Impoert « Draewing Layor Mepping El
Shidu Lapsin Piérmisnn
s e el q ol T v (bt baskn
Wil
[ Cotaan
ikach Thuos
WML
]
=g - e, 75 Pl i
i ciefipoina \‘_/_N\ /
I‘\-\.\_\_\_\____,_p-"

Mods=

[#] Imgeit this shest az:  Moded

Background ookor iz ek o whie

[ c@ack || Mz || Eeen | [ Cocsl | [ Heo |

4. Clra s6 DXF/DWG Import — Document Settings xuét hién:

DXFMWG Import - Documant Settings E|
Lz of inported data Frevicw

r— %R Q& e v

] wihie background

ngd Coriants
[Climpert Dissensions:
[=] enge ponis

Didercs | RDM

[C]%kip CrossHaich knpost
MDT Dofions _@ ————— @—— -
Coaporanl It Dptons ,_—\_\

1 Bl it B 23 e esasis

Modsl |
[ Irpon thez sheat - () as 30 cuvesimoded (5010 a 20 gkeich

| <Back [ Fin | [ cCoved | [ Hen |

5. Sau khi chon cac théng sb can thié’t nhw don vi do va cac thong sb khac,
= Finish. Ta dwoc Sketch ma&i trén phan d6 hoa SolidWorks nhuv sau:
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L SolidWierks Oifice 2007 - [Sketch of Partd] e

T Ol Ede Yew et ook LRl Toohey Wikt Help B L Soldatorkn Seach ) = al e
Dk =] Skl p-EEeO-E LS @y (YR QAL @ T
SHE=SME+ ¢ LA# & | §lEP: SO eagaRzad@ U2+ T HA NI DE 7
Syl » 7
C 8 Patd & i di= e FvE BRE
pﬂﬁ.‘lﬂ‘lﬂl
e & i) Deapn Bncier

£ Matensl <rok spacinds B
= Lj'.-gttsr-dca'mms- ¥

o Front Flane

3 TopFlane

o ght Pl

b Grign

= datchi
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Chwong 3. CAC LENH CHINH SU’A CAC POI TUQONG 2D

Trong chuong nay trinh bay céac lénh lién quan dén chinh sira cac déi tuong da
vé va vé nhanh céc dbi twong méi trén co sé cac déi twong da c6. Cac lénh nay
thuéc thanh céng cu Sketch, dbi véi cac phién bén SolidWorks truée 2007 thi céc
lénh nay thuéc thanh céng cu Sketch Tools. Phan cubi churong nay trinh bay phuong
phap nhép kich thuéec.

3.1. Lénh Sketch Fillet

3.2. Lénh Sketch Chamfer

3.3. Lénh Offset Entities

3.4. Lénh Convert Entities

3.5. Trim Entities

3.6. Lénh Extend Entities

3.7. Lénh Mirror Entities

3.8. Lénh Dynamic Mirror Entities

3.9. Move-Copy-Rotate-Scale

3.10. Lénh Linear Sketch Patterns

3.11. Lénh Circular Sketch Patterns

3.12. Cac Iénh tao kich thwéc va cac rang budc
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3.1. Lénh Sketch Fillet ﬁ (Vé tron)

~ Lénh Sketch Fillet xén bot goc noi giao hai doi twong hoa tiét dé tao cung tron
tiep xuc v&i hai doi twgng doé. Lénh nay cé thé ap dung cho hoa tiét 2D va 3D. Thi du
nhw hinh sau:

€ 72
0
v) %) 19
Fillet Parameters =
v A | 10,00mm

mﬁeep constrained

[ —

Pé tao vé goc trén hoa tiét:

1. O hoa tiét dang mé& = biéu twong Sketch Fillet 6 trén thanh Sketch
hoac menu Tools\Sketch Tools\Fillet. Hop thoai Sketch Fillet xuat hién bén trai
man hinh.

2. Pwa céac thdng sb thich hop vao hép thoai.
3. = cac ddi twong cla hoa tiét dé vé tron.

Co thé chon cac ddi twong khong giao nhau. Cac doi twong sé dwoc kéo dai va
goc sé duoc vé. Qé chon cac doi twgng cé thé két hgp phim Ctrl va chon 2 doi
twong hoac chon diém giao nhau.

4. =2 OK dé vé hodc ™ Undo dé bd vé tron Fillet vira thuc hién.
L&i hay gdp: Cho ban kinh qué I&n khéng thé tén tai hinh, sé& khéng vé dwoc
3.2. Lénh Sketch Chamfer N (Vat géc)

Lénh Chamfer dwoc dung dé vat géc cac dinh cla hoa tiét 2D hoac 3D.

N

V) %) 2)#) 10 @ 15

Chamfer Parameters

x>

15

) Angle-diszance —

a 15

F 7 -
= DLt iLe-isLan e

[ 1Equal distance

«f | 10.00mm
<t | 10.00mm

Dé vat cac dinh hoa tiét lam nhw sau:

a) b c)

% || %

1. O hoa tiét dang mé& kich biéu twong Sketch Chamfer N trén thanh Sketch
hoac menu Tools\Sketch Tools\Chamfer. Hop thoai nhw hinh trén xuat hién.
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2. Bua cac théng so thich hgp vao hdp thoai. Cé thé chon goc va khoang cach
nhw trwong hop a) (Hinh trén), hoac khoang cach - khoang cach nhuw trwdng hop b),
hodc khodng cach bang nhau nhu trwdng hop c).

3. 7Trén vung d6 hoa chon 2 doi twong hoa tiét dé vat. Bé chon cac doi twong
can gitr phim Ctrl va chon hai déi twong hodc chon dinh (diém giao 2 dbi twong).

4. =2 OK dé két thuc lénh.

&’H‘lnh chir nhat vé véi ban kinh =1/2 chiéu réng, sé dwoc hinh 6 van. Con vat
goc vai kich thwdc cho =chiéu dai/2 va chiéu réng/2 sé dwoc hinh thoi.

3.3. Lénh Offset Entities @(Vé ddi twong song song v&i dbéi tuong goc)

Lénh Offset cho phép vé doi twong song song va cach doi twong goc mot
khoang cho trwée. Doi trong goc co thé 1a dwong cong ty do, cung tron, doan thang,
v.v... Dé tao hoa tiét song song véi dbi twong gdc:

1. Trén hoa tiét dang mé& chon mét hodc nhiéu ddi twong, mat hodc canh cla
mo hinh.

2. =2 biéu twogng Offset Entities Iﬁl trén thanh Skgtch, hoac menu
Topls\Sketch Tools\Offset Entities. HOp thoai quan ly tinh chat Offset Entities
xuat hién.

3. Trong hop thoai, & muc Parameters chon cac théng sb can thiét.
Hinh dwdi Ia thi du hinh vé ciing cac théng sé da chon.

4. =2 OK hodc = diém bét ky trong viing dd hoa.

Pé thay dbdi khodng cach offset == vao kich thwoc va thay doi thong so.
Trong trvdng hop bi-directional thi ca hai kich thwéc thay doi dong thoi.

3.4. Lénh Convert Entities ||'_Tj| (Chiéu dbéi twong)
“§”Khi ta dang vé trén 1 méat phang A, co thé nhin thdy cac dwdng nét & trén 1 mat
phang B khac. Nhiéu ngudi ctr twdng hinh vé trén mét phang A, thue hién thao tac
ddi véi hinh vé dé nhwng khéng dugc, gibng nhw dung cai bong ciia né vay ©
ggChl’nh vi vay, ta phai tao ra déi twong thwc trén méat phang cla ta dé thuc hién
béng cach Iy ludn cai bong kia tao ra hinh.
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Co thé tao mét hay nhiéu dudng cong trén hoa tiét dang mé bang cach chiéu
cac canh, dwong bao, mat ctia moé hinh hoac dwong cong clia hoa tiét khac 1én mat
phang vé clia hoa tiét hién hanh.

Dé chiéu mot déi twong:
1.Khi hoa t'iét dang m& chon canh, duwdng bao, mat, dwdng cong thuéc mé hinh
hoac mét hoa tiét khac, hoac mét nhém dwdng cong.

2. = biéu twong Convert Entities @I trén thanh Sketch hodc menu
Tools\Sketch Tools\Convert Entities.

3.6. Lénh Extend Entities D (Kéo dai dbi twong)

Co thé bd sung thém d6 dai cho cac ddi twong (doan thang, dwong tam hodc
cung tron). S dung Extend Entities dé kéo dai doi twong cho dén khi gap doi
twong khac.

Dé kéo dai dbi twong hoa tiét:
1. Trén hoa tiét dang m&, =™ Extend Entities J trén thanh Sketch hoac

T

2. Buwa con tré dén ddi twgng can kéo dai, doi twong bién thanh mau do va cho
phép xem trwéc hwédng phat trién.

chon menu Tools\Sketch Tools\Extend. Con trd sé bién thanh

3. Néu hwéng phat trién ngwoc chiéu thi dwa chuét sang nlra kia cha dbi
twong.

4. = dé thyc hién lénh.

-/ %%

+

NT
L% S

Hinh triedc khi thyc hién lénh Hinh sau khi thurc hién Iénh
Trwong hop khong thwe hiép duwoc I1énh la do ban da ra Iénh kéo dai duwdng
cong, do dd cong cla né khéng thé gap duwoc duwdng bién ma ban chi dinh.

-2
¥

3.6. Lénh Trim Entities ’E_I (Cat xén déi twong)

Chon Trim type (kiéu cat xén), chling ta c6 thé cat xén hoéc kéo dai doi twong
theo mong muon. '[ét ca cac kiég cat xén chi ap dung voi hoa tiét 2D hoac hoa tiét
2D trén cac mat phang 3D. Co6 thé sir dung mét trong cac kieu sau:

« Power trim (Cat xén nhiéu dbi twong)

« Corner (Cat xén hodc ndi dai déi twong tao thanh géc)

« Trim away inside (Cat xén phan bén trong giira 2 déi twong)

« Trim away outside (Cat xén phan bén ngoai giira 2 d6i twong)
« Trim to closest
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=2

Y32

To trim enkities, hold down an-:l
drag yaur cursor across the
entities, or pick on an entity and

then pick on a bounding entity ar
arywhere on the screen. To
extend entitizs, hold down the
shift key and drag your cursor
across the entities,
Options &
{ti Power krim
|'|_ : Cormer

El_E Trim away nside
IH Trimn away oUtside

E Trim bo dosest

Message (=

Power Trim
St dung Power Trim dé:
C4t xén nhiéu déi twong bang cach N qua cac ddi
twong can cat.
Kéo dai dbi twong doc theo dwdng tw nhién cla né.
Dé cét xén béng tuy chon Power Trim lam nhw sau:
1. = hoa tiét va = Edit Sketch.

2. =2 biéu twong Trim Entities E trén thanh
Sketch hoac menu Tools\Sketch Tools\Trim. Hop thoai
Trim xuét hién.

3.' Trong hép thoai dwéi muc Options —> Power trim

4. = trong viing do hoa, tlep do 1a dbi twong thir nhat
va NS qua céac dbi twong can cat xén.

Con trd chu6t sé bién thanh t‘?

Mét vét duwdng cong sé tao thanh, doc theo duwdng di
cla con tré chubt.

5. Tiép tuc N’ theo cac ddi twong can ct xén.

6. D& két thuc 1énh nha chudt ra va =2 OK trén hdp thoai.
Hinh dwdi day la mét thi du viéc thye hién 1énh Power trim

P

Hinh trwdc khi Power Trim

Hinh sau khi Power Trim

Dé kéo dai doi twong voi twy chon Power Trim lam theo cac bwoc sau:

1. Thwe hién cac bwdc 1-3 nhw trén.

2. Chon déi twong can kéo dai (— bat ky diém nao thudc ddi twong).
3. =2 va N\ dé kéo dai déi twong theo y mudn.

4. Pé két thuc

A
Z.va

2 OK trén hop thoai.
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% Corner ) ) .
'-“f;' ':?'/1 Kéo dai hay cat xén 2 d6i twong cho dén khi giao diém cua
chung tao thanh géc.

Message 2 Pé thyc hién tw chon Corner lam nhw sau:
seectmentisstotimtea 1 Ry hog tiét va chon Edit Sketch.
Options z 2. ? biéu twong Trim Entities g trén thanh Sketch
— hoac menu Tools\Sketch Tools\Trim. H6p thoai Trim xuat
IZF_ | Powear trim hién.
| Comer Trong hdp thoai dwéi muc Options —> Corner I_

4. Chon hai dbi twong can ndi lai véi nhau.
~ 6. D& két thuc == OK trén hop thoai.
e [Vl Du6i day 14 thi du vé thwe hién 1énh Trim Corner

| | Trim ko closest

Sk : Trimn away inside
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i .

v\ 2

Message

o

Select bwo bounding entities or a
face and then select the entities
ko trim, This option removes the
portion of the entities inside the
bounrdaries

X

Options
-:::i: | Bovwer trim

i
1
| Cormer

e

5 | Trim away outside

|‘ Trim ko closest

Trim Away Inside
Lénh Trim Away Inside cho phép cat xén phan

. dbi twong ndm phia trong gitra 2 dbi twong (lam duwong

bién) ctia hoa tiét dang mé.
Cac buwdc dé thyc hién 1énh nhw sau:
1. =B—3 hoa tiét va = Edit Sketch.

2. =2 biéu twong Trim Entities IE_I trén thanh
Sketch hoac menu Tools\Sketch Tools\Trim. H6p thoai
Trim xuat hién.

3. Trong hdp thoai dwéi muc Options =2 Trim
Away Inside

4. Chon 2 déi twong lam duwong bién.
5. Chon céac dbi twong can cét xén.
Céc dbi twong can cat xén phai giao v&i ca hai dbi

twong dwdng bién hodc khong giao véi dbi twong nao ca va khong phai la dbi twong
khép kin (dwdng tron, é lip v.v...)

6. Dé két thuc chon nat OK trén hop thoai.
Dw&i day la mét thi du thwe hién 1énh Trim Away Inside

Hinh trrde khi thiee hién 1énh

Trim Awav Inside

\ Enromng bién

.HFH-H—
|

Hinh sau khi thire hién 1Enh

Trim Away Inside

Bién soan Nguyén Anh Cwong
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Z

LL;;{I 'J’i

m )
e
=

Message

Select two bounding entities or a
Face and then select the entities
ko krim. Thiz aption removes the
portion of the entities outside
the boundaries,

»

Options
323;: Powwer Erim
“i— Corner
FE | Trim away inside

H| Trim away outside

'|‘ Trim to closest

(dwdng tron, é lip v.v...)

Trim Away Outside

_ Lénh nay cho phép cat xén phan ddi twong
nam phia ngoai 2 doi twong lam dwong bién cla
hoa tiét dang mé.

Cac budc dé thyc hién l1énh nhw sau:
1. == hoa tiét va = Edit Sketch.

2. =2 bidu twong Trim Entities E trén
thanh  Sketch  hoac menu Tools\Sketch
Tools\Trim.. H6p thoai Trim xuat hién

3. Trong hop thoai Trim dwdi muc Options
= Trim Away Outside

4. Chon 2 déi twong lam duwong bién.
5. Chon céac dbi twong can cét xén.

Cac ddi twong can cat xén phai giao voi ca
hai doi twgng duwdng bién hoac khéng giao v¢&i doi
twong nao ca va khéng phai la doi twong khép kin

6. Dé két thuc chon nut OK t rén hop thoai.
Du&i day la mét thi du thwe hién [énh Trim Away Outside

Hinh trwde khi thuwe hien lenh

Trim Away Outside

Hinh sau kht thue hien lenh

Trim Away Outside
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2 Trim to Closest
7) () Lénh cho phép cat xén phan doi twong da chon dén diém
NS giao nhau véi doi twong khac hoac ca doi twong.
Message 1 =R—3 va0 hoa tiét va chon Edit Sketch.
Select an entity bo trim ko the

rezarest mkersacking entity or ko 2. = biéu twong Trim Entities @ trén thanh Sketch

]

drag to an enthy hodac menu Tools\Sketch Tools\Trim. HOp thoai Trim
xuat hién.
Options &
5 | power trm 3. Trong hop thoai dusi muc Options = Trim to
-~ comer Closest !|_

FE | Trim away inside ] tséé
e Con tré bién thanh
T+ | T 3y gukside 4. Chon tlrng ddi twong can cat xén.

i
:'-|— Trim ko chosest

5==> OK dé két thuc lénh.,

Hinh sau khi thwc hién Iénh

Hinh trwéc khi thyee hién 1é€nh

3.7. Lénh Mirror Entities £y (LAy ddi xtrng qua truc)

~ Dac diém cla Iénh nay la doi twong dé lay doi xirng va dwong thang lam truc
doi xtrng phai la cac doi twgng da co trong ban vé. Khong thyre hién lay doi xteng doi
vOi hoa tiét 3D.

Phép 13y dbi xirng cac dbi twong da c6 gdbm cac budc sau:
1. Khi hoa tiét dang dwoc mé, = biéu twong Mirror Entities @ trén thanh
Sketch hoac menu Tools\Sketch Tools\Mirror. H6p Mirror xuat hién trang sau.

2. Trong hép thoai quan ly tinh chat Mirror:

a. Chon céac dbi twong dé Entities to Mirror

b. Danh dau vao 6 Copy dé gilr nguyén ca cac di twong goc hoac bo danh dau
thi déi twong goc sé khéng dwoc gilr lai.

c. ™2 canh hodc doan thdng lam Mirror about (truc déi xirng) 1\
3.2 0K
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A ™
f "
|
y \ . { =
V) %) DN T
™
Message e

¥
'l
X

Select entities to mirror and a
skebeh lime or linear madel edge i
ko mieror about

¥
b
-]

Options
Entities Lo mirror;

I_ Line2 ~
Lime3
Line4
Lines bl

Copy
Mirror about:

1 Linel

3.8. Lénh Dynamic Mirror Entities @(Lénh lay déi xipng dong)

Déc diém lénh nay 1a khi vé dbi twong ta dwoc ludn ca dbi twong dbi xirng voi
nd qua truc doi xirng da chon.

Cac budc thwe hién nhuw sau:
1. Trén hoa tiét dang m& =2 1 doan thdng hodc canh ctia md hinh dé lam
truc doi xirng.

2. =2 biéu twong Dynamic Mirror Entities trén thanh Sketch hodc
menu Tools\Sketch Tools\Dynamic Mirror. Hop thoai quan ly Iénh Mirror xuat
hién. Biéu twong dbi x(rng xuét hién & 2 dau doan thang hoadc canh.

3. Tao cac dbi twong can lay dbi xirng. Cac dbi twong sé dwoc lay dbi xirng voi
doi twong ta vé.

4. D& két thuc viéc vé ddi xtrng =2 mot 1an nira vao biéu twong Dynamic
Mirror Entities
3.9. Move-Copy-Rotate-Scale (Di chuyén — Sao chép — Xoay — phéng ty 1)

Co thé chon mét hay nhiéu déi twong dé di chuyén, sao chép, phong to thu nhé
hoac quay quanh mét diém. Cac Iénh nay khéng tao ra cac rang budc.

3.9.1. Lénh Move L3O

Di chuyén cac doi twong bang cach chon diém xuat phat va diém dén hodc
dung toa dé diém dén X,Y. Sau khi ra 1énh ta c6 hdp thoai move nhw hinh sau

Trong dé:

Entities to Move | *3|:

Cac dbi twong can di chuyén (c6 thé dwoc chon trwde hay sau khi ra 1énh)
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Keep relations — Gil» nguyén rang budc gilra cac doi twong. Khi khong danh
d4u thi cac rang budc gitra cac dbi twong da chon va cac déi twong khong duoc
chon bj pha v&; rang budc gilra cac déi twong dugc chon van gilr nguyén.

7 I = ear |
“ LHDM

Entities to Move

»
#

L [Line22 .
w0
LineZ3 |
LineZ4 H"l /
Line2s b b :

[ Jkeep relations -

¥
1

Parameters
(%) From|To
Ouy {
Start poink:

)

@ From Point Defined

| Repeak |

Tham sb

From/to. Diém xuét phat @ dé xac dinh diém xuét phat (Start point). Di chuyén
con tré chudt va =—= d& xac dinh diém dich.

X/Y. Pua cac théng sb Delta X &% va Delta Y &Y vao dé xac dinh diém dich.

Repeat. Tiép tuc di chuyén cac dbi twong véi khodng cach khac.

33
3.9.2. Lénh Rotate %
Xoay dbi twong bang cach chon tam xoay va géc quay.
Sau khi ra Iénh ta cé hép thoai Rotate nhw hinh sau
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SR —
% N \

/) %)) ®) S
Entities bo Rotats -
it 5 Lo

Linel 2 ~a

Line=13 =

W

[JEeep relatians

Parameters

]

Centar of rotation
@ Aotate Point Cedined
[% Is.00deg =

Trong dé:

=, , £ X
Entities to Rotate <> . Chon cac doi twong can xoay.

~ Keep relations — Gilr nguyén rang budc gitra cac doi twong. Khi khéng danh
dau thi cac rang bubc gilra cac doi twong da chon va CéNC doi twong khéng duoc
chon bi pha v&; rang budc gilra cac doi twong dugc chon van gilr nguyén.

Tham sé

Center of Rotation. Di chuyén con tré va = chon diém lam tam xoay

A . .
Angle L Puwa thdng sb goc quay hodc =2 va giir nguyén xoay bang cach

3.9.3. Lénh Scale ﬁ‘

Phong ty 1& va tao ra cac ban sao cua cac dbi twong bang cach chon diém co

s& @ hé sb phoéng va tuy chon sd ban sao. Sau khi ra 1&nh ta cé hdp thoai Scale
xuat hién nhw hinh sau:
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S O R
el

VX3S
EptilissinScale
Lirel s
LineZ2

Lire3
Line4 b

|

>

Parameters
Scale abouk:

@ ScalePointDefined | Y
Oz '

e

sr[1 = -~

Copy E‘,..»f

Trong dé:
Entities to Scale. Chon cac dbi twong dé phong theo ty [é.
Tham sé

Scale about @ . Chon diém co s& |am tam phong ty 1é.

O
Scale Factor © . Ty lé phéng
Copy. Tao mét hay nhiéu ban sao cac dbi twong da chon.

Number of Copies *'* . Sé ban copy.

Néu khéng danh diu vao 6 copy thi chi tao ddi twong da phong da chon. Néu
danh dau vao 6 Copy thi cac dbi twong gbc van gilr nguyén va tao cac ban sao theo
ty 1é da chon.

3.9.4. Lénh Copym

Co thé copy cac ddi twong, kich thuwdc va cac rang budc gilra cac doi twong
cling dugrc sao chép dén vi tri mai. Sau khi ra 1énh ta c6 hdp thoai Copy nhw sau:
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® BT [
9 s
| | ‘
v)¥)2)® f/ ‘a\l
Entities to Copy A | o |
So Linet 4 I\'\ /
LineZ % ol
Line3 i, TR
Line+ e
mne '._H_-E
| K elatia
E_ncpr 180 ’,.-f"f/f/
T g "
Parameters 21 _,,.-r""'f
) EramTo ~
i "
LOEA ] il
&0 | 0.00mm :‘:
A | 0.00mm

B
b

o

Trong dé:

Entities to Copy: Chon cac dbi twong dé Copy (cac dbi twong co thé dwoc
chon truwdc hay sau khi ra 1énh)

Keep relations — Gilr nguyén rang budc gitra cac déi twong. Khi khéng danh
diu thi cac rang budc gitra cac ddi twong da chon va cac déi twong khéng dwoc
chon bi pha vé&; rang budc gitra cac dbi twong duoc chon van gilr nguyén.

Tham sé

From/to. Thém diém co s& @ dé& xac dinh diém xuét phat(Start point). Di
chuyén con tré chuét va —— dé xac dinh diém dich.
X/Y. Puwa cac théng sb Delta X &% va Delta Y &Y vao dé xac dinh diém dich.

Repeat. Tiép tuc sao chép cac dbi twong véi khodng cach khac.

3.10. Lénh Linear Sketch Patterns (58] (Sao chép thanh mang vuéng)

Lénh Llngar Sketch Patterng tao ra mot Iqat doi twong xép theo hang va cot
str dung cac doi twong trén mat phang, trén chi tiét hoac ban lap. Sau khi ra 1énh hop
thoai Linear Patterns xuat hién.

JE‘)é thwe hién lénh ta dién cac théng sb thich hop vao hdp thoai Linear Patterns,
bao gom:
=

w0

Entities to Pattern : Chon dbi twong hoa tiét trén viung dé hoa cho viéc

sao chép thanh mang.
Direction 1 (Hwdng thir nhéat theo truc X)

R Al nz
Reverse direction | = | DOi huwdng.

Spacing ! ) Khoang cach gilra cac hinh.
Add Dimension. Thém kich thw&c gilra cac hinh.
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Number e . S6 hinh theo truc X

Al
Angle L . Gb6c hwéng so voi truc ngang X (Géc hwédng cac hang).

1) u
L)

v) X))

_—

bl

Divection 1

J':r _x—ems
| 2omm

[+] &dd dimension

2 |6
[4 |odeg

Direction 2

A | y-zis "
"

«6; 15mm

[ ] &dd dipension

¥
':_xﬂ._—.'— a0
@ @ L
@ I L
@ ] L]
@ o &
L Ly P

o2 |5
[*2 |aodeg

— fdd angle dimension
Mhetween AxES

Entities bo Pattern

¥

Jo At

Instances ko Skip 3
@ @

Direction 2 (Hudng thir 2)

Number ** S hinh theo truc Y.

Al 2
Reverse direction = | DOi hwdng phat trien.

Spacing ' . Khoang céach gitra cac hinh.
Add Dimension. Thém kich thwéc gilra cac hinh.

E . . s 4
Angle L. Goc hwdng cua cac cot

Instances to Skip(Bo qua mét so hinh). Khi ta dién cac thong s6 & trén vao
hép thoai trén vung do6 hoa hién Ién cac hinh xép theo hang va cét v&éi mau khac
(xem hinh trén). =2 Instances to Skip va con tré bién thanh " ® chon hinh can

loai bd, hinh d6 sé khéng hién Ién trén vung do hoa.
Két thuc l1énh bing cach =2 OK trong hop thoai hodc an nut . trén ban phim.

Pé sira chira mang déi twong xép theo mang vudng, =&=> & ving cac déi
twong va —> Edit Linear Pattern, hép,thoai Linear Patterns hién Ién bén phai
cho phép ta stra chira cac théng so can thiét.
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3.11. Lénh Circular Sketch Patterns (Sao chép thanh mang tron)

Taora m(:)t loat cac hinh xép theo vong tron. Sau khi ra Iénh hép thoai Circular
Patterns sé xuét hién. D& thyc hién 1énh ta dwa cac théng sb thich hop vao hop thoai
do bao gom:

Entities to Pattern. Chon cac di twong trén ving dd hoa dé sao chép thanh
mang tron.

Tham sb. Mé&c dinh dung tam toa dd 1am tdm mang tron. Hoac chon diém khac
lam tdm mang tron.

Reverse direction .= Doi hwdng phat trién.
Center X @ Toa dd tdm mang tron theo truc X.

Center Y {:‘:’ Toa d6é tam mang trén theo truc Y.
P

Number gty S6 hinh clia mang.
E‘ . . . . .
Spacing == S0 do cua cung chtra mang tron.
Radius?‘". Ban kinh cua cung chira mang tron.
~ Arc Angle & Goc ciia doan thang ndi tir tdm cutia dbi twong chon dé sao chup
dén tdm cua mang tron so v&i truc X.

" Partt

[% | z60deq z I."' Ty - \

- .".\ 1
A | 534nn = (1! - S |
& ®1%eg - ; |

#]Enud gacng :-'..n}" !
] a0d dmersions ! ".I

9
Enlitids L Pallars &
o - = e
wm  LieSl - Sl
Lines2 8. >
Lirel . e
Lir i h

Insbances bo Skip =
o z

Equal Spacing. Hinh sao chép déu theo ca vong tron
Add dimensions. B sung thém kich thuérc.

Chu thich: Co mét s6 théng so trén la hé qué cla cac thong sb khac vi vay
khéng nhat thiét phai dién hét.

Instances to Skip(Bo qua mét so hinh). Khi ta dién cac thong so & trén vao

hép thoai trén vung do hoa hién 1én cac hinh xép theo vong tron véi mau khac (xem

Jh

hinh trén). — Instances to Skip va con trd bién thanh J chon hinh can loai bd

bang cach dwa con tré vao tam cia hinh dé, hinh dé6 sé khong hién Ién trén vang do
hoa.
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Két thuc lénh bing cach = OK trong hdp thoai hodc &n nut

Pé stra chiva mang ddi twong xép theo mang tron === & ving cac ddi twong
va =™ Edit Circular Patter,ns3 hép ,thoai Circular Patterns hién Ién bén phai cho
phép ta slra chira cac thong so can thiét.

3.12. Cac Iénh tao kich thwéc va cac rang budc (Dimensions/Relations).

Thanh cong cu Dimension/Relations da dwoc trinh bay trong muc 2.2. Trong
muc nay chung ta lan lwot xét mét so 1énh thwdng dung.

3.12.1. Lénh Smart Dimension O; (Gan kich thwéc nhanh)

Lénh cho phép gan kich thwdc cho cac dbi twong hoa tiét 2D hoac 3D. C6 thé
gan kich thwdc hay xoa kich thwdc khi cong cu Smart Dimension dang hoat dong.

Kiéu kich thuwoc sé dwgc xac dinh bang di twong dwoc chon. Doi voi mét s6
kiéu kich thuwoc (tir diém dén diém, goc, dwong tron), vi tri dat dwong kich thuéc
cling co tac dung xac dinh kiéu kich thwéece.

Pé gan kich thwédc cho dbi twong hoa tiét hodc ban vé thwe hién cac buwéc sau:

1. =3 vao cbng cu Smart Dimension o trén thanh Dimensions/Relations
hodc menu Tools\Dimensions\Smart. Kiéu kich thwéc mac dinh 1a kiéu Parallel
(song song). C6 thé chon kiéu ghi kich thwéc khac bang cach —2=» ddi twong va
chon More Dimensions, sau d6 chon mét trong cac kiéu sau Horizontal, Vertical,
Ordinate, Horizontal Ordinate, hay Vertical Ordinate. Néu dang chinh stra ban vé
ky thuat 2D c6 thé chon thém Baseline va Chamfer.

2. Chon céc dbi twong dé gan kich thwéc phu hop nhw bang sau:

Gan kich thwéc cho.... Nhay vao Ghi chu
D6 dai doan thang hodc canh  |= doan théng
Vi tri dwong
. . Hai doan thang ho&c doan thang Kich thude
Goc gitra 2 doan thang A - PR i anh hwdng
va canh cua moé hinh. £ .
dén gbéc do
duworc.
_ |Hai doan thang song song hoac
Khoang cach gilra 2 doan thang |doan thang va canh cua mé hinh
song song voi doan thang do
Khoang cach vuéng goc tir mét|Diém va doan thang hodc canh
diém dén doan thang ctia mo hinh
Khoang céach gitra 2 diém 2 diém Mot trong 2
diém co6 thé la
dinh cia md
hinh.
Ban kinh cung tron Cung tron
Do dai thwe cua cung tron Cung tron, sau do6 2 diém mut cla
cung tron.
BPuwong kinh dwdng tron Puwong tron
Khoér)g cach khi mot hodc ca|Tam hay mét diém trén cung tron
hai doi twong la cung tron hay|hoac duwdng tron va doi twong kia
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Gan kich thwéc cho.... Nhay vao Ghi chu
dwdng tron (doan thang, canh, dinh,
diém,v.v...).
Piém gilra clia doan thdng hay|=E=> canh ta can chon diém gitra
canh va va =2 Select Midpoint. Sau
dé chon doi tweong ther hai dé ghi
kich thuwdc

3. = vj tri dwong kich thuwdc. Hop thoai Modify hién Ién. Pwa thdng sb kich
thwdc vao hdp thoai va kich OK.
Fli.- T T e ﬁ]

o MIIT &= & if £
o Lgse

51.60

5061732430y

VoK 8 7|

3.12.2. Lénh Horizontal Dimension Iﬂ (Kich thwéc ngang)

C6 thé chi ghi kich thuwdc ngang gira 2 doi twong. Hudng ngang dwoc xac dinh
b&i hwdng cla hoa tiét hién hanh.

Pé gan kich thwéc ngang:

1. O hoa tiét dang mé, kich Horizontal Dimension |U trén thanh
Dimensions/Relations hoac menu Tools\Dimensions\Horizontal

A

Con tré bién thanh 1

2. Chon 2 dbi twong dé cho kich thuérc. ;/'

3. Buwa théng sb vao hdp thoai Modify !

va kich @ 113.02

4. Kich vi tri dat kich thwéce. N .

3.12.3. Lénh Vertical Dimension El (Kich thwée doc)
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Cé thé chi ghi kich thwéce doc gitra 2 doi twong. Hwéng doc dwoc xac dinh boi
hwéng cua hoa tiet hién hanh. Bé gan kich thwéc doc:

1. =2 Vertical Dimension|I| trén thanh Dimensions/Relations hoac menu
Tools\Dimensions\Vertical. Con tré bién thanh i
2. =2 2 diém gan kich thuérc.
3. = vj tri dét kich thuéc.
3.12.4. Lénh Fully Defining Sketches (Xac dinh hoan toan hoa tiét)

Xac dinh hoan toan hoa tiét 13 tinh toan cac kich thwédc va cac rang budc dé
hoa tiét hoac doi twong dwoc chon dwoc xac dinh mot cach hoan toan. Bé xac dinh
hoan toan mét hoa tiét:

1. = Edit Sketch

L
155

2. =2 Fully Define Sketch & trén thanh Dimensions/Relations hoac
menu Tools\Dimensions\Fully Define Sketch. Hop thoai quan ly tinh chat Fully
Define Sketch xuat hién.

ﬁ @ 3. Thiét lap cac tuy chon cho Relations va
® I Dimensions trong hép thoai Fully Define

e 2 4. = OK.

tfj‘l z_z,-'l = ?,'i ‘qﬂ}'.d?
' o

Entities to Fully Define 28,84 I A

(%) Al entities in sketch
' : 0t L
{_) Selected entities 7 @ '

»

[ ] Relations = 3‘
o

|:| Dimensions -4

3.12.5. Lénh Add Relations @ (B6 sung rang buéc)

Co thé tao rang budc vé mat hinh hoc gitra cac ddi twong clia hoa tiét, gitba doi
twong va cac mat phang, truc, canh va cac dinh cda mé hinh.

Khi ta =2 Add Relation II trén thanh Dimensior!sIReIations toolbar hoac
menu Tools\Relations\Add.... H6p thoai Add Relation xuat hién.
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% F B ¢+ Bopat |

Dimensions,/Relatlons

k. i O MM L & i £ o

v3® b % & €& b & X

i
Selected Entities 2 f ]
/

I
[Arex =
Line2

r

Enisting Relations
_k Tangentn

T—I-

) Lnder Defined

»

Add Relations

O™ | Tangert

& | i

Trong dé:
Selected Entities(Chon dbi twong)

~ Hién Ién tén cac doi twong hoa tiét da dugc chon. BS sung thém vao danh sach
bang cach chon chung trén vang do hoa.

Existing Relations (Rang budc dang ton tai)
Relations: Hién cac rang budc dang tdn tai cda cac dbi twong da chon.

Information: Hién I1&n tinh trang cta cac déi twong da chon (Fully Defined,
Under Defined, v.v.).

Add Relations (B sung rang buéc)

Co thé bb sung thém rang budc cho cac ddi twong da chon tir danh sach.
Trong danh sach rang budc chi hién nhirng rang budéc cé kha nang gan cho doi
twong.

3.12.6. Lénh Display/Delete Relations (Cho hién\ Xoa rang budc)

Khi ta = Display/Delete Relations trén thanh Dimensions/Relations hoac
menu Tools\Relations\Display\Delete hop thoai quan ly Relations xuat hién.

Dung hop thoai nay ta co thé loai bd tirng rang budc hodc tat ca cac rang budc
bing cach = rang budc sau d6 —8—>, 4n nut Delete hoac Delete All
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% r‘.'[- E% DimEnsions Relations
A7) A QHII....&LLF:
' WS

B REN
Eelations %

il in this shetch -

L Wertica
Tangento
TandgantL

D savisfiod
[Czuppressed

| poete || Deeteal

Enlilies £

Eri.. | Seabus Cefin..
Lined Under..  Cuare..

Frlil: &
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Chwong 4. THIET KE CAC HINH KHOI 3D

Trong chuwong nay trinh bay cac céng cu trén thanh(Features) dé thiét ké céc hinh
khéi ba chiéu trén co sé& cac ban vé phac thdo (Sketch) da vé bang cac céng cu &
chuwong 2 va chuong 3.

4.1. Thanh céng cu hinh tiét Features
4.2. Lénh Extruded Boss/Base

4.3. Lénh Revolved

4.4. Lénh Sweept

4.5. Lénh Lofted
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4.1. Thanh céng cu hinh tiét Features
Thanh céng cu hinh tiét cung cip cac coéng cu dé tao cac thanh phan ctia mé hinh
3D. RAt nhiéu biéu twong va khéng phai tat cd déu dwoc dwa vao thanh cong cu.
Nguw&i dung cé thé thém bét cac biéu twong trén thanh phu thudc vao tirng céng viéc
mot cach dé dang, bang cach =2=> thanh cong cu bét ky, =2 Customize, trong
hop thoai Cutstomize ™2 muc Commands,— Feature, sau d6 =™ c6ng cu
thich hop va N/ vao thanh Features.

‘Eﬁhﬁ@ﬂ CEAHEMBE NHW ?ﬁ"U'l

Customize @

 Toolbars | Commands | Menus | Keyboard | Options |

Cateqories:

. 1~ Buttons
Flyout Toolbars |

i  B@lBERENS
Aevceston  EQOeNmRREE

Assembly

Blocks EB&&&Q@B{QIU

Curves

Dimensions /Relations | H: ﬁ @ B m m‘
Dir awi |

Explode sketch @ @ RYPPR

t

Line Format |
Macro

Mold Tools

Quick Snaps

Reference Geametry

Selection Filter

Shest Metal

Simulation

Sketch

SolidWorks Office

Spline Tools

Standard N |
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4.2. Lénh Extruded Boss/Base @ (Tao khéi co s& dirng)

i | |58 parit
Y4
I@?ﬁi? I
RIS
= &)
? Sketch Plane >
nkﬂt.tinr:é‘ -"3;-'
2] [aind L
- [—
[P
HHI; g :l'
| s o |
B |
! Draft outyar i
' |D Direction 2 yl
|D Thin Feature ;
Selected Contours 2

i 0 [sketcha-Contour<1>

Y
#

Trong hop thoai quan ly Extrude c6 thé xac dinh tinh chat ctia Khéi co s&
dirng. C6 thé tao cac kiéu khdi co s& dirng sau:

Kiéu khéi dirng

« Khéi dac hay thanh
mong

« Khbi dirng co s&
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o Cat Khoi

e Tao mat

Cac budc dé tao mot khdi dirng gom:
1. Tao mét hoa tiét.
2. =2 mdt trong cac coéng cu tao khdi dirng sau:

Extruded Boss/Base trén thanh Features, hodc menu Insert\Boss/Base
Extrude

Extruded Cut

trén thanh Features, hoac menu Insert\Cut\Extrude

S

Extruded Surface ——! trén thanh Surfaces, hoac menu Insert\Surface\ Extrude

3. Dat cac théng sbé trong hdp thoai quan ly tinh chét.

Dé phat trién khoi dirng tir mat phang hoa tiét dat cac théng sb theo huong 1
(Direction 1) va hwéng 2 (Direction 2). Bé tao khdi thanh méng dwa cac thdng sé vao
muc Thin Feature.

4. = OK.

Sau day la giai thich cac tuy chon trong hop thoai quan ly tinh chat Extrude
¥~ From. Dt didu kién xut phat cho khéi dirng
&~ Sketch Plane. B4t dau phat trién khéi dirng tir mat phang hoa tiét.

&~ Surface/Face/Plane. Xuat phat tir mot trong cac doi twgng sau. Chon doi
twong co’sé’ Surface/Face/Plane. Doi twgng co thé la mat phang hay khéng phai
la mat phang.

&~ Vertex. Xuat phat tlr mat phdng song song mat phang hoa tiét va di qua dinh
dwoc chon.

& Offset. Xuét phat tir mat phang song song véi méat phdng hoa tiét. Phai dua
théng sO khoang cach gitra 2 mat phang do (Enter Offset Value).
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Ehoi dirng

Mit xuat phat
khong phang

P o1 twong hoa

- o
Direction 1 (Huwdng thr 1)
“®” End Condition. Diéu kién cudi ciia khéi dirng. Khi cn ddi huong phat trién =

nut Reverse Direction lij Chon mdt trong cac diéu kién sau:

&~ Blind - Mac dinh phat trién vé 1 phia. Nhap do day by :
%~ Through All - xuyén subdt ké& tlr mat phéng vé hoa tiét.
“§” Up to Next- Phat trién tlr mat phéng hoa tiét dén mat tiép theo.

“F” Up to Vertex- Phat trién dén mat phdng song song mét phang hoa tiét va di qua 1
dinh xac dinh.

“F~ Up to Surface- Phat trién tir mat phang hoa tiét dén mat dwoc chon.

§” Offset from Surface- Phat trién tir mat phang hoa tiét dén cach méat phang dwoc
chon 1 khoang dwoc xac dinh,

“§” Up to body - Phat trién tir mat phang hoa tiét dén mot hinh tiét khac.

o

“F~ Mid Plane- Phat trién déu hai phia k& tlr m&t phang hoa tiét. Nnap do day .

@D’Direction of Extrusion (Hwéng phat trién cha khdi dirng) Chon vec to huwéng phat
trien trén vang do hoa (khac v&i hwéng vubng goc véi mat phang hoa tiet)

% Flip side to cut (Extruded cuts only). D&i chiéu cat: cat phan vat liéu phia ngoai
profile. Mac dinh cat phan vat liéu phia trong profile.

Cat mac dinh i chiéu cat
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&~ Merge result (Boss/Base extrudes only). Hop két qua. Két hop phan vira
dwgc tao thanh v&i phan da cé néu co the.

&~ Draft On/Off @ D6 nghiéng. Nhap géc nghiéng. Chon Draft outward
(nghiéng ra ngoai) néu can. Mac dinh nghiéng vao trong.
Vi du:

No draft 10° draft angle inward 10° draft angle outward
(khdéng nghiéng) (nghiéng 10 dé vao trong) (nghiéng 10 dé ra ngoai)

Direction 2 (Hwéng thw 2):

Tuy chon nay cho phép phat trién hinh khéi theo cac hai hwong tir mat phang
hoa tiét. Cac tuy chon trong muc nay twong tw nhw Direction 1.

4.3. Lénh Revolved (Tao khéi tron xoay bang cach quay hoa tiét 2D quanh
mot truc)

Bb sung hay cat bot phan vat liéu bang cach quay bién dang quanh mét truc.
Hinh tiét tron xoay c6 thé la khoi tron xoay, khoét tron xoay hoac mat tron xoay.

Dé tao hinh tiét tron xoay thwc hién cac bwéc sau:
1. Tao hoa tiét cé dwdng truc, va cé6 mét hay nhiéu bién dang.
2. =2 1 trong cac nut [&énh sau:

¥~ Revolved Boss/Base @ Trén thanh Features, hoac menu Insert\
\Boss\Base,\Revolve.

&~ Revolved Cut (e Trén thanh Features, hodac menu Insert\Cut\Revolve.

¥~ Revolved Surface @ Trén thanh  Surface, hoac  menu
Insert\Surface\Revolve.

3. Nhap céc théng sbé can thiét vao hop thoai quan ly 1énh Revolve.
4. —> ok |
Cac théng sb hop thoai quan ly I€nh Revolve bao gém:

‘¥~ Revolve Parameters (Céc théng sb xoay)

& Axis of Revolution ‘\‘* (Truc xoay). Chon truc xoay cho khdi tron xoay. Truc
nay c6 thé la duwdng tam, mét doan thang hoac mot canh cta hinh tron xoay.

‘¥~ Revolve Type (Kiéu xoay) Pinh hwéng quay tir mét phang hoa tiét. —_—

i R . s Lz s
Reverse Direction "= (Dao chiéu), néu can thiét doi chieu xoay. Chon mdot trong
nhirng phwong an sau:
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R

o)

b "1‘5—-.'.'

@ TS

Revolve Parameters A
et |
Q] [oreorecton v
[L [3000deq |2
| SSSS—S——..,
Thin Feature 2
2] [orevrecton v
—
' Selected Contours =) 1
Y [Sketchi-Contour<i> ,L_

¥~ One-Direction. Tao hinh tron xoay theo mét huéng tir hoa tiét.
‘@f: Mid-Plane. Tao hinh tron xoay béqg cach xoay dwong sinh theo chiéu kim
dong ho va ngwoc kim dong ho tr mat phang hoa tiét, mat phang nay la mat phang
chia déi hinh tron xoay. Nhap théng sb goc xoay Angle ¢
" Two-Direction. Tao hinh tron xoay theo hai chiéu: theo chiéu kim déng hd va
chiéu nguwgc kim dong ho, xuat phat tr mat phang hoa tiét véi cac goc xoay khac
nhau. Can nhap géc huéng thir 1 Direction 1 Angle ﬂ va géc huwdong ther 2
Direction 2 Angle E Téng 2 gbc khdng Ién hon 360 do.
@fb Angle E‘- Dinh‘géc xoay. Még dinh goc xoay la 360 d6. Goc xoay tinh tir hoa
tiet dwoc chon theo chieu kim dong ho.

Thin Feature (Hinh tiét thanh méng)

= Thin Feature va nhap cac thong sb sau:
& Type. Dinh huwéng phat trién d6 day. Chon mét trong nhirng tuy chon sau:
%~ One-Direction (M6t hwdng)
¥~ Mid-Plane (tr mat phéng gitra)
¥~ Two-Direction (Hai hwéng). Nhap théng sbé day cho huwéng 1 Direction 1

& &

Thickness va d6 day cho hudng 2 Direction 2 Thickness
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&

‘" Direction 1 Thickness ' Nhap thoéng sb dd day cho trwong hop One
Direction and Mid-Plane thin feature revolves.

‘¥~ selected Contours (Chon dwéng bién)
Dung tuy chon nay khi tao hinh tron xoay c6 nhiéu dwdng bién.
1. Ré con tré trén ving dd hoa. Cac vung con trd di qua sé& déi mau,

2. =2 vlng dd hoa can tao hinh tron xoay va ta thay dwoc hinh tuvong lai
hién ra. Vung dwoc chon sé hién Ién trong hop Selected Contours. Co thé chon to
hop cac vung deé tao hinh tron xoay da hinh tiét.

3. —> OK.
Sau day la mét thi du:

4.4. Lénh Sweept (Tao khéi theo dworng dan)

Lénh nay ding dé tao cac doi twong 3D bang cach kéo bién dang theo mot
dwong dan vudng goc voi mat chira bién dang. Do dd ta phai tao bién dang va
dwong dan trén hai mat phang vuéng géc voi nhau.

Khi st dung cac 1énh theo dwong dan co thé tao hinh khdi co s, hinh khoi cat
hoac mét mat bang cach dich chuyén Profil (hinh cat) theo 1 hwdng tuan thu cac qui
tac sau:

&~ Profil phai 1 kin dé tao khdi co s& va khéi 16i theo dwong dén, doi véi viéc tao
mat theo dwdng dan cé thé kin hodc hé.

¥~ Puwong dan co thé kin hoic ho.

" Duwong dén c6 thé 1a tap hop cac dwong cong da vé trén cling mot hoa tiét,
dwdng cong hoac tap hgp cac canh cua chi tiét.

¥~ Piém xuét phat dwong dan phai nam trén mat phang Profil.
¢~ Ca hinh cét ca dwong dan khong thé tw cét minh.

¥~ Puwong dan co thé co diém chung voi Profil trén mat phang hoa tiét Profil
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T = E%F‘arﬂ
@& lﬁ: |% +-LA| Arnatations
@ - ;& Dezign Binder
% | ? Material <not specified=
ﬁ_{r’I 3_{,-' ?,-*’ #[o%] Lights and Cameras
Brofleandpath A|  RFort P
= | % Top Flana
J Sketch3 %
< Wi &2 Rigt Plane
Q‘,;_ Shkatch2 o Origin
"
Options = _' E
&
Guide Curyes R |
A [ shetcht ]
| 1 [ Buiide CurverSketch) |
R 2 -
[#*]Merne smooth Faces
“) |
—
Start/End Tangency ¥
[] Thin Feature |
N B
""--..,\n* \
K ‘_\H‘L‘""-\—\._.-l'
%

Dé tao hinh Khéi theo dwérng dan:

1. V& hinh cét (profil) kin trén mot mat phang.

2. Tao dweng dan. St dung hoa tiét, cac canh hay dwong cong cua chi tiét,
3. =2 1 trong cac nut sau:

(S

& Sweept trén thanh Features hoac chon menu Inser\Boss/Base, Sweep

E

& Sweept Cut trén thanh Features hoac chon menu Insert\Cut\Sweep

& Sweept Surface € trén thanh Surfaces hoac chon menu Insert\Surface\
Sweep

4. Trong hop thoai quan ly Sweep:

&~ =3 hoa tiét trong vuing dd hoa d& lam Profile < .

re=

87 = hoa tiét trong viing dd hoa dé lam dwéng dan Path < .

5. Nhap céac théng sbé tuy chon khac trong hop thoai quan Iy Sweep.

6. =2 OK E’j
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4.5. Lénh Lofted (Tao khdi dan mat)

Loft 1a hinh tiét dwoc tao ra tir viéc ndi cac Profil lai thanh mot hinh khéi 3
chiéu. Khdi ddn mat cé thé 1a khdi co s& hay khdi phat trién, khéi cit hodc mét. Ta cd
thé s dung tir 2 hay nhiéu mat. Chi dwoc phép phan t& dau hoac cubi hodc ca 2 13
diém. TAt ca cac dbi twong cla hoa tiét gdm dwdng dan va profil la cac hoa tiét 3D
don. Tién hanh nhw sau:

1. Tao cac méat can thiét ma trén do sé tao cac hoa tiét. Co thé dung cac mat
cta mo hinh da cé. Cac mat khéng nhat thiét phai song song v&i nhau.

2. Hay tao céac hoa tiét trén cac mat da chon.

3. = 1 trong cac kha nidng sau:
&~ Lofted Boss/Base “5‘ trén Features hoac menu Insert, Boss/Base, Loft.
&~ Lofted Cut trén thanh Features hoac menu Insert\Cut\Loft.
&~ Lofted Surface 5 trén thanh Features hoac menu Insert\ Surface\Loft.

4. Chon cac mat theo thir ty va _) cac diém trén mdi hoa tiét twong (ng trén
moi mat. Biém trén hoa tiét cling quyét dinh hinh dang cua khoi két qua.

5. Kiém tra dwdng cong hién ra.

¥~ Néu khong dung nhw mong mudn do th tw chon khong ding thi co thé st
dung cac phim Up hoac Down dé thay doi tho tw;

¥~ Néu dwong cong khong ding do chon diém khong ding thi ta =2 mét co
diém sai dé chon lai va =2 diém can chon;

¥ D& x04 tht ca Iya chon va bat du lai tir dau thi 2= khong gian dé thj va
=2 Clear Selection va bat dau lai.

=B partz
% ﬁ' % i + _I-ﬁ.l Annodations:
a 41- &2 Design Binder FRE R -

;E Material =nct specifieds=

2 :
%’J éj :.v"l i ﬂUghI:sdeuntms
| El"ﬂﬁl:! £ ~. Frort Plare
| 10 DEEEm o % Top Plane
@ Sketch? 52 might Ptane
' Sketchs. ks rigi
1| g EE {;; o
Shatchs. o rent]
e Shatchg ™ Gt Pane2
Q Fianes
| Start/End Constraints % S Blaned
Q Flanes
Guide Curves ¥ E
| Centerline Parameters ¥ €
el U %
sketch Tosls Al [
5
g £
Dptions A :
| [¥]perge tangent Faces
| Cllose kot
| (] show preview
| [=] Merge result

6. Chon cac thong sé thich hop trong Options.7. =2 OK ‘@.
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Chwong 5. CAC LENH HOAN THIEN KHOI 3D

_ Trong chuong nay chung ta lam quen voi cac Iénh chinh sira va hoan thién cac
khéi co s¢ 3D da cjw_op tao bang cac lénh & cac chuwong trwwdc dé tao ra cac chi tiét
chinh xac theo y do thiét ke.

5.1. Lénh Fillet/Round
5.2. Lénh Chamfer

5.3. Lénh Rib

5.4. Lénh Shell

5.5. Lénh Dome

5.6. Lénh Simple Hole
5.7. Lénh Hole Wizard
5.8. Lénh Mirro Feature

5.9. Lénh Circurlar Pattern

5.10. Lénh Linear Pattern

5.11. Thay déi tén cta cac Features

5.12. Hién thj kich thwéc trén ban vé Part
5.13. D6i tén cua kich thwéc
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5.1. Lénh Fillet/Round ﬂ (Vé /Vé tron)

Vé/Vé tron 1a tao ra modt mat tron & bén trong hodc bén ngoai chi tiét. Ta co thé
vé tron tat cd cac canh clia mot mat khi chon mat do, cac canh dwoc chon hodc cac
dinh dwoc chon.

N6i chung, sau day la nhirng qui tdc dé thuwc hién vé tron tét nhét:

%~ Nén tién hanh vé noi cd ban kinh Ion trwdc sau dé méi vé ban kinh nhd.

F°  Hay vat trwdc khi vé tron.

¥~ Hay dé viéc vé my thuat sau ciing vi nhw thé sé giam thoi gian tai tao chi tiét
&

Dé tai tao chi tiét nhanh hon hay st dung cac cach vé don gidn cho cac canh
c6 ban kinh nhw nhau.

Constant Radius Fillet - V& v&i ban kinh khéng déi.
Tién hanh vé nhiéu canh hodc mat. Cac buéc nhw sau:

1. =2 nat Fillet trén thanh hinh tiét, hodc menu Insert\ Feature\
Fillet/Round.

2. =2 mét va cac canh can vé hoac lam tron.

3. Nhap gia tri ban kinh Radius

4. = kiéu vé(Fillet type) |a Constant Radius

5. Kiém tra lai cac mét va canh hién ra trong bang Items to fillet.

6. Mac dinh thi cac mat vé déu duogc chon 1a tiép tuyén véi cac mat cla chi tiét
(Propagate to tangent faces). Dieu d6 dung cho tat ca cac mat, canh dwgc chon.
Néu ta khong mudn diéu kién nay thi == hop click to clear.

7. = kiéu Overflow Type. =2 OK.
Vi du: Hinh 5.1. la thi du chon cac mét va canh dé vé mép.

Hinh 5.2. 13 két qua sau khi vé.
e

Hinh 5.1.
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Hinh 5.2.
Multiple Radius Fillet- Vé tron nhiéu ban kinh. (Xem hinh 5.3)
Dung Multiple Radius Fillet cé thé vé cac hinh tiét nhw sau:
& Cothé chon céac ban kinh vé khac nhau déi véi tivng canh da chon.
¥~ Co thé tao cac goc dung cac canh cé cac ban kinh vé khac nhau nhung co
chung 1 dinh.
E Co thé chon c& mat, ca canh. Tuy nhién khong duwoc bat dau vé voi ban kinh
khac nhau doi vai cac mat cé chung canh.

[i] Zekect Craough faces

[+ e Pestunes
T TRound comers

Hinh 6.3

Pé thwe hién Multiple radius fillets:

1. =2 nat Fillet trén thanh hinh tiét, hodc menu Insert\ Feature\
Fillet/Round.

2. Trong ctra sd Fillet Type, ™ Constant radius.

3. Trong ctra sb Items to Fillet, lam nhw sau:

o Cl 5 Multiple fillet radi
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&

Nhap ban kinh cho canh tht nhét.
%~ Trong viing d& hoa =™ cac canh, mat cac hinh tiét can vé.
¥~ Nhap cac ban kinh cho cac canh, mat tiép theo cho dén hét.

4. Néu can thiét trong ctra sé Fillet Options xoa 6 default chon Keep features
dé gitr cac hinh tiét lai

5. =2 0K

5.2. Lénh Chamfer € (Vat mép)

Dung dé vat mép cac canh clia mét chi tiét. Cé cac ché do vat mép sau:

& Angle Distance: Vat goc v&i mot khoang cach va mét goc cho trudc theo
phwong can chon, dé doi chiéu vat chon Flip Direction.

¥~ Distance distance: Vat goc véi khodng cach 1a khac nhau déi véi tirng canh.
F” Vertex: Vat goc cac hinh hdp theo 3 canh.
Sau day la cac vi du vé tirng ché do:

Vi du: Angle Distance

a) b) c)
Hinh 5.4

Distance distance:

b) c)
Hinh 5.5.
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Vertex:
T

CAlr Vi )

a) b) c)
Hinh 5.6.

Trong cac hinh 5.4, 5.5, 5.6 a) la hop thoai Chamfer, b) Ia hinh trwédc khi
Chamfer, c) Ia hinh sau khi da@ Chamfer.

Dé tao vat canh, vét goc thuc hién nhuw sau:

1. =2 Chamfer & trén thanh Features, hodc bang menu Insert\
Features\Chamfer.

2. Trong ctra s& Chamfer Parameters, 1am nhu sau:
Chon céac canh va mat hodc dinh sau dé chon trén hinh & vang db hoa,
Trong clra sb quan ly tinh chat chon 1 trong cac phwong an sau:
Angle-distance(Goéc -Khoang cach)
Distance-distance (Khoang cach-Khoang cach)
¥ Vertex (Binh)
Chon 6 Equal Distance dé c6 cung khoang cach vat & dinh.
Nhap cac théng sb thich hop vao hop thoai.
Chon Keep features dé gii¥ cac hinh tiét lai.

3. —> ok &)
5.3. Lénh Rib & (Tao gan).
La chirc ndng tao gan ting clirng virng gitra hai mat cda chi tiét.

Cac budc tién hanh nhu sau:

1. Tao mot mat phamg cét chi tiét tai vi tri can tao Rib (gan) roi thiét ké mot
duwdng bao 2D hd ma 2 dau mat cda nd nam trén hai mat can lién két clrng virng cua
chi tiet)

2.2 Rib @ trén thanh Features, hoac menu Insert\Features\Rib

3. H6p thoai Rib xuat hién, trong hép thoai:

&~ = nat Mid plane dé tao gan theo hai chidu béng nhau ké tir mat phing
chira dwdng bao hé.
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&~ =3 nut Single Side dé tao gan theo 1 chiéu. D& ddi chiéu chon Reverse.
4. Nhap tri sb chiéu day gan.

5. Quan sat chidéu mii tén trén dwong bao héd, néu can = Flip material
side.

6. Mudn vat con gan =2 nut Enable Draft rdi nhap tri s6 géc con vao &
Angle. Néu mudn con ngwoc lai =™ nut Draft Outward.

4. = OK @

@_ &1 ® = pam I _ R
& § & iiFat,

v) X))
Barameters Al
Thickness:
«1 | 10.00mm
Extrusion diedtions
%3
[ Flip materidl side
.hg'

Selected Contours =

Hinh 5.7

Hinh 5.8
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5.4. Lénh Shell = (Khoét 16 tao vé méng).

_ La chirc nang tao mét cai "coc”, nghia la lam réng chi tiét ma mat bao phan
rong song song (& khoang cach xac dinh) v&i mat bao ngoai cta chi tiét.

a) Dé tao cbc c6 do day khéng dbi:

1. =2 nut Shell ) trén thanh Features hoac menu Insert\Features\Shell.
2. Trong hop thoai Shell xuat hién, dwdi muc Parameters:
“F~ Nhap tri sb chiéu day "phan thit" con lai cta chi tiét

&~ Chon mot hodc nhidu mat ma tir dé ta sé khoét réng chi tiét, cac mat dwoc
chon sé hién [én

S~ Chon Shell outward dé& do day phat trién ra phia ngoai chi tiét.
“F~ Chon Show preview dé quan sat trwéc hinh sé duoc tao.
3. —> ok &)

)|

v) £ 2
Paramelbers £
& [ 200mm =

(] IFMHH-

] 5hell outsard
[#] stom preview

a4
Multi-thickmess Settings =

~

Hinh 5.9
a) Pé tao cbc c6 do day & cac méat khac nhau:

1. Thwe hién cac bwdc 1-2 nhw trén.

2. Dwéi muc Multi-thickness Seting chon cac mat can thay dbi do day va
nhap do day vao muc Thickness (D1)

3. Chon cac mat khac nhau va tri sé cac do day.

4. Néu can =2 nut Shell outward dé phat trién ra phia ngoai.

5. = OK *@_
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B0 &
| Sl
v X3
| Parameters 2|

oty | 100

Hinh 5.10a.

Hinh 5.10.b
5.5. Lénh Dome @(Tao vom cac doéi twong)

~ Lénh nay dwoc siv dung dé tao vom cac doi twong 3D rat thuan tién cho cac
khoi tru tron.

Cac buwérc thwe hién [énh:

1. =2 Dome ,@ trén thanh Features, hoac —>  menu
Insert\Features\Dome. Xuat hién hép thoai quan ly Dome.

2. Dwéi muc Parameters, chon va nhap cac thdng sb thich hop.

3.2 0K @
Vi du:

a) b) c) d) e) f)
Hinh 5.12
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Hinh 5.12. a, c: Cac khoi ban dau chwa Dome

Hinh 5.12. b, e: Sau khi Dome cac khéi & hinh a, C.

Hinh 5.12. d: Sau khi Dome khéi tru & hinh c v&i kiéu chon la Elliptiacl Dome.

Hinh 5.12. f: Sau khi Dome khdi tru & hinh 5.8 ¢ vé&i kiéu chon la Reverse
Direction. Vi du khac:

RN,

Parameters 6y

Elliptical dome

Show preview

Hinh 5.11
5.6. Lénh Simple Hole EI (Lénh khoan 16 don).

Lénh nay dung dé tao cac 16 khoan don cho chi tiét. Bé tao 16 khoan don:
1. =2 mat dé tao 15 khoan.

2. =2 Simple Hole E‘ trén thanh Features, hoac = menu
Insert\Features\Hole\Simple. Hop thoai quan ly Hole xuat hién

3. Chon va nhap cac thong sb thich hop vao hop thoai. = OK .
B :

| Feature Scope ¥l

a) b) c)

Hinh 5.13. a) HOp thoai quan ly 1énh Hole; b) Chi tiét truwdc khi két thic lénh va
c) Chi tiét sau khi khoan.
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Dé thay déi vi tri 16 khoan:
1. =B==3 chd 16 khoan trén cay quan ly chi tiét va = Edit Sketch.

2. B6 sung kich thudc cho vi tri 16 khoan, cling co thé thay ddi duong kinh 16
khoan trong hoa tiét nay.

3. Thoat khdi sketch hodc ™ Rebuild

4. Dé thay déi dudng kinh, do sau va kiéu khoan -2—3 chd 16 khoan trén cay
quan ly chi tiét va —> Edit Feature. Hop thoai xuat hién va tién hanh moi sira

chira trong hop thoai réi =2 OK @

~ 2
5.7. Lénh Hole Wizard (Khoan cac 16 c6 ren theo cac tiéu chuan).

Lénh nay dung duc cac 16 co ren theo cac tiéu chuadn ANSI (hé inh, met), 1SO,
DIN, JIP.v.v.

Pé tao céc 16 khoan Hole Wizard:
1. Tao chi tiét va chon mat.

2. =2 nut Hole Wizard trén thanh Features, hoac _) menu Insert\
Features\Hole\Wizard. HOp thoai PropertyManager Hole Wizard xuat hién

3. Nhap va chon céac thdng sb vao hép thoai PropertyManager.

. — 9

Hop thoai Hole Wizard PropertyManager gébm 2 bang sau:

« Type (Méc dinh). Chon kiéu 16 khoan va nhap théng sb.

« Positions. Binh vj 16 khoan béng Iénh kich thuwdc va cac cong cu vé hoa tiét.
Céc théng sb co ban trong béng Type gém:

Muc Hole Specification

Théng sé nay xac dinh kiéu 16 khoan, tiéu chuan, kiéu, kich thuérc,

Thepad
Do (2 * Dol w

¥ o

Dplioms. =
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iy i J

Counterbore Countersink Hole

A

Tap Pipe tap Legacy Hole

Standard (tiéu chuan). Vi du chon ANSI Metric hoac 1SO.
« Type (kiéu). Vi du chon Hex Screw hoac Pan Slot Head
« Size (c®) Chon kich c&.

« Fit (Chi d6i v&i Counterbore va Countersink): Chon Close, Normal or
Loose.

Muc Section Dimensions
« (Chi déi v&i loai Legacy Holes). == thdng s6 kich thudc dé stra né.
Muc End Condition

Diéu kién cudi phu thudc vao kiéu 16 khoan. Dung cac biéu twong va mé ta trén
hép thoai d& chon phwong an thich hop.

« =2 End Condition tir danh sach. Néu can ddi chiéu khoan ™ Reverse

A ) -
Direction '~ Nhap cac théng so khac phu thudc vao kiéu 16 khoan.

‘oBIind Hole Depth IUE (Chi v&i Blind). Nhap dé sau 16 khoan. Déi vai 16 co
ren can nhap dé sau 16 khoan va do sau ren.

il

(Chi v&i Up to Vertex). =™ dinh.

« Face/Surface/Plane (Chi v&i Up to Surface and Offset from Surface
only). ™2 mat hodc mat phang.

« Vertex

« Offset Distance ‘(Eﬁ (Chi v&i Offset from Surface). Nhap khoang cach offset

tr mat hodc mat phang da chon

5.8. Lénh Mirro Feature (Lay d6i xtrng qua mot mat cac khéi 3 D)

Lg‘a chirc nang cho phép tao mét dbi xing (qua mét mat) ciia mdt hay nhiéu
hinh tiét mo6 hinh.

Cac budc tién hanh:

1. =2 nut Mirror Feature/Face trén thanh Features hoac —> (menu)
Insert, Pattern/Mirror, Mirror Feature/Surface. Hop thoai xuat hién

2. Trong 6 Mirro Face/ Plane ™ mit déi x(ng.
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3. Trong 6 Features =™ cac hinh tiét dé 14y ddi xtrng.

4. Néu chon mét dé dbi xirng thi chon Faces to Mirror.

5. —> OK (%) dé két thc.

Ghi chi: Néu chi mubén copy mat va canh clia hinh tiét thi danh dau 6
Geometry pattern.

Sau day la mét thi du vé phép lay dbi xirng:
s 0" -3 | /
Mot

08D

Earror Fae, Plone 2
f_ﬂ Faceci
[Eratunes b MError =
el

Fages L Mirror S

p

Dptinns A
[ gacrwsiry Patkem

[] Propangste el
Fropartes

b)
Hinh 5.14. a) Hinh truéce khi lay doi xing; b) Hinh sau khi ldy déi xiing

5.9. Lénh Circurlar Pattern t (Copy mang tron quanh mét truc)

La chirc nang cho phép tao nhiéu phién ban (cia mét hoac nhiéu hinh tiét clia
mo hinh) dwoc sap xép cach déu mét truc.

Néu thay déi hinh tiét gbc thi tAt c& cac phién ban ciing dwoc cap nhat twong

rng Vvoi sy thay ddi nay. Ciing co thé chon mét s6 phién ban dé bé qua khi dang
thiét 1ap copy mang tron quanh mét truc. Cac buwéc thyee hién:
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1. Tao cac hinh tiét can copy.

2. Tao mét truc hoac str dung mét canh, mét truc cé s&n cla chi tiét 1am truc quay.

3. ™ nut Circular Pattern P trén thanh Features, hoac =2 (menu)
Insert\ Pattern/Mirror\Circular Pattern. H6p thoai xuat hién nhw trong hinh 5.15.

4. Trong vung Parameters (cac théng sb) 1am nhw sau:

”  Trong viing d& hoa =2 tryc d4 chuén bi truéc & muc 2.
X X . Z. Y . . | ﬂ
& Néu can, =2 nut dbi chiéu Reverse Direction | =
o
%~ Nhap sb phién ban vao 6 Number of instances *&*
(=

R '-’- 2
Nhép goc gitka cac phién ban ké nhau L- hoac chon 6 Equal spacing dé
phan bo déu trén vong tron.
5. Trong hop Features to Pattern & chon céc hinh tiét can copy.
6. Néu can bd qua mét sé phién ban xac dinh 1am nhw sau:

&~ = nit Instances to Skip *s<.

¥ Trong viing dd hoa = cac hinh tiét can bd qua. Hinh tiét cung véi the tw vi
tri chung sé xuat hién trong hép Instances to Skip

“F~ P& khéi phuc lai hinh tiét = lai vi tri clia n6 trong viing dd hoa =2 OK.
ks :

2%

[Rpbioms
[legearsctry pattem
|7 Propegata wivd

Propessn

Hinh 5.6
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5.10. Lénh Linear Pattern @I(Tao mang chi tiét theo mét ma tran dang
hang, cét)

La cach nhanh chong tao ra nhiéu phién ban (cia mét hay nhiéu hinh tiét cta
mé hinh) dwoc sép xép theo hang, cot.

Cac bworc thuce hién Linear Pattern

1. Tao mot hinh tiét co s& rdi trén dé tao cac hinh tiét ma ta mubn cé nhiéu
phién ban.

2. = nut trén thanh Eeatures hoac Insert, Pattern/Mirror, Linear
pattern. H6p thoai Linear Pattern xuat hién nhw hinh 5.17.

3. Trong nhom clra s6 Direction 1 (hwdng phét trién thir nhat) lam nhw sau:

(& ey chon mét canh ctia mé hinh Iam hwong thir nhat. Tén cia canh do xuat
hién trong ctra sO Direction 1

. . Al . oy . e e R
&~ =23 Reverse Direction | ™ va quan sat mai tén hwdng phat trién.

b

“F~ Nhap khoang cach gitra cac phién ban *01;
F Nhap sé phién ban *# :

4. Trong nhém ctra sb Direction 2 (Chon va nhap cac théng sé twong tw nhu
Direction 1

5. Chon hinh tiét can copy:

¥~ Dé tao day trén co s& hinh tiét trong clia s6 nhém Features to Pattern —>
hinh tiét trong vung do hoa;

& Néu hinh tiét copy chira vé goc hay cac hinh tiét phu khac nén chon bén clra
sb cay cau trac dé& chon nhanh hon

& pé tao gjéy trén co s® cac mat tao nén hinh tiét trong ctra sd Faces to
Pattern chon tat ca cac mat trong vung doé hoa

6. Néu can bd qua moét sé hinh tiét xac dinh 1am nhw sau:
&~ =3 nut Instances to Skip.

¥~ Trong ving d& hoa = céc hinh tiét can bé qua. Hinh tiét cing véi thir tw vi
tri cia chung sé xuat hién trong hop Instances to Skip.

&~ Pé khoi phuc lai hinh tiét = lai vi tri clia né trong viing db hoa.
7. Trong vung Options, chon:
“§”  Vary Sketch- néu mudn hinh tiét thay déi mdi Ian 14p lai.

‘¥~ Geometry Patern- Néu khong giai lai cac hinh tiét méi 1an 13p lai

8. > OK Lf’)
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C

Hinh 5.18
5.11. Thay déi tén cta cac Features

~ Day la mét cach tot dé dat tén mot cach co y nghta clia Features trong mét chi
tiet (Parts), dac biét khi ban thiét ké mét bang.

Vi du: M@ chi tiét Totor1 nhw hinh 5.19
Dé thay tén Extrude1 thanh mét tén cé y nghia day du, ta tién hanh nhw sau:

- = FeatureManager design tree roi sau d6 = Extrude1 roi &4n phim
F2 (Extrude1 nam trong ctra sb quan ly cay thiét k& FeatureManager design tree)

- Nhap tén méi nhw 1a Khoi 1 réi 4n phim .

Twong tw ta cling c6 thé dbi tén Extrude2 thanh Khoi 2; Cut-Extrude1 thanh
Khoan Phi 50; Fillet1 thanh Vé 4 géc

- =2 Save dé ghi lai di¥ lidu. Két qua ta dworc nhw hinh 5.20
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% 5 =
B btort

Hinh 5.19

BrrlR
15 hutort
o [A] Arvotations
i g Doz By
o3 () okt B (i
3= atenial ek specite
& ik Lignls el Camerns

Hinh 5.20
5.12. Hién thi kich thwéc trén ban vé Part

Ban co thé hién thi hodc an di tat ca cac kich thwoc clia tat ca cac hinh tiét
trong chi tiét Part.

Cach tién hanh:

- P& hién thj tAt ca cac kich thwoc cla tAt ca Features: ==—3 Annotations
trong FeatureManager design tree, chon 6 Show Feature Dimensions va Display
Annotations. D& 4n tat ca xoa cac lwa chon dé.

- Dé 4n di: 2= nhitng biéu twong ndm trong Feature Manager design tree ma
khi ban tiéq hanh thao tac coé nhap kl'ch thu’,é’c va lwa chon Hide All Dimensions
(cling co thé lap lai thao tac nhw trong phan hién thij).

Dé& hién thj tén cla kich thwéc ta = Tools, Options. Trén khung System
Options —> General. Tai cira s6 bén phdi =2 Show dimension names va
= OK. Tén xuét hién la t&én mé&c dinh ciing c6 thé thay dbi cai tén nay.
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A=A -
U tutard
= [A&] Arnctaticnz
+ fgp Design Bindsr
= [|] Soiid Bades(1)
$= wiaterial =nct specifie
= o] Lght= snd Camares
‘{& Frant
y Top
Py Right
1, Orkgn
+ [ #hait
5 [ #hal 2
% [[F] ¥haen P 50
if] Ve d gos
ff] Filet2 :
ff] Filets 4
E Shel

Hinh 5.21
5.13. D6i tén cua kich thwéc
Ta c6 thé thay dbi tén kich thudc riéng 1€. Tén kich thwdc dé thao tac tét vai doi
twong 3D va n6 dac biét co ich khi ngu@i thiét ké sr dung dé thiét k§ mot bér]g liét
ké ‘kich thwée va thube tinh cGa, chi,tié‘t. Ta st dung tén kich thwéc dé nhan biét cac
phan t& trong ban thudc tinh thiét ké can thay dbi.

Hinh 5.22

] Dé thay dbi t&n cla mét kich thwéc nao dé (Vi du: Kich thwéc 120(D1) cla
Khéi 1)
1. = kich thwoc 120(D1) va = Properties. Hop thoai Dimension
Properties xuat hién.
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2. Trong hop thoai &@ hop Name ta nhap tén méi vao (Vi du: Dai).
3. =2 Apply, sau d6 = OK.

Trong hdp thoai Dimension Properties ta ciing cé thé thay dbi cac théng sb
khac cuta kich thwdc nhw mii tén, phdng chir, v.v....

Twong tw ta thay déi tén cho céac kich thuwéc khac cda chi tiét.
Bt |

Hinh 5.23
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Chwong 6. TAO CAC BUONG VA MAT PHU’'C TAP TRONG KHONG GIAN
Trong phan dau cda chuong nay trinh bay céc lénh tao cac mat phac thao khac
nhau nhw mat nghiéng, mat vuéng goc voi mét dwong cong, mat tiép xuc voi mat
cong theo mét duong sinh.v.v..Nhimg mat nay sé la cac mat trung gian dé thurc hién
thiét ké cac chi tiét phure tap.

Tiép d6 trinh bay céc lénh chi yéu tao cac duong cong tir don gian dén phirc
tap. Chung dwoc dung dé tao dwong dan cho Iénh Sweep tao cac chi tiét phirc tap
nhw 10 xo, bé mét ren cta bu 16ng, cac mét soan vit va cac bé mat phtrc tap khac.

6.1. Lénh Plane

6.2.Tao dwéng cong xoan vit

6.3. Tao dwong cong da hop bam theo moét bién dang
6.4. Tao dwdng cong tw do qua cac diém da xac dinh
6.5. Tao dwong cong 3D qua cac diém dwoc xac dinh bang toa dé XYZ
6.6.Lénh Split line

6.7. Lénh Offset Surface

6.8. Lénh Radiate Surface

6.9.Lénh Extruded Surface

6.10.Lénh Revolved surface

6.11. Lénh Extended Surface

6.12. Lénh Trimmed Surface
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6.1. Lénh Plane R

_Dung 1énh nay co thé tao cac méat phang trong cac ban vé chi tiét 3D hay ban
V€ lap. Co thé sir dung cac mat phang dé vé hoa tiét, dé tao cac nhat cat, lam mat
phang trung gian dé vuot nghiéng v,v...

(Tao cac mat phang phac thao)

Co thé chon trudc cac ddi twong trudc khi =2 nut Plane. Néu cac phan tir
(']tU’(_)’C chon trwéce, SolidWorks sé c6 gang chon kieu mat phang thich‘ho’p. Moi mébt
lan c6 thé chon cac kiéu mit phang khac nhau. C6 thé == & ving dé hoa va chon
kieu mat phang trén menu déng hién ra trén man hinh.

Sau khi chon du sé dbi twong du dé thiét 1ap mat phang sé xuat hién con tré OK

h@ thi == dé tao mat phang. Dé& tao méat phang phu thuc hién cac budc sau:

1. =2 nut Plane X trén thanh Reference Geometry hqéc —> menu
Insert\Reference Geometry\Plane. Hop thoai quan ly Iénh Plane xuat hién.

2. Trong nhom Selection hay chon kiéu mat phang can tao va cac phan tir can
dé tao mat phang:

'H Through Line/Points: 'I:ao mat phéng di qua mét canh, truc, doan théng hoa
tiet va mét diém hoac qua 3 diem.

Hay = 3 diém.
® [[7 % Heant |
&
v) X)W
Selections e
T —

«— | Through Linesi®oints
= | Pardlel Plane o Poit

b
B

= Hormal to Curve

| O Surfane

i T

Hinh 6.1
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<7 Parallel at Point: Tao mé&t phang qua 1 diém va song song v&i méat phang
hoac 1 mat. Vi du:

Hinh 6.2

Cac budrc tién hanh nhw sau:
¥~ Hay =2 mat phdng hay 1 mat.
& Sau do6 = diém ma mat phang md&i sé song song v&i mét vira chon va di
qua diém nay.

Ll At Angle. Tao mat phang di qua mét canh, tryc hodc doan thang va
nghiéng mét goc so véi mot mat mat phang

1. =2 mat phang toa do hoac mat phang cua chi tiét, sau d6 chon canh, truc
hoac dwong cla hoa tiét.

2. Pwa gia tri goc nghiéng gitra cac mat phang vao 6 Angle
3. Danh d4u vao 6 Reverse direction néu can (dé déi hwéng)

Hinh 6.3
Néu duong da chon thugc mat phang Néu dwong da chon song song mat da
da chon mat phang méi sé quay chon, mat phang méi sé€ dich sang duong
quanh truc da chon thang song song va quay quanh dudng.

Hinh 6.4

Néu duong da chon cat mat phang da chon thi dwong thang sé chiéu lén mat
da chon va mat phang quay quanh hinh chiéu ctia duwdng thang,
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) ‘--‘E—ﬂ;" Offset Distance: Tao mat phéng song song v&i 1 mat phéng hoac mat da
biét va cach moét khoang xac dinh. Cac bwdc nhu sau:

a. ™2 mat phing toa d6 hodc mat phing trén chi tiét.
b. Pwa khoang cach dich chuyén vao trwong Distance.
c. Panh diu vao 6 Reverse direction (d6i hwéng) néu can.

d. Bé tao nhiéu mat phang cach déu nhau dwa sb lwong mét phang vao truwong
Number of Planes to Create

-
— .!.. ‘
~ | ’
) Hinh 6.5 .
Mot mat phang song song Nhiéu mat phang song song

\/~Normal to Curve. Tao mat phing di qua 1 diém va vudng géc véi 1 canh,
truc hoac dwdng cong.

a. Chon canh, truc hodc dwéng cong va 1 dinh hay 1 diém.

b. Danh diu vao 6 Select the Set origin on curve dé dwa gbc toa d6 vao diém
da chon

B

B g

H,a8 @

B m
a
Hinh 6.6 o
Trong thi du nay chi chon 16 xo Vong tron dé tao 16 xo Day 16 ding lam dau tiep

dé tao mat phang mai, mat xuc cho bd ngudn pin.

phang mai vudng goc voi dau
cudi cua 16 xo con.
=~ |0n surface. Tao mat phang trén méat khéng phai la méat phang hodc mét géc.
a. ™2 mat. '
b. = 1 diém hoa tiét trén mat.

Hinh 6.7
3. =2 OK dé tao mat phang

Trao doi hoi dap trén Dién dan Khoa hoc Ky thuat va Céng nghé Théng tin http://khkt.net



Trung tdm CNTT - Hoc vién Phong Khong - Khong Qudn Trang @936
=

Dung 1énh nay c6 thé tao dwdng xoan vit hay 16 xo trén chi tiét. dwong xoan vit
c6 thé lam duwdng dan cho 1énh Swept feature hoac Iénh Lofted feature.

6.2.Tao dwdrng cong xoan vit, |énh Helix and Spiral

Céc budc dé tao dwong cong xoan vit nhu sau:

1. M& mét hoa tiét (sketch) moi va vé dwong tron. Buong kinh dwong tron sé
quan ly dwdng kinh cia dwd'ng xoan vit.

2. —> Helix/Spiral trén thanh Curves, hoac menu Insert\Curve\Helix\Spiral.
Hép thoai Helix/Spiral PropertyManager xuat hién nhw hinh 6.8.

3. Nhap céac théng sb thich hop vao hdp thoai Helix/Spiral PropertyManager
4. —> ok ¥

eI proce | B—
= :

VXD
EEMB&I: =

Helght and Revolution | v

Parameters &
Height:
L0, 00w
[_IReverse drection

Revolubons:
B

s

Start angle:
45.00deqg

(5} Clockwize
(7 Counterchockysise

[ Taper Helix ¥l

¢ g
Hinh 6. 8
Céc théng sb trong hop thoai bao gom:
Defined By

_« Pitch and Revolution. Tao dwong xoan vit xac dinh bang bwéc xoan (Pitch)
va sO vong xoan (Revolutions)

Height and Revolution. Tao dwong xodn vit xac dinh bang do dai doc truc
(Height) va s6 vong xoan (Revolutions)

« Height and Pitch. Tao dwdng xoan vit xac dinh bang Height and Pitch.
« Spiral. Tao dwdng xoan vit xac dinh bang Pitch and Revolutions.
Parameters
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« Constant Pitch. Budc xoan khéng dbi cho ca dwéng xoan vit.

« Variable Pitch. Buéc xoén thay déi theo vung théng sé (Region Parameters)

« Region Parameters (Chi déi voi Variable pitches). Nhap sb vong (Rev) hoac
dd cao (H), dwong kinh (Dia), va bwéc xoan (P) cho 16 xo cé bwéc xoan thay doi.

» Height (Chi v&i Helix). Nhap doé dai doc truc.

« Pitch. Buéc xoan. Bwdc xodn nam trong gi¢i han 0.001 -200000.
« Revolutions. S vong xoan.

« Reverse direction. Thay déi huwéng phat trién.

« Start angle:Gdéc xuat phat.

« Clockwise: Xoan theo chiéu kim déng hé.

« Counterclockwise: Xoan theo chiéu nguoc kim déng ho.
Taper Helix

« Taper Helix. Tao dwdng xoan theo mét con.

« Taper Angle. Goc con.

« Taper outward. Phat tri&n méat con ra phia ngoai.

Mot sé thi du:

Hink 6.9, Dwdng xodnvit vd 88 | Bk 6. 10, Hink Meti déin (mdu zank) tao deéng

dién kkoi din erén o8 chai res (rde o chal
(((rfr‘ N\
W “H“* \¥) ‘H“"ﬁ‘f

T BTy Hink ¢ I2. Ld xo xodn oc 1 ddy cor ddnp ke

Hink 6.14. Chi theo dudng xodn oo budc wodn
Hink 6. 13, fudng xodn oo budic thay &4
rodn thay go7
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6.3. bwéng cong da hop bam theo bién dang, Iénh Composite Curve ﬁl:

Co thé tao dwong cong da hop bang cach két hop cac hoa tiét va cac canh cua
mé hinh. Dung cac duwéng cong da hop dé lam dwdng dan tao cac hinh tiét bang
Iénh Loft va Sweep.

Céc budc dé tao cac dwdng cong da hop:

1. =2 Composite Curve ™ trén thanh Curves, hodc ™2 menu Insert\
Curve\ Composite.

2.,ﬁ cac doi twong (ddi twgng hoa tiét, canh mé hinh, v.v...) can két hop.
Cac doi twong da chon sé xuat hién trong hép thoai Composite Curve

4

PropertyManager, duéi muc Entities to Join

.
3. — a‘@ dé tao dwéorng cong da hop.

Chon céac canh trén mé hinh  Tao hinh tiét theo dwong  Két qua thwe hién 1énh

dé tao dwdng cong dan 14y dwdng cong da hop Sweep (MGt goc phong
lam dwong dan. to)
Hinh 6.15

6.4. Tao dwong cong tw do qua cac diém da xac dinh @

Lénh tao dwdng cong qua cac diém trén mot mat hay nhiéu mat. Bé thyc hién
[énh tién hanh cac buwdc sau:

1. =2 Curve Through Reference Points @trén thanh Curves, hodc =2
menu Insert\Curve\Curve Through Reference Points.

Hop thoai quan ly Curve Through Reference Points xuét hién.

2. Chon cac diém, dinh canh trén mé hinh can dé tao dwong cong. Khi ta chon
cac doi twong thi danh sach cac doi twgng xuat hién trong hép Through Points.

3. Néu mudn khép kin dwong cong chon Closed curve.

4.—)0K@.
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T T

Hinh 6.16

6.5. Tao dwdng cong 3D qua cac diém dwoc xac dinh bang toa doé XYZ o
Cac buwdc tién hanh:

1. =2 Curve Through XYZ Points z‘f trén thanh Curv,es, hoac =2
Insert\Curve\Curve Through XYZ Points. Hop thoai Curve File xuat hién cho phép
ta nhap toa d cac diém hodc load file toa do co6 san (File toa do c6 dudi.cldcrv)

2. Tao moét bd toa dd6 moi béng cach == céc cét X, Y va Z va nhap toa dé
cac diém vao.

S trong c6t Point xac dinh thir tw ndi cac diém véi nhau.

iR 0®
ty Partt
+-[&] annotations
¥ & Design Binder Curve File
3= material <not specifieds T
= Thu, I =
+H lﬂ Lighis and Cameras b | i
43 Front Flane Paint % ¥ z [ save
&y Top Plane 1 Ornm Omim Omin
%y Fight Plane 2 1w (O Qi
Lot : o TR
2f Curvet 4 1y T Tt I Insesk
5 2mm Tmm 1t

B

Hinh 6.17
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Ta co thé nhap File toa d6 c6 san bang cach nhay vao Browse... dé tim va md&
file c6 san, cé thé ghi lai bang toa dé da nhap thanh mét file mai, co thé thém dong
mé&i bang cach danh d4u dong va 4n nut insert (trén hop thoai) hodc xoa dong bang
cach danh diu dong va an Delete (trén ban phim).

6.6.Lénh Split line B

Lénh Split Line B3| tran thanh Curves cho phép chiéu mot dbi twong (hoa tiét,
khéi dac, mat, mat phang, v.v...) thanh dwéng cong hodc mat phang. Buong cong
chia mat da chon thanh nhiéu phan nhé ma ta cé thé chon tirng phan mét. Ciing cé
thé chiéu mot hoa tiét 1én mat cdia md hinh. Dung cbéng cu nay cé thé tao cac dwong
chia céat(split lines) sau:

« Projection. Chiéu hoa tiét I&n mat cong.
« Silhouette. Tao split line trén chi tiét hinh tru.

« Intersection. Tao dwong chia cét bang giao tuyén cac hinh khoi, mat cong,
mat phang,...

Dé tao durong chia cat bdng céach chiéu hoa tiét:
1. Tao hoa tiét dé chiéu.

1, = Split Line @ trén thanh Curves, hoidc ™ Insert, Curve, Split
Line.

Hop thoai Split Line PropertyManager xuét hién (Hinh 6. 18)
2. Dwéi muc Type of Split, chon Projection.
3. Dwéi muc Selections, lam nhv sau:

Néu can, =™ hop Sketch to Project L/ va chon hoa tiét dé chiéu trén cay
thw muc quan ly mé hinh hay trén vung d6 hoa.

\ |
V) X)) ?
| Type of Split | *
{._:El'nm.ﬂ:he
&} Brajection
ii_?[rberse\:hm
Selections 21
L& Skebchd Flare]
e
Ny Face<i=
Fage<z>
Face<3

Faa ot

[#] single direction

Hinh 6.18
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- = hop Faces to Split ! va chon cac mat quanh chi tiét ma ta muén chia
cat bang dwong chia.

— Single direction dé chi chiéu split line mdt huwéng.

= Reverse direction, néu can, dé déi huéng nguoc lai.

5. = OK ‘-@..

Hinh 6.19

Hoa tiét dwoc chiéu Ién cac mat da chon.Trong thi du nay ca bon méat déu duoc
chon. Budng Split line dwoc tao trén moi mat, chia méi mat thanh 2 phan.

Hinh 6.20 Ia mét thi du khac vé chiéu hoa tiét [én cac mat.

Hinh 6.20

Pé tao Silhouette split line:

1. =2 Split Line @trén thanh Curves, hodc ™ Insert, Curve, Split Line.
Hop thoai Split Line PropertyManager xuét hién
2. Du6&i muc Type of Split, kich Silhouette.
3. Dwéi muc Selections, lam nhuv sau:

2 A
_ Duwdéi muyc Direction of Pull < , trong cay thw muc quan ly thiét ké chon mat
phang dé chiéu qua model (canh ngoai).

Dwéi muc Faces to Split ~1 chon mot hay nhiéu mat dé chia cat. mat khéng
phai la mat phang.

Chon Reverse direction dé déi hwéng Direction of Pull

A
Nhap géc et dé tao géc chiéu nghiéng. =2 OK.
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Thi du:

Hinh 6.21
Tao duong chia cét bang giao tuyén

1. =2 Split Line B tren thanh Curves, hodc =™ Insert, Curve, Split
Line.

2. Trong hop thoai PropertyManager, dwdi muc Type of Split, =
Intersection.

3. Trong muc Selections:
a. Chon coéng cu cat (khdi dac, mat cong, mat phang,...) Splitting

Bodies/Faces/Planes N .

b. = Faces/Bodies to Split N va chon mat dé chia cat.
4. Chon Surface Split Options:

a. Split all. Chia xuyén subt tit ca ving cé thé trén mat

b. Natural. C4t theo bién dang tw nhién ctia mat.

c. Linear. Cat theo hwéng dwdng thang.

5. =2 OK.

Thi du:

Chi tiét goc do chon mat catva  Buong chia duong tao thanh & nhiing
mat dich. cho hai mat giao nhau.

Hinh 6.22
6.7. Lénh Offset Surface
Lénh nay c6 tac dung tao cac mat offset clia cac mét cla chi tiét.
Cach thuwec hién:
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= |énh Offset Surface khi do hop thoai Surface - Offset xuat hién, ta dat
khoang cach cho mat offset sau do == bé& mat doi twong can offset.

Vi du: offset b& méat cia mot khdi tru tron véi khodng cach 20mm.

| A | | 20.00mm

Hinh 6.24. Hop thoai va man hinh dé hoa khi thurc hién 1énh

6.8. Lénh Radiate Surface G”
Lénh nay cho phép tao ra bé mat lam viéc tlr dwdng cong hay cac doan thang.
Vi du: muén tao mét hinh nhw hinh 6.25 duéi day ta lam nhuw sau
1. Tao khéi try va dwdng cong Split line nhw [&nh Split line & trén.

2. =2 |énh Radiate surface giao dién lénh hién Ién cho phép ta dat cac
thuéc tinh sau (Hinh 6.26)

« Rerferance Plan: chon mét phang huwéng.
* Radiate Distance: cho phép dat khoang cach.

* Edges to Radiate: cho phép ta chon cac canh vién la cac dudng Split line co
nghia muér] tao duwgc dwdng nay can thyc tir Iénh Split line.Thao tac Iénh dugc
minh hoa bang hinh 6.26 dw&i day.

3. =2 OK dé& két thuc Iénh.

Hinh 6.25
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g) 3
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] Propagate ko tangent

Hinh 6.26

6.9.Lénh Extruded Surface ¢ )
Lénh nay cé chic nang tao bé mat trong khdong gian tr dwdng co s& ban dau
(duong co sé co thé la duong tron, cong, thing, v.v..)

Cach thwc hién:

Mé& mot Sketch dé vé dwong co sé& sau do kich hoat Iénh Extruded surface
giao dién Iénh hién lén cho phép ta dat chiéu cao. N6i chung cac thao tac cta Iénh
nay twong ty Iénh Extruded Boss/Base & chwong 4 nén khong trinh bay 6 day.

Surface-E studed

Hinh 6.27

6.10.Lénh Revolved surface “
Lénh nay cho phép tao bé mat t» mét dwdng co s& quay quanh mét truc cd dinh.

Cach thwc hién:
Cac thao tac thyc hién Iénh nay twong tw 1€nh Revolved Boss/Base ¢ chuwong 4.
Hinh 6.28 Ia thi du minh hoa.
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V)X

 Revolye Parameters A
I§| ;.Gna-Dirc-tt'rnn - v!
[A [s000es |

L&tler.h:d Contours E]

Minh hoa man hinh thao tac Iénh Két qua thwc hién 1énh
Hinh 6.28

6.11. Lénh Extended Surface ﬁ
Lénh nay cho phép kéo dai cac bé mat theo mot khoang xac dinh cho truéec.
Cach thuec hién:

Kich hoat 1énh Extended Surfacg giao dién I@nh hién,ra trén dao dién ta co thé
chon canh dé keo dai hoac mat dich can kéo dai dén do. Néu chon canh thi phai dwa
khoang cach can kéo bao nhiéu.

_ Vi du: hinh 6.29 dw&i day la thi du minh hoa.
- Extend Surface

v) ¥
Lﬂiﬂﬂi.ﬂ" Faces to Extend _ﬁ_.;
% Edge<l=

»

| End Gondition:

@Eistam:a /
I{:}l.u:n o poink h?
) Up ko surface

o1 | 20.00mm |

| Extension Type : _JE_I:
@ﬂi_lﬂe surface

| ®

Minh hoa thwc hién |énh Két qua thwc hién 1énh
Hinh 6.29
6.12. Lénh Trimmed Surface
Lénh nay co tac dung cét cac bé mat theo mot mat cat.

Cach thuec hién:
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Tao mot bé mat cat bang 1énh Plane.

Kich hoat 1énh Trimmeq Surface giao dién Iénh hién ra chon mat phéng cat,
sau do kich chuét vao phan can gil lai.
Hinh 6.30 la mét thi du minh hoa.
:‘-I'*:'T- | Eu.l'_fﬂlé_--— :; iv _.._-.-- :
V) %) 2)
Irim Type A
(=) Standard

Selections Y
Trim toal:

S

(%} Keep salections
) Remcrve selections

Surf:'g:u-_E:-:lrudl:}-_TrImIZI

e T E‘
I

LEE‘W&'&'E‘E'E'k"i"ﬁ'g'";'ib":'-'ﬂ b
Minh hoa thwc hién |énh Két qua thuwc hién l1énh

Hinh 6.30
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Chwong 7. TAO CAC BAN VE LAP 3D

Trong chwong nay trinh bay cac lénh trén thanh Assembly, cac thao tac 13p rép
cég ban vé chi tiét va dat cac rang budc thanh mQt cum chi tiet hay thanh mézj me’;y cu
thé ¢ dang 3D trén co s¢ SolidWorks, & do co thé mé phdng cac méd hinh thiét ké.

7.1. Cac bwéc tao ban vé lap, Iénh Mate

7.2. Lénh Move Component

7.3. Lénh Rotate Component

7.4. Vi du don gian vé ban vé lap

7.5.Cay thw muc quan ly ban vé lap

7.6. Lénh Edit part

7.7. M& ban vé chi tiét tir ban vé lap

7.8.Thay déi, chinh stra cac rang budc ctia moéi ghép
7.9. Lénh Mirror Component

7.10. Chén thém chi tiét vao ban vé lap

7.11. Xuéat ban vé lap thanh cac ban vé chi tiét
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7.1. Cac bwéc tao ban vé lap, Iénh Mate

~Hay chac chan trong SolidWorks d& c6 cac ban vé chi tiét. Cac buoc tao ban
V€ lap nhw sau.

1. M& tép I&p ghép mai:

- =2 nut New hoic menu File\New. Hop thoai xuét hién.
- =2 Assembly

-=—> 0K

2. Lan lwot mé tat ca cac chi tiét.

3. ™2 menu Window\Tile Horizontally (hodc Tile Vertically); ltic nay trén
man hinh sé& xuat hién cac clra s6, moi clra s l1a mot chi tiét va cac clra s6 dwoc bd
tri theo chiéu ngang(hoac chiéu doc)

4. Lan lwot N/ cac chi tiét vao ving dd hoa cua tép 14p ghép Assembly
5. Dong cac tép chi tiét lai (dung File\Close).
6. Dung céac 1énh di chuyén, quay cac chi tiét va sap xép ching twong dbi.

b T 7. Ding lenh Mate d€ hizu chinh vi tri twong
) ) 2) doi giira cac chi tiet:
m&d'mm ' = - Eich vao nut I':'Iutei tén thanh cong
) cu Assembly. Hop thoai xudt hign.
-;-Q; I - Mate Selections : Chon cde mat, cde

canh hodc cic true cha cac chi tigt cdn higu

Standard Mates & chinh vi tri tvong doi ( cd thé cho hidn th
A Condident cdc truc bang cdch kich Viewh Temporary
3 | Pagalel Ares ). Tén cdc doitwgng dwge chon hign lén
L | Berpendiculsr trong hop Mate Selections.
O e Lo .
© | concearic 8. Chon ki¢u hi¢u chinh trong hép thoai:
) . K Coincident: Tring kh6p nhau
= o N Papallel: Song song nhau

. Lk Perpendiculac vuong goc nhau

. & Tangent: Tiep xic nhau
Advanced Mates ¥

$ . @ Concentric: Dong tam

— A o ¥ Distance: cdch nhau mot khodng

[ &dd to new Folder B Angle: Goc giifa hai doi twgng

[+] Styows popaup dislog
[#] Shiowe preview
[ | iise for positioning only

7.2. Lénh Move Component @](Di chuyén chi tiét trong ban vé lap)

Lénh nay cho phép ta di chuyén cac chi tiét trong ban vé I1ap, ho tro' cho lénh
Mate khi tao cac rang budc (Lénh nay chi di chuyén cac chi tiét lai gan nhau dé tao
diéu kién thuan loi khi chon cac yéu to lIap ghép). Khi Iénh dwoc kich hoat trong qua

+
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Hinh 7.1

Céc kiéu di chuyén cho phép cua lénh Move

Free Drag: Cho phép chon chi tiét va di chuyén chi tiét theo mot hwéng bat ky
trong ban vé I&p. Lwa chon nay dwoc st dung théng dung nhat va dac biét hiru dung
trong qua trinh tao cac doan phim hoat cadnh bang I&nh Animation khi da hoan tat cac
mbi ghép téng thé clia cum chi tiét hay may. Nhwng cac dich chuyén twong dbi gitra
céac chi tiét con phu thudc vao cac rang budc ap dat 1én cac méi ghép.

Along Assembly’ XYZ: Cho phép chon va kéo chi tiét doc theo cac truc toa do
c@a hé toa do ban vé lap. Chu y khi d6 hé truc toa dd cua ban vé lap sé hién trén cla
s0 do hoa va c6 mau vang.

Along Entity: Cho phép chon mét thwc thé trén chi tiét can di chuyén va di
chuyén doc theo thuyc thé dé. Thuc thé dwoc chon phai 1a mat phéng hodc truc hay
mot canh cla chi tiét (canh phai la giao tuyén cia hai mat phdng). Néu thuc thé
dwoc chon la doan théng hay mét truc thi chi di chuyén mot bac ty do (do la truot
doc duong truc), néu thuc thé dwoc chon la mat phang thi di chuyén dé cé hai bac
tw do (d6 Ia triot doc theo hai canh vuéng géc clia mét phang duwoc chon)

By Delta XYZ: Lwa chon nay sé& cho phép chi tiét dwoc chon di chuyén dén
diém mai co toa do (X+ AX, Y+AY, Z+A Z), (X,Y,Z) la toa dd diém ban diu cua chi
tiét thwdng dwoc mac dinh (0,0,0) trong giao dién I1énh Move Component méc du chi
tiét dang & vi tri bat ky trong hé toa do ban vé lap.

To XYZ Position: Lwa chon nay cho phép chi tiét dwoc chon c6 thé di chuyén
t&i vi tri méi dwoc nhap vao tir giao dién 1@nh Move Component. Vi tri cii cta chi tiét
dwoc chon trwde khi di chuyén bao gi¢r ciing sé hién 1&n khi ta kich hoat 1énh Move
Component va lwa chon dich chuyén theo kiéu To Position.

=
7.3. Lénh Rotate Component ™| (Xoay chi tiét trong ban vé I3p)

Lénh nay cho phép xoay cac chi tiét trong ban vé lap nham hd cho' viéc chon
mat lap ghép cho Iénh Mate va tao cac phim hoat canh khi st dung Iénh Animation

Khi thao tac v&i Iénh nay con tré chudt cé trang thai sau ﬁ
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= =B fssemi (Defauk<Display ...
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3 ate Companent - %D{:sunﬂhdﬂr

+- 5 Lights and Cameras
¥)2) & Simlation
i Move e @ Front
G TDF

e 2 mught
N . L. crign
| Rotate = = henas >
| G Free Dirag b L %{-} carh tay=l>
IM‘“’;?::&T& )“  Bricamces

s Standerd Drag = 00 paates

() Collsion Detection

(t Physical Cynamics |
| [ pynamic Clearance sl

| Adganced Dptions Al

[ [IThis configuration

Hinh 7.2
Sau day la ba Iya chon ma Iénh cho phép:

Free Drag: Lia chon nay cho phép chon va xoay chi tiét theo mét phuong bat
ky trong ban vé lap.

About Entity: Lwa chon nay cho phép chi tiét xoay quanh thue thé dwoc chon,
thyc thé chon & day cé thé la mét truc, canh (la giao cta hai mat phang).

By Delta XYZ: Lwa chon nay cho phép chi tiét quay auanh cac truc X,Y,Z mot
goc xac dinh.

7.4. Vi du don gian vé ban vé lap
Lap ghép céac chi tiét sau thanh Robot 3 chiéu don gian (hinh 7.3)

Hinh 7.3
Budc 1(xem hinh 7.4)
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Thiét ké tw dong bang SolidWork

« M& tat ca cac ban vé chi tiét cia md hinh Robot. Sau d4 mé m&i mot ban vé

l&p Assembly.

» Vao menu Window\Tile Holizontally hoac Tille Vertically dé dwa tat ca cac
ctra sO ban vé chi tiét va ban vé lap 1én trén man hinh do hoa.

« N7 1an lwot cac chi tiét CT1.sldprt, CT2. Sldprt, CT3.Sldprt, CT4.sldprt,
CT5.sldprt, CT6.sldprt vao ban vé 1ap vira tao (—2 biéu twong chi tiét & dau cay

thw muc va N vao ban vé 13p).

i - Assem] * '_l |

= RICT R decsoumousscamonttianimn ik "'s-—'-:ﬁ:.aa'-'!.u;m-;n._- (=]

g =al-} » ® 5 5 Y
R Asseml (Defauk<Cisplay State-1> ~ % e - =1 I
@ (A] Arnctaticns « Y % [ Arosations a ’
* {} Design Binder 1 5. Deskn Bicr
% (el Liohtz and Cameras . . §= Msterisl <rut specied> || Dmebe 7]
% o L] Lighks and Cameras e
: Top —
O [ i — 1= ]
- —— G | |
SR e s S A A TETTTr — Ml;llﬂlrvx_rj Oy 12 ~d
e Y & [A] aonotations 4 i
|({h ﬁ_ﬁi_}b it € Desion Bireder
W, o5 ~ §= Maperial <not specifieds [ rrimetric [
= (& reraters I prmT v
i g Design Binder " — s ERE—
3= Msterial <not specified> " T ——
= 55] Lights and Cameras = .
&[] Sokd Bodies(1) | 2
¥x Front Front [-] % Al
£ Tan M & [A] Annotatians §
o == = «» Desion Bindar
T ———— D IEAN 3= e oot spectieds | [ _omewe 7]
| o e Fae) Lighks and Cameras w8l I |
% T4 ~ hﬁ‘ut—&u—ail—ﬂ- oY R 1 & v MR 31 oW .'_"..:.',i;-:-m;";.l.u;-.u':s.':.'J_T_“E
i LA Aanatstians e = =
] y
& € Desion Birdder iRl & g
4= marerial <not spexifed> B cte e .
& hag) Lights and Cameras & (A Annctations a =
i [&) Sokd Bodiesi1) i g Design Bineler 15}
% Frort §= Material crot specifieds | [ Tmatic |-
=3 Top LA E | 3 2 [4ig] Lihks and Cameras | |
Hinh 7.4

Dung 1&nh Move va Rotate Component dé sép xép cac chi tiét sao cho tién

cho viéc I&p ghép (tao cac rang budc).

Chua y ¢c6 nhiéu cach dé& dwa cac ban vé chi tiét vao ban vé l1&p. Néu co céu
ho&c may ¢ nhiéu chi tiét thi ta phai m& mét sbé ban vé va gap twong tw nhw trén.
Tuy nhién trinh tw gap céac chi tiét khdng nhat thiét phai trinh tw nhw trén. Chi tiét gap
vao ban vé 13p dau tién mac dinh 1a chi tiét cb dinh, cac chi tiét tiép theo la cac chi

tiét co rang budc twong dbi véi chi tiét nay.

Khi chi tiét da cé dinh thi khéng thé di

chuyén hay xoay duwoc niva. Ta c6 thé qui dinh cho cac chi tiét 1a ¢ dinh hay ty do
bang cach dwa con trd chudt vao tén chi tiét trén cay thw muc va nhay chudt phai; luc
do xuat hién menu ddng, trong menu déng chon Fix dé co dinh chi tiét hoac Float dé

chi tiét cé thé dwoc di chuyén tw do.

Buwdc 2: Tao sy rang buéc gitra CT1 va CT2.

- Dung I&nh Mate dé tao sw ddng tam (Concentric) ciia mat tru chi tiét CT1 va

maét tru chi tiét CT2:

Lac nay chi tiét CT2 con 2 bac tw do: ¢6 thé chuyén ddng theo truc doc va xoay

quanh truc.
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- Dung Iénh Mate dé tao s tiép xuc gitra mat trén dé cta CT1 va mat day cua
chi tiét CT2
%

o~
V) X)) 2)
fatn fehections A
B Imﬁz:.
%
Mjedadbitg wif]
| Papalel
L | perpencicuar
Oh | Tngart
B cocceqrc
<l
=
Mt gt :
| [
Agvanced Motes b
Malys £

Hinh 7.5

[l | Ll 2] 2 v)|

Mates £]
B Coneniricd [CT1215,07

i Hinh 7.6
Sau buéc nay chi tiét CT2 chi ¢6 thé quay quanh truc ctia no.

“Twong tw nhw bwdc 2 ta c6 thé tién hanh Iap ghép cac chi tiét con lai theo thir
tw: lap Chj tiét CTf} vao Chi tiet CT2, lap Chi tiet CT4 vao chi tiét CT3, lap chi tiet CT5
vao chi tiét CT4, lap chi tiet CT6 vao chi tiét CT5.

Cubi cung ta dwoc hinh nhw hinh 7.7. véi cac rang budc nhw sau:
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® & i}__\ )

U Raobok 1 (Defaut<Display State-13)
% LA | Anmatations
4 € Desgn Binder

1) | Lights end Camerss
v B Simutation
5y Frant
& Top
iy might
L, Origin
SRR EE
B T tcTe<as
5 " CTIe
g % (f)CTeet>
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v T () ete<lz
= [ Mates
T, Concentricd {CT1<1,CT2415)
B, Coinadent2 (CT1<1>CT2<10)
8 Concentric (CT2<1,CT3415)
@ Concentrics (CT5<1>,CT4<1>)
Gy Crindidentd (CT3<1 5 CT4 <1 %)
Sy Coindidentd (CT4=1,c5<13)
By, Concentric? {5 <1 x,ct6<3)
B, Coincidents (c15<1x 0B 13)

A

Hinh 7.7

Qua vi du va phan trinh bay chi tiét vé mot sb 1énh & trén, ban da c6 thé ndm
dwoc phwong phap I&p rap cac chi tiét trong ban vé 1ap. Dé di sau tim hiéu va lam
mot cach thanh thao va nhanh chéng ching ta can tim hiéu mét sé chirc néng chinh
stra, thay dbi thudc tinh cling nhw tim hiéu cay thw muc quan ly ctia ban vé 1ap.

7.5.Cay thw muc quan ly ban vé lap

Qua vi du & trén ta hay tim hiéu vé cay thu muc dé biét y nghia va mét sé thao
tac trén do.

Trén cung la tén va biéu twong cla ban vé 13p.
Céc thudc tinh ctia ban vé 1ap (mat Font, Top, Right, gc toa dd)

Biéu twong va tén cla cac chi tiét, dirng trwdc tén cac chi tiét cé cac ky hiéu
sau:

(f) chi tiét nay la chi tiét co dinh khong thé duy chuyén dwoc néu mudn di
chuyén, kich chudt phai vao chi tiet d@ mét menu hién ra chon Float. Ngwoc lai mudn
chi tiét nao la co dinh kich chudt phai vao chi tiét d6 khi menu phu hién ra — Fix
dé co dinh chi tiét do.

(-) Chwa dinh nghta day dd rang budc cho chi tiét.

(+) Thira rang budc: Chi tiét c6 mot sbé thudce tinh hinh hoc khéng hop ly can
phai xem lai ban vé chi tiét (Part).

~ Mudn xem c&c chi tiét, cac Iénh tao nén chi tiét —_— dau + bén canh tén chi
tiet, cay thuw muc quan ly sé cho ta biét cac Iénh da thao tac de tao chi tiét trong ban
vé Part do.

Néu biéu twong chi tiét bi m& so vdi cac biéu twong chi tiét khac c6 nghia chi
tiét d6 dang & ché do Hide tirc bj dt & ché do an. Muén cho hign £— va —>
Show trén menu dong hién ra. Mudn &n chi tiét nao == vao tén chi tiét d6 va —>
Hide.

Biéu twong Mate Group md t& nhom cac mdi ghép, cac mbi ghép gitra cac chi
tiét dworc mo ta kiéu ghép va tén cua hai chi tiét thanh phan. Néu trén biéu twong méi
ghép c6 hinh tron mau dé cé nghia trong cac méi ghép cd it nhat mét rang budc thira
hodc trung ta can phai xem lai cac méi ghép thi méi cé thé md phéng co' cu bang
cac lénh cua Dynamic Designer.
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@ < .
7.6. Lénh Edit part J(Chinh stra chi tiet trong ban vé lap)

Lénh nay cho phép chinh sira cac thong s hinh hoc clia chi tiét khi da 1ap ghép
trong ban vé lap. Bé chinh stra ta can thwc hién nhirng thao tac sau:

Trén cay thw muc quan Iy clia ban vé [ap === biéu twong cla chi tiét can stra
PR el |
—> Edit Part, hoac chon chi tiét bang —> sau do _) [énh Edit Part —I trén
menu Assembly. Khi dé toan bo cay thw muc quan ly chi tiet dé6 c6 mau xanh va ta cé
thé tien hanh stra chi tiét nhw trong ban vé Part.
&5Cha y:

Sau khi d4 hoan tat cac théng sé Hinh hoc cén stra phai ghi bén vé lai bang
lénh Save thi cac két qua stra méi duroc chap nhan, déng thoi céc théng sé Hinh hoc
trén bén vé chi tiét, ban vé ky thuét twong tng cua chi tiét dé ciing thay déi theo, dé
két thic qué trinh stra ta nhan vao lénh Edit Part mét lan niva.

7.7. M& ban vé chi tiét tir ban vé I3p
P& md ban vé chi tiét tir ban vé I3p, trudc hét ta === biéu twong cla chi tiét

can md trong cay thw muc quan ly ban vé I&p sau d6 = Open Part trén menu
ddng hién ra.

Lénh nay cho phép m& ban vé chi tiét ra dé sra cling nhw dé& chuyén ching
sang ban vé ky thuat.

~ Khita stra chira & ban vé chi tiét thi ban vé lap va ban vé ky thuat 2D cling thay
doi theo.

7.8.Thay déi, chinh stra cac rang budc ctiia moéi ghép

Pé thay ddi, chinh sira =8=> rang budc can stra trong nhém Mate & cay thw
muc, ltc d6 mdt menu dong hién ra. D& stra chivra ta = Edit Feature, dé xoa ta
—2> Delete, v.v... Néu ta =™ Edit Feature hop thoai quan ly rang budc dé hién
ra cho phép ta chon lai cac théong sé

7.9. Lénh Mirror Component (Lay copy ddi xirng trong ban vé lap)

Lénh nay cho phép ta copy dbi xirng céc chi tiét va rang budc gitra ching qua
mot mat phang, dong thoi tao ra cac ban sao cua ban vé chi tiet do6. Can chu y mot
sO diém sau:

Néu chi tiét gbc thay dbi thi ban copy va ban mirror ciing thay ddi theo.
~ Cac rang budc gilr cac chi tiét goc cling dugc sao sang cac thanh phan sao hay
doi xang.
Céu hinh cta ban gbc ciing duwoc chuyén sang ban sao va ban dbi xing.
Sw khac nhau gitra Copy va Mirror 14 khi Copy thi thanh phadn méi khoéng
duoc tao ra, con khi Mirror thanh phan méi dwoc tao ra.

Hinh sau la mét thi du khi lay d6i xtng:
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Hinh 7.8

Pé kich hoat 1énh nay ta vao menu Insert\Mirror,Cgmpqnents.. Hoép thoai
Mirror Components hién ra cho phép ta nhap cac thong so can thiét vao.

&5 Chu y: Dé thao tac véi Iénh nay truréc hét, néu cén ta phai tao mét mét phang dé
lay déi xtrng qua mét phang nay.

7.9. Chén thém chi tiét vao ban vé lap
Dé chén thém chi tiét vao ban vé 1ap khi can thiét, ta cé cac trwdng hop sau:
« Péi v&i céc chi tiét khéc nhau cé hai cach sau:

+ =3 menu Ir)sel"t\Component\Frorr) file.. tlr d6 c6 thé chon duwong dan toi
ban vé Part cla chi tiet can dwa vao ban vé lap.

+ M& ban vé chi tiét ddng thdi véi ban vé 1ap. Céac thao tac tiép theo twong tw
cac thao tac & muc 7.5 cua chwong nay.

« Péi voi céc chi tiét gibng nhau ta cé céc cach sau:

+ = bidu twong chi tiét can copy, gite phim Ctrl sau d6 N7 xudng phia
dwéi biéu twong do.

+ =>bidu twong chi tiét can copy trén méan hinh d6 hoa cla ban vé lap gi
phim Ctrl sau do NS sang vi tri m&i cta vung do hoa..

7.11. Xuéat ban vé lIap thanh cac ban vé chi tiét

Trén ban vé I&p hoan chinh ctia mét co' cAu hay mot may hoan chinh ta cé thé
tach cac ban vé chi tiét dé quan sat. Cé thé tao cac canh quan sat bang cach —_—
va N/ cac chi tiét trong vung d6 hoa. Bé lam diéu dé tién hanh cac budc sau.

Trén ban vé lap = menu Insert\Exploded View khi dé hép thoai hién ra

1. = biéu twong Exploded View trén thanh Assembly hodc menu
Insert\Exploded View. HOp thoai Explode PropertyManager xuat hién.
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Hinh 7.9

~ 2. Trong viing d6 hoa hodc trén cay thw muc quan ly ban vé lap — mdt hodc
nhiéu chi tiet dé dwa vao buwédc mé phong thir nhat.

3. Chon hwéng di chuyé&n cla chi tiét (—midii tén & chac ba mdi tén)
4. Chon khodang céach di chuyén.
5. =2 Apply, trén ving Explode Steps xuat hién buéc maoi.

6. Quan sat thdy phu hop =2 Done dé két thic birdc d6. Néu chua phi hop
c6 thé dieu chinh khoang cach va hwéng.

7. Tiép tuc tao cac budc tiép theo néu can.
8. =2 OK dé két thuc lénh.

25Chu y: dé di chuyén céac chi tiét thudc cum chi tiét (sub-assembly) can danh dau
vao 0 Select sub-assembly's parts trong hop thoai.
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TAO CAC BAN VE KY THUAT 2D

Trong churong nay trinh bay céch thiét Iap ban vé ky thudt tir ban vé chi tiét va
ban vé lap ¢ cac chwong triréec dé. Chuwong nay sé gobm cac phan sau:

- M& khung chi¥ co bén c6 sén va stra dbi khung chir.
- Pua céc Hinh chiéu co ban cuia mé Hinh vao ban vé.
- Puwra cac kich thwdc va cac ghi chu khac vao ban ve.
- Thém ban vé khac vao tai liéu.

- Tao mat cét.

- Thém Hinh chiéu khéc.

- In ban vé.

8.1. M& khung chir c6 san va stra déi khung chir
8.2. Pwa cac hinh chiéu co’ ban cia mé hinh vao ban vé
8.3. bwa kich thwéc vao ban vé

8.4.Thém ban vé khac vao tai liéu

8.5. Thém hinh chiéu khac vao ban vé

8.6. Tao mat cat (Section View)

8.7.In ban vé
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8.1. M& khung chir c6 sin va sira d6i khung chir
Dé& mé& mot mau khung chiv ¢6 san:

1. =2 nut New trén Standard toolbar.

Hép thoai New SolidWorks Document xuét hién.

2. =2 hop Templates, =2 nit Drawing, va =2 OK. Clra s6 Sheet
Format/Size xuat hién (hinh 8.1) cho phép ta chon mau khung thich hop

Sheet Format/Size

(¥) Standard sheet size

£ = Landscap A Cancel

& - Portr ait
B - Landscape P C—
- Landscape Help

D = Landscape
E - Landscape

AN - | sanderans

a - landscape. siddrt | Browee. ., L - _— i in

FPreview:

Display sheet Format Width: 279, 40
() Custom sheet size Height: 215, 90mm
Hinh 8.1

Trong hdp thoai nay néu =2 nat chon Standgrd sheet size dé chon méu
khung c6 sén, =2 Custom sheet size dé dat khd gidy c6 kich thuéc theo y mudn
(chwa co6 khung chir)

Chuén bi khung mau ban vé:
_ Tiép dén chuan bi khung ban vé bang cach stra tirng phan chir trong khung c6
san:

1. =2 bt ky chd ndo trong ban vé& va = Edit Sheet Format. Luc nay ta
c6 thé stra khung ban vé& mau cho phu hop v&i yéu cau ctia minh bang cach stra noi
dung céc 6 chi¥ hay viét thém & chd con thiéu. Ciing c6 thé dung cac lénh vé 2D dé
ké vé& thém khung chir néu can thiét.

2. =™ nut Zoom to Area, d& phong to viing khung chi* & géc dwéi bén phai
sau do ™2 lai nit Zoom to Area dé tit ché d6 Zoom.

3. Mubn stra chira 6 chir nao ta dwa con trd chudt vao va =i, hop thoai
Note xuat hién bén trai man hinh d6 hoa. Trong hop thoai nay ta cé thé thay déi cach
can 1&, phong chiv, c& chir bing cach =>hdp Font va chon Font va c& chir trong
hop thoai hién ra. Sau d6 = 6 chi¥ dé stra chiva ndi dung.(Hinh 8.2).

4. =R trén ving d6 hoa va =2 Edit Sheet, ra khdi ché do chira khung chi.
Néu mudn ghi lai kiéu khung ban vé& nay thanh khung mau thi 1am nhw sau:
1. = File\Save Sheet Format...
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Hop thoai Save Sheet Format xuét hién. Trong hép File name dua tén moi
vao. Két qué ta dg’oc moét mau khﬂung maoi voi tén do. Cac file mau khung déu cé dudi
*.slddrt. (néu mudn ghi dé Ién mau ci thi khdng ghi tén maoi).

2. =2 OK.

&5 Chu y: V6i phuong phép da trinh bay trén day ta cé thé tao ra céc khung méu
phu hop véi tiéu chuén cua Viét Nam tirng nganh. Sau khi tao xong ta ghi lai dé st
dung cho cac ban vé khac.

A e
. i 1 B 1 [ [ [ |r T I
&)
_F"I — o
Favarites =
bl lEAR | | F -
ZHENE - : gh:
- . A i g L] --':5'c
Lesit Format e F i Plleeccs [ =
i Vsl Harross Tk : Ll
E = = a YT r—— Eoid EEoinks |14
< By vndrgH Bl T4 .
[ | t.00deg : H inirstate "' : A
& @ | S v
L3 I Eftwits
& 5 | ‘ AaBbYyZiz [ztrkecut  [urderne
| |use document
Fopt... |
Leader = |
& |
| forder B
Tiomes - o lishord
: r E i

“Hinh 8.2
Thiét 1ap ché do

Bay qgio dat kiéu mac dinh cho phéng chir kich thwéc, mii tén v.v...
1. = Tools, Options. Xu&t hién hop thoai.

2. =2 Document Properties.
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Document Properties - Detailing @

Detailing

- Dirnpert

*- Dimensions
Hotes

- Balloons

< Arrows
Wirtual Sharps

Annakations Fonk
i Tablas
" View Labels
GridfSnap
Units
Line Fonk
Line Style
- Image Qualty
Shest Mekal

- Anrotations Display |

Dimensioning standard

150 s |
[ oyl dimensions display
@ontep (2 Onthe right

(" on bottom 2 O the left

[T IFixed size weld symbals

Dispday datums per 198
Leading zeroes: |Sl;an|;'ard b
Trafing zeroes: | Smart ~
[ lkernate section display
Centering extension; | Zmm
Aubo insert on view creation

[#] Center marks-holes
[ ] center marks-filets

Exkersion lines

5ap! | Lenien

—

Beyond dimension line: | Tmm

Datum Features

Display type:  Par Standard » |

Mext label: | & |

Surface finish symbols

[ ] pisplay symbols per 2002

Center marks

Sige: | 2.5mm
[v]Extended ines

[#] Centerline Font

i [ centerlines
| [ IBalloons Break ines
i || mimensions marked for drawing e | 10mm |
| e
| | Bill of materials Extension: | 3.18mm |
| [Z]Automatic update of BOM
| | Cosmetic thread display
i [ IHigh quality
i
!
!
!
|
[ (a4 ] [ Cancel I [ Hezlp

Hinh 8.3

Dung hdp thoai nay chuing ta cé thé thiét Iap cac thudc tinh cho ban vé ky thuat.
Tuy nhién trong SolidWorks c6 ché d6 mac dinh, néu ta chap nhan thi khéng can
thiét thay déi. Can thay ddi ndi dung ndo ta chon muc twong (rng va nhap hodc chon
cac théng sb trong hop thoai hién ra sau do.

8.2. Pwa cac hinh chiéu co ban ctia mé hinh vao ban vé

Dé tién theo dbi chung téi trinh bay qua thi du cu thé.

1. M& tép Tutor1.sldprt néu né chwa mé. Sau do tré vé Drawing window.

(Tép Tutor1.sldprt da duwgc vé & bai tap 1)

2. =2 nit Standard 3 View trén thanh cébng cu Drawing, hoac menu
Insert\Drawing View\Standard 3 View.

~ Trong hop thoai Standqrd 3 View ™2 Tutorl. ™2 nut OK lap térc 3 hinh
chiéu co ban ctia mé hinh xuat hién trén ban vé (hinh 8.4)
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------

Hinh 8.4

pé chinh stra cach hién thi ttrng hinh chiéu ﬁhinh chiéu dé va tién hanh
chon théng sO bén hdp thoai hién ra bén trai man hinh d6 hoa.

Di chuyén céac hinh chiéu

Pé di chuyén hinh chiéu =™2vung bao cda hinh chiéu dé. Khi d6 con tré &

duwdng bao né sé dbi hinh thanh ﬂ'g' va ta ¢ thé N/ hinh chiéu theo cac hudng
nhw sau:

1. Chon hinh chiéu bing sé N dwoc 1&n xudng.
2. Chon hinh chiéu canh c6 thé "N\ trai, ré phai.

3. Chon hinh chiéu ding thi co thé "™\ bat cir hwéng nao. Hinh chiéu bing
va hinh chiéu canh sé dich chuyén theo.

8.3. Pwa kich thwéc vao ban vé

Ban vé la hinh chiéu 2D ctia md hinh. C6 thé chon dé& quan sat cac kich thuéc
cua moé hinh ngay trén ban vé.

DPé thé hién kich thuwéc trén ban vé lam nhw sau:
1. Khi chwa c¢6 gi dwoc chon, =2 menu Insert\Model Items.

Hop thoai Insert Model Items hién ra. Co thé chpn cac kiéu kich thwc’g’c, ghi chu
va reference geometry dé dwa vao ban vé. (Bwdc ddu mac dinh khéng can chon gi
thém)

2. Chu y la Dimensions va Import items into all views da dwgc chon va

—> OK.
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Kich thu’g'rc sé dwoc ghi hop ly nhat trén cac hinh chiéu va mai kich thwéc chi
dwoc ghi 1 chd ma théi.
3.\ kich thuwoc vao vi tri thich hop.

hdh

futarl

Hinh 8.5
4. Ghi ban vé lai v&i tén Tutor1. BDubi mac dinh la. slddrw.
Stra déi kich thwéc
Khi thay ddi kich thwde trén ban vé ky thuat, thi mé hinh ciing tw dong thay doi
theo va ngwoc lai. Vi du: dé giam chiéu cao phan tru I6i ta lam nhw sau

1. Trong hinh chiéu bang ==
kich thwdc 40 (d6 cao phan tru 16i). 2
Hop thoai Modify xuét hién 2
2. Ta thay kich thwéc 40mm thanh A — 7
25 mmva an . / |
——
Hinh 8.6

3. ™2 nut Rebuild trén thanh Standard, hodc = Edit\ Rebuild dé lap lai
ban vé.
4. =2 Window, va = Tutor1.sldprt.
Kiém tra lai ta thay kich thuwéc phan tru 16i cling da dwoc thay dbi.
hi chd: Ban vé I3p cé st hi tiét na )
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8.4.Thém ban vé khac vao tai liéu

Béy gio ta tao thém 1 ban vé nira véq tép ban vé (tai liéu) trén, vi du hinh chiéu
ban vé lap (da vé & bai tap 1). Cac bwéc tien hanh nhw sau:

1. Khi con tré dang & trén man hinh d6 hoa va khoéng cé lénh nao dang thwc
hién, > va 2 Add sheet.. trén menu ddng xuat hién trén man hinh. Khi do
mot khung ban vé méi xuét hién véi cac tham sbé nhw & ban vé trudc do. Dusi day
man hinh dé hoa c6 thanh quan ly cac Sheet xuat hién thém Sheet2 (ban vé truéc
do la Sheet1)

2. Viéc stra chi*a khung chir va dwa cac hinh chiéu co ban vao ban vé mai
thyc hién twong ty nhw & muc 8.2. Cu thé —2 nut Standard 3 View trén thanh
cébng cu Drawing, hoac menu Insert\Drawing View\Standard 3 View.

] Trong hép thoai Standard 3 \[iew kich Browse... chonrdu’(‘yng dan toi ban vé
lap. =2 nut OK Iap ttrc 3 hinh chiéu co ban clia mé hinh xuét hién trén ban vé nhw

hinh 8.7

Hinh 8.7
8.5. Thém hinh chiéu khac vao ban vé

C6 thé bd sung thém hinh chiéu khac tr géc nhin khac ciia mé hinh vao ban
vé. Ta c6 thé st dung:

» Cac hinh chiéu co ban: Hinh chiéu dirng, hinh chiéu bang, hinh chiéu canh,
hinh chiéu truc do (Front, Top, Right, Isometric)

« Céc hinh chiéu khéac tlr géc nhin khac cta chi tiét hay ban I&p da dwoc dat tén
truvdc do.

Cac bwdc tién hanh dwa thém hinh chiéu khac vao ban vé nhw sau:
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1. =2 nut Predefined trén thanh cdng cu Drawing, hodc menu
Insert\Drawing View\ Preeefined...

= vi tri cin b tri hinh chiéu ma&i

Hop thoai quan ly Drawing View xuét hién

~ 2. Trong hop Orientation cta hdp thoai chon cac hinh chiéu co ban hay hinh
chiéu khac theo yéu cau trong hop More View.

3. =2 kiéu hién thj trong hop Display Style
Du6i day |a thi du vé viéc bd sung thém hinh chiéu truc do vao ban vé(hinh 8.8)

[l i

-

AN | =
Orientation
~f
(E

e

Standard viewes:

| - el &
Eli=YE=l=
[t . b 9N
TMane vigss: E M}
S TEEER -~

[ W hizu chea 1
| Tritmetric * i

i

Display Sake u

| Display Style 2| Fla

ga0@w -

: S :
Scale & g ﬁ\ :
(%) Use: sheet scale B _l‘,___ B s — =

Clisscronscan (0D = SR

Dimpension Type =

{rProjected
=
i Ine > Sheetl Y, Sheetz <

Hinh 8.8
8.6. Tao mat cat (Section View)

Co thé tao mat cat trén ban vé ky thuat 2D bang cach cat hinh chiéu géc bang
duwdng cat.

Cac bwdc tién hanh nhw sau:

1. =2 Section View tén thanh cong cu Drawing, hodc =2 Insert\
Drawing View\Section.

2. Hop thoai Section View Property Manager xuét hién, va céng cu vé Line
kich hoat.

3. N\vé duwong cét.

4 é vi tri dat hinh chiéu méat cat. C6 thé sira chira ky hiéu mat cat hoéc
kieu chir ddi vi tri hoac thay doi cach thé hién, thay doi ty 1é mat cat néu can.
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Thiét ké tw déng bing SolidWork

28 | L]

a

#)1)
Section Line
) [=Fp drection
A

[ ogcument Fore

Section ¥Yiew

Display Style
[Cikse parart strls
(e {(= S )
Scale
Dimension Type
&) Brajected
O Ine
Cosmeetic Thread Display
) High qualty
{5} Draft quality

lrdnr\: Fr:\nen:es...:

=
\-Q;!: s ECH A

| Geckian View &-0

bl 4

Hinh 8.9

Ghi chu: Trén déy la mét s6 Iénh co bén lién quan dén viéc tao bén vé chi tiét.
Co thé tim hiéu thém cac Iénh khac nhw cat trich, ghi cha thém, v.v. trén cac thanh

cbéng cu Drawing, Anotation.

8.7. In ban vé

1. =2 File, Print.

Hop thoai Print xuat hién (hinh 8.10)

2. bBat Print range to All.
3. = Setup.

Hop thoai Print Setup xuét hién (hinh 8.11)

4. Duw¢i Scale (ty 1€), chon Scale sheet to fit paper.

5. =2 OK dé ddéng hop Print Setup.

6. =2 OK lan nira d& déng hop thoai Print va in ban vé.

7. = nut Save dé ghi ban vé lai. Hé thdng s& hai ban c6 mudn lwu lai nhirng

thay ddi vira qua khong.

8. = Yes, dé dong tép ban vé lai.
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Print E]

Dacurnent Prinker
flame: P Desklet 500 Propetties
Seabus;  Ready Page Setup... I
Type: HP Desklet 500
Where: LPT1:
Caornrnerit:
Swstem Cphions Cocument Options
(e wepes.. | [ wroes.
Prink range : —_—
G:] &” '::"Sﬂlﬂ;tlnrl Nmr UF m: 1 e |
{iPages: i [CIPrint background
Erter page numbersfrangas, [ IPrint to file
For example: 1,3,5-8,10 ] Convert draft guality drawing
wigws bo high quality
Lo} [ Close ] [ Help ]

Hinh 8.10. Hop thoai Print

(@ Lize this document sattin 25
[ ]5et each drawing sheet individually

Resolution and Scale Drraweing Colar
() Scale tao fit [ ] High Quality (&) Automatic
. : ) Color § Gray scals
@ Scale: ;__1':":' : | kL (O Black and white
Faper Qrientation
Size: Ad ae O Portrait
Source: Automatically Select - (*3 Landscape

I Cancel ‘ [ Help

Hinh 8.11. Hop thoai Page Setup
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Chwong 9. THIET KE CAC CHI TIET DANG TAM

Trong chuong nay trinh bay céc Iénh dung dé thiét ké cac chi tiét ter tam kim
loai, dwoc trng dung rong réi trong thiét k& cac hom hop hay cac panen, v.v...

9.1.Lénh Base-Flange/Tab
9.2. Lénh Edge flange

9.3. Lénh Miter Flange
9.4.Lénh Sketched Bend
9.5. Lénh Unfold

9.6. Lénh Fold

9.7. Lénh Flattened

9.8. Lénh Closed corner
9.9. Lénh Hem
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9.1.Lénh Base-Flange/Tab |Q§ ‘

~ Lénh nay cho phép tao khudn dang co s& dau tién cla chi tiét, trén co s& do ta
tién hanh céac thao tac khac nhw udn vé mép.v.v...& trén do dé tao cac chi tiét dang

tam.
Lénh nay chi ap dung dbi v&i cac chi tiét dang tAm méng.

Vi du: dé tao tAm hinh 9.1 ta lam nhw sau:

Hinh 9.1

1. M& ban vé chi tiét m&i.Tao bién dang co s& tir ban vé phac thao:

=
=R

100
Hinh 9.2

2. =™ Base-Flange/Tab Iﬁ‘ trén thanh Sheet Metal, hoac menu
Insert\Sheet Metal\ Base-Flange.... Hop thoai Base Flange xu4t hién. Trong hop
thoai Base Flange dat cac thong sb thich hop, thi du nhw dd day 1a 3mm, ban kinh
vé mép 1a 1mm, chiéu dai 1a tAm [a 100mm.

3. =2 OK dé két thuc lénh.
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'+ Basa Fange
v) &) 3

Di-e_th‘_ 2
Al &
1 L0000 =
L] Dicection 2 v
Sheet Metal Gauges 2

[CIreverse drection

2| Loomm =
Bend fllowance ¥
Auto kelied #

&. Hinh 9.3
9.2. Lénh Edge flange.

Lénh nay co tac dung kéo mét canh cla tAm theo phwong bat ky.
Chu y 1énh nay chi cho phép thurc hién déi véi tdm phéng.
Vi du: Tao mot tdm nhw & hinh 9.5 tir tAm & hinh 9.4.

e

Hinh 9.4. TAm ban dau Hinh 9.5. Két qua sau khi s dung Iénh
Edge flange de thiet ké

Cac buwdc thwe hién nhw sau:

1. Tao mdt mat co s& bang Iénh Base-flange c6 nhw hinh nhw 9.4

2. =2 Edge flange trén thanh Sheet Metal, hoac menu Insert\Sheet
Metal\Edge flange... Hop thoai Edge flange xuat hién cho phep ta nhap cac thong
sO can thiét nhw chon canh, goc nghiéng, chiéu cao mép.v.v...
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Flage Poien
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Hinh 9.6 (O day hinh duoc phéng to cho dé quan sét)

Trén day la thi du cho trwdng hop:

+ Goc nghiéng so véi tAm phang gbc: 90°.
+ Chiéu cao canh: 50mm.

+ Ban kinh cong mac dinh la 1Tmm.

3. Twong tw budc 2 ta thue hién ddi voi canh thir 2: =2 Edge flange "L
trén thanh Sheet Metal, hoac menu Insert\Sheet Metal\Edge flange... HOp thoai
Edge flange xuét hién cho phép ta nhap céac théng sé can thiét nhw chon canh, géc
nghiéng, chiéu cao mép.v.v... Lic nay ta dat:

+ Goc nghiéng so véi tAm phang gbc: 30°.

+ Chiéu cao canh: 50mm.

+ Ban kinh cong: 3mm.

Sau khi nhap cac théng s =2 OK dé két thuc Iénh.
o |'_“~' m [ 1
e dgel
v XY
Harmyc Barassctcrs =

[ e Fer oo |
[ lss cetwgt e nde

T

=
TE

p]

;-3 50, Diry
2@
[ ] TR

] Irem g besrackc
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Hinh 9.7
9.3. Lénh Miter Flange ri .

Lénh nay cho phép ta tao mét thanh hay cac thanh xung quanh ctia mét khéi vé
hép tir mat day.

Vi du: Tao mét tdm vé nhw hinh 9.8 dwéi day

Hinh 9.8
Cac buwdrc tién hanh dé tao hinh trén nhw sau:

1. Tao mdt mat co s& bang Iénjp Base flange c6 hinh nhw hinh 9.9

Hinh 9.9 (O day Hinh dwoc phéng to cho dé quan sét)

o2 ﬁ' mét trén clia tam dé m& mot Sketch trén d6 v& mét hinh chiv nhat dé
cét 1 phan clia tAm. Sau d6 dung lénh Extruded cut va chon ché do Through all é
duc thdng hinh dwéi day:

) %)) 1 B
trom & 2
Sustch Mane "
Diackioni] 2
A | Through ol w
g
[T Lk b il s
[l B ke ko it
[ ormaf ot
Ol mirestion #
Selegted Contosrs ¥

Hinh 9.10 (O day Hinh duoc phéng to cho dé quan sét)
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Két qua buéc 2:

Hinh 9.11

3. Trén mat bén cta tAm =2 d& m& mét Sketch sau do vé nhu sau:

&
L“‘?@-

35

Hinh 9.12

4. —> Miter Flange M trén thanh Sheet Metal, hoac menu Insert\Sheet
Metal\ Miter Flange... Hop thoai Miter Flange xuat hién cho phép ta nhap cac théng
sb can thiét.

fi=

¥) %).2)
Miter Paramicters =
¢ FEE-
‘BdoE<Ex
Tl defosk: rocies
T
Flange postion:
AL SIS
] T sicke e
G ke ane:

£ | Loom

Start,trd Dfset ]

iy DL :
w000 - Hinh 9.13

[Clcustom Bend Allosarce %

Trén day la thi du cho trwong hop:

+ Chon tat ca cac canh mat trén cda tam.

+ Ban kinh vé tron la 3mm.

+ Gap Distance: khe h& c6 khoang cach la 1 mm.

Duwéi day la cac thudc tinh can chu y khi thuc hién Iénh Miter Flange:

= Trén mat phang m& sketch chi chira mét bién dang duy nhét, bién dang c6 thé
gom nhiéu dwdng thang.
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» Mat phang m& Sketch dé tao dwdng co s& phai vudng goc véi mat duoc thwe
hién 1énh bdi Iénh tao tam Base flange/Tab.

« Chiéu day cta mép dwoc vé bang chiéu day cla tAm ma no lién két tai canh
dwoc chon.

Ta c6 thé vé nhiéu mép cling mét Iuc véi diéu kién cac mép ciing nam trén mot
mat phang lan lwot tiép xdc nhau hoac khéng tiép xuc nhau.

« Chiéu dai ctia canh vé |én sé& c6 do dai bang do dai cla dwdng canh.

« Khi vé mép néu ta mudn cét bé phan vat liéu tai mép cong (tai noi tiép xuc cia
hai mép) thi chon hop Trim Side Bend va hop Gap Distance qé nhap khoang cach
cta hai mép. Khi dé hai (nép vé khac nhau sé dwoc cat bd phan vat liéu tai noi tiep
xuc va cé khoang cach bang véi khoang cach nhap vao

« Dé xac dinh vi tri ctia mép vé cé 3 truéng hop sau:

Trwirng hop Hinh mi ti
_ Material inside
Nfép vé s Fhdng viast khdl gt han ngod
~na ol figr

L

Material ouiside I_] =i
Meép vé 58 vaof Khdi gt han ngod clin -
chi f8F g Fhdng cd phdn dwe ninmg
et bév fromg frimg vid

i o g ok fiéf

_ Ben outside Eb
Nép vé 5€ diroe finh n}‘q.:_mh va vt ol
S84 ham ngodl clia chi Héf,

9.4.Lénh Sketched Bend "!"

~ Lénh nay cho phép uén tam cong mét goc bat ky véi mét ban kinh cong bét ky
tat nhién la & trong gi¢i han cho phép dé ton tai chi tiét.

Lénh nay chi thao tac dwoc di voi cac tam dwoc tao ra tir cac Iénh tao tam
thong thwong nhw trinh bay & phan trén.

DPé tao chd ubn ta thuwc hién cac bwédc sau:
1. V& dwdng thang trén mé&t tAm kim loai tai vi tri ta muén uén.

2. > Sketched Bend trén thanh Sheet Mgtal hoac menu Insert\Sheet
Metal\ Sketched Bend. H6p thoai Sketched Bend xuat hién.

3. Trén vung dd hoa —> ma3t lam Fixed Face. Mat nay sé khéng di chuyén
sau khi thwe hién 1énh.

4. Chon Bend position mét trong 4 kiéu Bend Centerline E Material

Inside ;L Material Outside IE hoac Bend Outside E
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5. Nhap thong s6 goc ubn Bend Angle, va = Reverse Direction dé doi
hwdng néu can.

6. Nhap ban kinh uon, xod Use default radius va nhap thong s6 Bend Radius
m¢&i néu khdng mudn dung théng s6 mac dinh.

7. =2 OK dé két thuc lénh.

Vi du: Udn tAm véi cac thong sb goc nghiéng 30°, ban kinh géc lwon 3 mm.

&

v )2

Bend Parameters =
. Famsls

Bend poslion:
i L

A | 30.00deg

I TUse cefault radias

o : Hinh 9.14

[] Cuestom Beml Allowance %

Két qua ta dwoc hinh 9.15 Hinh 9.15

i1
9.5. Lénh Unfold =
Cho phép dubi cac chi tiét da dwoc udn truéc dé thanh moét tAm phang.
Lénh nay chi thuc hién dwoc véi cac thiét ké tAm. Tién hanh cac budc sau:

1. & chi tiét kim loai tAm, =™ Unfold == trén thanh Sheet Metal, hoic
—_— In,se‘rt\ Sh,eet Metal\Unfold. Hop thoai Unfold xuét hién cho phép ta nhap cac
théng sO can thiét.

2. Trong vung d6 hoa =2 mat cb dinh Fixed face mat nay sé khong di
chuyén khi thyec hién Iénh..

3. Chon mét hay nhiéu ché gap khuc (Bends to unfold), hodc chon tat ca
(—2 Collect All Bends) dé dudi thing

4. =2 OK dé két thtc 1énh. Thi du: Giao dién sau khi ra l1énh
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p1]

v) %) 1)
Fixed face:
@, :_}-;acc{lh

Bends ko unfold:

# Miterbend:

Colect gl Bends

(O day Hinh duoc phéng to cho dé quan sét)
Két qua ta dwoc hinh 9.17

Hinh 9.16

Hinh 9.17 (O day Hinh duwoc phéng to cho dé quan sét)
.1..
9.6. Lénh Fold E£

Lénh nay ngwoc véi lénh Unfold, cho phép gap tirng mat da bi dudi phang tré
lai trang thai ca.

Cac budc tién hanh nhw sau:

i ) , 1
1. O chi tiét kim loai tAm,™2 Fold Eﬂl trén thanh Sheet Metal, hoac _)
Insert\ Sheet Metal\Fold. Hop thoai Fold xuat hién cho phép ta nhap cac thdng so6
can thiét.

2. Trong ving d6 hoa =—> mat c6 dinh Fixed face mat nay sé& khong di
chuyeén khi thyee hién [énh.

3. Chon mét hay nhiéu chdé gap khuc (Bends to unfold), hodc chon tat ca
(— Collect All Bends) dé dudi thing

4, = OK dé két thuc lénh.
Vi du:
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ﬂ ..- 3

o, -

LR

Hinh 9.18
Két qua ta lai dwoc hinh 9.19 gibng nhw hinh ban dau (hinh 9.16)

Hinh 9.19

9.7. Lénh Flattened m

Lénh nay cho phép dudi tat ca chi tiét tAm kim loai thanh tdm phang. N6 c6
diém khac lénh Unfold la khéng dubi dwoc tirng canh ma sau khi dudi thi khéng gap
lai bang 1&nh Fold. Két qua ta dwoc hinh khai trién cla chi tiét. D& khéi phuc lai chi
tiét chi can thwe hién lai Iénh Flattened.

Pé thwe hién lénh chi can kich Flattened m
Vi du: Vé&i hinh trén ta dwoc hinh khai trién nhw hinh 9.20
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7 R
\/AJ\/Hlnh 9.20

9.8. Lénh Closed corner

Lénh nay cho phép kéo dai cac canh dé lam kin khe hé gitra cac canh.
Céc budec tién hanh nhu sau.

1. Tao chi tiét kim loai tAm c6 chira vung ta muén khép géc.

Thi du ta can khép gdc gitra hai mép cua hinh 9.18

2. =2 Closed Corner trén thanh Sheet Metal hoic menu Insert\Sheet
Metal\Closed Corner. Hop thoai Closed Corner xuat hién cho phép ta nhap va
chon céc théng sb thich hop.

% T ® # B rankineaz |

Cormer bype:

] I

[ Cpen beend regin

Hinh 9.21

2. Chon mot hodc nhiéu mat dé kéo dai, cac mat dwoc chon sé hién lén dwoi
muc Faces to Extend.

3. Chon kiéu goc (Corner type) : Butt E| Overlap tﬂl Underlap &l
5. Nhap thong sb khe hé (Gap distance).

6. Nhap théng sb cho Overlap/underlap ratio (ty sb gbi dé gitra hai mép)
7. Chon Open bend region.

8. OK.
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Két qua thuwc hién I1énh ta dwoc hinh 9.22.

Hinh 9.22

C

9.9. Lénh Hem(vién mép)

Lénh nay cho phép vién mép chi tiét kim loai tdm & nhirng canh dwoc chon.
Céc budc dé tao vien mép nhu sau:

1. O chi tiét kim loai tAm dang mé = Hem ’E trén thanh Sheet Metal, hodc

menu Insert\ Sheet Metal\Hem. Hop thoai Hem xuét hién, cho phép ta chon va nhap
cac thdng so thich hop.

2. Trong ving d6 hoa chon canh can gap mép. Canh dwoc chon xuét hién trong
hép Edges clia hdp thoai.

3. Trong hép thoai, duwdi hdp Edges:
Chon Material Inside Ej hoac Bend Out5|de -

_ Chon Reverse Direction [— dé dbi hwéng gap néu can thiét
& .

v) %2

[[] Custom Bend aowance = |

Hinh 9.23
3. Dud&i hop Type and Size:

a. Kich chon kiéu vién mép (hem type):
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Jr_.

o Closed

o Open @

(=]
o Rolled I'=

\
\
o Tear Drop |4 \
)

b. Chon céc théng sb vién mép:
Length E(Chi dung cho kiéu vién closed va open)
Gap Distance & (Chi dung cho kiéu vién open)
Angle E(Chi dung cho kiéu vién tear drop va rolled)
Radius € (Chi duing cho kiéu vién drop va rolled)
5. Dwai 6 Miter Gap, nhap Rip Gap (khe h&)

6. Click OK
Két qua thwc hién Ienh déi v&i hinh 9.23 trén ta dwoc nhw hinh 9.24
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Chwong 10. TAO KHUON BUC

Trong chuwong nay chung ta tao chi tiét don gidn sau dé tao khudn dic dé duc
chi tiét do.

10.1. Tao mau 16i

10.2. Tao mau khudn

10.3. Lap ghép mau khuén va chi tiét
10.4. Tao 16 hong

10.5. Cat khuén

Cac ky hiéu dung trong tai liéu
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10.1. Tao mau 16i
- Tao hinh co’ sé:

1\'75'-:- &0

o R . =

L

Hinh 10.1

Céc budec tién hanh nhu sau:
1. M& mét chi tiét méi trong Tutorial va
m& 1 hoa tiét.
2. V& duwong truc nam ngang di qua gbc
toa do.

3. =2 nut Mirror Ehoéc menu
Tools\ Sketch Tools\Mirror dé thuc
hién ché d6 vé dbi xirng.

4. V& doan thadng & mét phia ta dwoc ca
2 dbi xtrng nhau nhw hinh 10.2.

5. =2 nGt Mirror 1an nira dé bd ché do
déi xtrng

6. ™2 Tangent Arc hodc menu
Tools\Sketch Entity\Tangent Arc.

7. V& hai cung tron vaéi cac kich thwéc nhw hinh bén va dwa kich thwéce vao.
8. ™2 Extruded Boss/Base hoic menu Insert\Base Extrude.

9. Trong clra sd Base-Extrude chon cac théng sb nhu sau:

Hinh 10.2.

[Eraimy A
Sketch Plare w

Direction &
#id Plane w»

“ 1

_?; [SEREE ]

lm| | 10.00deg =il |
[ vt gaskeosed

L1 thin feature

\Sleched Contours

Hinh 10.3
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10. =2 OK

- Tao thém phan 16i

1. M& mot hoa tiét trén mat trwdc cla chi tiét va =2 nut Normal To trén
thanh Stan dard View

2. Vé hai dwong tron nhw hinh 10.4.

Hinh 10.4

3. Thém rang budc dbéng tdm hai dwéong tron ndy véi cac cung tron trén chi tiét
nhw cac hinh 10.5 va 10.6 (Dung nudt 1énh Add Relation hoac menu Tools\

Relations\Add
_ Add Relations T

)9

Selected Entities =~~~ R

AddRelations &
|_l:.] Coradial

|6\|T§ngent

|J Copcentric Hinh 10.5
| = |Egua|
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i veaons
VD®

Hinh 10.6
4. =2>n0t Extruded Boss/Base va nhap cac théong sbé vao hop thoai

v) X)) D)

| Sketch Plane v |

| Direction 1 (A)
Ii_.,HBhd v|
S I
«fy | 20.00mm

[v]Merge result

@ | 30,00deqg 1

[ oraft outward

il

P

Hinh 10.7

5. = OK ta dwoc hinh 10.7.b

- Vé cac canh (Xem hinh 10.8)

1. =2 Fillet hoac Insert\Features\Fillet/Round
2. Chon 2 mat va 3 canh nhw hinh

3. Nhap ban kinh bang 5mm.

4 Chon 6 Tangent propagation.
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5. =2 OK.

6. Save chi tiét voi tén ChiTiet.sldprt
V¥

Items To Fillet 2

2 500nm =

Farmet s .
[Clritipie rachus filst
|Z|Tcrg:nl: propagaton
(5Pl preview
(Zipartial preview

RS

(kg preview

hethack Parameters T

Fillek Dplions ¥

10.2. Tao mau khuén
1. M& mot chi tiét =Rl
m&i va md hoa tiét
maoi.

2. V& hinh chr nhat
xuét phat tr gbc toa
do, kich thuoc
300mm x 200mm
3=—>  Extruded
Boss/Base hoac
menu Insert\
Base\Extrude dé tao
hinh hép cao 200mm.
4 Ghi chi tiét véi tén
Khuon.sldprt.

(Hinh 10. 9)

Hinh 10. 9

10.3. Lap ghép mau khuén va chi tiét

1. M& ban vé l&p méi trong bang Tutorial va = View\Origins dé thay gbc
toa do. Ghi ban lap v&i tén KhuonDuc.sldasm.

2. Xép cac ctra sb6 theo hang ngang hodc hang doc (™2 Window, Tile
Horizontally or Tile Vertically.)

Ca ba clra so: ChiTiet.sldprt, Khuon.sldprt va KhuonDuc.sldasm déu dwoc
m& (déng cac ctra s6 khac lai néu co).

3. Trong cra s6 Khuon.sldprt =™ tén Khuon trong cay quan ly thiét ké va

vao clra sb ban 1ap KhuonDuc va =2 vao gbc toa dod
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4. Twong tw 3 dwa ChiTiet.sldprt vao méat bén hinh hép khuén trong clra s6
Assem1.

5. Cyc dai clra sd KhuonDuc va dwa vé ché dod view orientation to Isometric.
Ta dwoc nhw hinh 10.10.

Hinh 10.10
6. Dwa mau chi tiét ChiTiet.sldprt vao tam cGa Khuon.sldprt

Cac bwdc nhu sau:

23 Khuén & ctra sb quan ly cay thiét ké va =2 Component Properties.
— Color vad ™2 Advanced trong hop thoai hién ra.

Trong clra s hép th,oai Advanceq Properties ™~ con trwot trong dong
Transparency sang phai dé lam trong sudt hop.

= nit Move Component, vd =2 ChiTiet va N vao hép khudn.
—> Mate hosc Insert\ Mate. Hop thoai quan ly Mate xuét hién.
= vao nut cay quan ly thiét ké.

= Front plane cla Khuon va Front plane cla ChiTiet. ™2 Distance,
dién s6 100mm, va =2 Preview.

—> Rotate View, va quay KhuonDuc dé kiém tra vj tri cGa chi tiét. Néu can
— Flip dimension, va =™ Preview |an nira.

= OK (Hop thoai Mate van con)

' =2 Top plane cla Khuon va Top plane cia ChiTiet. =2 Distance, dién
s6 100mm, = Preview va néu cdn = Flip dimension.

= OK (Hop thoai Mate van con)

—> Right plane cia Khuon va Right plane cia ChiTiet. Khoang cach
150mm, =2 Preview, va néu can =2 hop Flip dimension.

= OK (Hop thoai Mate van con)
—> OK dé két thuc lénh.
Sau bwéc nay ta dwec hinh 10.11 sau:

Trao doi hoi dap trén Dién dan Khoa hoc Ky thuat va Céng nghé Théng tin http://khkt.net



Trung tdm CNTT - Hoc vién Phong Khong - Khong Qudn Trang @»143-6

Hinh 10.11
10.4. Tao 16 hong (Creating the Cavity)
1. =2 nGt Hidden in Gray trén thanh View.

2. =2 Khuon trén cay quan ly thiét k& va = Edit Part trén thanh
Assembly

3. ™2 nut Cavity = trén thanh Mold hodc kich menu
Insert\Features\Cavity. H6p thoai Cavity xuét hién

esign Conpnnents sz | %Tm

-.-:ﬂag}km-:::-p
- 3 Habs i vl

e F R ¢ e pens
#© bt
2% 8:5febasioni

: # Al vt stiors
|SeolePorameters %] F P D Bt
| Soale ghodt: ¥ Il sokd Bodsl L)

T BT = Materisl crot spesh
! {Chaprnent Ceritolde | Frork Plane
! [Flurforn scabng Gt Top plane
1 : ! &+ Orlgn.
Etruge]
¥, Caviyl -5
+ G chiniete1 s
e W paes

Hinh 10.12
Bién soan Nguyén Anh Cwong % 0988.529.310 Xtrungtamtinhocabc@yahoo.com




Trang &e1446 Thiét ké tw déng bing SolidWork
4. = ChiTiet trén cay quan ly thiét ké (FeatureManager design tree).

Tén cla chi tiét 1ap tirc xuat hién trong hop thoai Cavity

5. Dat théng sb Scale about: Component Centroids, Uniform Scaling 1a 2%.
6. =2 OK.

7 Tré vé ché do stra chiva va —2 Edit Part.

8. Ghi ban 1ap ghép lai

10.5. Cat khuén (Cutting the Mold).

Budc cudi cung 1a cét hdp ra 2 niva.

1. =2 Khuon trén cay quan Iy thiét ké KhuonDuc hoéc trong viing d6 hoa va
ﬁ File\Derive Component Part. M6t clra sb chi tiét Derived part giéng nhw ban
lap xuat hién

2. =2 nit Isometric, rdi =™ nut Hidden in Gray dé nhin thay hinh réng
phia trong hop.

3. =2 mat dng nhd cla hinh hdp, m& hoa tiét maoi.

4. =2 canh gitra hinh chi tiét da khoét. Bay Ia canh ma ta muén cho mét cat
khuén di qua.

5. =—> nut Convert Entities hoac Tools\ $ketch Tools\ Convert Entities dé
chiéu canh da chon Ién mat phang dang vé hoa tiét.

6. = doan thang va N/ cac dau mut sao cho chwdm ra ngoai hop.
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7. =2 Extruded Cut hoic Insert\Cut\ Extrude.
Trong hép thoai Cut-Extrude:
« Chon ché dé Through All.
« =2 va hop Flip side to cut dé thay ddi phan bj cat.
8. OK.
9. = Shaded, va quay chi tiét d& nhin thay 16 hdng.
10. Ghi chi tiét khuén véi tén NuaTrenKhuon.sldprt.
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11. D& tao nlra khudn duc khac tré vé clra s6 ban [ap KhuonDuc va 1am lai cac
bwédc tr 1 dén 7.

Nhé& chon lai 6 Flip side to cut dé 14y dwoc niva khudn can thiét.
12. Ghi ntra khuén nay v&i tén NuaDuoiKhuon.sidprt.
Ta dwoc hai nlra khuén nhw sau:
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Trang &e146+6 Thiét ké tw déng bing SolidWork

TAI LIEU THAM KHAO

1. Pham quang Huy. Thiét ké co khi v&i SolidWorks 2004, Nha xuét ban
Giao théng van tai, 2006

2. Nguyén Trong Hivu. Bai tap thiét k& san pham véi SolidWorks 2006.
3. SolidWorks 2001. Help, Training Manual.

4. SolidWorks 2007. Help, Online User’'s Guide SPO.O

5. SolidWorks 2007. Help, Online Tutorial.

6. SolidWorks 2007. Help, What's New.

Cac ky hiéu dung trong tai liéu:
=2 Thao tac nhay chudt (Click) 1a thao tac dwa tré chudt toi vi tri chi
dinh,nhay phim trai.

=——>Thao tac nhay dup chudt (DClick) la thao tac dwa trd chudt tdi vi tri chi
dinh,nhay phim trai nhanh 2 lan.

"\/'Thao tac kéo va ré chuot (Drag) la thao tac nhén gitr phim trai chudt ré toi
vi tri chi dinh r6i m&i tha chudt.

R 3Thao tac nhay chuét phai(RClick) la thao tac dwa tré chudt t&i vi tri chi
dinh,nhay phim phai.
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