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PHAN I
CAD TRONG PRO/ ENGINEER

Tai lieu nay 1a giGi thiéu phuong phdp tao cac chi tiét (Parts), cdc lap rdp
(Assemplies) va cac ban vé ché tao (Drawings) trong Pro/ ENGINEER. Sau khi hoan
thanh tit ca cdc huéng dén, ta s& thdy phuong phap Pro/ ENGINEER chuyén thong tin
thiét k€ & dang 3D sang moi tai liéu thiét ké va ngugc lai, tir tao dung chi tié€t dang
khoi, sang 1ap rap cum chi tiét, xudt ra cdc ban vé ché tao.

Cac huéng dan ¢ day ciling gi6i thiéu nhitng k§ thuat co ban dé st dung Pro/
ENGINEER trong mdi giai doan thiét k€. Hi€u vé cdc giai doan thiét k&€ ctia Pro/
ENGINEER sé gitip ngudi thiét k& hi€u dugc vai trd riéng biét cia mdi cd nhan trong
moOt nhom thiét ké

Muc tiéu doc gia cua tai liéu

Ngudi dung c¢6 thé stt dung linh hoat cdc huéng dan trong cuén sich nay dé c6
mot cdi nhin tong quan vé thiét k& véi su trg gidp ctia may tinh néi chung va cua Pro/
ENGINEER néi riéng.

Cac doi tuong doc gia clia cuan sach:

e Nhiing ngudi thi€t k€ méi va nhitng nguoi thiét k& chua c6 hoac ¢ it kinh
nghiém vé si dung phan mém CAD/ CAM.

e Nhiing nguai thiét k€ méi ti€p can véi Pro/ ENGINEER nhung da lam viéc véi
cac ung dung CAD/ CAM khéc. Tai liéu nay c6 thé cho ngudi sit dung mot
phuong phdp, mot quan di€ém thiét k& riéng cia méi ngudi trong Pro/
ENGINEER va trong bat ky tiing dung CAD/ CAM nao.

e Nhing nguoi thi€t ké da c6 mot s6 kinh nghiém lam viéc véi Pro/ ENGINEER,
nhung muon xem lai cdc van dé co ban hodc tim hiéu thém vé c4c tha thuat dé
sir dung tot nhit cac chiic nang chinh ctua Pro/ ENGINEER.

Pham vi va muc dich cua tai liéu

Tai liéu huéng dan nay khong ¢6 muc tiéu tém tat hoan chinh céc ky thuat co s
trong Pro/ ENGINEER. Muc dich cta cic huéng dan 1a dinh huéng cho nguoi sit dung
qua céc xt 1y thiét k& kiéu “end-to-end” (s&€ dugc gii thiéu trong chuong 1) theo nhiéu
cach. Mot so ky thuat tao khoi, tao bé mat, ky thuat 1ap rap cao cdp (hoac tham tri 1a co
ban) c6 thé khong dugc dé cap dén trong tai liéu nay. Hau hét tai liéu tap trung vao viéc
tao dung chi ti€t dang khoi (Solids), dac biét l1a sir dung cac rang budc tham s6 trong
ché do vé phac Sketcher.

Kinh nghiém tié€p can tai liéu

Tru6e khi bat dau tao cac chi tiét trong chuong 4, hay xem truée chuong 1, 2 va 3
dé c6 mot hinh dung cén thiét vé quan ly file, giao dién ngudi st dung, va cdc cong cu
tao Solids co ban trong Pro/ ENGINEER.
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Cac huéng dan trong chuong 4 gitip ta tao dung va lap rap 8 chi ti€t mo ta cc bo
phan ctia mot vo dién thoai. Céc chi tiét bat ddu tir don gian dén phic tap, qua day ta s&
thu duoc cac kinh nghiém str dung chuong trinh. M6i k§ thuat s€ duoc giang giai chi
ti€t, n6 c6 thé xuat hién trong bai hoc sau trong phan chi ti€t hon. Bai hoc sé di tir don
gian dén phc tap.

Sau khi hoan thanh cdc chi tiét ta ti€n hanh Iap rdp, va tao cdc file ban vé
(Drawing). Néu thoi gian thuc hanh ngén, ta cé thé sit dung bat ky file nao dé bat ddu
lam viéc.

Tuy vay, kinh nghiém hoc t6t nhat 1a hoan thanh tat ca ba giai doan: Tao chi tiét,
1ap rdp va tao ban v&. Néu thoi gian cho phép, nhat 1a véi cac chi tiét dé, don gian, ta c6
th€ hoan thanh chi ti€t ma khong can céc 10i chi dan.

Chii y: Céc bai hoc nay khé c6 thé khai thac hét moi kha ning ctia Pro/
ENGINEER. Day la mot tai liéu cho ta nhiing gidi thiéu co ban vé cac ky thuat tao lap
chi ti€t va mot cdi nhin téng quan vé cach thiét k& “end-to-end”. Tai liéu nay 1a mot co
s& dé nguoi st dung c6 thé tiép can véi cdc k§ thuat cao hon trong Pro/ ENGINEER
mot cach dé rang.

Tai liéu tham khao thém

Dé st dung t6t hon Pro/ ENGINEER, c6 thé tham khdo mot s¢ tai liéu sau:

Pro/ ENGINEER Help Center: Day la tai liéu trg gitip kém theo bo cai Pro/
ENGINEER, c¢6 thé sir dung tir Help > Help Center trén menu chinh ctia Pro/ E, bao
gdém cdc chi dé tro gidp va cdc noi két t6i cac cong cu khdc dé ta c6 duge tro gitp mot
céch nhanh chéng.

Pro/ ENGINEER Wildfire 2.0 Resource Center: Tu dong dugc md ra trong ldc
duyét Pro/ E, cung cdp tham chiéu nhanh cho giao dién nguoi st dung, cac tham khao
nhanh, cac huéng dan, cic meo nhd, cic k¥ thuat va cac tai nguyén khac.

PTC Customer Service Guide: Bao gom cic s6 dién thoai nhiéu noi dé tiép xuc
v61 hang PTC.

Chuongl

CAC KHAI NIEM TRONG PRO/ ENGINEER

DPé str dung Pro/ ENGINEER ta hinh dung trong mot nhém céc bd phan ctia mot
cum cdc chi ti€t dugc lap rdp v6i nhau theo céc quan hé thiét k€, cao hon nita cic bo
phan d6 va cdc quan hé d6 c6 thé thay déi duge. O mic do don gidn nhét, cdc bo phan
c6 thé 1a nhitng hinh dang hinh hoc riéng biét goi 1a cdc features, bao gém cdc chi tiét
dang Solids nhu: Khoi kéo (Extrusion), 16 (hole), hoac vat (chamfer)... & mic do cao
hon chiing c6 thé 1a nhitng chi tiét 1dp rap riéng biét, cing két hop v6i nhau phu thudc
1an nhau theo mot phuong phap nao do.

Tai tit ca céc cdp do, cdc bo phan duoc tao ra va lap rap v6i nhau dé huéng t6i
moOt muc dich chung goi 1a muc dich thiét k€. Chuong nay mo ta nhitng nguyén tic co

2



B mon co dién tr & CTM dac biét

ban ctia muc dich thiét k€, né xuyén sudt toan bo qua trinh thiét k€&, di tir y tuéng dén
tai liéu kiém ching cu6i cung.

1.1. LIEN KET THAM SO VA MUC PICH THIET KE

Gia dinh rang ta muon tam mot khoi kéo (extrusion) nam gifta mot bé mat chit
nhat. Ta ¢6 thé dat khoi nay bang cdch do mot nlra céc canh cta hinh chit nhat va st
dung kich thuéc do dé xéc dinh vi tri X - Y ctia khoi. Nhung muc dich thiét k€ clia ta 1a
c6 tam khoi va néu chiéu dai hoac chiéu rong ctia bé mit hinh chit nhat thay doi thi
kh6i van nam & gitta hinh chit nhat. Pro/E cho ta nhitng cong cu ¢ moi cap do dé xay
dung cédc thong tin kiéu nhu vay.

Trong trudng hop ndy, ta c6 thé sir dung rang budc (constrain) tam khoi nim giita
bon canh. Toa do X va Y clia tam khoi s& luon luon bang mot nira cia chiéu dai va
chiéu rong ctia bé mat chit nhat. Phuong phép nay, Pro/ E s€ tinh todn va cap nhat vi tri
tam khoi ma khong tinh todn kich thudc cua hinh chit nhat.

Ta ¢6 thé sir dung y tudng nay vao cdc xir Iy khdc dé c6 cac dinh nghia hinh hoc
mot cach don gian, hodc ta c6 thé sir dung chiing v6i nhing tinh todn phic tap hon nhu
thé tich khoéi, trong tAm... thanh 1ap nhitng m6i quan hé dong hoc giita nhitng thuc thé
thiét k€ c6 thé tranh s6 luong 16n thoi gian va su c6 ging khi can dén thay doi thiét ké.
Xay dung mo hinh st dung cdc tham s6 lién két s& gitip ngudi thiét k& c6 thé thir
nghiém nhanh cédc giai phap thiét ké.

1.2. LIEN KET END-TO-END

Pro/E khong chi cho phép ta thiét k& nhiing chi ti€t riéng 1é mot cach nhanh
chéng ma con ¢6 thé Iuu trit nhitng moi quan hé 1ap rdp clia chiing va dua ra nhitng ban
v€ chi tiét. Pro/E dé rang cho phép ta truy cap, hiéu chinh kich thuéc va céc lién két
dong hoc da thanh 1ap tai cac giai doan thiét ké khac nhau.

Tham tri trong giai doan tao ban vé (Drawing), kich thudc hién 1én trén so do
nhan dugc tir kich thuéc mo hinh 3D ¢6 thé lién két dong t6i file nguén 3D. Su noi két
12 hai chiéu, ta c6 thé hiéu chinh chi tiét 3D truc ti€p tir ban vé chi ti€t d€ 1am chinh x4c
céc kich thudc trong ban vé& va cdc thong tin thay d6i ndy duoc cap nhap vao trong mo
hinh 3D, giita kich thuGc & ban v& va mo hinh 3D luon luén dong bo. Tu tudng nhu vay
goi la lién két “End-to-End”.

1.3. CAC CHE PO THIET KE CO BAN CUA PRO/E

Khi ta dua ra mot y tudng thiét k€ dé hoan thanh trong Pro/E, ta chuyén nhiing
thong tin thi€t k€ qua ba budc thiét k& co so:

e Tao nhiing chi tiét 1a cdc thanh phan cua thiét k& (Parts)

e Ghép nhiing chi tiét trong mot 1dp rap & d6 ghi nhitng quan hé vi tri clia cac chi
ti€t (Assembly)

e Tao nhitng ban v€ chi tiét can ci trén nhitng thong tin trong Parts va Assembly
(Drwing)
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Pro/ E coi moi budc 1a mot ché do rieng biét, moéi ché do ¢6 nhitng dic trung
riéng, phan m& rong cua file riéng, cac ché€ do c6 quan hé mat thiét v6i nhau.

Vi du: Xay dung mot mo hinh thi€t k€, mo hinh d6 dugc nhap dé luu trit tat ca
nhitng thong tin - kich thu6c, dung sai, va nhitng phuong thitc rang buodc. Néu thay déi
thiét k&€ tai mot ché do (Part, Assembly, Drawing), Pro/E phan hdi tu dong dén tat ca
cac ché€ do khac.

1.3.1. Ché do Part: Bang nhap tham so va Sketcher (vé phac)

Hau hét cdc thiét k& bit dau & ché€ do Part. Trong nhiing file chi tiét (.prt) ta tao
céc bo phan riéng biét, cic bo phan nay s€ lap vao véi nhau trong ciing mot file 1ap rap
(.asm). Ch& do Part cho phép ta tao va hiéu chinh cac featares: Extrusions (kéo), cuts
(cat), blends, rounds (luon tron)...

Hau hét cac features bat dau tir mot tiét dién, khi tiét dién duoc dinh nghia, ta gdn
gid tri kich thuGc thit 3 cho né dé tao hinh dang 3D. Ta tao tiét dién 2D bang cong cu
goi 12 Sketcher (phdc thao). Sketcher cho phép vé tiét dién véi cic dudong thing
(lines), cac goc (angles), hoac cac cung tron (arcs), va nhip chinh xac gia tri kich thude
sau khi vé song.

Ta stt dung mot giao dién goi 12 Dashboard (bang nhap tham s6) dé vao hoic ra
ché do Sketcher, va dé hiéu chinh hinh dang chi tiét & ché do 3D. Bang nhap tham so
dua ra céc chiic nang rat rd rang dé chuyén doi cac features, phét trién chi tiét, hiéu
chinh hinh dang va kich thudGc chi tiét bang viéc nhap céac tham so6 trén bang hoic ngay
trén chinh ban than mo hinh.

Hinh 1-1. M6 hinh Sketcher va mo hinh 3D ciia ddu Angten
1.3.2. Ché do Assembly (lap rap)

Sau khi ta tao xong cdc chi tiét trong mot mo hinh, ta tao mot file 1ap rap réng
cho mo hinh, r6i 1ap réap ting chi tiét trong pham vi gii han cua né. Trong qud trinh
nay ta phoi hop hodc sap x€p cdc chi tiét t6i vi tri ching s& chi€ém & thl tuc cudi cung.
Trong lap rép, ta c6 thé dinh nghia nhitng khung nhin khai trién dé quan sat hodc hién
thi nhitng mai quan hé cua cac chi ti€t mot cach tot hon.
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Hinh 1-2. M6 hinh ldp rdp trong khung nhin khai trién
Vi nhitng cong cu phan tich mo hinh, ta c6 thé do ludng nhiing thudc tinh va thé
tich ctia khai lap rdp dé xac dinh trong luong clia né, trong tam, va quan tinh. Ciing c6
thé xdc dinh su giao nhau giita céc bo phan trong toan bo lap rép.

1.3.3. Ché do Drawing (tao ban vé)

Ché d6 Drawing ctia Pro/E cho phép ta tao ra khau cu6i cung cua thiét k€&, nhiing
ban vé chi ti€t chinh xdc, trén ban vé c6 ghi céc kich thude cta cac chi tiét 3D va cum
1ap rap.

Mot s6 doi tuong thong tin: Céc kich thude, cdc ghi chi, cdc ghi chi bé mat, cac
dung sai hinh hoc, céc tiét dién giao nhau v...v di tao trong mo hinh 3D c6 thé chuyén
qua ché€ do Drawing. Khi nhiing d6i tugng chuyén qua tir mo hinh 3D, chiing giit
nguyén moi lién két, c6 thé hiéu chinh dé tic dong trd lai mo hinh 3D tr ché do
Drawing.
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Hinh 1-3. Khung nhin bdn vé chi tiét cua chi tiét dngten

Chuong 2
GIAO DIEN PRO/ ENGINEER

Chuong ndy gidi thiéu céc cong cu giao dién ta s& sit dung dé diéu khién Pro/
ENGINEER. Hé thong menu, bang nhap tham s6, nhiing cong cu chon lua va diéu
khién ctra so.

2.1. PIEU KHIEN TRONG PRO/ E

Sau khi khoi dong Pro/E, clta s6 chinh md trén Desktop. Bang diéu khién m& bén
trai, bang nay 1a goc ciia mot s6 cong cu va noi két véi thu vién chi ti€t, mang Internet,
hoac nhiing tram lam viéc khac trong mang. Huéng dan nay sé tap trung vao viéc st
dung Model Tree va bang Layer Tree.

Model Tree 1a danh sach cla tat ca cdc fertures trong file chi tiét, bao gom ca
cac chuin (Datums) va céc hé toa do. Khi ta dang trong mot file chi tiet, Model Tree
hién thi tén file va danh sach timg ferture. D6i véi file 1ap rap (Assembly), Model Tree
hién thi file lap rdp va cac file chi tiét sir dung trong lap rap do.



B mon co dién tr & CTM dac biét

Ta ¢6 thé str dung 1énh Tools -> Customize Screen dé tuy y thém hoic bét cac
tuy chon menu, cac macros (goi 1a mapkeys) hoac cac 1énh riéng Ié. Khi ta kich hoat

mot so thay doi trén menu, ching cap nhat trén cidc menu & tat ca céc clra so.

W PARTT [Active] - Pio/EHGINEER Wildiise 2.0

Stt dung nut Show
dé bat giita Model Tree
va Layer Tree

Str dung ndt
Settings dé thém hoic
hiéu chinh Model Tree

e
= Batues plares wll it b el
" b deieed.
bt vl e iy
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Hinh 2-1. Sir dung Model Tree trén tab dinh huong
Nhitng d6i tugng trén Model Tree dugc noi két truc ti€p téi co s& dit lieu thiét ké.
Ta chon céc d6i tuong tréen Model Tree, cdc fertures dugc miéu ta bang ndi siang va

dugc lua chon trén man hinh Window. Ta ¢6 thé st dung Model Tree dé chon mot so
doi tuong trong toan bo qud trinh thuc hién. Ciing c6 thé kich phai chuot dé bt dau
lam viéc trén doi tugng chon & Model Tree.

2.2. LAM VIEC VOI NHIEU CUA SO VA FILE

Mic di ¢6 thé md nhiéu hon mot clra s6 nhung ta chi ¢6 thé lam viéc duy nhat
trén mot cira s6 tai mot thoi diém. Clra s6 dang lam viéc goi la clra s6 Active (kich
hoat). D& bat céc clra so, ta chon tir danh sdch cic clra s6 m& dudi thuc don Window.
Néu can kich hoat ctra s6, sit dung Window>Activate.

Dong file ¢6 hai phuong phéap: St dung File -> Close Window dé dong cira s6
cuia nhiing file vin dang tham chiéu trong bo nhd. D€ g& bo file tir bo nhd, st dung File
-> Erase. Viéc nay khong thé xo4 file tir 6 dia nhung n6 lam déng hoan toan.

Ta c6 thé sir dung File -> Earse -> Not Displayed dé danh s4ch file trong bo nhé
dugc déng. Tuy vay, néu mot file ban vé hodc mot file 1dp rdp dang tham chi€u, chuong
trinh s€ khong cho phép xo0d né tir bo nhé cho dén khi ta dong file tham chiéu.

2.3. QUAN LY CAC FILE

Phan nay dé cap dén viéc quan 1y file ctia Pro/ E, thu muc mic dinh, va chiic nang
backup tu dong. Hiéu chiic niang backup file va chuyén déi qua lai s& gitip ta gitt dugc
thtt tu co s& dit liéu cia thu muc hién hanh.
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2.3.1. Thu muc lam viéc (Working directory)

Pro/ E tu dong tim ki€m cac file va luu trit trong mot thu muc mac dinh goi 1a thu
muc lam viéc. Cac file duoc tao ra tu dong, va cac file nguoi thiét k€ tao ra néu khong
diéu khién thi déu duoc luu trit trong thu muc 1am viéc.

Pro/ E str dung thu muc tir khi bat ddu chuong trinh 1am thu muc lam viéc mac
dinh. Sir dung File -> Set Working Directory dé tao thu muc 1am viéc khdc.

2.3.2. Mo cac file

Khi click vao File -> Open, Pro/ E tham chiéu dén thu muc lam viéc. Néu cé
nhing file khdc m& trong cling thoi diém, nhung khong hién thi, ta c6 thé click 1én In
Session tir danh sdch Look In dé m& ching. C6 thé thém nhiing file hodc nhitng thu
muc truy cap thuong xuyén tai nit Favorites. Sit dung nit Preview trén hop thoai File
Open dé hién thi miéu ta d6 hoa chi tiét trong file chon lua trudc khi mo file.

I File Open

kn[Creie Mm@ e = 3 (@E 8000 @ B 4

[ pat3pt
[ patdpt
1 panS.pit
] panb.prt
1 panprt
] pandprt
1 0001 prt
1 pi0002.prt
i 5200001 sec

Mame | pr00 ]
Tvpe | PIo/ENGINEER Fies (v Sy

Open [ OpenBep. || Cancel | Previewsss |
Hinh 2-2. Hop thoai Open File & ché' dé xem trudc

2.3.3. Tao cac file

Stt dung File -> New dé bat ddu mot file mdi, c¢6 thé nhanh chéng chon mot kiéu

ting dung (Type), va mot kiéu con (Subtype) can thiét.
New @

Type Sub-type
O # Sketch ® 5olid

() Compozite
Part
©0 () Sheetmetal

O :! Azzembly O Buk
O ﬂ M anufacturing

O Dirawing

O F'd Format

O |E| Report

O -C Diagram

O E| Layout

O @ I arkup

Name rt0i00:
Comman Mame
Usze default template
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Hinh 2-3. Nhiing tuy chon trong hop thoai New

Khi chon OK, file méi dugc m& va nhitng mat phang chuin mac dinh dugc dua ra
trén clra s6 d6 hoa.

2.3.4. Luu trit, du phong va lap lai cac file

Str dung File -> Save dé luu trit nhitng thay doi trong file, sit dung Save a Copy
d€ luu trit file sang mot tén khdc. Mbi 14n ta sir dung 1énh Save, Pro/ E tao mot phién
ban méi cua file va st dung phan md& rong file 1a con s6 dé danh d4u phién ban, vi du
Vi _sau.prt.l, V3 sau.prt.2,...Su lap lai nay gidp ta luon c6 mot phién béan lién truée dé
quay lai trong mot so trudng hop 16i file hién hanh. Khi sir dung File -> Open dé mo
file, trinh duyét file hién thi phién ban sau cung nhat.

Dé hién thi nhiing phién ban trong hop thoai Open, click 1én biéu tuong

Commands and Settings ¥ v click vao All Versions tit menu. Ta ¢6 thé mé bat cit
phién ban nao ma ta mudn.

Dé Iuu mot file sang mot tén, mot dinh dang hay mot vi tri khac st dung File ->
Save a Copy. Khong véi 1énh Save as trong Window, 1énh Save a Copy ma file goc
va kich hoat né sau khi thuc hién luu tri.

Néu khong muon luu trit cdc file 1ap lai trong thu muc 1am viéc ta ¢6 thé st dung
File -> Backup dé chi dinh mot thu muc cho céc file 1ap lai. Lap lai dau tién trong thu
muc du phong bét dau tai 1, bat chap s6 lap trong thu muc lam viéc.

2.3.5. Xoa cac file

Str dung File -> Delete dé g& bo céc file ¢ dinh trén dia. Ta ¢6 thé xod duy nhat
nhiing phién béan cii, phién ban sau cung khong bi thay déi, hodc ta c6 thé xo4 tat ca
cac phién ban.

St dung File -> Dalete -> Old Versions dé xo4 toan bo thu muc nhung khong
x04 cac phién ban mai.

2.4. CAC PIEU KHIEN KHUNG NHIN

Quay, dich va thu phong (Spin, Pan, Zoom)
BAr®aams

Repaint: Ve lai Recenter: Dit giita tAm ctra s6 d6 hoa
Spin center: Quay quanh tam Orientation dialog box: M& hop thoai
Orient mode: Huéng nhin Orientation

Zoom in area: Phong to Saved View list: Danh sich cdc khung
Zoom Out: Thu nho nhin luu trit

Hinh 2-4. Cdc biéu tuong diéu khién cita so
Phim gitta chuot 12 phim diéu khién ctra sé trong Pro/ ENGINEER. C6 nhitng di
chuyén ctra s6 co ban sau:
Spin (quay) — Nt gitta chuot
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Pan (dich) — Nut gitta chudt + SHFT

Zoom (phong to, thu nho) — Nut gitra chuot + CTRL kéo ngang, hoac quay.

Mot phim tét diéu khién ctra s6 khdc cho ngudi mdi st dung 1a CTRL+D, chic
nang nay tra lai huéng nhin mat dinh tai giita clra s6 d6 hoa.

2.4.1. Cac ché do Spin (quay tron)

Khi quay chi tiét, ta c6 thé st dung mic dinh 12 truc chi tiét d€ quay sang hudng
nhin khac nhau, hoic c6 thé stt dung tAm quay ta c6 thé click vao noi ndo dé trén chi
tiét. Khi bat Spin Center on/ off (tam quay mac dinh) }.’ gilt phim chudt giita va
quay mo hinh quanh né tam d6. Néu tit tam quay mac dinh, ta c¢6 thé dat tam quay O
bat ky mot vi tri ndo trén clra s6 d6 hoa. Hinh dudi ta c6 thé thdy hai kiéu quay mo
hinh khi 1am viéc. Bén trdi, tam quay mac dinh bat, biéu tugng tam quay bén dudi — né

str dung truc ding ctia mo hinh. O bén phéi, biéu tuong tam quay tit, va tam quay 1 vi

tri tuy chon trén canh truéc cua mo hinh.

KN T

>

Hinh 2-5. Thay déi tam quay
2.4.2. Str dung Orient Mode

Mot s6 diéu khién dic biét duoc thém vao sin dung trong Orient mode. Dé vao
Orient mode, chon View > Orientation > Orient Mode. Trong Orient mode ta c6 thé
stt dung cac diéu khién sau:

Dynamic — Str dung céc diéu khién spin, pan va zoom nhu thudng 1€.

Delayed — Cho doi cho dén khi kéo hét vector dich chuyén bang tay va thodt dé
thuc hién thay déi ctra s6.

Velocity — Duy tri dinh chuyén véi diéu kién nit chudt duoc nhan, kéo chuot va

ding lai.

Trong Orient Mode, ta c6 thé sir dung menu tat tir nit chudt phai dé bat cac ché
do, hodc thoat hoan thanh Orient Mode. Ta ciing ¢6 thé sut dung biéu tuong Zoom
trén thanh cong cu chinh dé kéo mot hinh chit nhat quanh ving ta muén phéng to.
Nhan niit gitta dé thot ché do Zoom.

10
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2.4.3. Luu trit cac huong nhin

Hudng nhin 1a mot su két hgp ctia mot hé s6 phong dai va mot huéng trong khong
gian 3D. Moi mo hinh déu c6 cdc huéng nhin tiéu chuén Iuvu trit bén trong chuong
trinh: Front (trudc), Left (trdi), Top (trén), hoac Bottom (ddy). Vi du Default
Orientation 12 huéng nhin mic dinh cho phép xem mo hinh trong ctra s6 & dang 3D.
Néu ta st dung mot huéng nhin thudng xuyén, ta c6 thé sit dung View > View
Manager dé dat tén va luu trit n6, r6i truy cap tai moi thoi diém trong qué trinh 1am

9 . —hE 2 2. s 2 N ~
viéc. Sir dung biéu tuong View Manager '~ dé thay doi nhanh mot s6 huéng nhin da
luu tri.

2.5. BANG NHAP CAC THAM SO (DASHBOARD)

Bang nhap cho phép ta st dung mot chudi logic cuia cac cai dat va cdc tham so dé
dinh nghia hinh hoc mdi, hodc dinh nghia lai cac hinh dang dang ton tai. Cac thao tac
riéng v6i bang nhap duoc dua ra phia dudi clra s6 d6 hoa méi khi tao hodc hiéu chinh
mot feature trong chi tiét.

Khi tré nén thanh thao hon ta s€ lam hau hét cac thao tic ngay trén mo hinh,
nhung bang nhap luon ludn c6 vai trd hd trg, d€ quay trd lai va sin sang cho nhap céc
tham s6 khi ta chon mot hinh hoc dé 1am viéc trén no.

Bang nhap huéng dan ta tao cac hinh hoc mot cach truc giac, tir trai qua phai.
Nhém ntra duéi clia bang nhap can vao theo trinh tu thich hop. Nura trén ctia bang nhap
cho phép ta dinh nghia - tinh chinh cdc thuoc tinh thay doi. Hinh bén cho thdy bang
nhap feature 16 (Hole) duoc kich hoat dé dinh nghia 16 dong truc.

= Hound 3

s An- A e = Round 4
O trén: Trugt bang lén 3 fo s |
2 > 3. = ) Shell 1
dé chi dinh dat cic tham __ 2 oot 1
. N , n . ) Extrude &
chi€u va cac thudc tinh thay % Rownds
M ) Extrude B
R z >
a6 khdc. 2
) Extrude 8
< Round 7 :
” E(j Extrude 9
O dU61 CéC thﬁ tuC Cco J[ Primary
p | wo [ Sul F4EXTR [(Fip | | Coasial b

1 Secondary references
] A_23AAISIFI..

ban cho kiéu feature 106,
duong kinh, bat dau va két
thic cac tham chiéu.

[ |ifiscement| Shape Mote Properties

L ‘%‘ 150 v Y M2z v

I | R

“JE= =[] b

Hinh 2-6. Bang nhdp cdc tham sé cho chi tiét 16

2.6. CAC TUY CHON HIEN THI KHOI

Ta s€ bat hién thi dang Wireframe (khung day) cho khoi diac dé gitp cho viéc
chon lua, cai tién va tinh todn cdc thiét k& dat muc dich. Hai ch€ do hién thi chinh la
Shaded (t6 bong) va Line (dudng). C6 3 bién déi ctia hién thi Line.

Hidden line - hién cac
7 Shaded - cho thady mo [f] dudong khuit & mic do khdc
hinh nhu mot khoi dac. (mau khéc)
11
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No hidden line - khong Wireframe - hién cac
(7] hién cic dudng khuét sau bé @ duong khuat va khong khuat nhu
mat. nhau

A0S 5 45 501 75 DEILL ¢1.75) ¥ 533 {4
175 ORILL (175 ) %533 - 1) HOLE

Hinh 2-7. Cdc hién thi Wirefame va Shaded
2.7. HIEN THI CAC CHUAN (DATUMS) VA CAC TRUC

C6 thé hién thi hoac 4n c4dc mat phang chuin, cdc diém chudn, cdc truc va cic hé
truc toa do tai mot thoi diém trong qua trinh thuc hién. Ta c6 thé an timg chuin bang
viéc chon n6 trén Model Tree va sit dung lénh Hide trén menu tit tir nit chuot phai.
Cac chuén 1am 16n x6n viing lam viéc va c6 thé phai vé lai trong khi thuc hién, nhu vay
ta s& 4n cac doi tuong chuin di dé c6 thé 1am viéc t6t hon cho dén khi nao cin dén
ching cho cong viéc hoac tham chiéu.

2.8. CHON LUA CAC KIEU LOC “LOC”

Cic thiét ké ¢6 nhiéu doi tuong phic tap, khé c6 thé chon lua chinh xdc mot d6i
twong nao dé. Pro/ ENGINEER cung cap cdc kiéu loc loc doi tuong dé gidi han céc
kiéu d6i tuong ma ta ¢ thé chon lua trong viing nhiéu kiéu d6i tuong khdc nhau. Bo
loc 1am viéc cuing vdi chiic nang ndi sdang chon trude. Cac doi tuong duéi con trod noi
sang gidp cho viéc lua chon chinh xédc. D€ don gian hod viéc chon lua, bo loc tu dong
bo tri d6i twong thich hop khi hé thong nhic chon lua d6i tuong trong qua trinh thuc
hién.

Feztures

. . 2 Gizometry
Khi dugc nhac dé chon lua

Dtz
ot kié g 2 ha L.k A
mot kieu thuc thé cu thé, bo loc —ﬂ P
gitip chon lua duy nhat mot kiéu Smart | Ak i

R Fianz
thuc thé hop ly. _lﬂd lace |
A hd

Hinh 2-8. Cdc kiéu loc
Khi ché do loc & thiét 1ap mic dinh Smart, tat ca cac doi twong co thé chon lua
trong mot hé théng thi tu. Vi du, ta ¢6 thé chon mot feature va click lai 1én cdc canh

12
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cua n6 hodc cdc bé mit nhu thay trong minh hoa bén. Néi sdng lua chon truée 1a mot
tuy chon, c6 thé sit dung Edit > Select > Preferences dé tit tuy chon nay.

e —,
e N

i )
. ;

Hinh 2-9. Néi sdng lua chon trudc

2.9. CAC DANH SACH CHON LUA

Phuong phéap dé giit mot phan tir cho viéc chon Iua 12 lua chon né tir danh sach.
Danh sdch ny sinh ra tir tat ca c4c phéan tir duéi con tro da dugc an dinh. D€ thay danh
sach, dat con tro trén ving chta phan tir ta mudn chon, va chon Pick From List tir
menu tat ctia nit chuot phai. M hop thoai Pick from List, d€ chon mot phan tir, lam
n6i sang no trong danh sach va chon OK.

2.10. THU TU VA CHAN CAC FEATURES

Hai chic niang hitu ich nhat cia Model Tree 1a kha nang diéu khién thit tu cha
cédc feature va chan hoac phuc hoéi chiing trong mo hinh. Thit tu cac feature 1a mot trinh
tu cdc feature dua ra trén Model Tree. Khi ta thém mot feature n6 bé xung vao nhu
mot nit tréen Model Tree. O muc do don gian, thi tu 12 mot cong cu t6 chic. Ta c6 thé
kéo mot feature 1én dé dit né v6i mot feature goc hodc cac feature quan hé khéc, tham
tri ta ¢6 thé thém no sau khi feature goc da tao r6i. Chi y ring khong thé sdp x€p mot

feature con truGc mot feature cha me. Tai mic do khdc, sap xé€p lai cdc feature hién
hanh c6 thé thay d6i hinh thic ctia mo hinh.

W PRTO00 (Active] - Pro/INGINELR Wildiire 2.0

Kéo miii tén trén %
Model Tree lén trén dé chan —\
tam thoi cac features

Hinh 2-10. Chdn cac feature tam thoi

13
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Chan mot feature 1a g& bo tam thoi né trong mo hinh, di€u nay rat ¢6 y nghia
trong viéc hiéu chinh lai céc features trong mo hinh. Sau khi hiéu chinh song ta lai kéo
miii tén trd lai vi tri cudi trén Model Tree, hé thong s& cap nhat thay d6i cho mo hinh.

Ta c6 thé sir dung 1énh Hide (4n) trén cac feature da chon tir Model Tree, bing
kich chuot phai chon Hide tir menu tat.

Chuy

Neéu cac features khi bi chan khong c6 trén Model Tree, sit dung tab Settings va
click Tree Filters. St dung hop thoai Model Tree Items, trong truong Display chon
Features dé hién cdc feature. Khi chiing hién ra, ta c¢6 thé chon chiing va click lén
Resume tir menu tit dé ching quay lai mo hinh.

B Model Tree Items @

Displ. Feature Types

: General | Cabling | Piping | MFG
Apnotations

£7 Daturn Plane f\‘ Sketch
Suppressed Objects ' Datum Auis f’u Used Sketch
Incomplete Objects 7~ Curve
Excluded Objects xx’: D aburn Pairt
et Ot 24 Coordinate System

=4 Round

P Cosmetic

Hinh 2-11. Hop thoai Model Tree Items

Chuong 3
CAC CO SO THIET KE CHI TIET

Trong chuong trude ta da thdy giao dién nguoi sit dung va cac phuong phap chon
lva ma Pro/ E cung cap. Chuong nay gidi thiéu cac cong cu co ban va cac nguyén 1y
cta viéc tao dung cdc mo hinh khéi dac (Solids) trong Pro/ E. Sau khi nghién ctu vé
cdc mat phang chuin 3D (3D Datum) va cdc truc sit dung dé xac dinh vi tri cdc
features, ta s& hoc cdch dé bét dau cdc Solids tir cic hinh dang hoic cac tiét dién 2D
trong Sketcher. Ta ciing hoc cdch dé thém kich thudc theo huéng Z dé tao cac doi tuong
3D.

3.1. CAC CHUAN (DATUMS), CAC TRUC VA CAC HE TOA PO

Khi ta bat dau tao mot file chi tiét mdi ta thdy 3 mat phang chudn vad mot hé toa
do dugc tu dong thém vao trén cira s6 d6 hoa. C4c mat phang chuin tu dong thém c6
tén la Front, Top, va Right. Hé toa do cho biét cac truc X-, Y-, va Z-. Vi tri truc -Z la
vuong géc v6i mat chuin Front. Néu huéng mat chuin Front dong phang v6i man
hinh thi truc -Z vudng géc v6i man hinh.

14
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C4ic chuan 1a cic diém
tham chiéu, Pro/ E st dung dé
tinh toan cac khoang cach. Cac

chuin c6 thé 1a céc diém thuc, ] ] h
cdc mat, hodc ciac duong cong,
nhung chiing khong c6 gia tri do
day. Ta s€ tao va dit ching mot LSS
[ 7

cach thuong xuyén dé sir dung
trong ca ch€ do Part (tao chi tiét)

va Assembly (1ap rap).

Giong cac features dang
Solids, cdc chuidn ciing dugc

IGHT

thém vao trén Model Tree khi tao
ching. Chiing c¢6 chudi tén mac Hinh 3-1. Cdc mdt chudn mdc dinh va hé tog
dinh vi du DTM1, DTM2 (cho do chi tiét

céac mat chudn) hoic PNT1, PNT2, (cho cdc diém chuédn). Nguoi thiét k& ¢ thé
dat tén lai dé mo ta o hon y dinh ctia ho sau khi tao ching. C4c diém chuén va cdc hé
toa do chudn giong nhau trong viéc chiing c6 thé 1a cdc diém co dinh hodc dich chuyén
tir mot bé mat hodc mot dinh. Ta c6 thé sit dung cdc diém chuén riéng r& hoic két hop
ching trong mot mang nhu mot feature. Cdc mang c6 thé duge luu trit trong cac file
ASCII va str dung lai trong cac thiét k& khac.

Cac hé toa do 1a cac diém duogc dinh nghia theo hudng X-, Y-, Z-. Méi chi tiét khi
tao dugc dit trong mot hé toa do, c6 thé sir dung céc hé toa do trong pham vi clia céc
chi tiét hodc 1ap rdp dé dinh nghia huéng ctia cdc bo phan.

C6 thé thém cdc chuén tai cdc thoi diém khdc nhau tir menu chinh, st dung
Insert > Datum: X4c dinh kiéu chuén, tham chiéu, va khoang offset néu can.

Dé dinh nghia lai céc chudn, ta c6 thé chon chiing tir Model Tree va sit dung Iénh
Edit Definition trén menu tat cia nit chuot phai. Ciing ¢6 thé thém cdc chuin khong
nam trén mo hinh chi tiét hién hanh, trén cic chuin d6 ta c6 thé tao céc features riéng
biét v6i céac feature hién hanh.

3.2. PINH NGHIA VE SKETCHER

Sketcher 12 mot ché do con cua ché do Part, c6 thé xem né nhu ban vé 2D &
trong mai truong 3D. Ta sé& st dung né dé tao hiau hét cc hinh hoc sir dung trong mot
chi tiét. Sau khi xay dung xong mot phac thao, hoac mot tiét dién cac thanh phan lién
két nhu cac rang budc hinh hoc hoac cac quan hé giita kich thuéc phai dugc thém vao
va hiéu chinh. Ta c¢6 thé du kién tru6c ving c6 kha nang thay ddi cho thiét k&, cac
thanh phan lién két, dé c6 thé xay dung céc tdc dong truc tiép dén cdc thay doi. Néu
khong x4y dung trong mot moi trudng thong minh dé hiéu chinh truc ti€p cdc thay doi,
céc hiéu chinh trong tuong lai, ta s€ ton thdi gian stra chita cdc van dé khi ching xay ra.

15
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3.3. CO BAN VE SKETCHER

Trong Pro/ ENGINEER, céc d6i tuong 3D bat ddu tir cidc hinh ddng 2D, sau khi
cdc hinh dang 2D da duoc dinh nghia véi cic kich thude X va Y, nhap mot kich thuéc
Z hoic chiéu sau (depth) dé chuyén né thanh 3D. Muc dich ctia Sketcher 1a cho mot
“phac thao” khong chinh xac hoac mot hinh dang 2D phéng dai cta chi ti€t muon tao.

Sau khi phéc thao cdc dudng, ta nhap chinh xac cac chiéu dai, cdc géc, va cac ban kinh
can thiét.

Sketcher thém vao cac kich thudc hoan chinh v6i mili tén va cac duong giong.
C6 céc kich thude goi 1a kich thude ude luong (weak dimension), ching la “cac uéc
luong” ma Sketcher tao ra. Nhu da néi ¢ trén, quan diém 12 ta nhap cdc gia tri kich
thude chinh x4c can thiét khi hoan thanh tiét dién. Sketcher phuc hoi tiét dién cho céac
gia tri thuc.

Hinh 3-2. Tiét dién 2D trong ché do Sketcher va két qud ¢ dang Solid
3.4. CAC CONG CU SKETCHER

C4c cong cu hinh hoc Sketcher co ban I tao duong thiang (line), dudng tron
(circle), va cung tron (arc) nhu & hau hét cac chuong trinh vé. Chiing dugc sdp dat trén
mot thanh cong cu phia bén phai sé dé hoa. Menu truot tir canh ctia mot biéu tuong cé
nhiéu tuy chon cta chifc ning tuong tu cho viéc sit dung. Néu ta dich chuyén tro trén
biéu tuong, mot dong text hién ra chu giai cho chic nang cuia no.

3.4.1. Mat phang vé phac va cac tham chiéu Sketcher

Viéc dau tién ta phai chon mot mat phiang, day 12 mat ma ta sé vé lén trén né. Mat
phang nay goi 12 mat phang phéc thdo. Mat phang phic thdo cé thé 12 mot bé mat clia
chi tiét hién thdi, hodc né cé thé 12 mot mat phang chuin. Khi chon mot mat phang
hodc mot bé mat 1am mat phac thao thi mat dé duoc s& quay tring v6i mat phang man
hinh trong Sketcher. Ta c6 thé sit dung lénh quay dé quay mat phang phdc thdo trong
khong gian 3D dé kiém tra, nhung tiét dién thudng la phing nhu ban vé 2D.

Khi mat phang phic thdo da thiét lap, Sketcher cin cdc mat phang va cdc canh
dang ton tai tir d6 dinh khoang céach cho tiét dién méi. Mac dinh, Sketcher tu dong

16



B mon co dién tr & CTM dac biét

chon hai mat phang hoac hai canh dé tham chiéu khi phéc thdo, mot thang ditng va mot
nam ngang, d€ bat dau phdc thdo. Khi ta thém vao phac thao, ta c¢6 thé can thém nhiéu
tham chiéu.

Trong Sketcher, s dung Sketcher > References md hop thoai References dé
thém cdc canh di c¢6 lam tham chi€u. Céac canh da thém dénh ddu bang mot dudng
chdm c6 mau riéng biét.

3.4.2. Thém hoac hiéu chinh cac kich thuée

Khi hinh dang phac thao da két thiic, nd s€ c6 kich thuéc mac dinh la cac kich
thudc khong chinh xdc, cac kich thuéc dugc Sketcher tu dong thém vao khi v€, chiing
hién thi thanh c4c dudng mau xdm. C4c kich thudc phac thao s& khong duoc chinh x4c
hoic sap dat khong dung gid tri can thiét. Dé nhap céc gia tri ding cho timg kich thudc
trong Sketcher, chon gia tri kich thuéc khong chinh x4c va nhap gia tri ding vao trong
hop chit. Kich thudc chuyén doi sang kich thuée ding.

Néu Sketcher khong tu dong dua ra mot kich thuéc hoac mot géc mong mudn,
c6 thé st dung biéu tuong Add Dimension I~ trén thanh cong cu Sketcher dé thém,
va nhap mot gia tri ding cho né.

CTEFEET T P -—-— iG ''''' b | Al 3 - el
e
3.1
W
P a 1 o [ I
] i |

[¥] Begenerate - - - » «onrniifl
[]Lock Scale

|
|
|
|
|
|
|
|
Nt/ (]
Hinh 3-3. Cdc kich thudc cudi cing trong Sketcher
Hau hét nguoi st dung phac thao hinh dang cuta tiét dién, sau d6 st dung hop

Senzitivity

thoai Modify Dimensions dé hiéu chinh tit ca cac kich thuéc cing mot thoi diém. Néu
chon Edit > Select All trén Sketcher, rdi click 1én biéu tugng hiéu chinh kich thuGc
=, ta c6 thé sit dung hop thoai Modify Dimensions dé duyét qua tat ca cdc kich
thudc mot cach lién tuc.

3.4.3. Cac rang buoc (Constraints) hinh hoc trong Sketcher
Khi thém mot canh, ta ¢6 thé sir dung céc rang budc hinh hoc dé dinh vi né trong
ti€t dién. C4c rang budc 1am viéc clng vdi cac kich thuéec dé tao nén tiét dién. Cac

trang thai rang budc cia mot dudng c6 méi quan hé hinh hoc rd rang vé6i cac duong
17
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khdc. Vi du, néu ta muén mot duong thang méi trong tiét dién song song va bang chiéu
dai v6i mot dudng dang ton tai, ta cé thé thém hai rang budc vao dudng thing trong tiét
dién, dong tac nay tot hon l1a nhap cac kich thudc méi.

Céc rang budc dugc miéu ta trén man hinh bang cac ky hiéu nhé trén dudng c6
rang budc. Trong hinh bén, ban kinh clia dudng tron bén phai dugc rang budc bang véi

ban kinh ctia dudng tron bén trai, hai diém tam duoc rang budc & khoang cich bang
nhau tinh tir dudng tam (centerline). Duong tron bén phai tu dong doi xing v6i duong
tron trai.
Céac ky hiéu rang budc “R”
chi dinh hai dudng tron c6
St  dung bang ban kinh bing nhau

Constraints dé dp dung

1
200.00|

cac rang budc hinh hoc |

trong cong cu Sketcher. i
!
I
I

Cac ky hiéu rang budc “><” chi
dinh cdc diém tam c6 khoéang
céch bang nhau tir dudng tam

Hinh 3-4. Cdc ky hiéu rang buoc trong Sketcher
3.5. TU PHAC THAO DEN 3D

Khi mot tiét dién Sketcher duoc gan chiéu sau, hoic kich thude -Z, né trd thanh
mot thuc thé hinh hoc 3D goi 1a khéi extrusion (kéo). Khéi extrusion c6 thé dugc thém
(Add) hoic bo bét (Remove) vat lieu. Trong cdc cong viéc khac nhau né c6 thé 1a mot
khoi dic hodc ¢6 thé 1a mot khéi cit. Vi du mot khéi dic, tudng tugng mot dudng tron
2D kéo ra ngoai tao nén mdt hinh tru.

Mot khoi kéo duoc tao dé€ g& bo mot luong vat liéu tir mot s6 khoi dac ma né di
qua. Vi du, hai 16 xuyén qua mot d€ dugc tao boi hai tiét dién dudng tron nam trén mat
dé€ kéo xuyén qua dé€, dung lénh Extrude Cut dé g& bo vat liu trén d€ tao nén hai 16.

Extrusions c6 thé dinh nghia mot vai phuong phdp. Vi du, ca xay dung khoi va
cit khai (cut) déu c6 thé 1a extruded, & day chiéu sau 1a huéng thém vao cho tiét dién,
hoéc vé6i phép quay (revolved) thi chiéu sau ctia khoi cat va khoi xay dung 1a gia tri goc
quay quanh truc (xem hinh 3-6).

Khi hoan tat tiét dién va thodt ché€ do Sketcher, ta duoc nhac dinh nghia chiéu
sau. Chiéu sau c6 thé dinh nghia bing mot s6 hodc bing gi6i han ciia mot feature khéc.
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Trong céc cong viéc khdc nhau, chiéu sau ctia mot thuc thé ¢6 thé chinh xdc 1a 30 don
vi, hodc n6 c6 thé dinh nghia nhu “until the next feature begins - dén mot feature k&
tiép”.

Thidt dign
Hinh 3-6. Bén trdi - Khoi kéo, Bén phdi - Khoi quay

3.5.1. Pinh nghia lai cac features

Ta s& thudong xuyén dinh nghia lai cdc feature d€ phat trién mo hinh thiét k€. V6i
cac feature khong tao trong Sketcher giong nhu Chamfer (vit canh), hay Filles (lugn
tron canh), phai chon feature trén cira s6 d6 hoa hoic trén Model Tree. Sir dung menu
tat tir ndt chuot phai va chon Edit dé hiéu chinh mot s thudc tinh namg cao.

Cac features dugc tao nhu céc tiét dién trong Sketcher khong nhat thiét can dinh
nghia lai trong Sketcher. Ta c6 thé chon mot feature va sitr dung cdc lénh trong ché do
3D dé thay déi gid tri mot s6 kich da thudc dinh nghia trong Sketcher. Pro/
ENGINEER goi céch nay la “Direct modeling”.

3.5.2. Tao mét BLOCK: Chuoi thiét l1ap Sketcher

Trong phan nay ta s€ tong budc tao mot khoi trong Sketcher. Mé mot file Pro/
ENGINEER réng méi va hién thi cac chuan:

1. Chon Insert > Extrude, hodc click cong cu Extrude trén thanh cong cu
Features. M4 bang nhap tham s6 Extrude.

2. Trong bang nhap, chon Placement va click 1én Define. M6 hop thoai Sketche.
Hop Plane néi sing mau vang (ndi sang c6 nghia la dugc kich hoat, dang chd
chon mot mit phang phéc thio).

3. Chon mait phang chuin Front trén man hinh dé hoa, tén mat chudn hién trong
viing Plane va viing k€ tiép Reference dugc néi sang. Mii tén chi huéng dua
ra tir mot diém trén mat phang phdc thao theo huéng dun clia khéi. Ta c6 thé
st dung nit Flip trén hop thoai Sketcher dé dao nguoc huéng cua khoi.
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4. Chon Sketcher dé chdp nhan huéng mic dinh, mat chuan Front quay trung
v6i man hinh, cac cong cu vé Sketcher dugc dua ra trén thanh cong cu & phia
phai man hinh d6 hoa.

Khi m& hop thoai References, st dung hop thoai nay dé chon mot s6 doi
tuong hinh hoc dang ton tai (dudng hoic mat) mudn dung lam tham chi€u khi
xay dung tiét dién. Can it nhat 1a hai tham chi€u: mot theo huéng X va mot
theo hudng Y, day 1a hai tham chi€u mac dinh dugc chon san.

5. Trong vi du nay, chon niit Close dé chap nhap cdc tham chi€u mic dinh.

3.5.3. Tao mét tiét dién trong Sketcher

Bay gio ta phac thao mot hinh chit nhat. Cha y Pro/ ENGINEER s€ tu dong thém
cac kich thuéc va cac rang buodc.

1. Chon cong cu hinh chit nhat trén thanh cong cu Sketcher, va kéo mot hinh chit
nhat tir géc toa do 1én cung phan tu thit nhat. Trong khi kéo hinh chit nhat ta sé
thdy cdc rang buoc H va V (nim ngang va thang ding) mac dinh duoc kich
hoat cho hinh chit nhat.

Khi kéo hinh chit nhat, thiy cac ky hiéu L nho dua ra gan cac canh. D6 1a cac
ky hiéu rang buoc do dai, chi ra cac do dai clia cdc canh tao ra la bang nhau.
Khi ching hién 1én, nhap chuot dé hoan thanh hinh chit nhat.

Chu y: Chit s6 bén canh ky hiéu L cho thdy céc canh tham chiéu 1a bang

nhau. Néu hai hodc nhiéu chiéu dai bang nhau trong pham vi tiét dién, ching
c6 thé ddnh dau 1a L2.

R Cac ky hiéu rang budc danh dau
/ cdc dudng nim ngang va thang ding.

Céc ky hiéu rang buoc “L” chi
— ; ;
e ra chiéu dai cdc canh la bang nhau.

™ Mot kich thuéc “uéc luong”
duoc thém vao.

RIGHT.

Hinh 3-7. Vi tri va cdc kich thudc cua tiét dién chit nhdt

2. Bay gid hinh vuéng c¢6 mot canh hién thi kich thudc véi cac dudng dong, nhu
thay trong hinh 3-7. Kich dip lén kich thuéc dé hiéu chinh né, va nhap gi4 tri
10. Ta thay thi€t hién duoc ty 1€ lai trén khung nhin. Ta c6 tat ca cac rang budc
va céc kich thudc can thié€t cho mot hinh vuong cé kich thude 10 don vi. Hoan
thanh tiét dién.
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3. Nhéan phim gitta ctia chudt dé thodt khoi lénh v& hinh chit nhat.

4. Chon biéu tuong Check (¥) trén thanh cong cu Sketcher dé két thiic ti€t dién
va quay lai ch€ do 3D, dé c6 thé dat gid tri chiéu sau cho tiét dién. Ta c6 thé
thay hinh diang clia miii tén chi huéng huéng ra ngoai man hinh. St dung nut
gitta dé quay khung nhin va kiém tra lai huéng.

!
FRONT

[xD

St dung kéo truc ti€p hoac
nhap mot gid tri trong hop chit
Depth ctia bang nhap

TR

-9

Hinh 3-8. Thém chiéu sdu cho tiét dién extrude

. Trong bang nhap tham so, nhap 5 trong hop Depth va nhan Enter. (Ta cling c6

thé kéo truc ti€p huéng chiéu sau trén mo hinh dé ¢6 gid tri mong mudn). Hinh
khoi duoc tao véi kich thudc méi.

. Chon biéu tuong check (¥') trén bang nhap dé hoan thanh feature va quay lai

viing 1am viéc. Khoi ran da hoan thanh.

Chu y

Cac lénh Undo va Redo san dung cho mot s6 (nhung khong phai tat ca) hoat
dong trong Pro/ ENGINEER. Khi ta lam viéc v6i mot cong cu feature, cic
hoat dong c6 thé khong phuc héi hodc phuc héi sir dung Edit > Undo (Redo),
hodac CTRL + Z (CTRL+Y). Sau khi mdt feature da tao dung va luu tri¥, cong
cu da déng, c6 thé phuc hoi timg phan tr.

Tuy chon cau hinh general undo stack limit diéu khién thdi gian c6 thé phuc
hoi hoac khong phuc hoi. Mac dinh 16n nhét dat 1a 1a 50.

Tém tat

bén day ta da xem mot s6 cong cu chuyén dung va cac thuc hién chinh cta Pro/
ENGINEER. D¢ c6 thém nhiéu thong tin, truy cap vao Pro/ ENGINEER Wildfire 2.0
Resource Center, san dung trong Pro/ E Help Center.
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Chuong 4
XAY DUNG MO HINH VO PIEN THOAI DI PONG

Trong cdc chuong trudc ta da 1am quen véi cac diéu khién giao dién va mot so
khai niém co ban can thiét dé bat dau voi Pro/ ENGINEER. Trong chuong nay ta s& bét
dadu xay dung 8 chi tiét tao nén mo hinh vo dién thoai di dong. Trudc khi bat ddu cac
bai thuc hanh, ta hdy 1am quen véi cdc cong cu chon lua, cdc diéu khién phéng to thu
nho, dich chuyén khung nhin va cdc co sd str dung trong Sketcher di gi6i thiéu & céc
chuong trudc.

Trong chuong nay, khi bat dau thuc hanh moi chi tiét déu ¢6 mot bang danh sach
chi dan cac k¥ thuat sir dung khi xay dung chi tiét. Cac ky thuat méi dugc gidi thiéu ky
cac th tuc va cach st dung. Néu k¥ thuét da s dung truGe do, thi dua thém mot so chi
dan can thiét. Néu can xem lai cach st dung mot k§ thuat nao d6, c6 thé sir dung bang
nay dé tim noi di gidi thiéu trude dé.

Khi tao dung xong tat ca cdc chi tiét, ta s& lap rdp chiing va dua ra cdc ban vé chi tiét.

4.1. CHI TIET 1: MAN HINH PIEN THOAI

s
/ ﬁ Chi tiét Man hinh

Luon tron céc goc
cua chi tiét

Hinh 4-1. M6 hinh chi tiét
Trong muc nay, ta s€ xay dung mot khoi extrusion (kéo) miéu ta man hinh cta vo

dién thoai di dong. Tam ctia khoi nim trén cdc truc thang diing va nim ngang Ia giao
ctia hai mat phang chuin. Trong phan nay ta ciing thay cich ldy doi xiing nhanh cic
duong thang trong Sketcher. Xem phuong phdp dé thém cac feature luon tron (Round)
cho céc canh. Cu6i ciing 1a phuong phdp luu trit mot ti€t dién Sketcher dé sir dung lai
khi tao dung nhiing chi tiét khac.

Ky thuat hoac Feature Noi da gidi thiéu
Thém vao mét khoi bang 1énh Extrude Moéi
Nhap bang tham so & phac thao MGéi
Poi xiing Feature Méi
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Tao lap mot tiét dién Sketcher Méi
Luon tron cac Features Méi

Phac thao chi tiét man hinh
Dé bit dau, str dung File -> New dé tao mot file méi v6i tén Manhinh.prt

1. Chon Insert -> Extrude, hodc click vao cong cu Extrude trén thanh cong cu
Feature. Bang nhap Extrude md& ra, chon Placement, click vao Define, m&
hop thoai Sketch.

2. Chon mat phang chuin Front, trén clta s6 d6 hoa hoac trén Model Tree dé
lam mat phang v& phdc. Mot mili tén chi huéng nhin cho phép dinh huéng,
diéu khién khung nhin tiéu chuan.

3. Chon Sketch trén hop thoai Sketch dé bat dau phac thdo. Mau nén dé hoa
duoc thay déi, duong thing tham chiéu chia do6i mat phang vé phdc theo
huéng x va huéng y. Thanh cong cu vé& phdc dua ra bén phai cra s6 do hoa. St
dung nhitng cong cu Sketcher dé phédc thao chi ti€t man hinh va nhitng chi tiét
khéc.

Hop thoai References ciing mé ra. Hai mat chuén, Top va Right tao thanh hai
tham chiéu thing diing va nim ngang 2D, hai mat nay tu dong dugc chon. Pay
12 hai tham chiéu t6i thiéu cho phan vé phdc, c¢6 thé tuy ¥ thém vao mot s6
tham chiéu bing click chuot 1én d6i twong dé tao thém tham chiéu.

Chu y: Tai mot s6 thoi diém, ta c¢6 thé st dung nhitng biéu tuong hién thi
chuén trén thanh cong cu chinh d€ bat tit hién thi chuin hodc xo4 trong viing
lam viéc. Ta chi nén hién thi duy nhat nhitng duong thang tham chiéu doc va
ngang.

4. Chon biéu tuong Sketch Orientation & trén thanh cong cu chinh dé dinh
huéng mat phang v& phic trén man hinh. (Ta c6 thé tao mot cch tu dong st
dung tuy chon cdu hinh sketcher starts_in_2d. Dat mac dinh off.) Clra s6 phdc
thao bay gi¢ giong nhu hinh 4-2.

FROMT:

JWSHT

Hinh 4-2. Mdt phdng vé phdc huéng triing véi man hinh
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Thém cac duong Centerlines (duong tam)

Tru6e khi v&, ta s& théem duong centerline thiang diing v nim ngang trén cic mat
phing chuin Top va Right. Thém dudng Centerline dé tao nhitng d6i twong ddi xtng
qua truc va c6 kich thudc giong doi tuong da cé. Daéi xing 1a mot chiic nang tao nhanh
hinh hoc qua dudng centerline thing ding hoic nim ngang.

1. Trén thanh cong cu Sketcher, click vio cong cu centerline |  truot ra tir

thuc don Line .

2. Bit con tré 1én mot dudng truc va nhap nit chuot trdi. Duong centerline dugc
dua ra, di chuyén con tro dé quay centerline tring v6i dudng truc, va click dé
dat né. Pat dudng centerline trén ca hai mat phang chuén tham chi€u thang
ddng va ndm ngang. Nhan phim gitta chuot dé thodt cong cu Centerline.

: Ky hiéu duong tam (Centerline)

Hinh 4-3. Mt phdng vé phdc véi cdc duong centerline duoc thém vao

3. Chon cong cu Arc N gé phéc thao dudng cong bén dudi. Bt ddu trén cung
phan tu bén dudi phia trdi, dudi duong tam nam ngang. (ta khong can chinh
xac kich thuéec. C6 thé nhap kich thudc chinh x4c khi phéac thao két thic.)

Ghi nh6, c6 thé sit dung Edit > Undo (CTRL+Z) trong nhiéu trudong hop dé
phuc hoi lai mot s6 16i.

4. Dich chuyén diém sang bén phai, ta s& thiy ky hiéu rang budc & diém diu tién
va vi tri con trd, chi ra diém bat ddu va két thic clia cung tron nim ngang
nhau. Khi dudng tam chia doi khoang cdch giita diém bat ddu va vi tri con tro,
nhan chuot tao diém két thic cua cung tron. Cung tron duoc dua ra, gin vao vi
tri con trd. Ta ¢ thé nhin thay tam clia cung tron, nim trén truc thang ding.
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~__

Diém tam trén truc thang

2~

ding.

C4c diém cu6i cung tron

155, 64

Hinh 4-4. Nita dudi cua tiét dién voi nhiing kich thudc khong chinh xdc

lgs. 2

5. Chon cong cu tao dudng thang ﬂ trén thanh cong cu. Phac thao hai duong
thang ding, mdi dudong Gng véi mot diém cudi clia cung tron, diém bat ddu
cua dudong nam trén dudng centerline nim ngang. Nhan niit gitta cia chuot dé
két thic va bat diu phan ti€p theo. Thong bao “V” la ky hiéu rang buoc
(constrains), né chi ra dudng thang & vi trf thang ditng. Pay 12 mot nira clia chi
ti€t man hinh.

Doi xitng tiét dién hinh hoc

Bay gio ta s€ st dung chitc nang Mirror (d6i xiing) d€ tao phan thiét dién phia

trén cua chi ti€t man hinh.

1. Chon biéu tuong lwa chon M

2. Kéo hinh chit nhat chon toan bo tiét dién dudi, tat cd cdc phan tir dudng thang
va cung tron dugc chon s& néi sang.

3. Chon cong cu doi xung o tu thanh cong cu Sketcher hoac chon Edit ->
Mirror.

4. Click vao dudng tam nam ngang dé dat anh doi xing cua tiét dién. Bay gio ta
da hoan thanh phdc thao tié€t dién man hinh, tAm ctia né nam trén giao cta truc
ngang va thang ding. Nhiing duong thang d6i xiing c6 su lién két v6i nhau —
néu ta thay déi mot kich thuée, né s& tu dong thay doi kich thudc phan kia cho
phu hop.

Hiéu chinh cac Kkich thuéc

Bay gio ta s€ nhap kich thude chinh xac cho man hinh.
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1. Chon biéu tugng L va kéo hinh chit nhat chon toan bo cac doi tuong, bao

gdm tit ca cac kich thudc. (Ciing c6 thé st dung Edit -> Select -> Select
All).

2. Chon cong cu hiéu chinh kich thudc E M& hop thoai Modify Dimensions,
hién thi toan bo ba gia tri kich thudc cta chi tiét.

3. D4u tién, xod chon hop kiém Regenerate. Néu ta bo chon hop kiém, méi kich
thudc s& phuc héi khi ta hiéu chinh né. Pay la phuong phdp thay déi nhanh
cho tat ca cac kich thudce trén chi tiét.

4. Chon mot gia tri kich thuéc trén hop thoai, kich thudc tuong tng trén hinh vé
s& noi sang. Nhap gi4 tri kich thudc thuc cho chi tiét: 42.926 mm cho cung
tron, 20.574 mm cho chiéu cao, va 30.48 mm cho chiéu rong.

Bay gid, chon hop kiém Regenerate va chon niit X Tiét dién duoc phuc hoi
véi ty 1€ mdi.

i
|
/_r\ B Modify Dimensions @

B
N (aw
w23

e e
Eegene[ate ..... Y] Illllll
[ Lock Scale J
Sensitivity
[x]

Hinh 4-5. Nhiing kich thudc chinh xdc cho chi tiét Man hinh
Luu trir tiét dién
Bay gio ta s€ luu trit ti€t dién Man hinh vao mot file. S& di phai luu la vi ta con
dung dé€ tao phén cit trong chi tiét Vo trudc ( sé tao & phan sau), phan cét ndy sé€ dung
dé ghép chi tiét Man hinh vao. Ta s& nhap tiét dién nay dé thiét lap nhiing dudng bién
dang bén ngoai vung cit, thay vi phai vé mot tiét dién khdc.

1. Chon File -> Save a Copy
2. Nhap tén Thietdien Mh vao hop New name trén hop thoai Save.
3. Chon OK. (Phan m& rong .sec duoc tu dong dua vao).

Thoat ché do Sketcher va tro lai ché do 3D
Ta da két thic dinh nghia ti€t dién, bay gid trd lai bang nhap tham s6 dé dinh
nghia do day va hoan thanh khoi.

26



B mon co dién tr & CTM dac biét

1. Chon vao biéu tugng i trén thanh cong cu Sketcher dé chip nhan phéc

thao. Trd lai bang nhap tham s6. Kich thuéc chiéu day cua chi ti€t dugc hién
thi trén truc chi tiét. Giit phim gifta chuot dé quay mo hinh, ta c6 thé thdy ro
hon.

2. Nhap gid tri chiéu sau 1a 1.27 mm. Kéo chuot va chon truc tiép kich thuéc trén
mo hinh chi tiét, hoac nhap gia tri trén bang nhap tham so.

ROMT

Nhap gia tri chiéu day tai
/ day hodc trong hop text
ctia bang nhap tham s6
“OF @

BloHT

Hinh 4-6. Tiét dién hoan thién, vdi chiéu sdu nhdp truc tiép

Chon biéu tugng E trong bang nhap dé dong y feature. Khi feature duoc chap

nhan, ta ¢4 thé thdy n6 dugc thém vao trén Model Tree.
FROMT.

RIGHT

Hinh 4-7. Chi tiét Man hinh khi két thiic

Luon tron cac goc cua man hinh

Bay gio ta s€ thém cac luon tron vao bon géc cua chi tiét. Néu chon va lugn tron
ting canh thi moi luon tron sé thém vao Model Tree mot feature riéng biét. Néu git
phim CTRL, chon toan bo bon canh, va sau d6 méi lugn tron, thi cac Iuon tron s€ gop
vao mot feature trén Model Tree, va tit ca cdc gia tri goc lugng déu giong nhau. Day
la phuong phép thich hgp néu muén lugn tron tit ca cac géc véi ban kinh giong nhau.
C6 thé cap nhat tat ca cac goéc khi hiéu chinh mot déi twong, thuan loi hon 1a chon va
hiéu chinh timg géc mot.
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1. Giit phim gifta chudt quay va phong to chi tiét dé chon tat ca bon canh. Chon
canh thit nhat, gitt phim CTRL dé chon thém céc canh ti€p theo. Nha phim
CTRL dé quay mo hinh, sitr dung chuot dé phéng to va thu nho khi can thiét.

2. Khi tat ca bon canh dugc chon, click vao cong cu Round tir thanh cong cu
Feature Ceration. M4 bang nhap tham s6 Round.

3. Nhap gia tri goc luon 1a 2.032 mm. Nhéan nit giita hodc biéu tugng v] trén
bang nhap tham s6 dé hoan thanh. Feature da dugc thém vao trén Model Tree.

2 032 Canh cua géc

Hinh 4-8. Géc da luon tron trong ché do hiéu chinh

Thém mau cho chi tiét

Chon View -> Color and Appearance dé thém mau vao chi tiét. Néu file bang
mau khong c6 sdn, ta cé thé tao ra va luu trit lai. Mau sic gitip dé dang lam viéc véi
nhiing chi tiét khdc nhau trong qua trinh 1ap rép.

Toém tat

bén day ta da hoan thanh viéc tao dung va luu trit mot file chi ti€t, ban doc da
hoc dugc mot s6 ky thuat Sketcher co ban. Ban doc c6 thé thir thao téc lai cic cong
viéc tao dung chi tiét bing tri nhG clia minh, dé 6n lai toan bo qu4 trinh.

Trong chi tiét tiép theo ta s& thdy cach dé tao cac features 16 (hole) va tao mot
mang hinh tron gébm céc 16, n6 dugc xay dung tir mot 16 co s6. Ta s€ 1ap lai mot vai ky
thuat da lam & phan trudc.

4.2. CHI TIET 2: CHI TIET TAI NGHE

D¢ tao chi tiét nay, ta s€ st dung mot so k§ thuat kéo (extrusion) da sir dung trong
khi tao chi tiét Man hinh. Diéu khac biét duy nhit 1a chi ti€t kéo hinh tron. Ta s€ thay
viéc trén mot 16 vao mot khai, sau d6 sir dung 16 d6 dé tao mot mang (pattern) gébm céc
features giong nhau.

C6 mot so kiéu méang va ching rét hitu ich cho cdc features giong nhau. Mang
trong phan nay 1a mot mang tron, thudng st dung cho cac 16 tron giong nhau. Tat ca
céc features sinh ra trong mang déu c6 quan hé véi feature “cha me”. Khi ta hiéu chinh
feature “cha me” thi cac feature “con” trong mang ciing dugc cap nhat.
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Khéi tron
Mang céc 16 tron

Vat canh

Hinh 4-9. M6 hinh chi tiét tai nghe

Ky thuat hoac Feature Noi da gidi thiéu
Thém vao mot khoi bang lénh Extrude Chi tiét 1: Man hinh
Chamfers (vat canh) Méi

Holes (tao cac 10) Méi

Hole Patterns (tao mang 10) Méi

Tao khoi co s6 cho Tai nghe

Dé bit dau, tao mot chi tiét méi ¢ tén goi Tai nghe st dung cong cu Extrude. St
dung nhitng chi din sau day va nhiing k¥ thuat tir phan truéc dé tao mot khéi tron cé
vat canh. R6i sau d6 thém vao mot 16 tron va ldp lai 16 d6 trong mot mang hinh tron.

Grera

Hinh 4-10. Chi tiét tron 3D vdi nhitng kich thudc chinh xdc
Chi dan:

® Sir dung mat phang chuén Front lam mat phang vé phdc, giéng nhu trong chi
ti€t Man hinh.
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® Sir dung cong cu circle (duong tron) g trén thanh cong cu Sketcher dé vé
dudng tron va cho phép bat tam tai giao hai dudong thang tham chiéu thing
diing va ndm ngang.

® Trong ché& do Sketcher, nhap kich thudc duong kinh 1a 7.874 mm. Khi ta tré
lai bang nhap tham s6, nhap do day la 1.524 mm.

e Kich thudc vat cho ca hai canh khéi 1a 0.254 mm. (Nhé rang, chamfer 1a mot
feature doc lap véi feature khoi tron. Khong thé tao chamfer trong khi hién thi
bang nhap tham sg).

Tao 16 dau tién

Str dung bang nhap tham s6 Hole dé xéc dinh kich thudc va vi tri cho 16 ddu tién
trong mang.

C6 nhiéu céch khéc nhau dé xac dinh vi tri cia mot 16 trén mot khoi. Trong thi du
nay, ta s€ st dung mot 16 tron, né duoc dinh nghia boi: 1) mot bé mit , 2) mot truc
offset, 3) mot bé mat sir dung 1am tham chiéu tai vi tri 0 do cho viéc quay quanh truc tir
noi né offset. Ta s& sit dung bé mat khdi tron, truc tam khdi tron va mat phang chuin
Top lam tham chiéu.

1. Chon Insert -> Hole. M& bang nhap tham sé Hole.

2. Chon bé mit trudc cua chi tiét Tai nghe. Vi tri ctia 16 c6 thé nhin thdy truc tiép,

hai kich thuéc xac dinh giGi han cua duong truc. Hai kich thuéc con lai 1a

nhitng diéu khién tham chiéu bang tay.
Nhitng tham chiéu truc ti€p

Diéu khién duong kinh truc
ti€p (bang viéc gitt nidt chudt trai
va kéo con tro)

Diéu khién truc truc tiép

Hinh 4-11. L6 trong ché do xem trudc, tham chiéu trudc

3. Trong bang nhap tham s06, ta c6 thé nhap dudng kinh, 0.762 mm, va chiéu sau
1.27 mm.

4. Chon Placement trén bang nhap, va chon kiéu 16 Radial.
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5. D€ dat tham chi€u ban kinh thit nhat, kéo mot tham chiéu bang tay tdi truc clia
kh6i tron (phai chéc chén cac truc duge hién thi.) Diéu khién bang tay s& bt
vao truc va hién thi hinh vuéng mau trdng véi chdm den néu truc tham chi€u
thich hgp. Bang truot s€ cho thdy truc tén truc trong vung Secondary
reference cta bang.

6. Trong ving Secondary reference, kéo tham chi€u bang tay thit hai t6i mat
chuin Top. Mit chuén c6 thé ndi sang, diéu khién bat t6i né va hién mot di€ém
hinh vuong. Bing truot ciing c6 thé cho thdy mat phiang chudn tai viing
Secondary reference.

7. V6i hai vi tri diéu khién bang tay nhap 2.54 cho gid tri khoéng céch truc trong
bang truot. Vi tri 16 nay 1a 2.54 tir truc. Nhap 0 cho gid tri géc trén bang trugt
cho mit phang chuin. Tam ciia 16 nim trén mat phang chudn.

8. Chon biéu tuong v trén bang nhap tham s6 dé déng y Feature.

P Piéu khién tham

chiéu: mot trén truc, va

mot trén mat phang chuin
Top.

ey B Mat chuan Top

Hinh 4-12. Tham chiéu cdc 16 theo duong tron

Tao mang kiéu huéng kinh
Bay gid ta s€ tao mot mang huéng kinh xuat phét tir mot 16 co sd. Rat dé hiéu

khdi niém mang (Pattern) néu ta nghi rang day 1a su lap lai kich thudc, mac du Patter

la 1ap lai cac features. Trong xtr 1y cai dat cho mang yéu cau ta xac dinh cac kich thudc,
xéc dinh huéng lap, khoang céch lap, s6 phan tir 1ap (bao gom ca phan tir goc).

1. Chon mot 16 tréen Model Tree, tir menu tat cua nit chuot phai, chon Pattern.
M6 bang nhap tham s Pattern. Nhiing kich thudc cho chi tiét 16 dugc kich
hoat.

Ta cin téng s6 6 phan tir 16 tron ndm trén mot vong tron, phan tir thi 1 dugc
tao tir vi tri 0, goc chia tdm cac phan tu 1a 60 do.
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2. DPau tién, kich dip vao kich thudc 0, va nhap 60 vao trong hop text, nhian
Enter. Néu ta m& bang trugt Dimension, ta s€ thiy kich thudc thém vao trong
danh sach Direction 1 (hudng thit nhat), véi 60 1a gia tri tuyét doi.

3. Bay gi0, ta phai chi dinh s6 phan tir dua ra. Trong hop text ciia bang nhap tham
sO, nhap 6 va nhan Enter.

4. Chon biéu tugng E trén bang nhap tham s6 dé dong y chi tiét. Pattern duoc
thém vao Model tree, 16 goc va céc 16 bay gio déu chita trong Pattern.

Hinh 4-13. M6 hinh cudi cing
Cac feature trong mot Pattern c6 lién két tham s v6i nhau, néu ta thay déi
duong kinh, hoac mot s6 kich thudc nao do cua feature goc, Pattern sé cap nhat nhiing
gia tri kich thuéc mdi sang cac feature khac. Néu thém cac features vao phan tu goc (&
bai nay 1a 16 ban diu), vi du: lugn tron canh ctia 16, thi ta c¢6 thé chuyén tai nhitng thay
déi luon tron do tir phan tir géc sang tat ca cac phan tir 16 khac trong Pattern.

Tom tat

Ta da tao xong chi tiét thit hai va da thiy cach tao mot mang cac features (Pattern)
giong nhu mot feature. Trong bai hoc tiép theo ta xem mot s6 phuong phap cao cép, st
dung céc rang buoc tham s6 trong Sketcher va cdch sit dung 1énh Extrude dé g& bo
mot vung vat liéu.
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4.3. CHI TIET 3: MICROPHONE

Hai ranh bén
trong phan cat

Phan céat tao tir
viec offset cac
canh

Hinh 4-14. M6 hinh chi tiét microphone
Microphone 1a mot hinh hop chit nhat véi mot phan cat va hai ranh & bén trong
duoc thuc hién bang lénh Extruded Cut. Trong chi ti€t nay, ta s& thay cdch sir dung 1énh
Extrude dé g& bo vat lieu tir mot khéi va céch st dung céc rang budc (constraints) hinh
hoc trong Sketcher, cich do chinh xac hinh hoc, xay dung lién két giita cac features
trong mot qua trinh xu ly.

Ky thuat hoac Feature Noi gidi thiéu
Pua vao mot khoi bang lénh Extrude Chi tiét 1: Man hinh
Khoét bo vat liéu MGéi
Chon kiéu vong lap (Loop) Méi
Pat mot duong thang Construction Méi
Sir dung rang buéc diém trong Sketcher Méi
Tao hop hinh chir nhat

DPé bét ddu, tao mot chi ti€t méi ¢o tén 1a Microphone, st dung cac kich thuéc
trong hinh dudi dé tao khoi ddu tién.

St dung mit phang chuin Front 1dm mat phang v& phéc, tao mot hinh chit nhat
tai géc phan tu thit nhét clia ving 1am viéc. Kich thuéc va chiéu sau nhap c6 thé thay
trong hinh (4-15).
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H

KT ngang: 10.16 mm
KT doc: 7.62 mm
Chiéu sau: 3.81 mm

1016

— 4 hi —

Hinh 4-15. Ban vé phdc véi nhitng kich thucc chinh xdc

Tao phan cat thi nhat

Bay gio ta s& xem mot phuong phap nhanh dé xdc dinh mot ving, tir d6 vat liéu
duoc gd bo. Sir dung cdc canh bén ngoai cia mat trén khoi hop dé dinh nghia mot tiét
dién méi bai viéc offset cac canh vao phia trong.

St dung mat Top lam
mit phiang vé phic

Hinh 4-16. Khoi 3D sau khi tao bang 1énh Extrude

1. Chon Insert -> Extrude tr menu chinh. M& Sketcher tir bang nhap tham s&,
chon mat trén clia khoi thit nhat 1am mat phang phic thdo. Chap nhan huéng
mac dinh trong hop thoai Sketch, vao ché do Sketcher, dong hop thoai
References.

2. Chon cong cu Offset Entity from an Edge ﬂ trén thanh cong cu Sketcher.

MG hop thoai Type, ta thdy cdc ki€u chon Iua canh cho offset khdc nhau
(Single, Chain, Loop).

3. Chon Loop trong hop thoai Type. Khong dong hop thoai.

4. Chon mot canh trong s6 cdc canh cua tiét dién dé 1ap tat ca cac canh giéng nhu
thuc thé tham chiéu. Huéng milii tén mau do di ra tir canh chon, hé thong nhic
nhap gié tri offset.
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(G 2l s dung  hop
Select Offzet Edge thoai Type dé
) Single . - R
Ot chon kiéu offset
@ Loap l1a Loop

Cloze

Mii  tén chi
FRT_C5vs_DEF

‘ 1 / huéng offset

Hinh 4-17. Tao tiét dién offset

5. Vi ta mu6n dinh nghia mot bién dang offset vao bén trong, nhap gia tri offset

l1a -1.254 mm.
|
Ky hiéu “S” chi ra tat ca
red cdc canh da bao gbém
/ trong vung lap.

Hinh 4-18. Tiét dién cdt sau khi khai bdo gid tri offset
6. Chon biéu tuong E trén thanh cong cu Sketcher dé chap nhan tiét dién cit,
quay lai bang nhap tham so.
7. Trong bang nhap, dit cic thudc tinh cho qua trinh cit.
a. Chon biéu tuong Remove Material (25 b vat lieu) < |

b. Kiém tra huéng kéo, chon miii tén chi huéng /A néu hudng kéo ra
ngoai khoi.
c. Tao chiéu sau cat biang 0.762 mm.

8. Chon biéu tugng E trén bang nhap tham s6 dé chap nhan feature.

Tao hai ranh
Muc dich thiét k€& la tao hai ranh giong nhau, dudng tam cua ranh xac dinh tur
nhiing dudng thing diing va nim ngang, ching duoc offset tr dudng tam clia
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microphone. Chiing phai duoc lién két dé khi hiéu chinh mot kich thuée né sé& phan hoi
t6i nhitng kich thudc khac. C6 mot s6 phuong phdp dé phéc thao hinh dang nay trong
Sketcher. Vé co ban, ta s& st dung dudng construction dé dianh dau tam cta hinh chit
nhat. Ta s& tao rinh bén trai, sit dung k§y thuat d6i xiing da dung dé tao cho chi tiét Man
hinh. Khi ranh tht nhat duge tao, 14y doi xing né qua mat phang doi dién dé tao ranh
tha hai.

Dau tién, ta phai x4c dinh tAm cla tiét dién ranh thi nhat. Ta c6 thé tinh toan
chinh xdc mot nira chi€u rong va nira chiéu dai cua hinh chit nhat, va dat tam tai vi tri
giao nhau, nhung diém x4c dinh b&i phép do ludng chinh xdc s& khong cap nhat néu
kich thu6c chiéu cao hodc chiéu rong thay déi. Ta muon xac dinh diém tam bang
phuong phép lién két tham s6 véi nhitng duong bao clia ving hinh chit nhat, & day su
dung céc rang budc trong Sketcher dé 1am diéu nay.

DPinh nghia duong tam thang diing va nim ngang

1. Chon Insert -> Extrude, vao ché do Sketcher tir bAng nhap sit dung mat ddy
clia phin cat thit nhat dé lam mat phang vé phac. Khi hop thoai References
md, dung dong nd. (Néu da dong, hay st dung Sketch > Reference trong
menu chinh dé m& tro lai).

Chon mat day
cta ving cit lam mat
phang vé phic

Hinh 4-19. Thiét ldp tiét dién ranh

2. Lic nay, stt dung hop thoai Reference dé thém cadc canh bén ngoai cua khoi
lam tham chi€u. C4c dudng tham chiéu néi sang dua ra trén toan bo céc canh
cua hinh chit nhat. Déng hop thoai Reference.

3. Bay gid, st dung cong cu Line N trén thang cong cu Sketcher dé dat mot
duong thang tir géc trén t6i géc duéi theo dudng chéo ctia hinh chit nhat ngoai.
Nhan niit chuot gita dé thoat khoi cong cu khi dudng thang két thiic.

4. Vi ta khong muon duong thang 12 mot chi tiét cha tiét dién, chon dudng thang
va chon Construction tir menu tit ctia nit chuot phai. Lénh thay d6i dudng

thang nay 1am cho dudng thang try thanh dudng construction, chi sitr dung 1am
tham chiéu.
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¥ trén thanh cong cu Sketcher va dit mot

5. Chon cong cu tao diém Sketcher
diém Sketcher trén dudng thang construction. Di chuyén diém dén tam clia
duong thang, mot ky hiéu “M” duoc dua ra khi né t6i tam. Tam nay ciing 12
cua hinh chit nhat. Ky hiéu “M” hién ra, click dé dat diém. Tam nay duoc cd

dinh vi trf b&i vi né dugc gan tai tam cia duong thang.

6. Chon cong cong cu centerline J va bit dudng centerline thing ding va
nam ngang trén di€ém tam vira tao. Bay gio ta dd tim thay tam clia hinh chit
nhat va st dung né dé dinh nghia duong tam thiang ding va nim ngang clia
ranh. B&i vi diém tham chi€u phéc thdo gin trén diém giita clia duong chéo, né
s€ duoc cap nhat vi trf néu chiéu rong hodc chiéu cao cua hinh hop ban dau
thay doi.

- -- Dit diém Sketcher trén dudng
/ chéo tham chiéu.

/

Bit duong centerline thang ding va nim___

ngang lén diém Sketcher. - \ .

Hinh 4-20. Sir dung diém Sketcher dé xdc dinh tam cia khoi

Phac thao tiét dién ranh

Tao nira trén clia ti€t dién ranh r6i 14y doi xing né dé tao nira du6i nhu sau:

1. Phéng to phin s& dat ranh bén trdi, v& hai dudong thang ding, song song vdi
nhau va bat dau tir truc ngang. Ky hiéu rang budc (constraint) cho dudng
thang ditng 12 V, ky hiéu bang nhau clia hai dudng 1a L1.
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~ bat cung tron gitta hai
duong thang, tiép tuyén véi hai
. ' duong thing
V =
o |
WLy WLy \
o .
— i — - — @ — — 4
T -
Z N 2 . N 2 » A N v v
Bat dau v61 hai duong thang diing do dai
bang nhau, tir dudng tam nam ngang
RN WU - SO S —

Hinh 4-21. Tao tiét dién ranh

2. Click 1én cong cu cung tron ﬂ va chon cédc diém ddu trén clia duong thiang
cho cung tron. Dat cung tron khi hai ky tu T dua ra, chi dinh cung tron tiép
tuyén v6i hai dudng thang (Hinh 4-21).

e

F-

Canh ctia khai hinh hop ban dau h -

N

e 3.17

T '\_\_} i

:T 1

RSRTE

-,

1.54 H
S P P o

S
'\.\

TI

F1.016 =

Hinh 4-22. Nhitng kich thuoc sau cing cho ranh thit nhdt

3. Bay gio, chon cong cu miii tén M trén thanh cong cu Sketcher va kéo chon
hinh chit nhat bao quanh tt c4 cdc dudng thang va cung tron.
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4. Click 1én cong cu doi xing M trén thanh cong cu Sketcher. Chon duong tam
nam ngang, cic dudng thang va cung tron da duoc d6i xiing tao xong tiét dién
ranh thi nhat.

5. Stt dung cong cu thém kich thude ﬂ hodc cong cu hiéu chinh kich thuéc @
dé thém kich thudc chinh xac cho tiét dién nhu thiy trong hinh 4-22. Tam cla
cung tron la 3.302 mm tinh tir canh bén ngoai cua khoi, va 2.54 mm la khoang
cach giita hai tAm cung tron, duong kinh cung tron 1a 1.016 mm.

6. Giit phim CTRL dé chon nhiéu doan, chon cong cu d6i xing gk
truc thang ding. Tiét dién ranh thit hai dugc sao chép qua truc thang ding nay.

, sau d6 chon

7. Chon cong cu E] dé két thuc tao tiét dién, trd lai bang nhap tham s6. Nhu ta
da 1am v6i phan cit thit nhat, chon bi€u tuong g& bo vat liéu (remove material)
va tao huéng kéo vao bén trong khoi, nhap chiéu sau 0.762 mm. Chi tiét dugc
hoan thanh.

Toém tat

Dé chitng minh su lién két clia c4c ranh, chon mot rinh trén Model Tree va chon

Edit tr menu tat tir nit chudt phai. Cac kich thudc hién 1én & ranh goc, né€u ta nhap
kich thudc khéc cho chiéu cao, vi du 3.048 mm ta s& thdy ca hai rdnh déu duoc cap
nhat chiéu cao méi.

4.4. CHI TIET 4: PC BOARD

Céc 16 sau khi doi xiing Vit canh

Luon tron toan bo Hinh chit nhat chuén véi
gach mat cat ngang
Hinh 4-23. M6 hinh chi tiét PC board
Chu vi tdm nay khac nhiing chi tiét binh thuong v6i mot dau lugn tron toan bo
(full round), hai vat canh, bon 16 tron. Ta s€ hoc céch tao ra hai 16 trong phdc thao, hai
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16 d6 chita trong mot feature, va roi doi xiing feature d6 trong mo hinh 3D. Ta s& tao
duodng cong chuin (Datum curve) dé tham chi€u cho lap dat ving phim (keypad).

Ky thuat hoac Feature Noi gidi thiéu
Thém moét khoi bang l1énh Extrude Chi tiét 1: Man hinh
Luon tron toan bo feature Méi

Vit canh feature Chi tiét 1: Man hinh
Tao 16 Chi tiét 2: Tai nghe
Copy va doi xiing trong 3D Moéi

Tao mot vung chuén trong Sketcher Méi

Tao khéi co s6 cho PC board
Tao chi ti€t méi tén goi 1a pc_board, v6i cong cu Extrude, phac thao tdm nhu sau:

® Sir dung mit phiang chuin Front 1am mat phiang vé phic. Trong Sketcher, dat
mot dudng centerline 1am chuén thang diing, ta c6 thé st dung cdc rang buoc
trong Sketcher dé dit Ién tam hinh chit nhat.

e Mat phing chudn Top 1am tham chiéu ngang. Dat canh ddy hinh chit nhat lén
trén mat chuén Top.

e Khi thoat Sketcher, tao chiéu day cho tdm 1a 1.524 mm.
'*I Trong  Sketcher,
N nhiing ky hiéu > < chi ra
hinh chit nhat c6 tam

nam trén dudng

3410

centerline
‘I‘/ e chuin Right Tao hai vét canh
v d Y trong mot feature
|
|
|
I .
I chuan Top
|
|
|
|

|
I
h

45x%3.556
Hinh 4-24. Cac kich thuoc

Tao vat canh va luon tron
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Bay gi0, ta thém cdc features luon tron va vat canh. Nhd ring, ta ¢6 thé tao luon
tron va vat canh trong Sketcher, nhung t6t nhat 12 nén thuc hién riéng biét, dé nhiing
features d6 c6 thé hiéu chinh duoc.

Thém cdc vat canh

1. Giit phim CTRL dé chon hai canh du6i cta khoéi, chon Insert -> Chanfer->
Edge Chamfer. M& bang nhap tham s6 Chamfer.

2. Trong danh sich Chamfer, chon 45 x D. Tuy chon nay cho ta géc vat 1a 45 do,
kich thudc vat dugc chi dinh.

3. Nhap 3.556 mm cho kich thudc vat D trong hop chi.

4. Chon biéu tugng V] trén bang nhap tham so dé déng y feature va thoat khoi
bang nhap.

Thém luon tron toan phdn (Full Round)

Dé luon tron cac géc ta s& st dung Full Round, géc lugn 16n hon 90 do. Full
round s& dugc cap nhat v6i mot s6 nhitng thay déi vé do day cua chi tiét goc.

1. Chon Insert -> Round. M6 bang nhiap Round

2. Chon canh doi dién vé6i céc canh da vat dé€ luon tron, quay mo hinh va chon
canh.

3. Quay mo hinh, giit phim CTRL va chon canh thit hai. Ca hai canh phai néi
sdng.

4. Chon Sets trong bang nhap Round. Truot bang 1én ta thay hai canh chon duoc
dat trong mot thiét 1ap (Set 1).

5. Chon niit Full Round dé thém Iugn tron toan phan cho PC board. Chon biéu

tugng E trong bang nhap dé dong y feature.

Hinh 4-25. Luon tron phan trén
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Pat hai 16

1. St dung Insert > Hole dé tao chi tiét 16 nhu da thdy trong mo hinh PC board.
Khi mé bang nhap Hole, nhap céc thiét dat nhu bang dudi day. Véi tham chiéu
chinh chon bé mit noi ta muén dat 16 dau tién. BE mat nay dua ra trong bang
Placement tai truong Prymary.

2. Dung tham chiéu bang tay d€ nhitng mat chudn Righ va Top hién thi nhu
trong hinh 4-26. Sir dung bang Placement dé nhap chinh xac gia tri khoang
céch, hoic click dip vao kich thudc dé nhap truc ti€p trén mo hinh.

Cac gia tri thiét dat cho 16 thit nhat trong PC board

Hole Type (Kiéu 16) Straight (thang)

Puong kinh 3.302 mm

Depth (D¢ sau) Xuyén qua

Primary (tham chiéu chinh) Bé mat (XXX) Kiéu: Linear
Secondary reference 1 Mat chuin Khoang cach 12.7
Secondary reference 2 Mt chuin Top Khoang cach 3.81

3. Dé dat chiéu sau, click vao biéu twong Thru All 3 E tir thanh cong cu céc kiéu
thiét lap chiéu sau.

4. Click vao biéu tugng Check dé chip nhan feature.

Kéo nhitng tham chiéu téi
mat chudn Righ va Top. Cham

den chi ring ching dugc bat
lén trén mat phang do.

Hinh 4-26. Ddr 16 thit nhdt trén PC board

Tao 16 thit hai
St dung lai Insert -> Hole dé dit 16 thit hai. Sir dung mét chuén giong nhu 16 thit
nhat, mit Top va Righ, nhung nhap khoang céch tir mat chuén Top 1a 105.41 mm, va
khoang cdch tir mat chuan Righ 12 10.16 mm. Ta c6 thé nhap tat ca nhitng tham chiéu
sau trong bang nhap Hole tai bang trugt Placement.
Nhirng gia tri thiét d:it cho 16 thit hai trén PC board Board
Hole Type (Kiéu 16) Straight (théng)
Puong kinh 3.302 mm

42



B mon co dién tr & CTM dac biét

Depth (D6 sau) Thru All

Primary reference Bé mat (XXX) Kiéu: Linear
Secondary reference 1 Mat chuén Righ ~ Khoang cach 10.16
Secondary reference 2 Mat chuén Top Khoang cidch

Sao va doi xiing cac 16
Bay gid ta ¢ hai 16 nim trén mot phia, c6 thé sao chép nhanh va 1ay d6i xiing
ching sang phia khac cua PC board.

1. Chon Edit -> Feature Operations, mé Menu manage.

2. Trén Menu manage, chon Copy.

3. Trén menu con Copy Feature, chon Mirror, Select va Dependent.

4. Chon Done, hé thong yéu cau chon céc features dé 1ay doi xing.

5. Tir Model Tree, chon hai chi tiét 16 di tao r6i, chon Done trén Menu manage.
Hé théng yéu ciu chon mit phiang lam mat doi xing.

6. Chon mat phang chuin Right tir Model Tree. Cic 16 méi doi xing véi cic 16
goc qua mat chuan Right. Nhém sao chép méi da duoc thém vao Model Tree.
Chon Done trén Menu Manage dé dong no.

L

IGHT

Hinh 4-27. Cdc 16 da doi xiing

Tao mét Datum Curve cho tham chiéu ban phim (sé tao ¢ phan sau)

Datum Curve 12 mot ki€u chuén, né duge xay dung ngay trén mo hinh, st dung
cac cong cu Sketcher. N6 khong dinh nghia hinh hoc nhu cac tiét dién da tao & cac
phén truéc, nhung né c6 thé duge thém vao vi mot s6 1y do: Tham chiéu lap rdp, phan
biét cac features, hoac nhitng hinh vé ky hiéu. O day ta sé st dung mot Datum curve
phéang trén thiét k& PC board dé tham chiéu trong 1ap rap ban phim s sau nay.

1. Chon Insert > Model Datum > Sketched Curve. M6 hop thoai Sketch.

2. Chon bé mat truéc cua PC board, va chon Sketch trén hop thoai. vao ché do
Sketcher, trong hop thoai Reference, chon canh ngoai dé tham chi€u. Péng
hop thoai.
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3. V€ hinh chit nhat gitra chi ti€t PC board va kich thudc cua né st dung kich
thudc trong hinh 4-28, 10.16 mm tinh tir mat chuian Top, va chiéu cao 1a 50.8

016 =

R0.E0

W

Hinh 4- 28. Nhiing kich thudc cho ving chudn

4. Chon biéu tuong | dé hoan thanh tiét dién. Datum curve dugc thém vao nhu
hinh dang binh thuong. Nhan phai chudt vao Datum curve trén Model Tree va

chon Edit Definition, trong hop thoai Sketcher chon tab Properties va chon
X-Hatch dé hién thi gach mat cat.

Toém tat

Trong bon chi tiét dau tién ta da hoc cach sir dung Iénh extrude dé dinh nghia
khoi, tao cdc viing cét, tao ra céc patterns. Ta c6 thé tao ra mot ving chuin dé tham
chiéu lap dat phim s6. Trong phan tiép theo tao chi ti€t Angten cla dién thoai, ta s& st
dung mot bién doi cua k§ thuat Extrude, k§ thuat Revolved (quay tron). Ky thuat
Sketcher méi, bao gom cac phép rang budc nhanh trong Sketcher.
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4.5. CHI TIET 5: ANGTEN

Luon tron (Round)

Khoi quay tron
(Revolved)

Cit khoi bang lénh quay

Tao khoi bang 1énh
Extrude

Hinh 4-29. M6 hinh chi tiét dau Angten
Chi tiét Angten 1a mot khoi tron xoay duoc tao bdi mot bién dang 2D quay quanh
mot truc. Pau clia Angten dugc tao diu tién, ti€p theo 1a ciat mot phan trén né bang
1énh Revolve (quay). Truc cua Angten dugc tao boi 1énh Extrude, kéo 1én tir mat day.

Ky thuat hoac feature Noi gidi thiéu

Tao khoi bang lénh quay (Revolve) Méi

Luon tron khoi Chi tiét 1: Man hinh
Cat khoi bang lénh quay (Revolve Cut ) Méi

Thém khoi bang lénh Extrude Chi tiét 1: Man hinh

Phac thao tiét dién quay (Revolve)
Tao mot file chi ti€t méi c6 tén 1a Antenna

1. Chon Insert -> Revolve. Vao ché€ do Sketcher qua bang nhap tham sg, su
dung mat phang chuin Front dé 1am mat phing phéc tho.

2. Trong Sketcher, dat mot dudng centerline doc theo truc thang ding.

3. Str dung cong cu Line ﬂ dé phdc thao da gidc nhu trong hinh 4-30.
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juny

\ \'E tiét

Puong centerline ﬁ‘ dien tho véi
bon duong
thang

vl «— ——

Hinh 4-30. Phdc thdo thé dau Angten

Pro/ ENGINEE tu dong tao ra cac kich thude uée lugng cho ti€t dién. Nhiing kich
thudc d6 dinh nghia tiét dién cua khai quay.

4. St dung cong cu thém kich thudc ﬂ (Add Dimension) trén thanh cong cu
Sketcher dé thém kich thudc goc. Chon ting canh bén ngoai goc, réi nhan
phim gifta chuot dé dat vi tri kich thudc.

Chuyén kich Thém kich thuédc

thu6c chiéu cao

sang kich thuérc\\

gbc.

2515

. ' Click vao hai
diém gbc trén dudng
centerline dé thém
kich thudc duong kinh

Hinh 4-31. Thém cdc kich thuoc chinh xdc

5. Nhén nit phai chuot 1én kich thudc chiéu cao va chon Strong trén menu tat.
Kich thudc chiéu cao s& chuyén déi thanh kich thudc Strong.

6. St dung cong cu Add Dimension '_—"I trén thanh cong cu Sketcher, chon hai
diém: diém thit nhat tai géc ngoai cua tiét dién, diém tiép theo 1a giao clia hai
duong tam (hinh 4-31).
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Chon duong tam thing ding va canh bén cua tiét dién dé cé kich thuée géc
gifta hai dudng thang. Nhan phim phai chuot dé két thic.

b
T

H

12.70

I 635 ]

Hinh 4-32. Kich thudc chinh xdc cua ddu Anten

7. Bay gio ta hay thém gia tri chinh xac cho tat ca cac kich thude. Sir dung Edit >
Select > All dé chon tat ca céc kich thudc vé phac.

—H

8. Chon cong cu hiéu chinh kich thuéc = . Trong hop thoai Modifine
Dimensions, nhap gia tri chinh xac cho tat ca cac kich thudc.

9. Bay gio chon nut ¥ trén thanh cong cu Sketcher dé két thic vé phac. Quay
lai bang nhap tham s&, nhap 360 do cho géc quay va chon 2] dé dong ¥ tao
feature.

Thém luon tron cho dinh cua chi tiét

Nhu ta da 1am & phan truée, chon canh trén ctia khoi vira tao va stt dung menu tat

cuia niit chuot phai dé thém luon tron ban kinh 0.508 mm.

Thém phan cit bang 1énh Revolve
Trong phan nay ta s€ hoc thém cac k¥ thuat sir dung constraints (rang budc) trong
Sketcher. Ta s& cit mot bé mit tron xoay bing lénh Revolve. Ving cit nay cé thé tao
trong khi thiét 1ap bién dang khdi tron co s&, nhung t6t nhat 1a tao né thanh mot feature
riéng biét.
1. Dé bat ddu, st dung Insert > Revolve vao ché do Sketcher. Sir dung mit
chuin Front 1am mit v& phéc, click 1én Sketch va m& hop thoai References.

47



B mon co dién tr & CTM dac biét

2. Chon duong nghiéng ngoai ctia dau Angten 1lam tham chiéu, n6é duoc thém vao
danh sach cac phan tr tham chi€u trong hop thoai. Chon OK va déng hop
thoai.

3. Thém mot duong centerline doc truc ctia khoi co so.

FRONT, 1

Thém tham
chiéu canh bén

Thém dudng
centerline

Hinh 4-33. Thém cdc duong dé tao phdn cdt

4. Phac thao duong thit nhat (duong 1 trong hinh 4-34) di vao phia trong khoi
xudt phat tir bé mat quay. Chd y rang budc mac dinh 1a H (ndm ngang), ta
muon dudng thing d6 vudng géc v6i bé mit quay, trong khi H hién rd, click
chuot phai dé 1am mat kha nang rang buoc méc dinh (disable). Rang buoc mic
dinh H bay gio bi tat.

Bay gio ta st dung rang budc vuong géc dé lam cho dudng thang vira vé
vuong goc véi canh bén. Ky hiéu rang budc 1a “1” st dung nit 1énh = trén
thanh cong cu Sketcher, chon Y trong hop thoai Constraints.

5. V& céc duong con lai. Puong 1 va duong 3 trong hinh bén vudng goc vé6i canh
bén cta khoi, duong 2 song song véi canh bén ctia khoi.

P Budng 1: Vudng géc véi
canh bén

buding 2: Yudng goc

|
|
|
|
! vai duding 1
i

|

|

i : Puiing 3: song song vdi

duding 1

Hinh 4-34. Phdc thdo tiét dién cdt
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6. St dung cong cu Sketcher Point * dé dat mot diém Sketcher tai giao cia
canh bén va canh ddy cua dau angten. Khi ta da hoan thanh tiét dién tho, ta
can nhap kich thuéc dé dit n6 trong tham chiéu vé6i canh ddy. Vi canh ddy cia
chi tiét va canh dudi cua tiét dién cat khong song song nén ta khong thé nhap
mot kich thudc co dinh giira ching.

. 9 A . . - 2 A . P .~ . 2
7. Bay gio su dung cong cu Add Dimensions ™ & them kich thuée gitra diém
Sketcher va dudng day cua tiét dién cat.
0. 5254

Khoang cach tu
dusng dudi cla thiét
dién c&t dén diém

”T Sketcher

Diém Sketcher
Hinh 4-35. Cdc kich thudc cudi cung cho phdn cdt Revolve

8. Khi ta két thic v& phdc, chap nhan phdc thao bing nit ¥ va quay lai bang
nhap tham s6. Nhap 360 do cho géc quay, kich hoat biéu tuong g& bo vat liéu

Wl Chon vl dé déng y feature va tro lai ché do 3D.

Tao phan truc cua Angten

Truc 12 mot hinh tru duoc phat trién tir mit d€ ctia dau Angren. DE thém phan truc
nay, chon Insert > Extrude, vao ch€ do Sketcher tir ban nhap tham s6 va chon mat
day cta khoi 1am mat vé phac. Sir dung cong cu tao dudng tron © trong Sketcher dé
tao ti€t dién tron, bat tam ctia dudng tron vao tAm cta khoi dau Angren. Pudng kinh 1a
3.175 mm, nhap chiéu dai 1a 76.2 mm trong bang nhap. Chon biéu tugng Derection

S dé thay doi huéng kéo néu cin. Chon vl g déng y feature, chi tiét dugc hoan
thanh.

Toém tat

bén day, ta da tao ra 5 mo hinh chi ti€t trong vo dién thoai di dong. Bay gio ta da
hiéu kh4 ddy du vé cdc hoat dong cta Sketcher, dic biét 1a cach xay dung cdc hinh
hoc béing phuong phdp rang budc (constraints) dé dinh nghia hinh dang ctia céc khoi.
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Cac phuong phép lién két tham s6 kich thudc, cac phuong phép t6t dé xay dung mot
mo hinh chi tiét. Méi feature déu dua ra trén Model Tree dé c6 thé chon va hiéu chinh

n6é mot cich ré dang.

4.6. CHI TIET 6: BAN PHIM

Cac feature doi
xung

Cic feature cua

g
FROMT
3

mang

Khoi co s6

Céc goc luon

Hinh 4-36. M6 hinh chi tiét ban phim

Trong chi tiét Tai nghe, ta da dinh nghia mot mang (pattern) hinh tron. Chi tiét
Ban phim ciling sit dung mot mang cac feature, nhung cac phan tir dugc dinh nghia theo
hai huéng X va Y.

Giong chi tiét PC board, chi ti€t Ban phim st dung mot 1énh Copy (sao chép) va
mot 1énh Mirror (d6i xting) cho hai nut to phia trén. Chi ti€t nay cling gidi thiéu cac
quan hé, hodc cdc cach dat cdc gid tri kich thudc da sir dung. Ta s& thay cach gan cic
chi s6 ID cho kich thudc hon 1a bang cac gia tri ciia ching, va cdch dé tham chiéu kich
thudc bang chi s6 ID. Ky thuat quan hé sir dung trong ché do Sketcher, t6t nhu trong
céc ché do Part va Assembly dé dam bdo cdc feature va cdc chi tiét lién két mot cach

hop ly.

Ky thuat hoac feature Noi gidi thiéu
Thém mot khoi bang lénh Extrude Chi tiét 1: Man hinh
Luon tron cac goc Chi tiét 1: Man hinh
Tao mang theo hai huéng X va'Y Méi

St dung quan hé nhu mot gia tri kich thuéc MGéi

Phac thao tiét dién khoi co s6 ban phim
Dé bat ddu, tao mot chi tiét mdi ¢6 tén 1a Ban phim. St dung nhing chi dan sau
dé tao khoi co s dau tién véi cdc kich thude nhu trong hinh 4-37.
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1. Bét ddu vao ché do Sketcher tir bang nhap tham s6 Extrude, va st dung mat
phiang chuin Front 1am mat phang vé phic. Thém dudng centerline thang
ding lam tham chi€u cho cic rang budc kich thudc hinh chit nhat co so.
Puong centerline s€ chia doi tiét dién theo chicu doc.

2. Hinh chit nhat bat du tai gdc trén bén trdi va kéo ngang qua dudng tam, xuéng
géc phai phia duéi, dimg tai mat chudn Top. NhG ring, hai mili tén ngugc
chiéu (> <) cho ta biét hai dudng thang trén hai phia clia dudng tam c6 do dai
giong nhau.

1
A Hai ky hiéu rang budc > < nguoc
nhau chi ra hai dudng thang & hai phia

cua duong tam c6 do dai bang nhau.

50.860

kéo

|
|
I
|
|
|
|
|
|
v |i|v\ v Puong tam chia doi khoi khoi
|
|
: Mt chuin Top
|
|
|

S
Hinh 4-37. Cdc kich thudc cho khoi co so cuia ban phim

3. Chon céc kich thuéc: Nhap chiéu cao 1a 50.8 va chiéu rong 1a 38.1, nhu trong
hinh 4-37.

4. Chon biéu tuong ¥ trén thanh cong cu Sketcher dé hoan thanh tiét dién.
Nhap 0.762 cho gié tri chiéu sau, dong y feature.

Luon tron cac goc

1. D€ luon tron céc goc, quay mo hinh va phéng to cdc gbc. St dung phim CTRL
+ giit v chon tat ca cdc canh cao 0.762. Ta c6 thé dat loc (Filter) dé€ c4c hinh
hoc duoc chon theo mot hudng, hoic sit dung loc Smart dé chon cdc doi
tuong bang con tro. Khi da chon canh thit nhat, ta gitt phim CTRL trong khi
chon cac canh tiép theo.

2. Khi tat ca cac canh da duoc chon lua, nhan phai chuot va chon Round Edges
tlr menu tit. Trong bang nhap tham so, dat gid tri luon tron 1a 1.524. Khi ta
chon nhiéu canh va lugn tron theo phuong phap nay, tat ca cic géc lugn déu
lién quan dén nhau, khi ta hiéu chinh mot trong cac géc lugn né s€ lam anh
hudng dén toan bo cac géc luon tron khic.
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Thém feature nit dau tién
Bay gio ta s& thém feature nit dau tién. Feature nay s& sur dung lam goc dé tao
mang nut.
1. Chon Insert > Extrude dé tao mot khoi nho hinh elip ndm trén khéi co s&, nhu
thdy trong hinh 4-38. Sir dung mat truGe ctia khdi co s& tao dau tién lam mat

phang phdc thdo. Trong Sketcher, sit dung cong cu tao ellipse O trén menu
trugt Circle sau do ta phac thao hinh ellipse co s&, nhap gia tri khoang cach va
ban kinh nhu trong hinh 4-38: 11.176 mm tu duong tam va 4.7625 mm tu mat
chudn Top. C4c kich thudc con lai nhap nhu trong hinh 4-38.

T
| |
|
! | 3.356 Ry 2.704
I
| |
|
|
|
|
| _/
l . 47625
| .
11176 ——=]
: -

L 4.7625
11176 i/
'

Hinh 4-38. Vi tri va kich thuoc cho nut thir nhdt

2. Chon nit ¥ dé déng ¥ tiét dién va quay lai bang nhap, dua vao gid tri 5.588
mm cho chiéu cao niit. Chon E dé chdp nhan feature.

Tao mang niit (pattern)

Bay gid ta s€ tao moOt mang cdc feature nit. NhG ring, hiéu khai niém mang néu
ta nghi n6 1a su lap lai cac kich thu6c giong nhau sé ré hon khi hiéu mang 1a su lap lai
cac feature, mac du n6 la cac feature lap lai trong mot mang. Trong bang nhap tham so
mang ta s€ dinh nghia cac kich thudc, chi dinh huéng ma ta mudn lap lai cac feature.
Ta ciing s€ chi ra s6 lugng phan tr sao chép mong muon, bao gom ca phan tir goc.

1. Lua chon bi€u tugng Extrude cta nit vira tao trén Model Tree. Nhan nit phai
chuot va chon Pattern tir menu tit. MO bang nhap Pattern, hé thong nhac
“Select dimension to vary in the first direction — chon khodng cdch dé bién doi
theo hudng thir nhdt”.

2. Ta sé str dung huéng X 1am huéng thi nhat va tao hai niit méi nam bén trai cua
nit goc da tao; mot niit ¢d tAm nam gitta khoi co s&, va mot nidt dich sang trai
duong tam la 11.176 mm.

a. Chon kich thuéc 11.176, mé hop gia tri kich thudce.
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b. Nhap -11.176 va nhan Enter.

c. Trong hop text bén trdi cua tap hop kich thuéc, nhap 3 cho s6 phan ti, bao
gdm ca phan tlr goc, d€ tao cac phan ti trong mang.

d. Chon biéu tuong E] trong bang nhap dé dong ¥ mang va kiém tra chinh
X4c tit ca cdc gia tri da nhap. Cac chi ti€t dau tién trong mang da duogc
thém vao nhu minh hoa trong hinh 4-39.

OD O

FET C5¥5_DEF
=i}

Hinh 4-39. Chi tiét thit nhdt ciia pattern nit: Huong X

3. Bay gio ta sé quay trd lai va nhap huéng Y. (Ta thuong nhap ca hai huéng X va
Y cuing mot thoi diém. Bude nay 1a dé ki€m tra cdc phan tir trong mang). Click
phai chuot 1én Pattern trén Model Tree, va chon Edit Definition tr menu tat.
M6 bang nhap Pattern dé hiéu chinh mang.

4, M6 bang Dimensions. Click vao tap hgp Derection 2, n6 ¢6 mau vang va hién
dong chir Select Items (nhic chon phan tr).

5. Chon kich thudc chiéu doc. Nhap 8.89 mm trong hé toa do tuong d6i va 4 1a s6
phan tr. Pong y feature.

Hinh 4-40. Khi két thiic mdng

Luon tron cac nit trong mang
1. Bay gio st dung Ctrl + Click dé chon cdc canh trén va canh ddy cia niit tao

dau tién (ndt goc), va st dung luon tron véi ban kinh lugng 0.762 mm cho
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ching. Khi luon tron hoan thanh, ching duoc thém vao thanh mot feature trén
Model Tree.

2. Nhéan phim chudt phai vao feature Iuon tron vira tao trén Model Tree, va chon
Pattern tir menu tat. Cdc nit trong mang déu dugc cap nhat céc lugn tron trén
cac canh (hinh 4-41).

ap dung luon tron
cho cac nit trong mang

Hinh 4-41. Luon tron cdc nut trong pattern

Tao niit 16n bang lénh Extrude

1. Chon Insert > Extrude va bat diu phéac thao. Chon bé mat trudc cua khoi co
s& 1am mat phang vé& phdc. Vao ché do Sketcher, va mé hop thoai Reference.

bat con tr6 &
day, va chon Pick
from List tor menu
ctia nidt chuodt phai

Hinh 4-42. Thém mot tham chiéu cho niit [on thir nhdt

Bit mot dudng
construction trén canh
tham chiéu.

00
00

2. Chon mot canh cua nit trén-bén phai lam tham chi€u, nhu trong hinh 4-42.
Thuc t& ta ding bé mat thiang ding clia niit 1am tham chiéu, khong phai 13 céc
canh lugn tron. D€ chon ding thuc thé, dat con trd 1én canh nit va chon Pick
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from List tir menu tat cua nit chudt phai. MG hop danh sach, danh sach téit ca
céc thuc thé duoc tiép can dudi con tro.

3. Tur hop danh séch, chon mot bé mat trong danh séach cic bé mat. Canh cong s&
ndi sang, va tam cua ellipse dugc chi ra. Khi bé mit dugc chon, n6 s& thém
vao danh sdch trong hop thoai Reference, va mau ctia n6 s& chuyén sang mau
cam chi ra n6 la d6i tugng tham chiéu.

4. Chon cong cu centerline ' , va bit dudng centerline vio canh tham chiéu,
nhu hinh 4-42. Ta sé thay T tai vi tri ti€p tuyén gilta canh va duong centerline.
Pat mot duong centerline khac doc truc thiang diing ctia khéi co s6.
Phac thao tiét dién nit 16n
Bay gid ta c6 thé thém tiét dién cho nit 16n. Tiét dién dugc vé sit dung ba dudng
thang va mot cung tron. Kich thuéc chinh x4c nhu trong hinh 4-43.

| I

|
i Thém mot kich

| 44.45

- thudc dé dinh khoang
"3'81 ] /j/ céch tir nit phim
|

| v| 8.89
6.35 "
|

| H

—

6.096

Hinh 4-43. Cdc kich thudc chinh xdc cho nut lon
1. Sir dung cong cu Add Dimensions I dé dinh khoang cich giita dudng ddy
ctia nut 16n va tam cua niit trén bén phai cua mang. Bay giod, chap nhan céc gia
tri wdc luong, day 12 kich thudc ta sé “diéu khién” bang phuong phdp quan hé.
2. Chép nhan tiét dién. Kiém tra huéng kéo cuia tiét dién néu can thiét.
3. Nhap chiéu sau, st dung biéu tuong Extrude To Surface =/ tir danh sach

chiéu sau. Ta s& dugc nhiac chon mot bé mit dang ton tai dé st dung lam tham
chiéu cho chiéu cao nit.

4. Chon mit trén cua mot trong cac nidt nhd. Chiéu cao cua cic nit 16n sé phu

thudc vao chiéu cao cua nit nhd. Chon vl ag chép nhan feature.
Thiét 1ap cac quan hé khoang cach cho cac nit
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Muc dich cta thiét k& 1a giit khoang cich thang diing clia cdc nit 16n bén trén
mang can xding véi cac nit dudi cia mang. Ta s€ sit dung phuong phdap quan hé
(relational) dé giit chinh xdc su can xing.

Trong thu tuc nay ta s& thay cach tham chiéu kich thuGc bang céc chi s6 ID cla
chiing (vi du, d65) ngoai gia tri clia chiing. D€ cung hién thi giita gid tri kich thu6c va
cac chi s6 ID, st dung Info > Switch Dims.

ID cua kich thu6c cé tién t6 déng nhat véi kiéu kich thudc cua né. Mot kich
thude trong Sketcher sé c6 mot ky tu s trude ky tu d, né6 nhu moét kich thude Sketcher,
cho vi du sd44. Cac kich thuée cho niit ellipse sir dung chit cai Rx va Ry cho ban kinh
truc x va ban kinh truc y. Ta khong cin thém ky tu dang truéc khi nhap ID kich thude
trong quan hé. Kich thuéc Ryd8 phai nhap 1a d8.

Quan hé bao gém kich thuéc giita cic tam thang ding clia hai nit ké nhau (d273)
va ban kinh nut theo huéng y (d269) nhu trong hinh 4-44. N6 quy dinh khoang cach
gifta canh cua nut I6n va tam cta nit nho bén dudi (d301) la giong nhu khoang cach
gifta canh clia niit nhd va tam ctia mot niit bén canh theo huéng thang ding.

Khoang cdch d6 1a khoang cdch giita hai tam niit, trlir ban kinh cia mot nit. Biéu
thiic ta s€ nhap la:

Khodng cdch giita canh ddy niit 16n va tdm cua niit nho ké'tiép = tir tdm toi tdm
theo chiéu thdng dimg niit nhd, triv di bdn kinh- y niit nho

Hodc:

d301 =d273 — d269. (Ta s€ sit dung cac ID kich thudc tuong duong)

Rdi98 -

-

B——

e |

d269

274 PROTRUS 1ONS a1 -—— d273

@

- p2i2 PROTRUSIONS

000

O
O

4266
. t

Hinh 4-44. Cdc kich thudc da gdn dé thdy cdc ID kich thudc

1. D€ nhap quan h¢, chon Tools > Relations. M4 hop thoai Relations.
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2. Chon khéi nuit 16n va mang. Céc kich thudc s€ thay & dang ky hiéu. Néu chiing

khong hién thi & dang ky hiéu, chon Toggle Symbol  trong thanh cong cu
dé bat chiing.

3. Sir dung hudng dan trong hinh 4-44, va tén cua cac ky hiéu thay thé€ dua ra trén
ctra s6 d6 hoa, nhap nhu sau vao trong hop thoai Relations: d301 = d273 —
d269.

4. Chon OK trén hop thoai. Cach nay xac dinh gia tri cia d44.
Pé xem tdc dong cua quan hé:
a. Chon nit pattern trén Model Tree va chon Edit tir menu tat. Cic kich

thudc cho pattern da duoc kich hoat.

b. Chon kich thudc cho khoang cach giita tAm nit nho va thay d6i n6 sang s6
16n hon.

c. Click Edit > Regenerate. Ta s& thdy niit 16n dich chuyén d6i xiing véi cc
nit nho. Lap lai cac xur Iy d€ dua chi tiét trd lai kich thudc goc.

Luon tron cac canh cua nit 16n

Chon bon canh thing ding (cdc géc) clia niit 16n. Tir menu tat, thém luon tron
ban kinh 2.794 mm. Chon mot canh tir dinh va mot canh tir ddy cta nit. St dung menu
tat dé€ luon tron 1.016 mm, né s& tu dong sir dung cho cac canh.

Chon cac canh thang din
/ g g

Chon
canh

ngang

Céc canh nut da luon tron

INSERT 8 QD

Hinh 4-45. Luon tron nit lon
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Poi xitng nit 16n
1. Trén Model Tree, chon feature niit 16n, bao gom ca cac luon tron.

2. Chon Edit > Mirror tir menu chinh hodc biéu tuong Mirror trén thanh cong
cu.

3. Chon mat phang chuian RIGHT cho d6i xitng. Chap nhan feature. Mot ban sao
de6i xing cua feature da chon dugc thém vao mo hinh va doéi dién véi nit hién
thoi.

Tém tat

Mot chi tiét tuong doi phic tap da sir dung két hgp cac mang va phép doi xing

3D bay gio da hoan thanh. Ta cling da hoc dugc cdch dé tham chiéu kich thu6c bang
cac chi s6 ID trong cac phuong phdp quan hé.

4.7. CHI TIET 7: CHI TIET VO SAU

Khéi vo mong Cot Angten

Cac tru vit 6¢

Cat  khoi boi  lénh
Extrude Cut

F T —

oy

Hinh 4-46. M6 hinh chi tiét vo sau
Chi tiét Vo sau st dung mot s6 ky thuat co ban da hoc & cac phan trudc va gidi
thiéu mot s6 ky thuat méi: Vat mat (draft) va tao chi ti€t dang vo mong (shell). Chiic
nang Shell 1a tao rong mot khoi, thanh cta khéi dé duge cho mot gid tri xac dinh. Ta
ciing thay cdch tao mot mat chuian méi offset tir mot khoi, tai méat nay ta bat diu xay
dung feature. Ta s& sir dung k§ thuat nay dé tao 16 cim Angten va céc tru bat vit trén
san cua long.

Ky thuat hoac feature Noi gidi thiéu
Thém khéi bang lénh Extrude Chi tiét 1: Man hinh
Luon tron Feature Chi ti€t 1: Man hinh
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Chi tiét 5: Antenna

Cat khoéi bang lénh Extrude cut: sang 2 phia MGéi

Vat mat khoi (Draft Feature) Méi

Tao chi ti€t dang vo mong (Shell) MGéi

Tao mat chuan nim bén ngoai khéi Méi

Tao feature 16 (Hole) Chi tiét 2: Tai nghe
Sao chép va doi xirng trong 3D Chi tiét 6: Ban phim
Luon trong feature sir dung chuoi canh Méi

Tao khoi co so

Trong chi ti€t méi goi 1a Vo sau, tao khéi co s& ¢6 kich thude nhu trong hinh 4-
47. St dung mit phing chuin Front 1am mat phang phéc thao, va thém mot dudng tam
thang ditng, nhu ta da 1am cho chi tiét Ban phim.

Phdc thdo mot hinh chit nhat tim clia n6é nam trén dudng centerline va dimg trén
mat chuén Top. C4c kich thudc: chiéu cao 120.65 mm va chiéu rong 44.45 mm. Trong

bang nhap tham s, nhap gia tri 12.7 mm cho chiéu sau.
44.45

S vamvava

Hinh 4-47. Cdc kich thuéc cho khoi co so cua vo sau

Tao phan cit thi nhat

Bay gio ta s& cat bo mot mot phan goc clia khoi dac dé 1am nho phia sau ctia dién
thoai. Ta s€ thdy cach kéo ra theo hai huéng dé cit tir diém giita. Trong trudng hop nay
ta s& st dung mat chuén Right, nhu trong hinh 4-48.
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Mait chuén Right

Hinh 4-48. Feature cdt cé thé kéo tir hai phia tir mdt phdng phdc thdo

1. Chon Insert > Extrude. Sir dung mat phang chudn Right lam mat phang phéc

thdo. Tao huéng kéo thich hop, néu khong chon Flip trong hop thoai Sketch dé
dao huédng.

2. Phdc thao thiét dién cat v6i mot dudong thiang duy nhat nhu trong hinh 4-49.
Khi hé tong dua ra dong nhic can chinh, chon Yes cho ting diém. Cac duong
théng va cdc rang buoc tu dong duoc thém vao.

6.35
| 6.35 mm tu canh

9 do cho goc

9 d6—]

Hinh 4-49. Thém cdc kich thudc cho thiét dién cdt

3. Thém mot s6 kich thudc can thiét. Nhap gid tri chinh xdc: 6.35 mm cho
khoang cach tinh tir canh va 9 do cho s6 do cua goc.

4. Chdp nhan phac thdo. Bay gid ta s€ dat cdc thuodc tinh cat trong bang nhap
tham s0.

a. Chon biéu tuong Remove Material dl dé cit mot phan cua khoi.

b. Chon biéu tugng Direction /4 néu can déi huéng cua miii tén chi
huéng cét trén khoi.
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c. Chon Options, va trugt bang 1én, dat chiéu sau cho huéng thi nhat va
huéng thit hai 1a To Next.

5. Chon biéu tugng xem trudc trong bang nhap tham so 125

va quay mo hinh dé
xem pham cit. Chon biéu tuong E dé dong y feature.

Luon tron cac goc

1. Chon hai géc & day va hai goc & trén tach riéng. Click phai chudt va chon
Round Edges tir menu tit. Sir dung lugn tron 12.7 mm cho cdc géc & ddy va
19.05 mm cho phan trén.

2. St dung luon trong cho chd giao gitta khoi co s& va phan cat. Nhap gid tri
101.6 mm.

0

i
P
,  EE v
|

Hinh 4-50. Luon tron canh cdt
Thém phan vat mat (Draft)
Chtic nang vat mat s€ lam thon chi ti€t Vo sau trén tit ca cic phia véi gia tri 10
do, tir phia truGc dén phia sau. Dé dinh nghia mot vat mat, ta chon mot bé mat sir dung
dé vat, r6i chi dinh mot mat “ban 1€”, hudng vat, va nhap mot goc vat.

1. D€ bat dau, ta s& chon mot doan clia bé mit ta muén vat. Huéng mo hinh nhu
trong hinh 4-51. St dung loc Smart, chon bé mat nhu trong hinh 4-51. Mac
dinh Pro/ ENGINEER sé sir dung ving nay dé x4c dinh phan ma ta muon vAt
bao gém ban than bé mat d6 va cdac bé mat ké nd.

Chon mot viing bé
mat dai dién cho toan bo
cac bé mat vat

Hinh 4-51. Sur dung feature vdt mdt
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2. Chon Insert > Draft. M4 bang nhap tham s6 Draft, tap hop cdc bé mat “ban
1€” Draft duoc kich hoat, dang chd chon bé mat 1am tham chiéu.

3. Trong tap hop References, chon mat trudc cua chi ti€t 1am tham chiéu ban I€.
Canh ctia bé mat méi séng, va géc vat dua ra dé nhap truc ti€p. Mii tén chi
huéng vt chi ra tir khoi dac.

Chon mat truéc lam

mit phing “ban 1&”

Hinh 4-52. Sir dung mdt trucc lam “bdn 1é” vt

4. Nhap truc ti€p goc vit la 10 dg, hoac nhap 10 vao hop text trong bang.

5. Chon Preview dé xem két thic feature, hodc chon biéu tuong ‘Y| dé chap
nhan feature va quay lai vung lam viéc.

Nhap gid tri goc vat Jﬂ
o
di€u chinh géc vat /

bang tay

Gingle Suraces !

Hinh 4-53. Sur dung diéu chinh vdt bang tay

Hinh 4-54. Vat mat dd hoan thanh
Luon tron cac canh phia sau

Vi ¢6 10 doan canh phia sau dé chon, nén s€ rit nhanh néu ta stt dung mot chudi
canh (edge chain) dé dinh nghia canh luon tron. Vi hinh dang ctia canh phia sau 12 mot
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duong lién tuc nén ta c6 thé sir dung phim Shift dé chon mot chudi cac doan canh bang
viéc két hop gitt phim Shift va chon lan lugt tiing canh.

1. Véi loc Smart duoc bat, click 1én tiing doan canh cho dén khi né néi sdng dam
nét. (Binh thuong ta c¢6 thé dat loc cho hinh hoc va chon ngay cdc canh).

2. Gilt phim Shift va click vao cdc doan canh khéac tuong tu. Pro/ ENGINEER

Hinh 4-55. Cdc canh da luon tron: Lua chon chudi canh

3. Chon Round Edges tir menu nit chudt phai. Trong bang nhap Rounds, nhap
gid tri ban kinh 3.81 mm. Cic doan luon tron dugc thém vao thanh mot feature
trén Model Tree.

4. Chap nhan feature va thoat khoi bang nhap tham so.

Tao vo mong cho khéi (Shell)
Bay gio ta st dung chic nang Shell 1am rong khéi dac. Can chon duy nhat mot bé
mat tai vi tri mudn bo vat liéu va chi dinh do day cho cac thanh cua vo.

1. Chon Insert > Shell. Trong bang nhap Shell, nhap chiéu day 1a 0.762.

2. Quay mo hinh dé€ ta c6 thé chon bé mit phia truéc. Chap nhan feature.

Hinh 4-56. Chon mdt trudc ciia khoi cho cong cu Shell

Thém phan cim Angten

Phin cam Antenna tao bdi 1lénh kéo hudng vao bén trong khaoi tir mot mit chuin
duoc offset bén trén chi tiét. Khi mot feature duoc tao ¢6 sit dung mot mit chudn &
ngoai mo hinh, chuin ndy duoc tv dong nhém véi feature thanh mot nhém trén Model
Tree. Mit chuin nay 4n khi feature két thic, va chi duoc hién thi khi feature dic biét
nay da luu trit. S dung Thru to Next thiét dat huéng dé tao nén khoi kéo phu hgp bi
giGi han bdi bé mat cta vo.
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Mait chudn offset dugc
thém vao bén ngoai chi tiét

Thiét dién cho
phan cim Antenna

Hinh 4-57. Tao phdn cdm cho antenna

1. D€ bét dau, chon Insert > Extrude. Trong bang nhap Extrusion chon biéu
tugng Sketcher. Khi ta dugc nhic chon mat phang phdc thao, thay vi chon
mot mat dang ton tai, ta chon Insert > Model Datum > Plane dé thiét 1ap mat
chuin méi. M& hop thoai Datum Plane.

2. Click lén tap hop References cuia hop thoai dé kich hoat n6, va click 1én mat
chuin Top, c6 thé chon tai Model Tree hoic truc tiép trén mo hinh. Mot mat
phéng méi dugc thém vao, dugc offset tir mat chuén Top.

Chii
Offset 1a mot kiéu chuan mic dinh khi ta chon mot mit chuén 1am ham chiéu.
Ta c6 thé sir dung hop danh sdch bén phai ctia chon lua dé thay déi kiéu tham

chi€u. Dé thém nhitng tham chi€u phu vao tap hop, giit phim CTRL trong khi
chon lua cac tham chiéu.

3. Trong hop Offset Translation, nhap 123.19 mm. Gi4 tri nay s& dat mat chuén
bén trén canh cua vo la 2.45. Chon OK trén hop thoai. Click vao niit
Continue, r6i chon mit phang mdi tao trong bang Placement 1am mat phang
phéc thao.

4. Néu cén, chon Flip dé 1am miii tén chi huéng phac thao huéng vao khéi dic.
Vo s& c6 hudng tir trén xudng, dé dé rang hinh dung vi tri thiét dién trong khi
vé. Click lén Sketch.

5. Toan bo cdc tham chi€u can thiét 1a hai mat phang chuén Right va Front, déng
hop thoai Reference.

6. Tao mot dudng tron trén mit phang phic tho, vé6i cdc kich thudc nhu trong
hinh 4-58. Puong kinh 7.366 mm, khoang céch tir tam va mat chuén Front 1a
5.588 mm, va mat chudn Right 1a 15.748 mm.
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DTz
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Hinh 4-58. Cdc kich thuoc cho khoi kéo tron

7. Chon biéu tugng ¥ trén thanh cong cu Sketcher dé chap nhan thiét dien.

Kiém tra huéng kéo va click 1én mili tén chi huéng dé n6 ding huéng néu can.

L N R . N
8. Chon Extrude up to next surface = cho kiéu chiéu sau, khoi sé kéo vé phia

kh6i vo va bi gidi han bdi bé mat né gap ddu tién. Chon bi€u tuong Preview
trén bang nhap tham s6 dé xem két qua. Chap nhan feature.

Thém 16 va luon tron phan cim Antenna

1

. Dé thém mot 16 tam trén truc ctia phan cam, chon truc cua phan cdm, va chon

Insert > Hole. Xem truéc 16 da dat né trén duong truc cta phan cam. (Cic
truc hién thi. dé don gian hod viéc Iua chon truc, sit dung Pick from List hoic
dat loc 1a Datums). Dat duong kinh la 3.302 mm.

. M& bang Placement. Thay kiéu 16 1a dong truc (coxial), véi truc clia phan cdm

la thanh phan tham chi€u chinh (Primary reference). Click 1én tham chi€u tha
hai (Secondary Reference) dé kich hoat né, va chon mit tron cuia phan cam la
thanh phan tham chi€u thit hai. Vi trf nay cta 16 tai bé mat phia trén cta phan
cam.

. Chon Thru to Next cho chiéu sau, 16 s€ dimg lai tai bé mat k& tiép. Dong y

feature 16 va thoat khoi bang nhap tham so.

Canh trén:
0.76 mm

Canh vong
0.51 mm

Hinh 4-59: Thém cdc luon tron vao phdn cam Angten
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4. Bay gid ta thém céc luon tron. Click phai 1én canh trén ctia phan cam Angten
va stt dung menu tat dé thém mot lugn tron 0.76 mm.

5. Dé lugn tron phan giao gifta phan v va phan cam, chon mot chubi giao tuyén
giong nhu ta da lam trude do trong chi ti€t cho canh vat. Véi loc Smart duge
bat, click 1én mot doan canh cho dén khi doan d6 dugc chon. Gitlt phim Shift
va chon mot s& cac doan khac trong chudi. Toan bo canh tu dong duoc chon
Iva. Thém mot luon tron 0.51 mm.

Thém cac tru bat vit

Trong bai hoc nay, ta s& két thidc chi tié€t vo sau bang viéc tao mot feature kéo bao
gém hai tru sit dung d€ vit hai nira cia v6 dién thoai vao nhau. Ta s& dat mot kiéu 16
tieu chudn trong hai tru, va thém cac luon tron tai chd giao cta tru va long vo. Khi cdc
feature két thuc, ta s€ sao chép va doi xiing ching.

Hai tru dugc thém vao
trong cung mot feature

Hinh 4-60. Cdc tru bdit vit
Vi cdc tru nim trén bé mat nghiéng, ta s& tao mot mat phang chudn offset xudng
tr vanh ctia 1ong vo sit dung 1am mat phang phéc thdo. Céc tru sé dugc kéo tir mat
phéng mdi nay t6i san cha long, giong nhu cach tao phan cim Antenna.

1. Chon Insert > Extrude. Véi tap hop mat phang duoc kich hoat trong hop thoai
Sketch, chon Insert > Model Datum Plane tir menu chinh. Tao mat chuin
offset giong nhu da lam véi phan cdm cia antenna, nhung offset mat chuén tir
mat mép ctia vd mot doan -1.524. Gia tri am dé dat mat chuidn xuéng dudi mat
mép ctia vo.

2. Sau khi da dat, chon OK trong hop thoai, va chon Sketch trong hop thoai
Section dé vao ché€ do Sketcher. Néu chi tiét khong dua ra theo hudng ding,
click vao biéu twong X trén thanh cong cu Sketcher va OK trén hop thoai
Confirm. Hop thoai Sketch duoc dua ra. Click vao cidc nit Flip va
Orientation dé thay d6i huéng, r6i chon OK.
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Hinh 4-61. Ddt mdt phang chudn Offset

3. V& mot dudng tron cho thiét dién day cla tru tht nhat. Ty 1& ctia n6 khong
quan trong, ta ¢ thé vé mot dudng tron 16n dé c6 thé nhin thdy, va kich thuée
ctia n6 cho sau. Click dé hoan thanh dudng tron hién thoi. Di chuyén con trd
va v€ duong tron thit hai.

4. V& duong tron thit hai bang cach chon tam, ky hiéu rang buoc “R” dua ra tai
duong tron mdéi khi ban kinh clia né bang ban kinh dudng tron thit nhat. Hoan
thanh duong tron khi ky hiéu R dugc hién 1én. Puodng tron thit hai bay gio bi
rang budc thiang hang v6i duong tron thit nhat, ca hai dudng tron c6 gia tri ban
kinh la giong nhau.

Chi y: Ta ciing c6 thé st dung céc rang budc cho hai dudng tron. Sir dung
Sketcher > Constrain.

5. Thém céc kich thuée chinh xac, va nhap gia tri duong kinh 1a 4.826. Chap nhan
phéc thdo. Tao huéng kéo 1a hudng vao mo hinh, va kiéu chiéu sau 1a Thru
To Next. Chap nhan feature.

Thiét dién tho véi

i ky hiéu rang
| buoc bdn kinh
: (3 6R 2

101.8

N Lo L
Hinh 4-62. Kich thudc cho feature tru

Thém cac 16 cho cac tru vit
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Bay gio ta thém cdc 16 ¢6 miéng con cho cdc tru vit. Ta s& thém mot 16, rdi sao
chép n6 sang tru khac. Khi két thic 14y doi xiing cdc tru va céc 16 sang phia khéc cla
long, tit ca ching s€ lién két v4i nhau.

Lo dAu tién s& bat dau qua tir ddng phia sau cua vo. Lo s& khong giong 16 khoan,
miéng clia nd s& con & gan mit trén cua tru, nhu thay trong hinh 4-63. Chéc chan céc
truc duoc hién thi ta dé dung chiing 1am céc tham chiéu cho 16.

1. Chon Insert > Hole. Chon truc vi tri dé dat 16 1én tru. Xem trudc 16 va tru sé
dong tam véi nhau.

Chon mat sau lam tham chiéu
thit nhat cho ca hai 16

miéng
I con
v\\
Khoan
#:ZEEL)JFS\lI.CLVt?ZEJfaSE?&RU 1) HOLE rong

Hinh 4-63. Ddr 16 trén mdt sau ciia long

2. Chon bang Placement. L6 1a dong truc, véi truc cua 16 1a tham chiéu chinh
(primary reference). Néu khong, chon truc, va kich hoat cac tham chi€u phu va
chon mit phing 16n & phia sau ctia vo. Lo bay gio da tham chiéu chinh x4c.

3. Chon Standard Hole, g Countersink va Counterbore | | "] Click vao

bang Shade va nhap nhitng thong tin nhu trong hinh 4-64. Chiéu sau khoan la
Thru All. Chap nhap feature.

p—|23909
1016 40,00 “’/J_
1

2ems v —a N vk
ClseFt | w
jZf — “

\ Prmnary I

A_2442051F20 [ Fip | | Comal v

Secondsy reletences
SurtFSEXTH

[] Exit Countessink
1" Placement |[Shape  Mote Froperies

Ll |3 ||unc w| W 258 v 4k~ @ | mao| g
Hinh 4-64. Ddr cdc gid tri cho 16 con

Sao chép cac 10

68



B mon co dién tir & CTM dac biét

Ta s&€ mong mudn tao ra mot moi lién két cho bon 16, ching sé dugc cap nhat tat

ca khi 16 goc c6 mot su thay déi ndo d6 duoc tao ra. Cach tot nhat dé 1am diéu nay 1a
sao chép feature goc dat vao vi tri khéac, trong truong hop nay 1a & tru tha hai. Sau khi
16 da dugc sao chép dén tru thit hai roi, ta s&€ d6i xding céc tru, cac 16 va cdc luon tron

da tao tir mot phia co s& sang phia khac qua mat phang chuén Right. Réi ta s& c6 4 tru
khoan, tat ca déu duoc lién két vé6i nhau.

Khi ta sao chép mot feature, can xUr Iy qua mot ddy céc 10i nhic trong Menu
Manager cua Pro/ E cho phép ta thay déi cac kich thudc hodc cdc tham chiéu cho
feature da sao chép. Trong trudng hop nay, ta s& sao chép 16 doc mot mit phing dén
mot truc khéc:

1. Chon Edit > Feature Operations. Click Copy trén Menu Manager.

2.

N6i sang New Refs trén menu con Copy Feature, (ta s& dap ting mot tham
chiéu mdi) Select (Ta s& chon mot feature dé copy tir chi ti€t hién tai),
Dependent (sao chép va gilt nguyén cac kich thudc tir chi tiét goc), va Done.
Ta dugc nhic dé chon feature sao chép.

. Chon 16 tir Model Tree, mé menu Group Elements, v6i dudng ndi sdng VAR

DIMS. Cic kich thudc ctia 16 12 s6 va dugc ndi sang. Néu ta muon thay do sao
chép, st dung menu nay. Vi ta mudn sao chép chinh xac, click vao Done. M&
menu WHICH REF. Bé mit tham chi€u cho 16 “cha me” ndi sang trén chi
tiét.

. Vi ta s€ st dung tham chiéu nay cho sao chép, click vao Same. Tham chiéu tha

hai cho 16 “cha me” va truc, bay gid néi sang.

. Chon Alternate, click 1én truc cta tru thit hai. L6 da dugc sao chép, va da

thém vao Model Tree tai nhom sao chép (copied group). Click Done.

. Chon nhiéu canh tai géc cua cac tru va st dung luon tron 0.762. Chap nhan

feature.

Hinh 4-65. Luon tron tai goc cua tru

Doi xiing cac tru vit

Cudi cung, ta s€ sao chép va doi xting cac tru vit sang mot phia khac cua long vo

str dung giong nhu xur 1y sao chép cac 16 trong chi tiét PC board.

1. Chon Edit > Feature Operations.
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2. Trén Menu Manager chon Copy. Trong menu Copy Feature, néi sdng
Mirror, Select va Dependent.

3. Chon Done trén Menu Manager. Hé thong nhéc chon cac feature dé doi xdng.
Trén Model Tree, chon:
a. Khoi kéo cua hai tru
b. L6 goc (16 tao dau tién)
c. Nhém 16 da copy
d. Feature luon tron tai ddy tru (céc lugn tron c6 thé 1a mot feature)

4. Chon OK trén hop thoai Select Confirmation, va Done trén Menu Manager.

5. Chon mit chuén Right, trén man hinh hoic Model Tree. Cic feature da duoc
sao chép la doi xing va thém thanh mot nhém vao Model Tree. Chon Done

tren Menu Manager.

Hinh 4-66. Cdc 16 va cdc tru vit da doi xiing

Toém tat

Ta da tao mot chi ti€t st dung chic nang tao chi tiét vo mong (Shell), vat mat
(Draft), luon tron (Round) va 16 (Hole) dé tao cdc features. Ta ciling hoc cdch st dung
mot s6 hinh hoc kha don gian dé tao mot chi tiét phiic tap. Chi tiét sau cliing 1a mot bai
luyén phtc tap hon st dung mot s6 cac k¥ thuat tuong tu nhu chi tiét trén.
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4.8. CHI TIET 8: VO TRUGC

o j -. Tai nghe

Phan cit va boc
Man hinh

e “/—Phéin cat va boc

Phan cit va boc
Microphone

Hinh 4-67. M6 hinh chi tiét vo trude

Chi ti€t vo trudc giong nhu chi ti€t vo sau, né la mot khdi vo mong véi céc tru cd
16 dé bat vit dugc tao bdi lénh kéo tir mat phia trong. N6 bao gébm phén cét dé lap chi
ti€t Man hinh va céc khung 1ap bo phan Tai nghe va microphone.

Vo trude cling duge cat cac 16 vira van véi cdc nit cla chi ti€t ban phim. Trong
truong hop nay, cach tot nhat dé tao cac 16 tai phia trudc ctia vo 1a tao né trong ché do
lap rap. Khi ban phim va vo trude duoc lap rdp v6i nhau, ta ¢ thé tao tit ca céc 16 cat
mong muon béng diéu khién Pro/ E cit bo vat liéu tai noi xen vao giita hai chi tiét. Ta
s€ thdy cdch lam nay khi ta 1ap rdp céc chi tiét & chuong ké tiép.

Ky thuat va feature Noi trinh bay

Thém mot khoi kéo co s, lwon tron  Chi tiét 1; Man hinh

Kéo cat: Hai phia Chi tiét 7: V6 sau

Feature vat mat (Draft) Chi tiét 7: VO sau

Feature tao vo mong (Shell) Chi tiét 7: VO sau

Tao mat chuan nim ngoai chi tiét Chi tiét 7: Vo sau

Cac feature 10 (Hole) Chi tiét 2: Tai nghe

Sao chép va doi xitng trong 3D Chi tiét 6:Ban phim;Chi tiét7:Vo sau
Luong tron st dung chuoi canh Chi ti€t 7: Vo sau

Nhap mot thiét dién da luu triv MGéi

Tao khéi co sé cho vo trude

Tao chi tiét méi c6 tén goi la vo trudc.

Tao mo khoi co s& giong nhu phuong phap di dung dé tao khoi co s& dau tién
trong chi ti€t vo sau. St dung mat chuén Front 1am mat phang phéc thao, chdp nhan
huéng mic dinh. Trong ché do Sketcher, dic duong centerline trén truc thang ding va
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phéc thao hinh chit nhat co s& nhu thdy trong hinh 4-68. Chac chin cac ky hiéu “> <”
cho thay tam thang ding clia hinh chit nhat 12 dudng centerline. Khi ta chap nhan phac

thao va quay lai bang nhap tham sd, dac do sau la 4.953 mm.
44,45

B

Thém mot duodng centerline theo
huéng truc thang diing (mit phing
chuén Right)

/ 120,65

g
Hinh 4-68. Cdc kich thudc cho khoi co so ciia vo trudc
Thém cdc mdt phdng chudn co sé
Tiép theo, ta s& thém hai mat phang chuin xay dung. Mat thit nhat s& qua mat
phang trén ctia khéi co s& thit nhat. Mat thit hai s& 13 offset 50.8 don vi doc theo khoi
co sO tir mat thit nhat.

1. Bé thém mat phéng chuin thi nhat, chon Insert > Model Datum > Plane.
Chon bé mat Top lam mat tham chiéu trong hop thoai Datum Plane. Mait
chuin méi duoc dua ra & ché do xem trudc.

2. Click vao miii tén chi huéng trén mat chuin xem truéc dé n6 huéng vao khoi
dac. Vi mat chudn s€ ngang bing v6i bé mit vira chon nén gia tri dich chuyén
dat 1a 0. Chon OK trong hop thoai Datum Plane.

3. Thém mat phang chudn thit hai, chon Insert > Model Datum > Plane. Click

lén mat chudn vira tao lam tham chi€u cho mit chuian méi. Nhap gid tri dich
chuyén 12 50.8 mm.

4. Chon OK trong hop thoai Datum Plane. Mit chuidn méi dugc thém vao. offset
vao bén trong khoi co s& 50.8 don vi tir mat chuin du tién.
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Chon canh nay cho
viec thém mit chuédn
thit nhat

Hinh 4-69. Thém cdc mdt phdng chudn
Luon tron cdc goc cua vo sau

1. St dung phim CTRL dé chon hai canh géc trén. (Dé dé rang chon cdc canh ta
tat hién thi mat chudn).

2. Click phai chuot va chon Round Edges tir menu tit dé thém mot luon tron
19.05 mm. St dung k¥ thuat twong tu trén cac canh goc dudi, thém vao luon
tron voéi gié tri 12.7 mm.

Sau khi thém hai luon tron, ta c6 thé giit lai bang nhap tham s6 va thém cdc
luon rtron that hai. Cac lugn tron nay dugc thém vao sau khi ta da nhap cong
cu sé thém cac feature riéng biét. Pro/ ENGINEER s€ chir cac gia tri da st
dung sau ciing nhu 12 gi tri mic dinh cho lugn tron mdi, ta c6 thé sir dung
bang thiét dat truot lén trong bang nhap tham s6 dé hiéu chinh cdc gid tri cin
thiét. Tat ca cac thiét dat bao gdm trong mot 1an goi 1énh thi dugc thém vao
mot feature trén Model Tree.

Hinh 4-70. Cdc kich thudc cho cdc goc luon
Xdy dung phan ldap chi tiét Man hinh
Trong thu tuc nay, ta sé€ tao mot khoi kéo tir mat trude ctia khoi co s dau tién, ta
s€ thdy cdch str dung mot s6 cdc canh da ton tai dé€ dinh nghia thiét dién méi.
1. Dé bat dau, chon Insert > Extrude va chon mit truéc cta khoi co s ddu tién
lam mat phang phac thao. Pay 1a mat offset tir mat chuan Front. Chon Sketch.

2. Trong hop thoai References, thém cac chuin xay dung offset Iam tham chiéu,
va chon Close. (Nh6 ring, ta c6 thé bat hién thi chuidn d€ chon chuin. Khi
chuin da dugc tham chiéu, ta c¢6 thé tit hién thi chuin dé khong 16n xon trong
vung vé).
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FROMT__| bTH A
Chon mat
truGc  lam
mit phang

phac thao
(R

Thém mat
chuan
offset lam

tham chiéu - P TR
Hinh 4-71. Ddt lén ving phdc thdo khoi kéo bao chi tiét Man hinh

3. Chon Sketcher > Edge > Use dé dinh nghia thi€t dién kéo stt dung céc canh
da c6. Khi m& hop thoai Type, chon Chain, nhung khong dong hop thoai.

4. Tai dong nhac, chon ca hai canh cta khoi kéo dang ton tai. Pro/ E chon hai
duong thang va mot cung tron gitta ching, trén hodc dudi. Sit dung hop thoai
Choose dé chic chan cung tron trén da lua chon. (Click Next dé thay déi thiét
dién), va chon Accept. Chon OK r16i click Close trong hop thoai Type. Chudi
da dugc danh diu boi ky hiéu chudi ¢6 hinh S.

5. Pat tam - va - cdc diém cudi cla cung tron M 520 cho diém tam gin lén
dudng tam thang ding, va dudng tron ndy ti€p tuyén v6i dudong tham chiéu cha
mat chudn da tao & trén.

DPiém tam cung tron

|

| Cic ky hiéu chon
/ I‘I Z lwa chubi

|

2z R e
FHHEF N L T IO ETT I L PR PP CaC dlem cuol
T

| cuia cung tron

Hinh 4-72. Cung tron két thiic vdi tam va tiép tuyén véi mdt chudn
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6. Bay gid cét bd cac dudong khong can thiét & bén dudi cdc diém cta cung tron.

Str dung cong cu xén dong 5 dé x6a cdc dudong thang dudi cung tron ta da
thém vao.

7. Bay gio ta ¢6 thé nhap ban kinh cho cung tron 49.276 mm. Vi cic canh cua
thiét dién da dugc dinh nghia bang cdc canh co s&, va tam cua cung tron nam
trén dudng centerline, gia tri can thi€t dé dinh nghia cdc kich thudc cua thiét
dién chi can gia tri goc.

8. Chon ¥ trén thanh cong cu Sketcher dé dong y thiét dién. Nhap chiéu sau
3.302. Kiém tra huéng va déng y feature.
Thém phan cat cho chi tiét tai nghe
Bay gio ta sé& ding lénh cét dé lugn tron phan trén cta vo cho chi tiét Tai nghe.
Thiét dién cho phéan cit nay giong nhu da tao mot 1an & phan trudc da 1am vdéi chi tiét
VO sau.
1. Chon Insert > Extrude. Sir dung mat chuin Right (chia déi chi tié€t) lam mat
phéng phéc thio.
2. St dung mot cung tron thuc dé dinh nghia thiét dién nhu thay trong hinh 4-73.
Néu kich thuée ude luong 5.08 khong tu dong thém vao, sit dung cong cu Add
Dimensions (thém kich thuéc) dé chén noé vao.

~ 5.08 _
P

25.4

T

\ Ap dung rang budc ti€p tuyén giita cung
/ tron va duong thang tham chiéu

Hinh 4-73. Cdc kich thudc cho thiét dién cdt

3. Str dung cong cu Constrain E dé rang budc cung tron ti€p tuyén v6i canh
truGc cua khoi kéo dang ton tai. Click 1én cong cu, chon cung tron va phan
truGc cha khoi kéo tham chiéu. Khi ta thém mot dudng thing khong tham
chiéu trong rang budc, n6 dia tu dong thém vao danh siach hop thoai
Reference.
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4. Nhéap gia tri 25.4 cho cung tron. Chap nhan phac thao.

5. Click vao biéu tuong Remove Material dé tao khoi kéo cit vat lieu. Dam bao
miii tén chi huéng huéng vao khoi dac. Pat Side 1 va Side 2 1a Through All
trong bang Options. Xem trudc khi cat va dong y no.

Tao feature vat mdt (Draft)

Bay gio ta s€ sir dung 1énh vat mat cho bé mit ngoai giong nhu ta da lam véi chi
ti€t vo sau.

1. Chon mot bé mat ngoai ctia khoi dac. Click Insert > Draft. M bang nhap
tham sO Draft.

2. Vi tap hop Draft Hinges dugc kich hoat, chon mat sau cta vo. Chi dinh goc
vét diéu khién truc tiép dugc dua ra trén mo hinh.

3. Nhap truc ti€p gia tri vat ra phia ngoai 10 do, hoac nhap 10 trén bang nhap
tham so trong hop gia tri.

4. Chon Preview dé xem feature két thiic, hodc dong y feature va quay lai viing
lam viéc.
Chon phia sau lam tham chi€u “ban 1&”

Hinh 4-74. Chi dinh hudng cho géc vdt
Ap dung luon tron cdc canh

1. Chon cdc canh gitta bé mat va khoi nho vira tao va ting dung luon tron. Ban
kinh Iuon ¢ dudi 19.558. Ban kinh & trén la 6.35. Khi hai lugn tron da hoan
thanh, canh trén clia dién thoai s& khong phai 1a mot dudng thang giy khic.

2. Chon mot s6 doan ctia canh vo méng, gitt phim Shift va chon cac doan khac.
Luon tron voi ban kinh 12 3.81 tir menu tat.
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19.658

Hinh 4-75. Cdc kich thudc cho cdc luon tron

Tao vo mong cho khéi dac (Shell)

V6i cac lugn tron dugc hoan thanh, ta di sdn sang dé st dung feature tao vo
moéng. St dung thu tuc tuong tu nhu ta da st dung cho chi tiét vo sau. Nhap 0.762 cho
chiéu day thanh.

Hinh 4-76. Vo sau khi da xu 1y tao long

Tao phan cit dé 1ap chi tiét Man hinh va Tai nghe

Trong thiét dat sau cua cac thu tuc, ta s€ két thic phan trong cta dién thoai. Ta sé
tao mot phdn m& cho chi tiét Man hinh, va thém cdc 16 nho cho microphone va Tai
nghe. Cu6i ciing, ta s& tao cac tru vit dé ghép chi ti€t vo trudc vdi vo sau.

Tao phan ddt va phan mo cho chi tiét Man hinh

Tru6c hét cat phan gid tai d6 dat chi ti€t Man hinh. Kich thudc cta né trong bai
dau tién, thiét dién da luu trit v6i tén Thietdien Mh.sec. Thiét dién luu trit nay su dung
dé cit.
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Thanh thiét dién cat

Thiét dién md

=

- Feature lugn tron géc

Hinh 4-77. Chi tiét cia phan md chi tiét Man hinh
AB
1. Chon biéu tugng Saved View List 0 48 huéng chi ti€t vo vao khung nhin
Front.

2. Chon Insert > Extrude. Chon bé mit sé& dat phan cat md cua Man hinh lam
mat phac thdo. Dong hop thoai References.

|

1

<43.32

! |
T |

[
13- Sl St ) EDLGNE}_
|

|
! F2a.62 ——

N |

:ﬁlﬂ

1

________________w

| |
Hinh 4-78. Mt phdc thdo cho phdn cdt ciia chi tiét Man hinh, va thiét dién nhdp

|
i
i
i
i
!
! 55.344
!
|
i
i
i
i
i

3. Chon Sketcher > Data tir menu File. Chon file Thietdien Mh.sec. Thiét dién
duoc nhap, néi sang, va dit vao viing lam viéc. M& hop thoai Scale Rotate.

4. Pat ty 1¢ 1a 1. Click vao biéu tugng trén hop thoai dé chdp nhan thiét dién.
Thiét dién dugc dat véi cac kich thude dinh nghia khoang cach tir cac duong
thang tham chiéu.
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5. Chon Sketcher > Dimension >Normal. Thém mdt kich thuée 3.81 vao gitra

cung tron ddy cua thiét dién Man hinh va cung tron thap hon cua khoi kéo nhu

hinh dudi.

&

r 337z —

L I

T N
T T

N R, oy

1
o
<

Hinh 4-79. Cdn thiét dién nhdp vao

'

6. Bay gio chon Sketcher > Constrain dé can cic tam cua thiét dién va vo.

Trong hop thoai Constrains, chon cong cu rang budc Colinear . E- ] Click

duong tam cuta thiét dién, va duong tam cua vo dién thoai. Hai duong tam

duoc cian dong tam. Chon OK dé dong hop thoai Constraints. Chap nhan

thiét dien.

7. Chon biéu tugng Remove Material. Click vao mii tén chi huéng cho né
huéng vao chi ti€t. Nhap gia tri do sau 0.508, chip nhan feature.

Rang budc colinear

Kich thudc thém

Puong cong duéi

33.782

20.

432

Hinh 4-80. Thiét dién nhdp da duoe ddt
Tao phan cat thung cho chi tiét Man hinh
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Nhu ta da xem & phan trude, ta c¢é thé st dung cdc canh da c¢6 1am co s cho cac
kich thuéc clia canh khdc. Day 1a mot k§ thuat dung dé thiét 1ap phan cét cho chi tiét
Man hinh.

1. Chon Insert > Extrude. Chon mat san ctia phan cét cta chi ti€t Man hinh 1am
mait phang phic théo.

2. Click 1én cong cu Offset From antenna Edge IZ tir menu Use Edge. Trong
hop thoai Type, chon Loop. (Khong dong hop thoai).

3. Chon mot canh ngoai cua phan cit & trén. Sketcher dinh nghia chubi tir tt ca
cdc dudong noi nhau cua phan cat. Hudng offset chi ra boi mili tén do, va dong
nhac yéu ciu nhap gia tri offset. Vi ta muon offset vao phia trong, nhap gid tri
offset -0.762. Déng hop thoai Type. Thiét dién cho phan cit ngoai da duoc
tao.

4. Dong y thiét dién. Pit chiéu sau 1a Thru All. Click vao biéu tugng g& bo vat
lieu dé tao phan cat. Hu6ng mii tén chi huéng huéng vao chi tiét. Dong y
feature.

AN

-0.762

Hinh 4-81. Offset cdc canh cho thiét dién cdt ciia chi tiét Man hinh
Luon tron cdc goc mo
Chon tat ca 4 canh géc cta phan cat trén, va thém luon tron 2.03 cho chiing, nhu
trong hinh bén.

Hinh 4-82. Luon tron cac canh goc
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Tao phan cat cho tai nghe
Phan cat Tai nghe giong nhu sap dit cac hinh 16. Ta sé& sir dung thiét dién bao gém
516, mot 16 & tam va 4 16 khac nam trén dudng tron bao quanh né.

1. Chon Insert > Extrude, va chon viing mat phu can chu tuyén Man hinh lam
bé mat phdc thdo. & day cdc 16 s€ vuong goc 90 do so v6i bé mat long va
xuyén qua bé mat cong. Khi m& hop thoai References, sit dung né dé thém
duong théng cao nhat ctia v 1am dudng thang tham chiéu.

o

Chon bé mat nay lam

mat phang phac thao

Hinh 4-83. Ddt phdn cdt cho chi tiét Tai nghe

2. Ti€p theo, dat duong centerline nim ngang cdch dudng thang tham chiéu 10.16
mm. Si dung cong cu Add Dimensions (thém kich thudc) dé cho khodng céach
tir duong centerline dén tham chiéu trén.

i [ e Thém dudng thang
1016 phia trén cua vo lam

tham chiéu Sketcher

Thém duodng centerline
nam ngang cich dudng
trén mot khoang 10.16

Hinhf 4-84. Khodng cdch duong centerline nam ngang

3. Dau tién ta s& dat mot dudng tron dé st dung lam mot dudng tham chi€u xay
dung cho cédc 16 vong ngoai. Chon cong cu Circle O va tam cta duong tron
12 giao clia cdc tham chi€u thang ding va nim ngang. Pit duong kinh cha
duong tron la 3.046 mm.

4. Chon dudng tron va click Construction trén menu tat cia nit chuot phai déi
n6 thanh duong contruction.

81



B mon co dién tr & CTM dac biét

5. Bay gio ta s& dinh nghia cdc thiét dién cat. Chon lai cong cu dudng tron va vé
mot dudng tron tam clia dudng tron nim trén giao cla hai truc thang ding va
nam ngang. Nhan nit gifta chuot dé thoat cong cu vé& dudng tron, dat kich
thudc ban kinh cua duong tron 1a 1.016 mm.

6. Bay gio chon lai cong cu duong tron, va v€ bon duong tron tai giao cua cac
duong centerline va duong tron constructions, xem hinh bén. Khi ky hiéu rang
budc R dua ra, ban kinh cua cic duong tron mdéi déu giong dudng tron & tam.

Rang buoc “R” chi ra céac
10.46  bdn kinh 12 bing nhau

Chuyén d6i dudng tron sang
mot dudng construction
Hinh 4-87. Phdc thdo thiét dién cdc 16

7. Sau khi thiét dién cat dugc dinh nghia, chap nhan thiét dién. Click biéu tugng
Remove Material d€ tao phan cét. Dat chiéu sau 12 Thru All. Chic chan miii
tén chi huéng hudng vao trong chi ti€t vé mong. Chap nhan feature.

Tao phan bao va phan do cho chi tiét tai nghe

Phan bao 1a mot khoi kéo mong, khoi mong nay 1a mot phan rong, ¢ day 1a téng
hop mot feature kéo va mot feature ciat dé dinh nghia mot hinh tru, ta dua ra khéi kéo
c6 gia tri do day toan thé khi dinh nghia thiét dién.

Ta dat mot feature qua mot bé mat bé mat nay khong cung do cao, trong trudng
hop nay, dudng cong nadm trén bé mat cua vo. Giai phdp nay 1a dé kéo né xuéng san
clia vO tir mot mat chuén offset, nhu thdy trong hinh bén. Do sau dat 1a Thru to Next
s€ lam chan khai kéo khi dé€n bé mat phu hop.

Ta sé& tao chudn nay khi hé thong dua ra dong nhic chon lua mét phang phac thio.
C6 thé tao mit chudn truéc khi bit ddu feature, nhung tao né trong moi trudng cua
bang nhap cho feature, va nhém véi feature trén Model Tree.
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Feature Mat phing
) chuan Front
cét clia tao
phﬁl’l do Mf_ll‘[)h.f\ll_lg
chuan offset
Khéi kéo
mong | | N
{ ’JE &
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- L S _LL_«J‘ Huwdng cua
T feature

Hinh 4-88. Tao phdn giit chi tiét Earpiece
Ta da tao xong mot mit chuin giong nhu trong chi tiét vo sau, st dung cic dong
huéng dan sau dé thém mat chudn offset méi va tao thi€t dién phan dd cho chi tiét tai
nghe.

1. Chon Insert > Extrude. Khi ta duoc dua ra dong nhic cho mat phing phac
thao, sir dung Insert > Model Datum > Plane. Offset mit chudn mot khoang
-2.54 tir mat tham chiéu.

\ /— Chon bé mat trén ctia vo

cho tham chiéu chuén offset

Hinh 4-89. Chon tham chiéu offset cho mdt phang chudn mai
2. Nhin phong to feature mang 16. Déng hop thoai Reference.
3. St dung cong cu duong tron dong tam dé vé& dudng tron. Chon tam cua 10.
Kéo duong tron méi ra huéng ngoai. N6 dong tam véi 16 & gitra. Dat duong

kinh cua duong tron 1a 7.112 mm, day s€ la duong kinh ngoai. Chap nhan
thiét dién.

4. Thiét 1ap cho khoi kéo mdng:
a. Dt chiéu sau (depth) 1a Thru ti Next Surface.
b. Lam miii tén chi huéng huéng tir mét chudn vé phia chi tiét vo.

c. Chon biéu tuong Thicken Sketch El Nhap gid tri 0.76 mm. Gi4 tri nay
xéc dinh chiéu day thanh.
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d. Click vao biéu tuong Direction 4 dé chic chan kich thudc phdc théo 1a
dudng kinh huéng vao phia trong. Biéu tugng diéu khién chiéu day huéng vao
trong thi€t dién, ngoai thié€t dién, tam thi€t dién. Xem trudc va chap nhan
feature.

Hinh 4-90. Két thiic khoi kéo mong
Thém phdn do va luon tron cudi cing
Phan d& dé do chi tiét tai nghe 1a mot feature cét (Extrude cut) don gian sur dung
mat trén clia phan bao 1am mat phang phdc thdo. Thiét dién cat 14 dudng tron dong tam
vGi thiét dién bao, tam trung véi truc clia phan bao.

1. Str dung cong cu tao dong tron dong tam trén thanh cong cu Sketcher dé
tao thiét dién cat v6i duong kinh 3.128 va chiéu cao 1a 1.27.

2. Tao lugn tron gitra phan giit va long vo v6i ban kinh 12 0.762.

St dung mat
phang trén lam
mat  phang
phéc thao

Feature trong
ché€ d6 xem
trudc

|

Hinh 4-91. Phdc thdo phdn cdt

Tao phan bao va phan giit cho chi tiét Microphone
Bay gio, tai phan duéi ctia vo, ta s& tao cac feature dé bao microphone.
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1. DAu tién, tao phan cét cho 16 cia microphone. Chon bé mit san cua long chi
tiét 1am mat phang phdc thdo. Sir dung canh thip nhat ctia long v lam tham
chiéu.

2. Thém mot dudng centerline doc mét chudn Right. V& mot canh cta ranh, su
dung rang budc ti€p tuyén giita cung tron va dudng centerline. Doi xting phac
thao qua duong centerline, st dung cic kich thudc nhu trong hinh 4-29.

3. Hoan thanh feature: G& bo vat liéu va kiém tra huéng. Dat chiéu sau 12 Thru
All.

j 4.318

H

4. Chép nhan feature. Cudi cuing, dat Iuon tron 0.508 trén canh trudc clia ranh.
1 +
>~ 0.508

+
r 4138
H T H
7.366 -oo0n Woc tiép
| |
o |

‘ tuyén gitfa cung tron va
| 7 7.366 canh thang

Hinh 4-92. Thiét dién cua feature cdt cho 16 ciia microphone
Tao phdn bao Microphone
Pay 1a mot khoi kéo mong hinh chit nhat véi do day thanh 1a 0.762 mm. Khoi
kéo nady ciing duoc tao bing cdch kéo xuéng mat long ciia vo tir mot mat chuin da tao
bén ngoai lam mat phac thao.

1. Tao mat chuédn giéng nhu cach 1am véi phan giit chi tiét Tai nghe, nhung offset
mot khoang -0.762 tir bé mat clia 1dng vo. Sau khi mat phang chuin da tao rdi,
stt dung né 1am mat phang phac tho.

2. bit mot dudng centerline thang ditng doc theo mit chuin Right. Ta s& cAn mot
tham chiéu ndm ngang, st dung hop thoai References dé thém mot cung tron
cua phin cét 1am tham chiéu. Ta ¢6 thé bat dudng centerline ndm ngang qua
tam cua cung tron.

3. St dung cong cu Rectangle dé tao thiét dién. Chac chan ring ta thdy ky hiéu
rang budc cach hién ra (> <) hinh chit nhat chia doi bsi duong centerline. Cac
kich thuéc nhu da thay trong hinh 4-93.
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Hinh 4-93. Phdc thdo khoi kéo chita microphone
4. Chéap nhan thiét dién. Click vao biéu tuong Thicken Sketch. Dit chiéu sau 1a
Up to Next Surface. Diéu chinh hudng kéo cho dén khi thiét dién chi ra phia

ngoai canh.
5. Chap nhan feature. Thém luong tron 0.254 cho ddy cua khoi kéo

Hinh 4-94. Hoan thanh phdn chita microphone

Thém cac 10 va cac tru vit

I\) IS ) l\)

Bruisng kinh khdichdt

Mat chudn Front
/ / 3.175
= 2
%/ j

Hinh 4-95. Cdc feature tru vit: Tru, chot va lo

BPu3ng kinh tru vit
381
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Bay gio tat ca cdc phan con lai 1a tao bon tru vit. Nhu ta thdy trong hinh 4-95, mot
tru vit bao gom ba feature. Feature thit nhat 1a mot khai kéo tron kéo xudng long chi
ti€t vo tir moOt mat chudn. D thém mat chuén, ching ta ¢ thé sir dung mat chuan Front
cho feature nay.

Tao hai try, trén va dudi trong mot feature, giong nhu da lam véi céac tru cua chi
tiét vo sau. Lap lai vi khéi xay dung nay ngang bang véi cac canh cua chi tiét vo, ta cé
thé str dung mat chuin Front 1am mat phang phac thio.

1. Tao cac tru trén va dudi trong mot feature trén mot phia cta long vo, cach lam
giong nhu ta da lam véi céc tru cta chi ti€t vo sau. Xem hinh bén cho cic kich
thudc thiét dién.

100474

7 9375 e

Hinh 4-96. Toan bo cdc kich thudc cho cdc thiét dién tru

2. Khi hai feature tru dugc hoan thanh, ta ¢6 thé st dung mat chuan Front 1am
mat phang phac thao cho feature chot. Thiét dién nay, dat huéng kéo khoi
Xxuong mat trén cua tru.

St dung cong cu Concentric Circle dé vé thiét dién dong tam vdi cdc tru
hién tai. NhéG rang dé xem ky hiéu rang buoc “R”, chi thié€t dién phan chot
giong ban kinh cua phan thit nhat. Dat duong kinh 3.175 mm.

3. Pt huéng kéo ra ngoai, lén tir mat phang phac thao. Pat chiéu sau kéo 1.02
mm. Chap nhan feature.

J —F'LDE

_il

it R .

Z
Hinh 4-97. Kéo phdan ghim [én trén canh cia long
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Thém cdc lo

1. Sir dung cong cu Hole (tao 18) dé cheén cédc 16 dong truc véi tru. Cac 16 st dung
truc ctia phan chot 1am tham chiéu thit nhat va bé mat cta chot lam tham chiéu

tht hai. Chdng 1a cdc 16 miéng con tiéu chudn M2.2X.45 véi hé ren 1SO.
Chiéu sau vit 5.33 mm.

2. Chap nhan feature va thém céc luon tron 0.51 mm tai diém gip nhau giita cic
tru va long vo.

Sao chép va doi xiing cdc tru

Khi hai tru két thic, chon tat ca cac feature bao gom trong ching, va st dung tha

tuc Copy va Mirror dé thém chiing sang phia d6i xiing qua mat chuén Right, nhu ta da
tirng 1am vdéi chi tiét vo sau.

Hinh 4-98. Cdc feature tru da doi xiing

Toém tat
Dén day ta da hoan thanh tét ca cac chi ti€t cho bai hoc 1ap rdp. Doc gidi thiéu vé

Assembly (lap rap) trong chuong ti€p theo va hoan thanh bai hoc dé tao mot file 1ap rap
m&i.
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Chuong 5
LAP RAP PIEN THOAI DI PONG

Trong chuong nay, ta s& hoc phuong phdp lap rap nhitng chi tiét cia mo hinh dién
thoai di dong trong mot file 1ap rap. Ché do Assembly cho phép ta lap rap cdc chi tiét
bing cédch dat ching trong tham chi€u véi nhitng chi tiét khac, hodc véi d6i tugng
khong phai la chi ti€t nhu nhitng mat phéng chuén, nhitng diém chudn, hoac hé toa do.

Ta s& bat dau lap rap nhiing chi tiét trong dién thoai di dong bang dat mot “thanh
phan co s¢” trong mot file 1ap rdp trong. Ta s& st dung cdc placement constrains (sap
dat rang buoc) dé thém timg chi tiét 1ap gidp va dat huéng ching trén mot thanh phan
co s6. Cac rang buoc duge xédc dinh nhd cdac bé mat hay cédc canh la: Aligned (sap dat),
mated (gim), hoac offset, va bang céc gid tri hoac céc gidi han.

Sau khi hoan thanh lap rdp vo dién thoai di dong, ta s&€ hoc mot s6 k§ thuat sira
déi dé tao nén su thay déi trong mo hinh. Ta s& thdy thay ddi trong lap rap sé tu dong
thay d6i quay trd lai chi tiét.

5.1. CAC RANG BUOC LAP RAP

Cac rang buoc trong 1ap rap giéng nhu st dung trong ché do Sketcher phai du dé
hoan thanh sip xép chi tiét trong moi twong quan 3D. Ta phai thiét 1ap nhiing tham
chiéu theo hai huéng, dinh nghia theo mét moi quan hé bé mat hoac canh (mate hoac
offset), va nhap nhitng gia tri cho tham chié€u. Khi trén mot chi ti€t trong mot 1ap rap da
du cac rang budc, chi tiét d6 duoc coi la full contrained (day du cac rang budc). Ta cé
thé thém mot chi ti€t vao cum lap rap chi ti€t d6 chua ddy du cac rang buoc. Chi tiét
trong truong hop nay coi nhu 1a mat chi tiét da dong géi (packeged).

Ta c6 thé twong tdc 14n nhau giita nhap, dat, va rang buoc cac chi tiét dé xay dung
mot cum 1ap rdp boi cdc doi tuong. Ta ciing c¢6 thé st dung tu dong xdc dinh cdc sap
dat rang budc dé tang t6c do xur Iy. Nhing thi tuc trong 1ap rdp dién thoai di dong gidi
thiéu ca hai phuong phap.

Khi ta bat ddu mot l1ap rdp mdi, true hét ta phai xdc dinh chi ti€t nao nén 1a chi
ti€t co sO. Tat ca cac thanh phan sau d6 s& tham chi€u lap rap truc ti€p trén chi tiét nay
hodc chi tiét khac. Trong lap rdp ndy, ta s& sit dung chi tiét vo truGe 1am thanh phan co
SO.

Pro/ ENGINEER cung cip mot s6 rang budc sip dat dé 1ap rap cdc chi tiét. Ta sé
thiy tuy chon Automatic chi chon rang budc t6t nhat lién quan dén vi tri. Hop thoai
Component Placement cung cap cac rang budc sau.

Rang buoc Su mo ta

Mate Vi tri chia hai bé mat hodc hai mat phang chuin huéng vao nhau.
Kiéu Mate c6 thé 1a trang khit hodc song song.
Neéu ta dat chon lua offset 1a Orient, huéng cdc bé mat theo
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cung mot huéng (song song véi nhau)

Align Lam hai bé mat hodc hai mat chuan ciing huéng véi nhau, hai
truc déng truc hodc hai diém tring nhau.
Align c6 thé dat 1a Offset hodc Coincident. Néu Offset dat 1a
Orient, cac bé mat s& cung huéng v6i mot khoang offset khong
thay déi.

Insert Chén moOt bé mit tron xoay vao trong mot bé mat tron xoay
khdc, tao nén su dong truc tuong ung.

Coord Sys Dit hai hé truc toa do chudn trung nhau.

Tangent Diéu khién su ti€p xidc cia hai bé mit tai di€ém ti€p tuyén cla
ching.

Pnt On Line | Diéu khién tiép xtic clia mot canh, truc, hodc mot ving chuin
v6i mot diém.

Pnt On Srt Rang budc hai bé mat véi muc dich 1am cho hai bé mat dé ti€p
xtc v6i nhau trén mot diém.

Edge On Srt | Rang budc mot canh ti€p xtc v6i mot bé mat

Angle Lam quay cac truc hodc cic canh.

5.2. VI TRI CUA THANH PHAN CO SO

Budc thit nhét trong qua trinh tao 1ap rap 1a nhap mot thanh phéan co s va tu dong

sip dat hé toa do chi ti€t ciia n6 véi hé thong toa do lap rap.

1. Chon File -> New. M& hop thoai New.

2. Chon Assembly trong truong Type, va nhap mot tén cho lap rdp. St dung
khuon mau mac dinh.

3. Chon OK. M& clra s6 chinh ctia Pro/ ENGINEER va hién thi cdc mit chuén

1ap rdp mic dinh, tat ca duoc danh ddu vdi tién t6 ASM_.

4. Chon Insert->Component->Assemble trén Main Menu (Menu chinh). M&
hop thoai Open.

5. Chon Vo _trudc.part. Mo hinh vo trudc ciia mo hinh dién thoai di dong duoc

dua ra va m& hop thoai Component Placement.
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Flace | Move | Connect

Constraints
Type Offzet
Coincident
Mate Coincident
Mate Coincident

L+ ][=]®)

Component Reference

PART3: Surface

Agzembly Reference
FARTE: Surface
Flacement Status

Fully Constrained

[ 0K ] [F'review] [ Cancel ]

Hinh 5-1. Hop thoai Component Placement

6. Trong hop thoai Component Placement, chon E] dé 1ap rap vo dién thoai
trén mot vi tri rang buoc mac dinh. Lénh nay sdp dat hé toa do chi tiét v6i hé
toa do 1dp rdp. Cac mat chuén cla chi ti€t Front, Right, va Top dugc sip dat
thang hang véi nhitng mat chudn 1ip rdp tuong tng.

7. Chon OK. Thanh phan co s& bay gio da rang budc toan phan.

5.3. LAP RAP CAC THANH PHAN VAO THANH PHAN CO SO

V6i mot chi tiét co s& trén mot bé mat, ta ¢ thé thém nhitng chi ti€t khac cho qué
trinh 14p rdp. Khi ta chon mot tham chiéu tir cum lap rdp va mot tham chiéu tir mot chi
ti€t dang 14p rap, Pro/ ENGINEER tu dong chon mot kiéu rang buoc thich hop cho cip
tham chiéu xac dinh. Huéng lién quan cta cac chi ti€t cling duoc tinh toan & day.

5.3.1. Chi tiét Man hinh dién thoai

Trong thii tuc ndy ta sé thay cach dé thém chi ti€t Man hinh vao lap rap st dung

trg gidp tu dong sip x€p cac rang buoc.

1. Chon Insert > Component > Assemble. Chon file Manhinh.prt trong thu muc
va chon Open. Chi ti€t Man hinh dugc dua ra bén canh chi ti€t co s& va hop
thoai Component Placement dugc md ra. Tuy chon sap xé€p Automatic duoc
chon mac dinh.

2. Chon biéu twong Separate Window (clra s6 riéng biét) trén hop thoai
Component Placement. Bu6c nay phong to chi ti€t trong mot clra so riéng
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biét ctia ching dé thay rd bé mat chon lua. Tat ca céc diéu khién thu phong

(zoom) va dich (pan) lam viéc trong pham vi ctia s6 riéng.

3. Chon bé mit dudi cua chi ti€t Man hinh 1am mot thanh phan tham chi€u. Hién
hop thoai Component Placement bé mat cia Man hinh dong vai trd mot
thanh phan tham chiéu.

4. D€ tham chiéu lap rdp, chon mit trong viing bac noi dit chi tiét Man hinh. Néu
rang budc Align khong tu dong tro gidp, click vao hop Type dé thay déi né.
Chi tiét chi 1a mot phan cta rang budc.

Bé mat day cla Cat bac d& datchi
méan hinh tiét man hinh

Hinh 5-2. Tao tham chiéu ddu tién cho chi tiét Man hinh

5. Phéng to va chon bé mat canh cua chi ti€t Man hinh 1am tham chiéu thi hai va
ddy ctia phan cét ctia vo dién thoai noi ma chi tiét Man hinh s& ghim vao lam
tham chiéu lap rdp. Céc rang buoc s& tu dong dugc chon. Chi ti€t Man hinh
dugc chén vao viing cat bac va trang thdi sdp dat hién trong hop thoai
Component Placement day du cac rang budc.

Bay cla viung bac

Bé mat canh clia
rm&n hinh

Hinh 5-3. Tao tham chiéu thit hai chi chi tiét Man hinh

6. Chon Preview dé xem cdc thanh phan 1dp dat v6i nhitng rang buoc hién thoi,
hodc chon OK dé déng y thiét lap.
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Hinh 5-4. Chi tiét Man hinh ddy du cdc rang budc voi chi tiét vo

5.3.2. Chi tiét Tai nghe

Trong tha tuc ndy, ta s& lap rap chi ti€t Tai nghe vao phan trudc cia chi tiét vo.
Tuy chon sap diat Automatic chon céc rang budc Insert va Mate ching da dugc gi6i
thiéu trong thu tuc 1ap rdp chi tiét Man hinh. & day ta phai quay mo hinh dién thoai tir
huéng nhin mic dinh dé chon ving sau ctia vo dién thoai. St dung View > View
Manager dé luu trit huéng nhin vo dién thoai dé dat chi tiét Tai nghe. Ta ciing c6 thé
dé rang quay lai hudng nhin nhu thé khi 1ap rap chi ti€t microphone & dang sau vo dién
thoai.

Hoan thanh c4c budc sau dé 1ap rap chi ti€t Tai nghe vao thanh phan co so:

1. Chon Insert > Component > Assembly. Chon file Tainghe.prt trong thu muc
va chon Open. Chi tiét Tai nghe dugc dua ra véi thanh phan co s& va hop thoai
Component Placement dugc md. Tuy chon sip xép Automatic dugc lua
chon mac dinh.

2. Chon mat trudc cta chi tiét Tai nghe. Trong hop thoai Component Placement
bé mit chi tiét Tai nghe hién ra lam mot thanh phan tham chiéu.

3. Sau d6 quay chi tiét vo va chon long ctia phan boc Tai nghe. Hai bé mit duoc
chon bay thang nhau. Tu dong chon Mate dé rang buoc. Nhap gia tri dich
chuyén 12 0.
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Mat trude cta chi tiét

Hinh 5-5. Bdt tham chiéu thit nhdt cho chi tiét tai nghe

4. Cho tham chiéu thi hai, chon bé mat canh cta chi tiét Tai nghe. Chon thanh
trong ctia phan boc chi ti€t Tai nghe noi ma chi tiét Tai nghe s& dugc ghim
trong tham chié€u lap rdp. Rang buoc Insert tu dong chon trong hop thoai. Chi
ti€t Tai nghe dat trong phin boc va hop thoai Component Placement hién thi
cac thanh phan rang budc day du.

Thanh bén trong

Bé mat canh
Hinh 5-5. Tao tham chiéu thir hai cho chi tiét Tai nghe

5. Chon Preview dé xem céc thanh phan sip xé&p vé6i nhitng rang budc hién thoi,
hodc click OK dé dong ¥ cdc thiét 1ap hién thoi.
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/

Hinh 5-6. Tai nghe ddy di cdc rang budc vdi vo trudc
5.3.3. Chi tiét Microphone
Lap rap chi ti€t microphone cin dat 3 tham chiéu va 3 rang buoc.
1. Sir dung cac thu tuc nhu da lam véi cac chi tiét truGc d6, mang chi tiét

microphone vao lap rap. Microphone dua ra cung véi chi tiét co s& va hop
thoai Component Placement dugc ma ra.

2. Chon bé mat trudc cia microphone cho moét thanh phan tham chiéu.

3. Chon mit san ctia viing boc microphone trén mit sau ctia vo dién thoai dé tham
chiéu lap rap. Rang buoc Mate tu dong duoc chon va lam hai bé mat thang
nhau. Trang thdi sap dat trong hop thoai Component Placement duoc hién thi
chi tiét dugc rang budc mot phan.

Mat trude

Hinh 5-7. Tao tham chiéu thit nhdt cho microphone
4. Sau do, chon mat bén cua microphone.

5. Chon math thanh ctia phin boc microphone tuong tng trén mat trudc ctia vo dé
tham chiéu lap rap. Rang budc Mate chon tu dong trong hop thoai. Nhap 0 cho
gia tri dich chuyén (valua offset). Chi ti€t vin chua hoan chinh rang buoc va
can phai thém mot rang budc nita.
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Mt thanh

Mat bén

\‘.@
Hinh 5-8. Tao tham chiéu thit hai cho microphone

6. Chon mot mit bén nho ctia microphone cho tham chié€u ti€p theo dé rang budc.

7. Cudi cung, chon mat thanh cua phan boc microphone tuong tng trén phan
truGc clia vo dién thoai cho tham chi€u lap rdp. Rang buoc Mate dugc lua chon
tu dong, dua ra dong nhac cho gia tri offset. Nhap 0 cho gia tri offset.

Mat bén cua
phan boc
tuong tng

Mii tén chi
hudng offset

Mat bén nho

Hinh 5-9. Tao tham chiéu thit ba cho microphone

8. Chon . Vung thong bdo trang thdi sdp dat trén hop thoai Component
Placement cho thay chi ti€t microphone da day du cac rang budc.

9. Chon Preview dé xem sip xép chi tiét v6i cdc rang buoc hién thoi, hoic click
OK dé dong y cdc thiét lap.
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Hinh 5-10. Toan b¢ cdc rang budc ciia microphone, thdy 3 thiét ldp rang budc
5.3.3. Chi tiét PC board

Lap rap PC board trén thanh phin co s& cidn dén cic rang buoc Mate, Align,
Insert. Ta s€ ghim mat trudc cua PC board 1én bac tru tron trong 1ong sau cua chi tiét
v0, can mit chudn Right va chén bén tru trong 1ong sau clia vo vao trong céc 16 ctia PC
board dé céc rang buoc dugc day du.

1. Chon Insert >Component>Assemble dé nhap file PC_board.prt, nhu ta da
lam vé6i cac chi tiét khac.

2. Chon bé mit truéc ctia PC board (v6i ving chudn) cho thanh phan tham chiéu
tha nhat.

3. Chon bac tron cua tru 6c¢ vit trong phan sau ctia vo cho tham chiéu lap rép.
Rang budc Mate tu dong dugc chon dé tham chiéu hai bé miat. Cac bé mat d6
bay gi® thang nhau.

Bé mat trude Bé mait bac

Vung chuén
Hinh 5-11. Tao tham chiéu thit nhdt cho PC board
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4. Sau d6, chon céc mat chuin Right trong cé hai chi ti€t PC board va vo cho céc
tham chiéu ti€p theo. Rang buoc Align duoc chon tu dong, va PC board nam
trong vo trudc cta dién thoai.

5. Rang budc cudi cung cin ta chén mot trong cdc tru oc vit trong vo trudc vao
trong mot 16 ctia PC board tuong tng. Gitt phim CTRL va ALT, va st dung
chuot dé di chuyén PC board tir vo trudc. (1an luot, ta ¢6 thé st dung nhing
lénh trong tab Move cua hop thoai Component Placement)

6. Chon vung bén ngoai hinh tru cua tru dc vit.

7. Chon vi tri bén trong 16 tuong tng trén PC board. Rang budc Insert dugc chon
tu dong va chi ti€t PC board da diy du cac rang buoc.

Ving ngoai hinh tru Bén trong 16 tron tuong ting
Hinh 5-12. Tao tham chiéu thit hai cho PC board
8. Chon Preview dé xem sip xép cdc thanh phan véi cac rang buoc hién thoi,
hoic chon OK dé chap nhan nhitng chdp nhan hién thoi.
—

B

N

Hinh 5-13. Ddy du cdc rang budc cua PC board trén vo trudc
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5.3.4. Chi tiét ban phim

Ban phim 1a chi tiét duy nhat khong thé 1ap rdp mot céch truc tiép trén thanh phan
co sO. Trong thu tuc nay, ta sé& thdy cdch dé an chi ti€t vo truéc dé chon lua trén PC
board mot cach ré rang khi tao dung. Sau do, ta lap rdp ban phim lén PC board.

Khi ta thém mot thanh phan vao lap rap, ta c¢6 thé khong biét noi ma chi tiét vira
nhat, hoac ta khong muon xac dinh vi tri ciia n6 ¢6 lién quan dén mot hinh hoc khac.
Ta ¢6 thé cho phép mot thanh phan khong du céc rang budc hodc khong rang budc.
Thanh phan khong rang budc goi 1a packaged component.

Trong thl tuc nay, ta s& lap rdp mot bo phan, roi déng hop thoai Component
Placement truéc khi bd phan d6 day du cac rang budc. Ban phim s& hoan thién trong
khi ta tao mot mat chuén lap rdp mdi. Roéi ta s€ sit dung 1énh Edit Definition dé day du
cac rang budc chi tiét.

Cudi cung, ta s& sit dung 1énh Unhide dé dat lai vO trudc va tao ving cit cho
nhiing nut phim so.

Lap rap Ban phim

1. Chon file vo_trude,prt tir Model Tree. Click phai chuot va chon Hide tir menu
tat. Chi tiét vo truéc dugc an.

2. Mang chi tié€t ban phim.prt vao lap rdp lén chi ti€t PC board.

3. Chon canh PC board giita ving bao chuén cho tham chiéu lap rap.

4. Sau d6, chon mat sau cua ban phim cho bé mat cua bo phan rang budc. Rang
budc Mate tu dong duogc chon va hai bé mat duoc rang budc khong day du.

-

Vung chuin

Mat sau
Hinh 5-14. Tao tham chiéu thir nhdt cho ban phim

5. Tiép theo, chon mat chuin Right trén PC board.

6. Chon mat chuin Right trén ban phim. Nhap 0 cho kich thudc dich chuyén
Align va click Ien ¥ . Ban phim chua ddy du cic rang buoc.

7. Chon OK dé hoan chinh lap rap va dong hop thoai Component Placement.
File ban phim trén Model Tree bao gom ky hiéu chi ra né 1a mot bo phan hoan
chinh.

Tao mat phang chuan cho chi tiét PC board
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Mot bé mit tham chi€u 1a can thiét khi thiét 1ap rang budc cudi cung.
1. Click chuot phai vao pc_broad.prt trén Model Tree va Activate trén menu tat.

2. Chon Insert > Model Datum >Plane. Chon canh trén cua viing chuin cho
tham chi€u thi nhat. Tén mat tham chi€u thi nhat va rang budc Through dugc
dua ra.

Canh trén cua ving chuén

Hinh 5-15. Mot phdn rang budc cua ban phim

3. Bay gi0, cho mit phiang tham chiéu thit hai, gitt phim CTRL va chon mat trén
cta PC board. Tén mit chudn tham chiéu thi hai va rang buoc mic dinh duoc
dua ra.

4. Vi ta muon mat chuin vuong géc v6i bé mat ciia PC board, chon tén mit chuan
tham chi€u tha hai trong hop thoai Datum Place va click Normal trén hop
danh sach tha xuong, rdi click OK.

Thém nhitng rang budc lap rap cudi cung

1. Trén Model Tree, click phai chudt vao Ban phim.prt va sau d6 click Edit
Definition tir menu tat.

2. Hop thoai Component Placement m¢& ra. Click * | dé them rang budc cudi

cung.

3. Chon mait tham chi€u mdi ta da tao trén PC board, roi chon bé mat trén cta
Ban phim va chon OK. Rang budc Align tu dong dugc lua chon va ban phim
da day du rang budc.
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Mat trén

Hinh 5-16. Tao tham chiéu thit nhdt cho ban phim

4. Chon Preview dé xem sip xé&p cdc bo phan véi nhitng rang budc hién tai, hodc
chon OK dé dong y nhiing thiét 1ap hién tai.

Hinh 5-17. Ddy du cdc rang budc cua ban phim trén PC board

Chi tiét vo trude dién thoai

Bay gid ban phim di ddy du cdc rang buodc véi PC board, ta c6 thé bd ché do 4n
chi tiét vo trudc. Mot su xen k& xuat hién sau khi bo an vo truée, boi vi chiéu cao cua
cac nut cua phim s6 vuot qua do day ctia vo dién thoai. Nhitng nit nay nho ra vuot qua
vO trudc cta dién thoai, ta phai cit bé nhitng 16 nit phim s6 d6. Sir dung qua trinh 1ap
rap dé cit tao nhitng 16 nay ta hiéu chinh vd trudc st dung cdc kich thuée ctia ban
phim, khong m& chi tiét d6. Nhitng 16 d6 chuyén trd lai chi ti€t cover (chi tiét vo trudc
trong ban vé part) dé thém vao mot feature.

1. Click chuot phai vao Vd_trude.prt trén Model Tree va réi Unhide tir menu tat.

2. Chon Edit > Component Operations > Cut Out.

3. Chon chi tiét vo truéc nhu 1a mot chi tiét tir d6 cat bo va roi click vao OK.

4. Chon Ban phim nhu mot tham chi€u thiét k& cho viéc cit bo va 16i click OK.
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5. Trén menu tuy chon, click vao tuy chon mac dinh Reference va roi click
Done. Nhitng 16 cat bo cho nhitng niit ctia chi tiét ban phim da hoan thanh.

Dich chuyén Ban phim dé khép phan cit bo
Str dung Edit Definition dé dich chuyén ban phim tir 1dp rap dé khép vdi phan cét
da tao ra.

1. Nhan phai chu6t 1én Banphim.prt trén Model Tree va click vao Edit Definition
tlr menu tat.

2. Trong hop thoai Component Placement, xod rang budc sau alignment-
coincident. Giit phim CTRL va ALT va click 1én ban phim dé truot né theo
mot hudng tir 1ap rap.

3. Dé dat lai vi trf ban phim, d4anh dau lai trong hop va chon OK.

5.3.5 Chi tiét vo sau

Trong thu tuc ndy, ta s& 1ap rdp chi tiét vo sau vao vo truée. Rang budc Align str

dung cho cic mat chuan Front, Right, va Top cho lap rdp. Bdi vi ta phai chon nhiéu mit
chuén trong qud trinh x{ 1y, st dung Search Tool (cong cu tim ki€ém) dé ré rang xac
dinh va chon Iya ching.

1. St dung Insert > Component > Assemble dé mang chi ti€t VO_sau.prt dén
lap rap dién thoai. Hop thoai Component Placement dugc mo ra, sdn sang
dat cac rang budc tu dong.

2. Chon Edit > Find. M& hop thoai Search Tool.

3. Chon Datum Place trong danh siach Look For, va roi click vao Vo _sau.prt
trong danh sach Look In. Click Find Now. Mot danh sach cua tat ca cac mat
chudn trong v sau dugc dua ra.

4. V6i tham chiéu thit nhét, chon chudn ldp rap RIGHT tir danh sdch va click vao
miii tén dé thém né vao hop Selected items. Click Close. Pua ra mat chudn la
bo phan tham chiéu trong hop thoai Component Reference.

5. Tiép tuc st dung cong cu tim ki€m Search tool dé€ hop céc chuan lap rap Front
va Top tuong tng vGi ching. Khi chi tiét da day du cac rang budc, chon
Preview. Néu can thiét sir dung nit Change Constraint Orientation dé cin
chinh nhiing chi ti€t hop 1y.
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Hinh 5-18. Hop thoai Search Tool cho ldp rdp

5.3.6. Chi tiét Antenna
Thu tuc cudi cing nay 1a chén chi ti€t Antenna vao vi tri 16 cdm trén chi tié€t vo
sau cua dién thoai.

1. Mang file Angten.prt t6i 1ap rap dién thoai di dong.
2. Chon bé mat ddy cua dau antenna 1am mot bo phan tham chiéu.

3. Chon mat trén ctia phian cam antenna lam tham chiéu 1ap rdp. Rang buoc Mate
tu dong dugc chon 1am cho hai bé mit dich chuyén trung nhau.
— Mat trén

Mit day
Hinh 5-19. Tao tham chiéu thit nhdt cho antenna
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4. Antenna cin thém mot tham chi€u nita. Chon truc chuin cho ca antenna va 16
noi ma antenna sé duoc trén vao. Antenna da day da cac rang budc véi vo sau
va lap rap dién thoai da hoan thanh.

Truc chuén cua 16

Truc chuén clia Antenna
Hinh 5-20. Tao tham chiéu thit hai cho antenna

5.3.7. Tao khung nhin khai trién cua lap rap

Mot khung nhin khai trién hién thi chi ti€t nhitng moi quan hé trong mot lap rap.
Khung nhin khai trién khong tic dong dén nhitng rang buoc 1dp rap hodc vi tri cudi
cuing clia céc chi tiét. Khi mot mo hinh dugc khai trién, cac chi ti€t duoc riéng biét trén
mot co sO ngu nhién va c6 thé can sip xép lai. St dung Assembly > Modify > Mod
Expld dé thay d6i khung nhin khai trién.

1. Mo file lap rap dién thoai da hoan chinh.

2. D€ tdch lap rap, chon View > Explode > Explode View. Khai trién lap rdp

theo vi tri mac dinh.

Hiéu chinh vi tri cac bo phan khai trién

Dé di chuyén céc bo phan tach ra t6i mot vi tri mic dinh méi, hoan thanh nhiing
budc sau:

1. Chon View > View Manager. Hop thoai View Manager dugc dua ra.

2. Chon tab Explode, va Edit va Redefine. Trén Menu Manage, chon Position.
Hop thoai Explode Position mo ra.
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Hinh 5-21. Hop thoai Explode Position

Cha y
Mot bé mat hoic mot mit phang chuin sir dung dé x4c dinh mot tham chiéu
dich chuyén khi dat cdc bo phan. Sau khi chon View Plane nhitng bo phan di

chuyén tu do trong ving hién thi. Tuy chon Motion References thém nhing
gidi han dich chuyén ctia thanh phan.

3. Chon Plane Normal trén danh sich Motion Reference.

4. Chon mot mat trén mo hinh dién thoai dé€ sir dung 1am tham chiéu dich chuyén,
va 16i chon mot bo phan dé dich chuyén trén mo hinh 1ap rap khai trién.

5. Sur dung chuot dé di chuyén va dat timg bo phan. Nhan phim gifta chuot dé
thodt hoat dong dich chuyén. Lap lai dich chuyén véi cac bo phan khéc.

6. Déng View Manager. Chon View > Explode/ Unexplode dé phuc héi lai
khung nhin lap rdp.

Hinh 5-22. Khung nhin khai trién va khong khai trién cuia ban ldap rdap
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5.3.8. Hiéu chinh lap rap

Bay gid mo hinh da lap rap hoan chinh, ta ¢6 thé muon hiéu chinh mot vai hoac
tat ca cac feature. Ta c6 thé 1am thay déi tir ché do 1ip rap thay thé mo hinh chi ti€t
nhap vao cho moi bo phan.

Trong phan nay mo ta nhitng cdch dé 1am thay d6i thi€t k& tir cac muc do 1ap rap
khac nhau. Ta ¢6 thé tao, xod, bo, va hiéu chinh cic chi tiét feature tir ché do 1ap rép.
Khi ta hiéu chinh mot bo phan trong ché do 1ap rap, nhitng thay d6i s& tu dong cap nhat
trong cac ch€ do Part (chi ti€t) va Drawing (ban vé).

Pinh nghia lai cac rang budc siap xép cua lap rap

Stt dung Edit > Definition dé thay d6i hoiac thém nhiing rang budc sip xép cua
1p rap. Tru6c do ta da sir dung Edit Definition dé them mot rang buoc lap rap dé hoan
chinh céc bo phan. & day ta sé€ st dung Edit Definition dé hiéu chinh c4c rang buoc
sép x&p cho chi tiét Antenna dé€ kéo dai né tir chi tiét dién thoai di dong.

1. Click phai chuot dé chon chi ti€t antenna.prt tit Model Tree va chon Edit
Definition tir menu tat.

2. Nhap 25.4 mm cho gia tri hiéu chinh Mate. Antenna s€ duoc kéo dai. Chap
nhan thay doéi.

G0 bo va lay lai cac chi tiét

G& bo nhiing chi tiét trong mot 1ap rap gidng nhu g& bo céc feature trong mot chi
tiét. Nhitng chi tiét nay c6 thé g& bo tam thoi tir 1ap rép, chiing c6 thé trd lai mo hinh
v6i 1énh Resume.

Nhitng feature c6 thé g& bd dé luu trit tai mot thoi diém va ghi nhé khi dang 1am
viéc v6i nhitng 1ap rdp 16n, thoi gian cai tao va hién thi, hoac thir thiét ké lai.

Cha y

Chon Setting mili tén trén Model Tree, click vao Tree Filters, va roi check vao
hop Suppressed Objects dé hién thi nhitng phan tir g& bo trén Model Tree. Mot chi tiét
hién thi, chiing c6 thé chon dé 14y lai (Resume).

Hiéu chinh nhiing gia tri kich thudc cua chi tiét
Ta ¢6 thé hiéu chinh lap rdp hodc cdc gia tri kich thudc chi tiét tir pham vi 1p rdp.
Trong tht tuc nay ta hiéu chinh kich thudc cua dau Antenna.

1. Nhan phai chuot 1én Antenna.prt trén Model Tree, chon Activate tir menu tat,
va click dup lén ddu antenna. C4c gid tri kich thuGc hién thi trén mo hinh.

2. Chon gi4 tri kich thu6c dé hiéu chinh (12.7 mm) Nhap gid tri méi 1a 25.4 mm

va click vao ¥ . Kich thuéc bay gid duoc thay d6i nhung kich thudc chinh
cta chi ti€t van giong nhu vay.
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I:Ith.-
3. Click vao 5= hoac Edit > Regenerate. Dau Antenna bay gio da cap nhat kich

thudc moi.

y 127

Hinh 5-23. Ddu antenna: trudc va sau khi hiéu chinh

Toém tat

V6i ban 1dp rap da hoan thanh, ta c6 thé tao nhitng ban v& cho qué trinh san xuat.
Pro/ ENGINEER tao nhitng ban vé& vé6i day du kich thudc, cac kich thuée ay dugc nhap
vao trong giai doan thit nhit clia qua trinh thiét k€ dién thoai di dong.

Chuong 6
TAO CAC BAN VE KY THUAT TRONG PRO/ ENGINEER

-—_-———__\_\_\_

[
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¥
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RO 502

o Sty

OETAIL A
SCALE 9,009

- F -
Hinh 6-1. Bdn vé chi tiét dau Angten
Chuong nay gidi thiéu cach tao cac ban vé ky thuat tir cic mo hinh chi ti€t va mo
hinh lap rdp cla dién thoai trong ch€ do Drawing clia Pro/ ENGINEER. Ban vé ché tao
biéu dién mot doi tugng vé theo mot hudng xac dinh, mdi hinh bi€u dién nay goi 1a
mot hinh chi€u. C6 nhiéu kiéu hinh chié€u trong mot ban v&, ching c6 thé biéu dién mot
s0 kich thudc cua chi tiét.
Trong bai hoc nay ta s& thdy phuong phdp dé tao mot ban ké chi tiét cia mot cum

lap rdp, st dung chic niang Table (bang). Nhiing trang ti€p theo ta s& thém mot so kiéu
hinh chi€u cho nhiing chi ti€t cu thé. Trong bai hoc nay ta khong tao ddy di 9 ban vé
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cho 9 chi tiét da xay dung, ma chi gidi thiéu nhitng thao tac lam viéc co ban cta qua
trinh tao mot ban vé ky thuat.

6.1. TIM HIEU VE KiCH THUGC VA SU LIEN KET

Tao kich thudc cho céc hinh chi€u ctia ban v€ trong Pro/ ENGINEER la mot xt 1y
dac biét, khong giong mot s6 chuong trinh ghi kich thudc va tao ban vé k¥ thuat khac
ma ta da st dung. Diéu khac biét 1a hé s6 lién két ctia Pro/ ENGINEER - thay vi st
dung mot chuong trinh vé dé thém kich thuGc vao mot hinh chiéu tai vi tri can thiét, ta
c6 thé chon dé hién thi céc kich thuc da hinh thanh sin trén hinh chi€u, tir mo hinh
3D. Két qua 1a ngay lap tiic ta ¢6 thé hiéu chinh mo hinh 3D qua cac kich thudc trong
ban vé&. Khi hién thi c4c kich thuéc trong ban vé, cdc kich thuéc dé goi 1a cac kich
thuéc diéu khién vi ta ¢6 thé sit dung né dé diéu khién hinh dang cia mo hinh 3D qua
ban Vvé.

Di nhién, s& c6 trudng hop ta cin phai thém kich thudc dé biéu dién mot gid tri
nao d6 cho mot doi twong, vi du lap lai mot hinh chiéu trén mot trang ban vé khac. Dé
thém nd, st dung cac 1énh Dimensions tir menu Insert. Cac kich thude chén vao goi la
céc kich thudc thém (Add) hoidc céc kich thude diéu khién, bsi vi cdc lién két cla
ching 1a duy nhat mot huéng (one-way), tr mo hinh t6i ban v€. Néu cac kich thudc
thay ddi trong mo hinh 3D, tét cd cdc gid tri hiéu chinh & mo hinh va ¢4 ban vé s& dugc
cap nhat. Tuy nhién, ta khong thé sir dung cac kich thuéc diéu khién trong ban vé dé
hiéu chinh mo hinh 3D.
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Hinh 6-2. Cdc hinh chiéu cua moé hinh 3D, khong thé hién cdc kich thudc
6.2. THEM MO HINH, THEM HINH CHIEU

Tru6c khi ta c6 thé thém mot hinh chiéu cua file mo hinh vio mot ban vé, file mo
hinh phai duoc lién két vdi file ban vé. Ta ¢6 thé lién két mot s6 mo hinh véi ban vé k§
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thuat, nhung mot thoi diém chi ¢6 thé 1am viéc duoc v6i mot mo hinh. Mo hinh dugc
kich hoat san sang tao cac hinh chi€u cho né. Tén moé hinh kich hoat dugc dua ra &
phia duéi bén trdi vung lam viéc.

Ta thém mo hinh dau tién khi ta tao mot file mdi, trong khi file méi dugc cai dat.
Ta c6 thé chon Views > Dwg Models > Add Model trén Menu manager dé thém nhiéu
mo hinh.

Néu ta 1am viéc véi mot ban 1ap rdp, ta c6 thé sir dung menu tat dé thém va kich
hoat mot so chi tiét tir Model Tree.

6.2.1. Pat hinh chiéu chinh va cac hinh chiéu phu khac

Hinh chiéu thtt nhat ta s& dat 1a kiéu hinh chiéu chinh, ta ¢6 thé coi mot hinh
chinh nhu 12 mot hinh chiéu goc vi hudng va ty 1é cta né c6 thé quyét dinh nhitng
thudc tinh cho cac hinh chiéu khac nhan dugc tir nd.

Nhitng hinh chi€u phu 1a nhitng huéng nhin khac nhau nhan dugc tir hinh chiéu
chinh, & d6 ta nhin thiy cdc bé mat k€ ti€p ctia hinh chi€u chinh. Sir dung cédc hinh
chiéu ta c6 thé x4dc dinh nhanh kich thuéc moi bé mat cuia doi twong 3D. Mbi hinh
chiéu c6 thé dugc chi€u theo phuong ding hodc theo phuong ngang sang phai, trdi, trén
hodc du6i hinh chi€u chinh. Khung nhin hinh chiéu dugc tu dong can 1€ véi hinh chiéu
chinh trong pham vi géi han chi€u cua ching.

T
== = S — = =

Hinh 6-3. Hinh chiéu tong thé (giita) va bon hinh chiéu
Chi y: Mic du can giéng véi hinh chi€u tong thé 1a cach thudong dung dé hién thi
céc khung nhin hinh chiéu, ta khong gi6i han trong phuong phép nay. Ta c6 thé sit dung
View Modify > Alignment dé khong giéng mot khung nhin hinh chi€u dugc chon lua
va dat né vao mot vi tri trén trang ban ve.
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6.2.2. Tao cac hinh chiéu riéng phan

Mot hinh chiéu riéng phan hién thi mot ving nhoé cua khung nhin v6i mot ty 1é
16n. Qua trinh dat mot duong bao va moét chd y quanh vung riéng phan trén khung nhin
tong thé va tao mot khung nhin riéng phan theo mot ty 1é méi. Ta c6 thé thém nhitng
kich thuéc, hodc sir dung lénh tat Switch View dé di chuyén kich thudc tir hinh chiéu
tong thé sang hinh chi€u riéng phan.

\SEE DETAIL A

D16

DETAIL &
SCALE 6,000

Hinh 6-4. Hinh chiéu riéng phdn

6.2.3. Ty 1¢ ban vé va cac hinh chiéu

Pro/ ENGINEER tu dong xac dinh mot ty 1é cho mot hinh chiéu trén co s& ¢d cua
trang ban vé (Sheet) va ¢& ciia mo hinh dat vao. Gia tri ty 1& nay dua ra tai goc trai phia
duéi ctia man hinh. DE dat lai ty 1¢, chon Edit > Value, 16i click gia tri ty 1é thay ddi
gid tri trong dong nhac.

Chu y

Néu cin, ta c¢6 thé gan ty lé mic dinh chung, st dung tuy chon cau hinh
default_draw_scale.

Hai kiéu hinh chi€u duy nhét c6 thé c6 ty 1& doc lap véi thiét lap ty 1é mic dinh:
Hinh chi€u téng thé va hinh chi€u riéng phan. Khi dit lai ty 1& hinh chiéu riéng phan,
céc hinh chiéu clia n6 ciing thay déi theo. Vi hinh chi€u riéng phan 12 mot mé rong cua
mot viing nho, ta c6 thé dit ty 1é hinh chiéu rieng phin doc lap vé6i hinh chiéu goc nhu
la doc lap véi ty 1é mac dinh.

Néu tham chi€u ban vé& vdi chi tiét, ta ¢ thé tao ty 1&é mic dinh doc 1ap cho méi
chi ti€t thém vao ban v€. Trong mot ban v€, Pro/ ENGINEER tao mot ty 1é mac dinh
cho m6i mo6 hinh thém vao ban vé. Ty 1é doc & gbc trai phia dudi mo hinh kich hoat.
Mot s6 gid tri bién d6i cho ty 1¢ ... duoc tng dung cho m6 hinh kich hoat.

6.2.4. Str dung nhitng dinh dang va khuoén hinh mau
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Nhiing file dinh dang chita tap hop nhiing dudng thing va kiéu chit & dudng vién
cua trang ban v&. D€ phan chia timg phan trong mot trang ban vé& viing hinh vé, ving
khung tén, ban ké chi tiét ...Khi ta két hop mot file dinh dang v6i mot file ban vE, cac
khuon hinh dinh dang duoc dua ra trén tit ca cac trang (sheet) da dugc tao trén file ban
vé. Ta ciing c6 thé thay ddi dinh dang sang mot file sau khi da tao va luu trit file d6 roi.

C6 mot s6 dinh dang mic dinh cho c& trang ban vé tiéu chuén, da dugc cai dat
sén trong thu muc dinh dang mic dinh. D€ tuy chon mot dinh dang, ta ¢6 thé luu trit

mot dinh dang mac dinh nhu mot file dinh dang méi, va sau d6 thém chi viét trong
khung chi y hoac man hinh, vi du nhu mét logo cong ty...

Nhitng khuon hinh 1a mdt khii niém cao hon trong Pro/ ENGINEER. Nhiing
khuon hinh bao gom tat ca nhitng thong tin dinh dang va nhung cau trdic trén khung
nhin, su tu dong hoa du 4n, nhu cach dé tao nhitng bang va du thdo vat liéu. Nhitng
khuon hinh mau 1a nhitng chitc ndng manh n6 c¢6 thé luu trit thoi gian clia nhitng cong
viéc tdc dong trong ban vé theo dong tiéu chudn. Ta c6 thé sit dung nhitng khuon mau
trong qua trinh tao ban v&, phan nay s€ giang giai nhitng chtic nang ban v€ co ban.

6.3. TAO MOT FILE BAN VE MOI

Ban vé cudi cling s& c6 hinh chiéu khai trién ctia ban lap rdp trén trang thit nhat,
kém theo ban ké chi ti€t. Vi c6 nhiéu phan ti phic tap clia ban vé, chiing ta sé thém
vao sau. Dau tién ta sé€ thém mot hinh chi€u cta chi ti€t antenna vao ban vé. Sau dé
trong huéng din ta s& thém hinh chi€u ban lip rap. Bat ddu mot file ban v& mdi:

1. Chon File > New va chon Drawing tir hop thoai New. Nhap mot tén cho ban
vé va xo0d hop kiém Use default template. Chon OK. M& hop thoai New
Drawing.

2. Trén truong Default Model, st dung niit Browse dé nhap file chi tiét Antenna.

3. Trong Specify Template, chon Empty with Format. Click nit Browse dé
dén thu muc dinh dang hé thong mac dinh.

4. Chon c& cua trang 1a C (c.frm) va chon Open, click vao OK trong hop thoai
New Drawing. Mot trang méGi dugc ma ra véi duong bao ngoai.

Thém mot hinh chiéu chinh va mot hinh chi€u phu vao mot trang, thay doi thuoc

tinh ctia hinh chi€u va hién thi céc kich thudc.

1. Chon Insert > Drawing View > General. Ta chon mot diém tam cho khung

nhin hinh chiéu. Click Ién viing tam - phai ctia trang ban Vvé.

2. Khung nhin dugc dat va hop thoai Drawing View ma ra cho thay tét ca cac
huéng nhin 3D. Trong hop thoai, duéi Model View Names, néi sang Front tir
danh sach. Chon Apply.
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3. Dué6i View Orientation, chon Angles. Nhap 270 cho gia tri géc va click vao
Apply. Huéng chi€u nim ngang, v6i diém dau bén phai. Click vao OK trong
hop thoai dé déng no.

6.3.1. Hiéu chinh hinh chiéu

Khi ta dat hinh chi€u, ta d@ mac dinh céc thugc tinh cho ki€u hinh chiéu. Bay gid

hiéu chinh ty 1é ctia hinh chiéu.

1. Click chudt phai 1én hinh chi€u va chon Properties tir menu tat.

. Chon Scale tir danh sach Categories. Chon Custom Scale, roi nhap gia tri 3.5.

2
3. Click Apply, va chon Close. Hinh chi€u la ban vé ty 1é.
4

. Chon lai hinh chi€u va bd check Lock View Movement trén menu tat. S
dung chuot dé dich chuyén hinh chi€u dén vi tri méi. Khi hinh chi€u dat dén
vi tri mdi, check Lock View Movement. ting dung hiéu chinh nay cho tét ca
cac hinh chiéu trén trang ban v&, khong riéng gi hinh chiéu dugc chon lya.
Bay gio ta sé thém nhiing khung hinh chiéu cua Antenna.

1. Chon Insert > Drawing View > Projection. Click ving trong bén trai hinh
chiéu téng thé. Hinh chi€u duoc thém vao trong hinh dudi. Ch& do 4n cdc mat
chuén.

© | L]

GLALE E.300

Hinh 6-5. Hinh chiéu tong thé va mot hinh chiéu khdc

2. Bay gid tao nhitng thiét 1ap hién thi No Hidden T 4 hién thi duong kinh
ngoai va dudong kinh truc cia Angtenna. Khi ta thay déi nhitng thuoc tinh hién
thi, click vao biéu twong A dé 1am twoi hién thi,

6.3.2. Thém hinh chiéu riéng phan

Bay gio ta s€ thém hinh chiéu riéng phan, bao gom mot day nhiing dinh nghia cac

phan tir hién thi trong hinh sau.

\ Hinh chiéu riéng

phan

Duodng bao hinh
K tron
D Ghi chu chi tiét

SEL DETAIL 4

DETAIL A
SCALE  b.oo0

SCALL E.500
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Hinh 6-6. Cdc chi tiét cuia hinh chiéu riéng phan

1. Chon Insert > Drawing Views > Detailed. Click doc duong ngoai ctia dau
antenna trén hinh chi€u téng thé. Dua ra dudng spline, st dung chuot dé chon
vé duong tron kin vung chi tiét. Click-chuot gitta khi duong tron hoan thanh.
Mot duong tron thém vao dau Angtenna.

y

/

Hinh 6-7. Phdc thdo duong ngoai cho hinh chiéu riéng phdn

2. Dinh nghia ghi chd va chi dinh vi tri bang click vao vi tri gin dudng tron.
Thém ghi chii tai vi tri diém chon (n6 c6 thé dugc kéo dén vi tri méi tao mot
thoi diém).

3. Click phim gifta Ién phia trén trang, thém hinh chi€u chi tiét. Kéo n6 dé dinh
nghia lai vi tri.

4. Click chuot phai trén hinh chi€u chi tiét, vd chon Properties trén menu tat.
Chon Scale trén danh sach Categories va nhap gid tri 9 cho ty 1¢ thay dai.

6.3.3. Hién cac kich thuéc

C6 mot vai phuong phap dé hién kich thudc hoic 4n kich thuée tir mo hinh 3D. Ta
c6 thé truy cap lénh tir hop thoai chinh Show/ Erase hoic tir menu tit khi ta chon
feature hoac mot mo hinh trén Model Tree. Trong budc nay ta sit dung hop thoai
Show/Erase. Trong cac budc sau ta sé st dung nhitng phuong phéap khac.

1. Dé€ bat dau, click View > Show and Erase. M& hop thoai Show/Erase.

Hop thoai Show/Erase diéu khién su hién thi (va 4n) cla tat ca nhiing d6i tuong
thong tin c6 thé qua tir mo6 hinh 3D. Truong Show By chon hién cac kich thudc chi tiét
bing Feature hodac hinh chi€u bang View, mot kha ning manh ta s& thdy khi hoan
thanh ban v&. Tab Options sir dung dé€ loc giita Erased va Never Shown. Ta c6 thé xod
mot vai kich thudc trén mot hinh chiéu v6i muc dich hién chiing trong hinh khac. Nt
Erased ta c6 thé hién duy nhét nhiing kich thudc ta da xod, hon nita ching da dugc xod
va khong bao gio hién.

113



B mon co dién tir & CTM dac biét

Show [ Erase @

(i =)
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Options | Preview

Hinh 6-8. Hop thoai Show/ Erase

2. D€ bat dau hién cdc kich thuée, click vao biéu tuong kich thudc trén trudng
Type & goc trén.

3. Chon View trén truong Show By.

4. Click vao hinh chi€u chi tiét trén trang ban v€. Tat ca cac kich thudc dua lai
bay gio hién lén trén hinh chiéu.
Trong hop thoai Show/Erase, qua tab Preview ta c6 tuy chon dé chon lua
nhitng kich thuéc dé giit hodc go bo trude khi ta déng hop thoai. (nhé ring
nhiing kich thudc khong bao gid bi g& bo, chiing chi 4n). Mic dinh nit Sel to
Remove duoc kich hoat.

Chu y: Vi tri hién thoi clia cdc kich thudc trong file s& thay déi trong minh
hoa.

I
\ B.39 REF oy %ge
1 ¥

0,734

N —_[ \ RO 508
P

= e

DETAIL A
SCALE 9.4099
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Hinh 6-9. Hinh chiéu riéng phdn cua dau antenna sau khi hién cdc kich thudc
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5. Hai kich thuéc duong kinh hién & cu6i hinh chi€u cua truc. Giit phim Ctrl va
chon ca hai dé xo4 bo. Khi ta chon xong, click phim giita dé hoan thanh, ca
hai déu bi xo04. Bay gio, ta s€ thidy ching hién lén hinh chiéu cu6i cung.

6. Click tab Options trén hop thoai Show/ Erase. Gitr thiét 1ap Show By trén
View, va chon hop kiém Erased. Click vao khung hinh chi€u, hai kich thudc
dugc thém vao. Hoan thanh véi phim gitta chuot.

Diéu chinh lai hinh chiéu riéng phan ctia diu angtenna, ta c6 thé nhin thay cac
kich thu6c khdc trén hinh chiéu téng quat: Kich thudc chiéu dai cho truc. Ta
c6 thé thay doi hinh chi€u téng quat md lai hop thoai Show Hide.

7. Click dé chon kich thudc. St dung menu tit dé chon Move Item to View.
Click hinh chi€u t6ng thé. Kich thu6c thay ddi tir mot hinh chi€u nay sang
hinh chiéu khac.

6.3.4. Chen thém nhirng Kkich thuéc

Cuoi cung, trude khi ta xod nhiing kich thudc, ta s€ thém mot kich thudc tham
chiéu. Kich thudc nay s& goi mot chiéu dai né khong chuyén qua mo hinh 3D cua
Antennna: N6 bao gém chiéu dai, cong thém dau truc. Kich thudc tham chiéu s& ¢6
hau t6 REF dé thay n6 khong phai 1a mot kich thudc diéu khién.

1. Tt menu click Insert > Reference Dimension > New Reference.

2. Click duong thang ddu antennna, va click vao cuéi truc. (Ta c6 thé zoom va
pan) Click phim giita chuot dé két thic. Kich thudc duoc thém vao véi hau t6
.REE

6.3.5 Xoa bo kich thuéc

Bay gi0 ta sdp xép céc kich thudc ta mong mudn dé in ra ching. Xem lai k§ thuat
trén, va thir dat moi kich thudce trén hinh chiéu riéng phan dau antenna.

Mot kich thuéc duoc chon né néi sang va dudng bao ta c6 thé str dung kéo tir mot
vi trf ndy dén vi tri khdc. Ta ¢6 thé dinh chuyén béing con tro dé€ dén mot huéng xdc
dinh.

e Ta c6 thé kéo kich thuGc theo mot s6 huéng khdc nhau.

e Hai mili tén chi ra ta c6 thé kéo trén mot mat phang.
Sir dung kéo chuot dé di
chuyén mot kich thudc lua
chon

= 03

Hinh 6-11. Kéo bang tay kich thudc
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6.3.6. Hiéu chinh duong giong va niii tén
Huéng
miii tén .

Tao vung +r : '
: N AU 508

mo rong I s — T I.au DETAIL &

SCALE 9. Dog

Hinh 6-12. Mot gidi phdp cho hinh chiéu chi tiét dau Angtenna

Ta ¢6 thé hiéu chinh nhitng dudng giéng giong nhu phuong phap ma ta da
hiéu chinh kich thuéc: Chon ching va stt dung kéo chudt dén vi tri két thic. Ta
c6 thé lam dai hodc 1am ngian dudng kich thudc hodc lam léch chiing theo mot
g6c mic dinh. Ta ciing c6 thé sit dung menu tit dé tao nhitng doan cit trong
ching, va tao nhitng dudng giéng doc dé 1am rong ving kich thudc.

Pé hiéu chinh miii tén, chon kich thu6c va sit dung lénh tir menu tét. Ta c6
thé thay doi kiéu ciia ddu mili tén hodc ddo nguoc vi tri trén dudng giéng.

Hinh sau cho thdy mot giai phap cho kich thudc ddau antenna. St dung céc
lénh tit qua nit chuot phai dé tao nhitng su thay doéi.

q | ! | ' 1
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Hinh 6-13. Trang bdn vé cudi cung
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6.4. KET THUC MOT TRANG BAN VE

Bay gi0 ta s& quay lai trang dau tién, va xem céach dat hinh chi€u khai trién cta

ban 1ap rdp dién thoai di dong. Sau day ta tao mot hinh chi€u ctia ban lap rap dugc thdo
ra trén mot trang mdi, va tao ban ké chi tiét.

6.4.1. Tao hinh chiéu cua ban lip rap khai trién

Chon Insert > Sheet. Mot trang ban vé méi duoc thém vao, va danh sach & géc
trdi phia dudi 1a 2 of 2. Chon Edit > Move Sheet. Trong hop thoai, chon Insert at
Beginning va chon OK. Trang mdi bay gid 1a Sheet one. Bay gio ta s& thém file 1ap rap
vao mo hinh ban vé.

Chon File > Properties. M6 menu chinh. Chon Drawing Models > Add Model.
St dung trinh duyét (browser) dé thém file lap rdp. File 1ap rdp trd thanh mo hinh kich
hoat, va danh séch s6 liéu dua ra tai phia dudi cira so.

Ta biét cdch dé dat mot hinh chi€u téng thé, st dung nguyén tic sau dé dit hinh
chiéu téng thé vao vung giita clia trang. Thém nhing thi€t 1ap mic dinh vdi hai ngoai
1é:

e Chon Explode Components trén menu con View. (tuy chon nay san dung vi

mo hinh hién thoi 14 mot 1ap rép).

e Trong Category Scale, nhap 1.

Khi hinh chi€u dugc dat, st dung danh sich Saved Views trong hop thoai
Orientation dé dat hinh chi€u sang trang théi khai trién ta luu trit trong mot file 1ap
rap. Chon OK trong hop thoai dé dt hinh chiéu.

™ i
FAE 1.0

i H 7 | 1

SCALE: 1000 TvPE : SG5EM MHAME : LAP-GLAR SEZE:C SHEET2 QF3
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Hinh 6-14. Hinh chiéu tong thé cua ldp rdp khai trién

6.4.2. Tao bang cua cac chi tiét

Trong phan nay ta s& xem cach dé thém mot bang ctia cdc chi tiét vao ban vé. Mot
bang chi tiét 1a sit dung chung nhu mot bang bao cdo trong Pro/ ENGINEER. Ban bao
cao “doc” nhitng tham s6 ta nhap vao & dang chit trong 6 va tu dong thém céc 6 trong
cdc dong dé cung cap nhiing thong tin tir co s& dif liéu thiét k€.

Thiét 1ap bang bao cdo c6 thé 1a mot xir ly phic tap, nhung ta c6 thé luu trit va st
dung lai nhiing bang bao cdo dé trén ban vé khéac. Trong bai hoc nay giai thich dé dang
cach thuc hién mot ban bao cdo trong Pro/ ENGINEER.

Tao mét bang ke chi tiét
Mot bang 1a mot diy cia cac 6 ¢6 chiéu cao va chiéu rong. Ta c6 thé nhap chit
vao trong 60, vi du nhu mot cot tiéu dé. Budc dau tién trong tao mot bang ké chi tiét
(BOM) ciing 1a mot dinh nghia bang.
1. Chon Table > Insert > Table. Ta duoc nhac & vi tri géc trén bén trdi cia
bang.
2. Chon mot diém & goc trén bén trai cia trang. Mot ty 1é cta cdc s6 duge dua ra
ngang tir diém chon.
3. Chon quanh s6 5 hoidc 6. Chiéu rong cua coOt ddu tién dugce dinh nghia, va ty 1é

di chuyén bén phai.
| 1 23456789012345678901234567890

4. Chon lai ty 1¢ dé dinh nghia chiéu rong cot khac gap doi chiéu cao. Khi ta c6
dinh nghia cdt, nhan nit gitta chuot. Ty 1& cot duge dat véi mot ty 1€ theo hang
doc di xuong. Bay gio ta hay dinh nghia s6 hang.

[ | |

e e T —

5. Ta s& can hai hang dé bat diu, mot cho cot tiéu dé va mot cho céc tham so.
Click hai ty 1¢ dé tao hai hang va nhan nit gifta chuot dé hoan thanh cic o.
Bang sé nhu sau:

Chi y
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Ta ¢6 thé dua trd lai kich thuGc yéu cdu sau khi ta tao chiing trong trudng hop
ndy, ta c6 thé dé dang xo04 bang va tao lai bang.
Nhap dong chir tiéu deé
Bay gio ta s€ nhap dong tiéu dé cho céc cot
1. Click ddp vao 6 trén bén trdi. M& hop thoai Note Properties. Sir dung né dé
viét THU TU trong vung text va chon OK.

2. Tuong tu, chén tieu d¢ TEN CHI TIET trong cOt bén canh. Bang giong nhu
sau:

THU TU TEN CHI TIET

Ta da tao ra mot s6 0 bang, va nhap dong chit vao trong 6. Dé diéu chinh kich
thu6c ctia 0, chon mot 6 va st dung hop thoai Heigh and Width tir menu tat khi st
dung nit chudt phai.

Bay gid ta s€ dit cidc 6 con lai dé md rong véi cac thong tin. DE lam diéu do,
trude hét ta thiét k€ mot 6 rong nhu vung lap, hoidc cdc 06 hoidc s€ md rong tu dong céc
0 dé tao mot bang dau tién. Ta “xay dung” cdc tham sd ta mong mudn nhap vao bang
cach chon chudi text.

Dinh nghia moét vung lap

1. Chon Table > Repeat Region. MG menu manager.

2. Chon Add. Ta duoc nhéic dé chon géc cuia viing.

3. Click 6 du6i bén trai va 6 du6i bén phai. Ca hai 6 néi sang. Thong biao Repeat

region successfully created dua ra trén dong thong bdo. Chon Done trén

menu manager.
Bay gid ta s& nhap cdc tham s6 cho s6 chi muc 1ap rdp va tén chi tiét.

Thém cac tham s6 BOM (ban ké chi tiét)
1. Click dup 1én canh trai 6 ctia ving lap, m& thuc don Reprt Symbol.

2. Click rpt (report) va khi thay d6i menu, click index. Tham s¢ rpt.index duoc
nhap vao 0. Ta dugc nhac chon mot 6 cho nhap muc bén canh.

3. Click vao 6 dué6i bén trdi. Lic nay, trén menu Report Sym trén Menu
manager, click vao chudi asm.mbr.name. Nhé tén 1ap rdp. Tham s6 dugc nhap
vao 0.

4. Chon Table > Repeat Region > Update tables. Mot bang dugc maé rong cho
thay cac thong tin cho cac tham so.
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Hién thi bang cac chi tiet BOM

1. Chon Table > BOM balloons > Set Region. M& Menu Manager. Ta dugc nhac
chon mot viing trong bang.

2. Vi bang c¢6 mot viing, ta c6 thé click vao mot vi tri ndo do trén bang. Ving
chon dugc chon.

3. Bay gio, duéi menu BOM Balloons trén menu manager, click vao Create
Balloon. Ta duoc nhiac chon mot hinh chiéu dé€ hién thi ban ké chi tiét.

4. Click lén hinh chiéu tong thé. Ban ké chi tiét dugc thém vao.

[THU TU| TEN CHI TIET

o fruoc
Man hinh
Tai nghe
Mc
PC.Board

Wi sau
Anglen

Ban phim

| —|mon|a]w]ra]=—

Hinh 6-15. Khung nhin khai trién véi bang ké cdc chi tiét

Toém tat

Dén day ta da trai qua ba phan cia mot qud trinh thiét k€ mot san pham: Thiét lap
mo hinh cdc chi ti€t (Part), 1ip rdp cdc thanh phan trong mot chi tiét thiét k&
(Assembly), tao ban vé& chi tiét cho tiing thanh phan (Drawing). Day la nhitng huéng
dan mang tinh chit co ban (Basic), muc dich 1a cho ngudi doc ¢6 dugc nhitng hi€u biét
co sG dé ¢6 thé tu minh thiét k& nhitng chi ti€t don gian va dé rang tu tim hiéu céc chiic
nang cao cap hon trong Pro/ ENGINEER.

Trong nhitng phan sau ching ta s& nghién ctu dén chic nang thiét k€ khuodn
(Pro/Moldesign) va chiic nang CAM trong Pro/ ENGINEER.
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