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CHUONG 1. TONG QUAN VE CONG NGHE THAM SO VA HUGNG BOI
TUONG TRONG CAD/CAM HIEN BAI

Chuing ta da bi€t CAD xudt hién vao truéc nam 1960, véi tu cach 1a cong cu v€ (Drafting
Tool). Vi vay, truéc day né dugc goi la "cay but chi dién ti" (Electronic Pencil). Cho dén
nhitng nam 80 cua thé ky trudc, v& van 1a chdc niang co ban cua cdc phan mém CAD. Céc
cong cu vé& khong ngimg dugc cai tién, dugc b sung thém cdc tién ich, khién cho cong viéc vé
duoc tién hanh nhanh chéng hon, chinh xdc hon va gidp cho viéc quan 1y, trao déi tai liéu thiét
ké& dugc dé dang hon. Véi chitc nang vé thi theo tén goi ban dau, CAD chi la cong cu trg gidp
vé trén may tinh (Computer Aided Drafting).

Theo thoi gian, CAD dugc phat trién theo 2 hudng:

- Mot mat, CAD dugc tich hop nhiéu chiic ning méi. Vi cac tinh nang d6 hoa dac trung
ctia minh, CAD tr& thanh moi trudng phét trién cdc cong cu tinh toan, phan tich, san xuét (nhu
tinh toan dong hoc, dong luc hoc co cau; tinh toan khi dong, nhiét, tir; 1ap trinh cho may CNC,
quan 1y cong nghé,...). N6i cach khac, CAD ngay cang dugc tich hop thém cac chic nang méi.
Nho cac chic nang nay ma CAD da trd thanh cong cu tuyét voi khong chi cho céc nha thiét ké
ma ca cac nha kinh doanh, quan 1y, nghé thuat, quan su,... Giéi ky thuat ngay nay da quen vdéi
cac thuat nglt CAE (Computer Aided Engineering), CAM (Computer Aided Manufacturing).
Tuy ¢6 chiic nang rat khac nhau, cdc phan mém CAE va CAM c6 dac diém chung 1a duoc phét
trién trong moi trudng dé hoa ctia CAD hodc sir dung truc tiép dit liéu do hoa ctia CAD. Mot
céch tu nhién, nhiéu hé CAD, nhu CATIA (cua IBM), Pro/Engineer (cia PTC), Cimatron (cta
Cimatron), da tich hgp trong minh nhi€u chic nang cia CAM va CAE. Ching thuc su da trd
thanh cdc phan mém CAD/CAM/CAE.

- Mat khéc, mot s6 hang san xuat phan mém CAD khic, nhu Autodesk (vé6i céc phan
mém Mechanical Desktop va Inventor), SolidWorks Corp. (v6i phan mém SolidWorks),... tao
ra moi trudng md, cho phép va khuyén khich tét ca cdc nha phat trién st dung dit liéu va cong
cu diéu hanh ctia CAD d€ tao ra cac phan mém CAM va CAE khdc. Chién lugc hgp téc trén co
s& chuyén mon hoa d6 cho phép tao ra cic san phdm phian mém chat lugng cao, gid thanh ha
va giai phong cho khach hang khoi su 1é thuoc vao mot vai hé nhat dinh.

Du bang cdch nao thi cic chiic ning CAM va CAE ciing duoc phét trién trén nén CAD.
Néu khong phan biét cdc chitic nang CAD, CAM, CAE do hiang phan mém nao tao ra (d6i véi
ngudi dung thi diéu d6 khong quan trong) thi c6 thé quan niém ring CAM va CAE la su phat
trién ti€p theo ctia CAD. Vé6i quan niém d6 thi ¢6 thé néi cac phan mém CAD hién dai da
duoc tich hop thém céac chitc nang CAM va CAE. Phan sau day giai thich rd hon cac chic
nang cta CAD hién dai.

1.1. CAC CHUC NANG CUA CAD HIEN PAI

1.1.1. Chiic nang mo hinh hoa
Véi cac hé CAD hién dai, moi truong lam viéc chu yéu cta ky su thiét k€ khong phai
ban vé (Drawing) ma la mo hinh (Model).
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Mo hinh trong CAD Ban vé trong CAD

M6 hinh va ban vé trong CAD

Ban vé diing 12 ngon ngit ctia ngudi k§ su, nhung nd chita cdc hinh chiéu, hinh cit, kich
thudc, cdc chid giai v6i nhitng quy uéc ma chi ngudi k§ su méi hiéu duge va chi ding dé cho
con ngudi luu trit hodc trao déi thong tin v6i nhau. Ban vé 1a mot tai liéu "chét". Con véi mo
hinh, chiing ta c6 thé "thdo", "lap", "quan sat" tir cic géc do, cu ly khdc nhau; c6 thé tra khoi
luong, thé tich clia cdc chi tiét hodc cum chi tiét; ¢6 thé "van hanh" né dé khdo sit dong hoc,
dong luc hoc clia cdc co cau; c6 thé tinh ng suat va bién dang cuia cdc chi tiét,... Diéu vira n6i
duoc minh hoa qua hinh 1.Error! Bookmark not defined., gom mo6 hinh (bén trdi) va ban vé
lap (bén phéi) cia mot chiéc bom piston”. Néu dé ¥, ching ta c6 thé thdy trong mé hinh, chiéc
bom di duoc "thdo vo" dé quan st dugc bén trong. Tir mot mo hinh c6 thé tao ra mot hay
nhiéu ban vé tuy theo nhu cau st dung khac nhau. Cic thanh phan trong ban vé (cdac hinh
chiéu, mit cét, cit trich, ...) c6 thé dugc chiét xuat dé dang tir mo hinh. Giita mo hinh va cic
ban vé duoc tao tir n6 ¢c6 méi quan hé vGi nhau: moi chinh stra trong moé hinh s€ dugc cap nhat
vao ban vé va ngugc lai.

1.1.2. Chirc nang vé
Tao ban v& ky thuat van la chic niang khong thé thi€u dugc ctia CAD. Céic phdn mém
CAD hién dai c6 2 cong cu gidp tao ra cac ban vé k¥ thuat.
. Dung chitc nang Sketch

Sketcher 1a cong cu phédc thao, c6 nhiém vu chinh 1a tao ra cic Profile 2D hoac 3D dé tir
d6 hinh thanh cdc mo hinh vat dac (Solid) hoac bé mat (Surface). Tuy nhién, do ké thira duoc
cac cong cu v& cia CAD truyén thong, lai duoc bé sung cong cu tham s6 hod, Sketcher cla
CAD hién dai trd thanh cong cu vé& manh va linh hoat dé tao ra cdc ban vé ky thuat. Nguoi ta
thuong dung Sketcher dé tao cac ban vé don gian.

o Tao ban vé ti mé hinh

Trong CAD hién dai, ban v& la su biéu hién bing ngon ngit k§ thuat cia mo hinh. Vi
viy, cach thong thudng nhat dé tao ban vé 1 xuat truc ti€p cac hinh chiéu, hinh cit tir mo hinh
(nhu thdy trong hinh 1-Error! Bookmark not defined.). Vi vay, ngoai cach goi thong thuong

* Mo hinh dugc tao bdi phan mém Autodesk Mechanical Desktop 4.0 (MDT4)
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(Draw), ban v& con c6 tén khéc, 12 "Lay-Out”. Tit mot mo hinh c¢6 thé tao nhanh chéng mot
hay nhi¢u ban v&. Giita m6 hinh va cdc ban vé dugc tao tir d6 c6 méi lién hé qua lai. Mbi thay
ddi tir mo hinh s& duogc tu dong cap nhat sang ban vé va nguoc lai.

1.1.3. Chirc nang phan tich

D6 1a chic nang tinh toan dong hoc, dong luc hoc, nhiét, ting suat, bién dang,... clia cac
chi tiét, co cau, thiét bi va hé thong. Cac cong cu tinh toan, phan tich trén xuit hién doc lap véi
CAD, nhung da duoc tich hop vao CAD dé tan dung kha nang doé hoa k§ thuat ngay cang
manh cta né. Su tich hop cac chiic nang phan tich vao CAD lam xuat hién mot thuat ngit méi:

CAE (Computer Aided Engineering). Nho CAE, ching ta
c6 thé tao va khdo sit cdc doi tugng va
qua trinh mot cich truc quan. Trong
hinh 1.Error! Bookmark not defined.
la vi du vé chdc nang moé phong dong
luc hoc clia mdy bom". D6 thi ghi lai
chuyén vi va van toc ciia ddu piston nhd
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Mé phong dong luc hoc
Phan 16n hé CAD c6 chitc nang tinh todn céc bo truyén co khi thong dung, nhu banh
riang, xich, dai, cam,... kém theo thu vién chi tiét tiéu chudn, nhu 6 lan, vong bit, truc, chi tiét
kep chat,.. Ching cdn c¢6 thé néi ghép vdi cac modul chuyén dung, nhu thiét k&€ khuon, thiét k&
duong ong, thiét k& chi tiét vo mong,...

1.1.4. Chirc nang CAM
CAM xudt hién mot cich doc 1ap v6i CAD, nhim muc dich riéng 1a trg gitp lap trinh
cho cac may NC. Xu hudng tich hop CAD/CAM nay sinh tir nhitng nam 70 cta thé ky trude
dé tan dung moi trudng dé hoa hip din ctia CAD. Hién nay phén 16n cdc hé CAD hién dai déu
c6 chiic nang CAM va tr¢ thanh cac hé¢ CAD/CAM. Chic nang CAM dugc hinh thanh trong
CAD theo 2 huéng nhu da phan tich & dau chuong:

- Theo huéng thit nhat, cac nha san xuat phan mém CAD b6 sung thém chiic naing CAM
vao san pham CAD cua ho d€ tao ra cac phan mém CAD/CAM thong nhat. D6 1a trudng hop
ctia cdc phan mém Pro/Engineer, Cimatron, CATIA.

- Theo huéng thit hai, cdc nha chuyén viét phan mém CAM phat trién cdc modul CAM
trén nén cac phan mém CAD clia hang khdc. Bing cdch nay, céc san phdm CAD/CAM k¢ thira
duoc tinh hoa cta cac hang san xudt hang dau thé€ gidi trong ca 2 linh vuc. Vi du, hang
Pathrace da chon cdc phdn mém CAD dugc ua chudng nhét thé€ giéi, nhu Mechanical Desktop,
Inventor, Solid Work dé phat trién phan mém EdgeCAM cua ho. Két qua 1a sinh ra cdc t6 hop

“ M6 hinh duoc thuc hién bdi phan mém Dynamic Designer cia ADAMS, chay trén MDT4.
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CAD/CAM lai (EdgeCAM for Mechanical Desktop, EdgeCAM for Inventor, EdgeCAM for
Solid Work) t6t hon nhiéu so v6i mém EdgeCAM chinh gdc cua Pathrace.

1.2. NHUNG CONG NGHE MOI TRONG CAD

Céc phan mém CAD 2D (nhu AutoCAD) budc nguoi dung phai nhap chinh xac céc kich
thudc va cac quan hé hinh hoc gifta cac doi tugng vao ban vé. Diéu d6 khong thé thuc hién
duoc khi chua c6 ban thiét k€ hoan chinh. Vi vay, chic nang vé du t6t dén dau thi cling khong
thé dam bao cho CAD thanh cong cu trg gidp thiét k& thuc su. Mudn ¢ moi trudng thiét k&
phai c6 CAD 3D véi chic nang mo6 hinh hod va phan tich manh v6i cac cong nghé thiét ké
m&i. Cac cong nghé nay dam bao cho nguoi ky su thiét k& theo "quy trinh thuan", nhu trong so
d6 hinh 1-Error! Bookmark not defined..

A o . Két qua
Phéc thao Lap mo Tinh todn Kiém Chinh
hinh nghiém sua

t v v v

Quy trinh thiét ké thudn

Céac hé CAD hién dai déu st dung cong cu mo hinh hoa 3D, trong d6 tich hop cadc cong
nghé sau:

1.2.1. Thiét ké theo tham so (Parametric Design)

Vi cong nghé nay, thay vi phai vé chinh xdc ngay tir dau (di€u kho thuc hién), chiing ta
bat dau bang phac thao, sau d6 méi chinh x4c hod bang cdch gan kich thudc va cdc lién két
hinh hoc cho d6i tugng. Chiing ta ciing ¢6 thé gdn m6i quan hé gifta cdc kich thudc (vi du su
phu thudc ctia dudng kinh 16 vao chiéu day moay o) dé méi khi thay ddi chiéu day moay o thi
duong kinh tu dong thay déi theo. Cong nghé tham s6 tao cho CAD cic wu diém sau:

- Gitip nguoi k§ su hinh thanh va thé hién y tudng thiét k& ding theo quy luat tu nhién
clia qua trinh tu duy: di tir phdc thao y d6 dén chinh xac hod mo hinh r6i méi xuat tai liéu thiét
ké.

- Lam cho qu4 trinh thiét k€ dugc mém déo, linh hoat. Cdc san pham thiét k& c6 thé
duoc stra d6i mot cdch dé dang, trong bat cit giai doan nao.

- Dé ké thira céc két qua thi€t k& da c6. Nho cong nghé nay ma ngudi diung c6 thé tu tao
cac thu vién cac chi ti€t hoac két cdu may cho riéng minh va st dung ching mot cach hiéu
qua.

- Gilt moi lién két gitta mo hinh va tai liéu thiét k€ (nhu da dé cap o trén).
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1.2.2. Thiét ké huéng doi tuong (Feature Based Design)

Cong nghé nay danh dau mot E
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Qudn ly moé hinh theo doi tuong
Nho cac doi tugng dugc quan 1y chat ché theo tén goi va s6 luong, viéc tao ra co so dit
liéu va xuét bang danh muc san pham trong ban vé lap dugc thuan tién va dé dang, chinh x4c.
boi tugng co s& dung trong CAD hién dai 1a cac Feature. Tut cac Feature méi hinh
thanh cac chi ti€t mdy, cdc cum lap va cac san pham lap rdp hoan chinh.

1.2.3. Thiét ké thich nghi (Adaptive Design)

Pén thoi diém nay cong nghé thiét k€ thich nghi con rat méi, duy nhat chi ¢6 & phan
mém Inventor clia Autodesk. N6 cho phép tao ra cdc mo hinh "thong minh", ty thay déi kich
thuéc dé lap vira vé6i chi tiét doi tng. Trudng hop trong hinh 1-Error! Bookmark not
defined. 12 mot vi du: cang 1 (chi ti€t thich nghi) khong lap vira v6i vanh 2 (chi ti€t ¢6 dinh)
do kich thudc ctia ching khdc nhau. Sau khi lap duoc mat bén trdi, cang 1 tu thay d6i kich
thudc dé 1ap vira mat bén phai clia vanh 2. Cong nghé thich nghi gidp cho qu4 trinh thiét k&
dugc mém déo va nang suat hon.

Cong nghé thich nghi cuia Autodesk Inventor
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1.3.  CAC THUAT NGU CO BAN CUA CAD HIEN DAI
Trong phan nay chuing toi giai thich cdc thuat ngit co ban dung trong céc phan mém thiét
ké theo tham s6 v huéng doi tuong'.
. Sketch

Sketch 1a d6i tugng hinh hoc don gian, dang khung day 2D hoic 3D, dugc ding dé tao ra
cac Feature. Sketch bao gom cdc phan tir hinh hoc co ban (Entity) cia CAD, nhu doan thang
(Line), cung tron (Arc), vong tron (Circle), chit nhat (Rectang),... dugc sap xé€p va dinh hinh
mot cach ¢6 chu dich nho cac lién két (Constraint) va cac kich thuéc (Dimension).

Cac Constraint quy dinh vi tri tuong quan gitta cac phan t hinh hoc. Cac Constraint
thuong dung la:

- Same Point: trung khit toa do 2 diém

- Horizontal: giong mot duong thanh ndm ngang

- Vertical: giéng mot dudng thanh thing ding

- Point On Entity: buoc mot diém nidm trén mot dudng

- Tanggent: budc 2 dudng ti€p tuyén véi nhau

- Perpendicular: budc 2 dudng thiang vuong géc v6i nhau

- Parallel: buoc 2 dudng thiang song song v6i nhau

- Equal Radii: budc 2 cung tron ¢6 ban kinh bang nhau

- Equal Lengths: budc 2 dudng c6 chiéu dai bang nhau

- Symmetric: buoc 2 diém do6i xting nhau qua mot centerline

- Line Up Horizontal: buoc 2 diém nidm ngang véi nhau

- Line Up Vertical: bugc 2 diém théng ding v6i nhau

- Collinear: buoc 2 duong thang tring nhau

- Allinment: budc mot diém hodc mot dudng ndm trén mot dudng khac.

Cac kich thu6e dung trong Sketch 1a kich thude tham s6 (Parametric Dimension). Khac
vGi trong CAD truyén thong, méi d6i tugng nhan céac gid tri kich thude c6 dinh, trong CAD
tham s6, chiing nhan céc tham so (bién) vé6i gia tri thay déi duoc. Méi khi thay déi gid tri cla
tham s6 thi ban than d6i tugng bi thay déi theo. Hon nita, giita cic tham s6 c¢6 thé hinh thanh
moi quan hé (Relation), dé khi mot tham s6 thay déi thi cdc tham s6 lién quan bi thay déi
theo. Diéu nay tao su linh hoat cho qua trinh thiét ké.

Vi du vé méi quan hé tham s6
nhu trong hinh 1-Error! Bookmark
not defined.. Khi thay déi gid tri chiéu

rong d1 cia khoi hop thi gia tri cua A A
chiéu dai d2 va chiéu cao d3 thay déi ///
theo quan hé: g
d2=2*d1
d2=2xdl
d3=0.8 xdl Quan hé tham s6

* Ban doc nén dung cho quen c4c thuat ngit chuan bang tiéng Anh. Vi vay, chiing toi khong dich
ma chi giai thich mot 1an. Sau nay ching sé€ duoc diing nhu nguyén ban.
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° Feature

Feature 1a d6i tugng hinh hoc 3D co ban nhéat ctia Feature Based CAD, hinh thanh hoac
trg gidp cho hinh thanh cdc mo hinh chi tiét (Part) hoac mo hinh 1ap rap (Assembly). Theo vai
tro cua Feature trong thiét k&€ hoac trong két cau, ngudi ta phan biét cac loai Feature sau:

e Sketched Feature: Feature dugc tao ra tit Sketch. Sau khi c6 Sketch, nguoi ta méi
ding cdc cong cu mo hinh hoa (Extrude, Revolve, Sweep, Loft,...) dé tao ra Feature. Feature
dau tién trong mdi chi tiét phai 1a Sketched Feature. Vi vay Sketched Featurel con dugc goi 1a
Feature co s6. Cac Sketched Feature thuong 1a cdc bé mat co ban trong chi tiét.

e Placed Feature:Feature duogc tao ra trén co s cac Feature khac. Ching khong dua
vao Sketch hoac chi dua mot phan vao Sketch. Céc loai Placed Feature co ban 1a Hole (15),
Fillet hoac Round (vé tron canh hoac goc), Chamfer (vat canh hoac goéc), Rib (gan), Sheel (vo
mong). Pro/E goi cac loai nay la Construction Feature.

o Work Feature: Feature khong cdu thanh chi ti€t ma chi gidp ich cho hinh thanh chi
tiét. Ching thudng duoc dung 1am chudn kich thuéc dé dinh vi cic Feature khic trong chi tiét
hoic dé dinh vi céc chi tiét trong cum lap. Tuong tng vé6i 3 loai chudn co ban (mat chudn, truc
chuin, diém chuin) c6 3 loai Work Feature 124 Work Plane, Work Axis va Work Point. Pro/E
goi cac Work Feature 1a Datum: Datum Plane, Datum Axis, Datum Point.

. Part

Khdi niém Part tuong Gng vGi khai niém chi ti€t may trong co khi. Vi vay, khi lam viéc
vGi cac phan mém thiét k& co khi nén goi Part 1a chi tiét mdy, hay don gian 12 chi riét. Khi lap
rap, nguoi ta con dung tir Component (ciu ti) thay thé cho tir Part.

. Assembly

Assembly dugc hiéu tuong tu nhu trong co khi 12 cum ldp doc lap. Assembly dugc hinh
thanh bang cach ghép chi ti€t hodc cidc cum lap con (Sub Assembly) nhd cdc moi ghép
(Constraint). So do cau tric cua Assembly c6 dang nhanh cay.

o Sub Assembly

Sub Assembly dugc hiéu tuong tu nhu trong 1ap rdp co khi 1a cum ldp con. N6 dugc hinh
thanh tir cdc chi ti€t hodac cdc cum lap con khac. Sub Assembly khac v6i Assembly chi & tinh
doc lap.

14.  KHAIQUAT VE CAC HE CAD/CAM CO MAT G VIET NAM

S6 hé¢ CAD/CAM c6 thé gap & Viét Nam c6 thé dén vai chuc, trong d6 c6 san phdm clia
cac nha cung cap néi ti€ng bac nhat thé gi6i. Trong bai nay chi dé cap cdc hé dugc biét dén
nhiéu nhat, nhu CATIA, Cimatron, Pro/Engineer, SolidWorks. Méi ngudi st dung CAD/CAM
c6 thé c6 ddnh gid riéng. Sau day 1a mot so thong tin thu thap qua cdc tai liéu phan tich thi
truong cua nudc ngoai.

V6i xu huéng toan cau hoa va trinh do thong tin nhu hién nay thi viéc cap nhat cac chiic
nang va cong nghé tién tién kha dé dang. Diéu d6 thé hién & chd thoi gian dé cac hang dua ra
mot version méi dugc rit ngan rat nhanh. Mot cong nghé mdéi ra doi tai hang nay thi chi may
thdng sau da thdy xuat hién & san phdm clia hang khéic. Vi vay, khong thdy c6 su khéc biét
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ddng ké vé chiic nang giita cdc hé CAD/CAM. Su khdc nhau c6 chang 1a & cdch déng géi,
cach cung cép cac modul chitc nang tGi khach hang nhu th€ nao, ma dé 1a vi ly do thuong mai.
Khi lya chon phan mém, ngoai tinh nang ky thuat, can dac biét quan tam dén moi truong lam
viéc ma phan mém tao ra va chi phi sit dung phan mém.

Pro/E 1a san phdm cta PTC (Parametric Technology Corp). Day la hang 16n, c6 bé day
va doanh thu cao trong thi trudng CAD thé giGi. Moi cong viéc vé€ co khi: thiét k& thong
thuong, khuon, phan tir hitu han, 1ap rdp, CAM (lap trinh cho mdy phay t6i 5 truc, tién véi truc
C, cit day,...) déu c6 thé thuc hién trén Pro/E va cac modul mé rong cta né. Nhuge diém I6n
nhat ctia Pro/E 1a rdt khé hoc va kho st dung. Cac phién ban truée cua Pro/E chay trong Unix.
Gan day PTC cho ra céc phién ban Windows, va ké tir phién ban Pro/E 2000i da rat c6 gang
cai tién giao dién ngudi dung theo chudn Windows. Phién ban Pro/E Wildfire ra nam 2002 da
thé hién budc ti€n ddng ghi nhan vé giao dién ngudi ding ctia Pro/E. Tuy nhién, ngay ca trong
cac phién ban méi cta Pro/E, kha nang xu 1y tai nguyén con han ché. Cing mot cong viéc,
Pro/E doi hoi cau hinh phan cling mdy tinh cao va chay kha nang né.

Cimatron 12 san phdm cta hang cling tén (Israel), ¢ tinh ning va dic diém tuong tu nhu
cta Pro/E. D6 1a phan mém mo hinh hod 3D manh, dic biét vé thiét k€ khuén mau, mo hinh
hod va gia cong bé mat. Cac phién ban trudc ctia Cimatron cling rat khé dung. Bat dau tir
phién ban 12, giao dién clia Cimatron ciing dugc cai ti€n mot cach tich cuc theo chudn
Windows.

SolidWorks va Autodesk 1a 2 hang san xuét phan mém CAD ndi ti€ng thé gidi, dd sém
cho ra cac phién ban Windows.

SolidWorks 12 san phdm ctia hang cling tén (SolidWorks Corp.). Uu diém 16n nhat cia
no 1a giao dién hoan toan twong thich véi Windows va gid ca phai chiang. Nhuoc diém cua
SolidWorks 1a chitc nang vé (Draft) va mo hinh héa bé mat han ché.

Autodesk c6 2 san pham thiét k& co khi chuyén ding 1a Mechanical Desktop (MDT) va
Inventor. MDT chay trén nén AutoCAD nén moi giao dién tuong tu cua AutoCAD, duoc
ngudi sit dung hoan nghénh khi ho muén chuyén tir moi trudng CAD truyén thong sang mo
hinh hoa 3D. Inventor chay doc lap, sit dung cong nghé tién ti€n. Ngoai cong nghé tham so,
huéng d6i tuong nhu cdc phan mém khéc, Inventor 14n ddu trinh dién cong nghé thiét ké thich
nghi. Chiic nang quan 1y theo Project cho phép thiét k& va quan 1y cdc cum lap rap 16n. Giao
dién nguoi dung cua Inventor rat hoan chinh, than tién, tién dung va hap dan. Hé thong thanh
cong cu cta Inventor duoc thiét k&€ gon, thong minh, cho phép ngudi dung giam thiéu di
chuyén va s6 1an bam chuot. Bén canh d6, Inventor c6 hé thong tro gitp khd day du, phuc vu
tot cho moi 16p ngudi dung. Ban than MDT va Inventor 1a phan mém CAD/CAE chi c6 chic
nang thiét k€ thong thuong: mo hinh héa solid va bé mat, phan tr hitu han, thu vién co khi,
tinh cdc bo truyén,... Cic chic nang dac biét khac, nhu khuon, CAM, dugc tich hop tir cdc nha
phét trién tht 3 (MAI). Uu di€ém 16n nhat cta cdc phan mém nay la dé sir dung, giao dién
nguoi dung than thién. Gia ca clia chiing thuoc loai thap.

Giao dién nguoi dung 1a mot chi tiéu hét sitic quan trong, vi ¢ mot thuc t€ 1a nhiéu nha
thiét k€ gioi lai khong gioi vé mdy tinh. Hon nita, giao dién tot cho phép tang nang suat thiét
k& dén 200%. MDT, Inventor va SolidWorks tao ra moi truong lam viéc thoai mai cho nguoi
diing nho cdc mot hé théng giao dién nhiéu kénh, tir thanh va hop cong cu dén menu chuén va
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g0 phim, phim go tat,... Hé thong nhu vay dap ung t6t cho ca ngudi dung chuyén va khong
chuyén.

Hinh 1-Error! Bookmark not defined., bén trdi 1a giao dién ctua Inventor 4. N6 c6 cac
thanh va hop cong cu truc quan, gan nhu nguoi dung chi can bam chu6t. Bén phai 1a giao dién
ctia Cimatron 10, chi ¢6 cdc thanh menu kho cing, khé diéu khién.

o Autodesk Inventos [tm] - [Sung Ak 47 ipn)

B Fls [ Wiew |ncet Fomal Took Window Help
|D-zd@rnrocmaeBlsFaleas-m Dm + |
| BySeeet = | +-Fiem | Fsherch - | % lpdsis - Colar | 21 Messags [ Fan the cunent

“E Create View
@ Tweak Componenis  +T
& Pracize View Rotabion

4@ Arimate
= EDIT
A B
ve EXTRUDE (@
S-ERp 1w ben AEAT i . = = = DETAIL
:-‘j'gﬂ‘."‘:cm‘“.“ ;E r‘T B =TEFACE
@ Ko g DRIVE MODIFY
- i SOt DATUH
# w SHA
= Ong boc péston. SHAFT =
-y Op It tay tréni
- Dubdu thubicr
gﬁubmmm'
-

Pan the cuiient vasw [chick bo cancel]
(a) (b)
Giao dién nguoi dung ctia Inventor 4 (a) va cua Cimatron 10 (b)

Nho giao dién t6t, Inventor cho phép phac hoa 218%, Edit mo hinh chi tiét:: 237%, mo
hinh 1ap rép: 197%, xtt Iy cum lap rap v6i 1000 chi tiét: 182%, cum 3000 chi tiét: 217%, xuat
ban vé tiéu chuén: 272% nhanh hon Pro/Eng"”.

Céc san pham cha Autodesk va SolidWorks con cung cdp cho ngudi ding mot hé thong
tro giup, cong cu huan luyén phong phu, thiét thuc va tién dung. Nho thé, nhitng ai da lam
quen véi AutoCAD (s6 nay chiém t6i 60% ngudi ding CAD) va Microsoft Windows déu cé
thé ti€p can hé thong nay sau mot vai ngdy huan luyén.

® Autodesk Inventor 5 White Paper: The Best Choice for AutoCAD Users; Autodesk 2001.
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CHUONG 2. LAM QUEN V(1 PRO/ENGINEER 20001

Phién ban dau tién ctia Pro/E ra doi vao cudi thap ky 80 cta thé ky trude. Dén nay, sau
trén 20 nam ton tai va phét trién, Pro/E da tré thanh phan mém mo hinh hod 3D véi nhiéu chic
nang trg gidp thiét k&, phan tich va san xut manh.

Bat ddu tr phién ban 2000i, PTC d4u tw manh mé vao phat trién cdc phién ban Windows.
Tuy nhién, ké ca trong c4c phién ban méi nhat, mic di c6 nhiing budc tién didng ghi nhan, moi
truong 1am viéc ctia Pro/E van chua that phit hop véi ngudi dung Windows truyén théng, va
PTC van chua xo04 dugc 4n tuong xdu clia ngudi dung vé tinh khé st dung trong san phdm cta
ho. Diéu d6 doi hdi ngudi méi bat didu dung Pro/E phai bo nhiéu thoi gian dé lam quen véi
giao dién ngudi dung ctia né. Chuong nay nhdm gidi thiéu nhitng van dé quan trong nhét vé
moi truong lam viéc cta Pro/E.

2.1. CAC CHUC NANG CUA PRO/E

Pro/E 1a phan mém CAD/CAM/CAE tich Shew x|

hop, ¢6 nhiéu chitc nang tro gidp thiét k€, phan

— Sub-type
tich k§ thuat va 1ap trinh cho miay NC. Pro/E Sketch & Soid
dugc chia nho thanh nhiéu modul, nguoi dung = pat " Composite
c6 thé chon mua tuy theo nhu cdu st dung. Méi " Sheetmetal

o o, A e " [E Aszembly
chtic nang c6 thé duoc chon nho menu File -> :
) . . , _ M anufacturing
New. Hop thoai New liét ké cac chic nang e
. 2 R » . _ , « rawing
(Type) c6 thé chon. Mot sO chic nang c6 tuy :
» . ormat
chon (Sub-type) bo sung (hinh 2.1). ¢
X eport
Céc chic nang cua Pro/E c6 thé dugc gop Diagram
lam 3 nhém chinh:
L apout
e Nhom chiic nang thiét k&€ (CAD) Mk
e Nhom chtic nang phan tich (CAE)
5 . Mame | [TRENE
e Nhom chiic nang san xuat (CAM). !
| F I Cancel | Copy From...
Sau day mo ta mot s6 chic nang chinh.
Hop thoai New

2.1.1. Chirc nang thiét ké (CAD)

Pay la chiic nang co ban ctia Pro/E, tao ra moi truong mo hinh hoa 3D. Modul co s& cua
Pro/E c6 céac chiic nang phac thao (Sketching), tao mo hinh chi tié€t (Part Modelling), tao mo
hinh lap rdp (Assembly Modelling), xuat ban x& ky thuat (Drawing). D€ déap (ing cdc nhu ciu
chuyén mon, Pro/E cé cac modul tuy chon, nhu:

o Pro/Sheetmetal: thiét k€ chi tiét kim loai tam

o Pro/Welding: thiét k€ méi han

e Pro/Moldesign: thiét k€ khuon

e Pro/Piping: thiét k€ duong 6ng

e Pro/Surface: thi€t k&€ mo hinh bé mat.
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2.2

Mot s6 modul phu trg cho qué trinh thiét k&, nhu Pro/Photorender dé tang cudng ning
luc xtr 1y d6 hoa trong mo hinh hod, Pro/Program trg gitp lap trinh tham s6.

2.1.2. Chitc nang phan tich (CAE)

Cac chic nang phan tich cta Pro/E kha phong phd va manh, dugc géi trong modul
Pro/Mechanica.

Pro/Mechanica 1a mot modul CAE da chiic nang, cho phép mo phdng cac tinh nang vat
ly cia mo hinh, gitip khdo sdt va cai thién mo hinh thiét k€. Nhd Pro/Mechanica c6 thé xdc
dinh Gng sudt, bién dang, tdn s6 dao dong, truyén nhiét nhu khi mo hinh lam viéc.
Pro/Mechanica c6 3 modul nho:

o Structure: Khao sét cdc dac trung co hoc cua két cau, nhu tng suat, bién dang, tinh
bén, moi,...

e Thermal: Khao st dac trung nhiét cta két cau, nhu tai nhiét, truyén nhiét, trudng
nhiét do,...

e Motion: Khéo sit dac trung dong hoc va dong luc hoc clia co cau, nhu chuyén vi, van
toc gia toc, luc va moment, dong luc hoc ngugc,...

2.1.3. Chiic nang san xuat (CAM)

Pro/E ¢6 nhiéu chiic nang trg gitp san xuat, duoc phan chia cho nhiéu modul.

e Pro/NC: thuc hién chic nang 1ap trinh cho may NC. Viéc lap trinh dugc thuchién qua
cac budc: tao mo hinh gia cong (Manufacturing Model), dinh nghia thi€t bi (Work Cell),
nguyén cong (Operation), trinh tu gia cong (NC Sequence), sinh quy dao dao (CL Data), hau
xu 1y (Post-processing).

Dé dép ting céc nhu cdu da dang, Pro/NC lai dugc chia thanh cidc modul nho: Pro/NC-
Mill cho may phay 2,5 va 3 truc; Pro/NC-Turn cho mdy tién 2 va 4 truc; Pro/NC-WEDM cho
mdy cit xung dién 2 dén 4 truc; Pro/NC-Advanced diung cho tit ca céc loai may noi trén, ké
ca trung tam phay - tién.

e Pro/Casting: trg gitp thiét k€ khuon va qua trinh san xuét duc.

e Pro/Process: trg gitp thi€t k€ quy trinh cong nghé gia cong.
GIOI THIEU GIAO DIEN NGUOI DUNG CUA PRO/E

2.2.1. Khoi dong va dong Pro/E

C6 3 phuong phap khai dong Pro/E:

- Tt Menu Start ctia Windows, chon PROGRAMS -> Pro/Engineer -> Proe2000i.

- Kich diip vao biéu tugng ctia Pro/E trén Desktop ctia Windos.

- Tim va kich vao file <Thu muc cai dat Pro/E>\bin\proe2000i.bat. D6 1a file khoi
dong Pro/E.

bong Pro/E dugc thuc hién nhu déng cic tng dung Windows khac: vao Menu File ->
Exit hoac kich chudt vao 6 danh diu chéo (IX1) & géc trén - phai man hinh.
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2.2.2. Giao dién nguoi dung cua Pro/E 2000i

Sau khi khéi dong, Pro/E 2000i dua ra man hinh nhu trong hinh 2.2.

—— o —ioix]

File Info Miew Utilties Applications  Analysis Window  Help |

ZHPS DA me s ieosn™] e

L
e Select an option fior the DATUM PLANE mepu,
(D atum plane was not created \

Quan ly File Biéu khién man hinh Hién thi mé hinh  Hién thi chudn Goi trg gitp \Thﬂnh menu
Thanh cong cy

—Model Tiee I8 [ S Thanh trang Ihax
File Tree | Menu Manager
Model Tree Surface
| DERTT D atum
[EHE-53.PRT] i Sheetietal
2 M@ hinh Composite
Cozmetic
. Mat chun User Defined
- @ Protrusion id 7 ({Datum Plane) CORS In
By Pattem (G1) b DESKTOP In
g4 Hale id 359 Geometiy
ADTM7 Té".-' quay e Done/Retum
SDTHE {Spin Center)
ot BDTMY Hole
- @ Protrusion id 388 Rt
[y B Pattern [G1) Charnfer
- @ Hole id 737 Cut
----%Merge i 373 Pratrusion
o ADTMIE Rib
- @ Prolrusion id 775 Shell
(@ Cutid 814 Pipe
£ Cutid 643 ; Tweak
[E:I"'% E?::;:[Ho\e] [ritesect
i @ Pratrusion id 924 > MAN HINH DO HOA
14 »
#sant] | E BB Y | e Pait: He:53===. | S unitled - Paint |[ZrrosEngineER Shiodel Tree P snrF

Man hinh lam viéc cua ProlE 2000i

Man hinh 1am viéc cta Pro/E c6 vé ngoai giong nhu man hinh cta cdc phadn mém CAD

chay trong Windows khdc. Tuy nhién, vi Pro/E khong that sy la phdn mém chay trong
Windows nén giao dién ngudi dung clia né c¢6 mot s6 diém khdc.

e Thanh menu

Thanh menu cua Pro/E 2000i tuong tu nhu trong cdc phan mém Windows khéc. Sau day

diém qua chtic nang chinh ctia cic menu. Chi tiét timg muc chon s& duoc néi rd trong mdi chii
de. Céc chic nang tuong tu ciing dugc goi tir cdc thanh cong cu hoac tr Menu Manager. Nhin

tlr trdi sang phai ta thiy cac menu sau:

1. File: Phuc vu quan 1y cc file: tao file méi, md file, quy dinh thu muc lam viéc, dong

clra 6, X04 céac phién ban cii, luu ra file, ddi tén file, nhap, xudt, in,...

Tuy theo do6i tuong dugc luu trit, Pro/E dung cic phan m& rong khac nhau:

Sketch: TEN.SEC.* Part: TEN .PRT.*
Assembly TEN.ASM.* ManufacturingTEN .MFG.*
Drawing TEN.DRG.* Format TEN .FRM.*

Trong d6 TEN la tén file, khong qua 31 ky tu, khong chap nhan ky tu trong.
Pro/E quan ly File c6 hoi khac véi Windows:
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- Mbi khi SAVE mot file, Pro/E s& tao mot phién ban méi dudi dang mot file. S6 thi tu
cta phién ban duoc ghi vao sau dau cham cta phan m& rong. Vi du, cdc phién ban cta file
HOP.PRT theo thit tu ghi s¢ 1a HOP.PRT.1, HOP.PRT.2, HOP.PRT.3,... Mu6n x04 cac phién
ban cii thi phai vao menu File -> Delete -> Old Versions.

- Pro/E khong cho phép ghi mot file trung tén véi mot file da c6. Cach quan 1y nay an
toan nhung hoi phién phitc. Trong trudng hop nay Windows chi dua ra canh bdo nguy co ghi
de lén file da c6. Néu ngudi dung dong y thi viéc ghi d& van dugc thuc hién. Dé giam phién
phtc, Pro/E dua ra muc Rename trong menu File.

- Pro/E khong nhic ngudi dung SAVE khi thoat. Can chd y diéu nay dé khoi bd mat két
qua.

2. Info: Cho phép tim ki€m thong tin vé cac doi tuong, cic thong tin vé qua trinh tao lap,
stra d6i va nhitng 16i gap phai.

3. View: Dung dé thay déi dién mao ctia hé théng va cdc mo hinh, nhu thu phéng, vé lai,
thay d6i mau mo hinh.

4. Utilities: Chita cdc tién ich tuy bién moi trudng 1am viéc, ghi va stta déi file ciu hinh,
tao va truy cap cac mapkey.

5. Applications: Cho phép thay déi moi trudng lam viéc ctia Pro/E, nhu chuyén tir thiét
k€& (Part) sang ch€ tao (Manufacturing).

6. Analys: Cho phép truy van thong tin vé cdc mo hinh va cdc thanh phan cta né.

7. Window: Phuc vu tim ki€m, m& déng, kich hoat cac cilra s6 lam viéc.

8. Help: Cho phép truy cap vao cic nguén thong tin trg gitp, huan luyén. Phan tro gidp
cta Pro/E 2000i dugc cung cap thanh cac modul riéng (Pro/Help System, Pro/Online Books).
Phan con lai rat ngheo nan.

e Menu Manager

Menu Manager nam & bén phai man hinh. D6 1a thanh menu dang cot, ¢6 noi dung bién
dadi theo noi dung cong viéc (tuong tu Screen Menu clia AutoCAD). Menu Manager chita cdc
chiic nang thuong dung nhit nhat ctia Pro/E.

e Thanh cong cu

Hé théng thanh cong cu (Tool Bar) ctua Pro/E 2000i chua that phong phu. Hinh thitc va
cach st dung ching tuong tu nhu trong céc trinh ting dung khac ciia Windows. Trén hinh 2.2
6 thé thdy 4 thanh cong cu chinh, thudng truc. D6 1a cdc thanh cong cu File (quén 1y file),
View (diéu khién man hinh), Model Display (diéu khién mo hinh), Datum Display (bat, tit
cac mat, dudng, diém chuan) va nit Help (goi trg gitip ngit canh). C6 thé bat tat va thay déi vi
tri hién thi ciia mdi thanh cong cu.

e Ving do hoa

Viung d6 hoa ctia Pro/E 2000i ¢6 mau méc dinh 12 xanh nudc bién, & day vi 1y do in 4n
nén ching to6i doi sang nén trang. Binh thudng viing nay khong md to hét man hinh mdy tinh
ma danh mot phan bén phai cho Menu Manager. Ching to6i khuyén cit dé nhu vay dé vi tri clia
Menu Manager 6n dinh hon.
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Tht tuc thay d6i mau nén man hinh d6 hoa nhu sau:

1. Chon Utilities -> Colors -> System. Xuat hién hop
thoai System Color (hinh 2.3).

File Scheme |

2. Chon Scheme -> Black On White | m Background
3. Bo ddu kiém truéc Blended Background _R | W Geometry
_% | Hidden Line
4, Ch(_)n OK. ill Letter
Két qua, nén man hinh s& c¢6 mau trang. _& | Highlight - Primary

o 1Ko Tai e L 2 | W Highlight - Edge
Muo6n lay lai mau xanh mac dinh, chon Scheme -> o 2
: : : : ||_ Highlight - Secondany

Default va danh dau truéc Blended Background. % | W SheetMetal

So d6 mau da dat c6 thé duoc Iuu lai bang cdch chon | curves _
menu File -> Save trong hop thoai System Color. File ghi ra _ | W Manufacturing Volume

& | Section

c6 phan mé rong mac dinh l1a .SCL. T U i s

x II_ Ul Selectad Ares
x II_ Ul Background
Vung nay danh dé hién cdc thong bio, cdc 10i nhic cua | Ul Selected Text

Pro/E va khi can, ciing 1a noi dé ngudi ding nhap céc thong | &|T UlTex
¥ Blended Background:  Edit.. |

e Vung thong bdao (Message Area)

tin theo yéu ctia phan mém. Vi tri clia viing trang thdi c6 thé &
phia trén hodc dudi ddy viing d6 hoa. Cancel |

Hop thoai System Color

e Model Tree

Model Tree nam & bén trai man hinh, trong d6 12 danh muc céc d6i tuong thiét k€ dudi
dang nhéanh cay. Pay la cong cu rat hitu dung trong tim ki€m, chon cdc d6i tuong. V€ hinh
thitc thi Model Tree nay tuong tu Browser cia mot s6 phan mém CAD khdc. Theo mac dinh
thi n6 chi€m choé trong man hinh d6 hoa nén khi khong can thiét thi nén bdm vao phim "-"
(Minimize) phia trén - bén phai man hinh dé cho an di. C6 thé dat Model Tree & ngoai man
hinh d6 hoa.

o Tuy bién giao dién cua Pro/E 2000i

C6 thé bat tét, thay d6i vi tri clia cdc thanh cong cu, thém bét cc nit Iénh trong moi
thanh, thém b6t cac 1énh trong menu theo thu tuc tuong tu nhu trong céac trinh tng dung
Windows khéc: chon Utilities -> Customize Screen trén thanh menu hodc nhip phim phai
vao thanh cong cu va chon Customize. Hop thoai Customize dugc md. Chon mot trong cac
thé sau dé thay déi noi dung va cdch hién thi clia cdc giao dién:

e Toolbars: Bat tat va thay déi vi tri clia céc thanh cong cu.

e Commands: Thém, b6t cdc nit Iénh trong moéi thanh cong cu.

e Menus: Thém, b6t cac Iénh trong cdc menu.

e Options: Thay déi céc giao dién sau (hinh 2.4):
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- Message Area Position:
hién vung thong bdo phia trén

File ‘
(Above) hay phia duéi (Below) Toolbars | Cummands| henus Options
man hinh.
. . — Message area position ——————————————— Secondany Windows
- Default Tree Settmg. Vi  Above graphics window " Open default size
tri dat Model Tree. trong hinh (= Below graphics window * Open maximized

vé la dudi - phai.
- Height (%): Chiéu cao

cua Model Tree, bél’lg cua sé Placement |Lowerright ;I
d6 hOE_l, Height (32) |7D Iﬂfﬂi

- Width (%): Bé rong cua
Model Tree, dat bang (27%).

- Apply Setting: Lam
cho céc thiét dat c6 tac dung.

- Automatically save to:

— Default Tree seftings

¥ Same height as graphics window

0

\idth (%)

si

v Automatically save to |C:‘-,PrDE-Wks'~,config.win

=]

Cancel |
Tuy bién giao dién cua Pro/E 2000i

Default |

Tu dong ghi két qua ra file...

- OK: dong y va thoat, Camcel: huy thiét dat, Default: 14y thiét dat mac dinh cta Pro/E
2000i.

2.3. THIET PAT THONG SO MOI TRUONG CUA PRO/E

2.3.1. Pat thu muc lam viéc

Thu muc lam viéc 1 vi trf mac dinh dé Pro/E ghi, truy cap céc file. C6 2 phuong phap
quy dinh thu muc lam viéc:

e Ngoai méi truong Pro/E

Kich phéi chuot vao biéu tugng cuia Pro/E trén Desktop hoic trong Start-up Menu,
chon Propterties -> Program -> Working -> OK.

Pay 1a phuong phdp thuong dung trong Windows. Bang cach nay s& quy dinh dugc thu
muc lam viéc mac dinh cho tat ca céc phién lam viéc vé sau.

e Trong moi truong Pro/E

Tt Menu File -> Working Directory. Mot hop thoai dugc mé cho phép chon mdt thu
muc c6 san trén dia lam thu muc lam viéc.

2.3.2. Layer
Pro/E sit dung Layer (16p) gitip ngudi dung chi dong sap xép cdc doi tuong (Peature,

Part, Surface,...) d€ x{r Iy chiing cing nhau. Sau khi chon menu View -> Layers, hop thoai
dugc mao (hinh 2.5).
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x|

File Show Tree Laver ltern Status ‘

— Active Object

| Part

=

ke JH3-35

Layers
.| 0001

5@ LAYI00?

----- g Feature 1 (FIRST FEATURE) in part
- @ Feature 9 (CHAMFER) in part H3-35.

F+|=|

=

»

Close

Hop thoai Layers

File Show Tree Layer ltem Status
— Active Object
I Part |
ke [|He-53
Silayers
B AT Lk
Mew Layer.
Delete Layer
Lawer Properties...
Layer Info
Addd tem
Femowve ltem
Showe Lasser
Blank Layer
|solate Layver
Purge Layer
_4| v
o=@y Z[+]-]

E

Bave Stalus

Close

Hop thoai nay c6 céac tuy chon: New Layer (thém), Delete Layer (x0d), Layer Properties
(thudc tinh) Layer Info (hién thong tin), Add Iterm (thém doi tuong) Remove Iterm (b6t doi
tuong) Show Layer (hién d6i tuong) Blank Layer (4n d6i tugng) Isolate Layer (tich biét) Pure

Layer (xo0a hét doi tugng).

2.3.3. Mapkey

Mapkey thuc ra la tu chic
nang Macro ban phim. Mapkey
dugc tao bang cach ghi lai chubi
cac thao tic thuong xuyén phai
dung lap di lap lai.

Vi du, néu cdn Mapkey dé
tao 3 mat chuidn mic dinh cla
Pro/E, ta lam nhu sau:

I. Menu Utilities ->
Mapkeys. Xuat hién hop thoai
Mapkeys (hinh 2.6).

2. Chon New. Xuit hién
thém hop thoai Record Mapkeys.

3. Nhap chudi phim (Key
Sequence), tén (Name), moO ta
(Description).

E Record Mapkey f

— Key Sequence

— Mapkeys in Session

12

— Prompt Handling
& Record keyhoard input

I$F1 d |K9ﬁs |Name| Mew
— MName Madify...

IDT Fun

= Delete |

— Description

Tao Datum Planes - SEVE.. |

< :

Pro/E |08 Script'

" Accept system defaults — Description
= Pause for keyhoard input Tao Datum Flanes =
Fecord Palse | Stap | _‘I »
.......... Save Mapkeys
{98 Cancel |
Close window and store mapkey] _Changed | All |

Close

Hop thoai Mapkey
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4. Chon phim Record.

5. Thuc hién cac thao tac. (vi du, bAm menu File -> New -> Part -> OK. Trong Menu
Manager chon Create -> Datum -> Plane -> Default -> OK).

6. Bam Stop dé ding ghi.

Néu bam Save thi Mapkey s€ duoc ghi vao file config mac dinh.

Khi cin chay Mapkey thi nhan phim theo trinh tu da dinh (vi du F1) hoac bdm phim
Run trong hop thoai Mapkey.

2.3.4. Pat cau hinh hé thong

o Dt cdu hinh

Hop thoai dat cidu hinh hé thong Environement duoc goi qua menu Utilities ->
Environment.

Hop thoai c6 3 phan:

Display: Quy dinh cac b phan dugc hién trong moi truong lam viéc.

Default Actions: Quy dinh cach thic phan tng cua hé thong trude tic dong ciua nguoi
dung.

3 dong cuéi cia hop thoai quy dinh cach thic hién thi mo hinh.

Y nghia ctia cdc muc nhu sau:

Dimension Tolerances: Dat ch€ do hién dung sai ON hay OFF. Ch€ do nay ciing duoc
quy dinh qua tuy chon Tolerances Display trong file cau hinh config.pro. Gia tri dung sai mac
dinh lay trong file nay, trit khi c6 quy dinh khac.

Datum Planes: Dat ché do hién thi cac mat phang chuan ON, OFF. Ché do nay ciing
duoc diéu khién nho thanh cong cu.

Datum Axes: Dat ch€ do hién thi cac truc chudn ON, OFF. Ché¢ do nay ciing dugc diéu
khién nh¢ thanh cong cu.

Point Symbols: Dit ch€ do hién thi cdc diém chuidn ON, OFF. Ché do nay ciing duoc
diéu khién nho thanh cong cu®.

Point Tags: Dat hién thi point Tags hoic tén ON, OFF.

Coordinate Systems: Dat ch€ do hién thi hé toa do0 ON, OFF. Ché do nay ciing dugc
diéu khién nho thanh cong cu.

Spin Center: Dat ché€ do hién thi tam quay mo hinh ON, OFF. Ché do nay ciing duoc
diéu khién nho thanh cong cu. Quay mo hinh béng céch giit phim CTRL va phim chuot giita
hoac CTRL+Shift va phim chudt tréi.

3D Notes & Notes as Names: Diéu khién cdch hién thi céc ghi chd di kém mo hinh dé luu trit
hoic trao déi thong tin giita c4c ngudi ding, khong anh hudng dén cdc doi twong hinh hoc.

Reference Designators: Dat ché do hién thi dinh danh ON, OFF trong modul
Pro/CABLING.

® Nhugc diém ctia Pro/E 1a khong cho phép diéu khién timg Datum riéng biét.
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Thick/Centerline Cables: Tuy chon hién thi day
cép dugc tao nhd modul Pro/CABLING béang dudng
tam (Centerline) hay bang cdp. Ché do hién thi dudng
tam giam thoi gian tinh toan va hién thi.

Model Tree: Diéu khién Model Tree ON hay
OFF.

Query Bin: Diéu khién Query Bin ON hay OFF.
Query bin cho phép chon cac feature v6i tuy chon
"1Query select!].

Colors: Diéu khién hién thi mau ON hay OFF.

Textures: Diéu khién hién thi textures ON hay
OFF. Texture gitdp hién thi mo6 hinh thuc hon, nhung
lam cham qua trinh. Vi vay chi dung khi can thiét.

Levels of Detail: Diéu khién mic do chi tiét cha
mo hinh khi render.

Ring Message Bell: Diéu khién chuong bio ON
hay OFF. Khi ON, chuong rung méi khi Pro/E nhéac
nguoi dung nhap so liéu qua ban phim.

Save Display: Khi danh ddu muc nay, thong tin
man hinh s& dugc ghi lai dé 14n sau mo hinh dugc mé
nhanh hon.

Make Regen Backup: Pro/E tam thoi luu model
truGc moi lan tai tao.

Snap To Grid: Con tro bat vao niit ludi trong ché
do 2D (khi Sketch hay Drawing).

Highlight Erased Views: Khi danh ddu muc nay,
Pro/E chiéu sang cac khung nhin bi xoa khoi ban vé.
Muon xo4a bo chi€u sang thi phai trd lai khung nhin va
x04a n6 khoi ban v&.

Keep Info Datums: Tuy chon ndy coi c4c chuin
la thudc mo hinh, dugce thiét 1ap trong ché do info.

Use 2D Sketcher: Néu muc nay dugc chon thi
mat phang Sketch s& dinh huéng song song v6i man
hinh. Néu khong, né van dinh huéng trong khong gian
3 chiéu.

Use Fast HLR: Khi muc nay duoc chon thi Pro/E cho hién cac nét khuit trong khi quay

|

E_.-"f [Dratum Planes

¢ Dratum Ases

-u-u\.E
-

Point Symbols

'\.!'\..-

=, Taogz

H

Spin Center
30 Motesz

Maotes as Mames

e St P B < I I < <
B (% s

=
=
0
=
1
o]
o
]
o

o

.r—’? Centerline Cables

¥ E todel Tree
v E‘ Huemn Bin

v [[| Colors

r % Lewvels of Detail

[T .01 Dimension Tolerances

Coordinate Systems

Reference Deszignatars

[ | ﬁ |nternal Cable Portions

— Default Actions

¥ Ring Meszage Bell

[T Save Display

[~ Make Fegen Backup
[ Shap ta Grid

v Highlight Erazed Yiews
¥ Keep Info Datums

v Use 20 Sketcher

[ UseFast HLR

Dizplay Shle | Shading

Drefault Orient I | zomnetric

Tangent Edges | Solid

Lok |

Apply |

hoac dinh huéng mo hinh. Nho vay thoi gian tinh todn nét khuét dugc giam.

Display Style: Hién thi mo hinh dudi dang Wireframe hay Shade.

Hop thoai ddt cdu hinh hé thong

Default Orient: Dinh huéng mo6 hinh theo Isometric, Trimetric hay tuy nguoi dung
(User Defined). Ch€ do User Defined c6 thé duoc xac lap trong file config.pro.
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e Cdc file cdu hinh

Cic thiét dat moi trudng c6 thé duge luu trong céc file ciu hinh. Cac file nay c6 thé dugc
dat & thu muc cai dat hoac thu muc lam viéc cua Pro/E. Thuong thi céc file dung chung duoc
dat trong [thu muc cai dat]\text. Cic file dung riéng thuong dugc dat trong thu muc lam viéc.

C6 3 file cau hinh hé thong l1a Config.pro, Config.win va Color.map.

File Config.pro: 1a file text, dang ky cac thong s6 moi truong dugc xac 1ap. Vi s6 thong
s6 nhu vay rat nhiéu, moi 1an thiét dat rat mat cong va phién phiic, nén viéc dang ky vao mot
file d& moéi khi khéi dong, Pro/E tu dong nap vao thi rat tién loi.

Muén stra déi file Config.pro, tir menu Utilities -> Preferences -> Edit. Mot hop thoai
xudt hién nhu trong hinh 2.8. Mot bang tir khoa duoc goi tir menu Edit ctia hop thoai cho phép
dang ky cdc thong s6 mot cach dé dang va ddng ci phdp.

| = pro/1aB =0 x|
File.  Edit
[ Choose Keyward 1 _>_<J
e Keyword =

| Standard Config.Pro - #3 ACCURACY LOWER BoUND | im
! ADD_JAVA_CLASS_PATH

ADD_WELD_MP
ALLOW_ANATOMIC_FEATURES
ALLOW_CONFIRM_WINDOW
ALLOW_MOVE_ATTACH_IN_DTL_MOVE
ALLOW_MOVE_VIEW_WITH_MOVE
ALLOW_OLD_STYLE_ROUND

NUMBER_USER_COLORS
e ks -Ok Cancel
BELL —I

I== GENERAL ==

PROVIDE_PICK_MESSAGE_ALWAYS Yes
USE_DIMENSIONED_EDGES No

FLIP_ARROW _SCALE 2

PARENTHESIZE_REF_DIM Yes
Retain_pattern_definition Yes

INFO_OUTPUT_MODE Choose
DEFAULT_DEGC_PLACES 3
FREEZE_FAILED_ASSY_COMP Yes

PLOTTER_COMMAND WINDOWS_PRINT_MANAGER

Hop thoai Edit file Config.pro
File Config.win: Trong muc 2.2.2 di trinh bay tha tuc tuy bi€n man hinh cua Pro/E.
Nhitng thiét dat c6 thé dugc ghi lai trong file Config.win. Trong file nay ciing ghi lai nhiing
Mapkey do nguoi dung dinh nghia.
File Color.map dung dé ghi lai nhiing thiét dat vé mau sic cla cdc doi tugng. Thu tuc
thuc hién viéc nay sé dugc trinh bay ¢ muc sau.

2.3.5. Pat cac thong s6 cua mo hinh

Mo hinh dai dién cho vat thé trong th€ gidi thuc vé ca hinh thic biéu hién 14n nhiing
phan tng cua ching trudc tic dong co, ly ctia moi truong. Mong mudn ctia nguoi dung la tinh
trung thuc cia mo hinh. Dé khéo sét tinh chat co, 1y clia cdc chi tiét va co cdu may, céc thong
tin vé vat liéu, hinh hoc, do chinh xac kich thudc 1a quan trong nhat. Ngoai ra mau sic, dnh
sang cling gép phan tang tinh thuc cia mé hinh. Mu6n vao moéi truong thiét dat cac thong s6
hinh hoc, co, 1y cia mo6 hinh, chon Setup cuia Menu Manager. Mot menu con s€ hién ra. Noi
dung ctia menu sé thay ddi tuy theo ting dung duoc chon.
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Trong hinh 2.9 1a menu PART SETUP trong moi truong Part
Modeling. Tix day, ching ta c6 thé quy dinh cdc thong s6 vat liéu
(Material), 3o chinh xac (Accuracy), hé don vi (Units), khoi luong
riéng (Density), cac thong s6 quy dinh riéng (Parameters), cac chi
giai (Notes), cac thudc tinh khéi luong (Mass Props), hé dung sai

(Tol Setup),...

Sau day trinh bay cach thi€t dat cac thudc tinh quan trong nhat

ctia mo hinh.

e Material

Vat liéu dugc dinh nghia cho chi ti€t dang hoat dong trong moi

truong thiét ké.

1. Chon Setup -> Material. Menu con MATRL MGT xuat

hién v6i cdc muc chon:

- Define: Dinh nghia vat liéu méi.

- Delete: Xoa mot vat liéu da dinh nghia.

- Edit: Stra thong so vat liéu da dinh nghia.

- Show: Hién danh sich vat li¢u.
- Write: Ghi vat liéu ra file.

- Assign: Gan vat liéu cho mo hinh.

- Unassign: G& vat liéu khoi mo hinh.

Néu chon Define thi mot khung file
dit liéu dugc ma trong moi truong soan thao
van ban Notepad cia Windows, nhu trong
hinh 2.10. Nguoi dung phai gé cdac tham s6
sau dau "=".

Vat liéu da dinh nghia duoc luu trong
dit liéu ctia mo hinh va chi c6 tac dung cho
mo hinh hién c6. Tuy nhién, muén vat liéu
c6 tac dung phéi gdn né vao mo hinh bang
cach chon muc Assign va quyét dinh 14y
nguodn dit liéu From Part hay From File.

D€ luu vat liéu ra file dung chung thi
chon Write va go tén file. Pro/E gan phan
md& rong mac dinh 1a .MAT.

w FPART SETUF

haterial
ACcuracy
Units
Density

[W&rie

Farameters
Motes
bass Props
Bt Bound
Fef Dim
Shrinkage
GegmiTo
Surf Finish
Grid

Tol Setup
Interchange
Ret Cantrol

Done |

Menu Part setup

2] tomppromainamo mai-Nolopad = ol x|
File Edit Search Help
MATERIAL C45 |

This file may be edited using available editor.
Just type on the necessary lines appropriate values
after the "=" sign. Comments are not permitted on
lines containing material properties names.

YOUNG_MODULUS
POISSON_RATIO

SHEAR_MODULUS

MASS_DENSITY

THERMAL _EXPANSION_COEFFICIENT
THERM_EXPANSION_REF_TEMPERATURE
STRUCTURAL _DAMPING_COEFFICIENT
STRESS_LIMIT_FOR_TENSION
STRESS_LIMIT_FOR_COMPRESSION
STRESS_LIMIT_FOR_SHERR
THERMAL_CONDUCTIUITY

EMISSIUITY

SPECIFIC_HERT

HARDNESS

CONDITION

INITIAL_BEND_Y_FACTOR
BEND_TABLE

PRO_UNIT_MASS

PRO_UNIT_LENGTH

< |

=LA

Khung file vt liéu
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e Units

Heé don vi do 1a thong || Menu Manager
s0 can dugc quy dinh trude Systerns of Linits Lnits | SetUp .
tién, vi n6 anh huéng dén cac m
ho 5 khi Meter Kilogram Second (MKS) I & Set
thong so khac. Centimeter Gram Second (CGS) & haterial
x . . millimeter Newton Second (mmiks) Bl
: : Accural
Mu6n quy dlnh don Vi Foot Pound Second (FFS) Copy | &
do: Inch Pound Secand (IFS)
. % Inch lbm Second (Fro/E Default) Edlif. | Diensity
- Chf,)n Se.tup -> Units. —— || e
Hop thoai Units Manager et ||| it o
duge mé (hinh 2.11). o | lhvesns
- Chon hé don vi thich L
~ — Description DimBound
hop, xong nhan Set. =
op, g = millimeter Newton Second {mmkls) Eef Hitm
- Nhan OK trong béng Length: mm, Farce: I, Time: sec, Temperature: C e
Warning. Geam fal
- Nhin Close trong e
. = o Grid
nits Manager. rni X
Units Ma age —J Tal Setup
C6 thé dinh nghia mot Changing rmodel units Interchange
hé¢ don vi méi bﬁng phim f::‘ ' Convert Existing Numbers (Same Size) Fef Control
New. LS " Interpret Existing Mumbers (Same Dims) Eiaie
Cancel |

Giao dién dé dinh nghia Units

Ngoai ra c6 thé xoa (Delete), stta (Edit), xem thong tin chi tiét (Info) mot hé don vi da c6.

o Tol Setup

Chon Setup -> Tol Setup dé chon hé dung sai. Menu con TOL SETUP hién ra véi cic
muc chon:

- Standard- chon tiéu chuén dung sai ANSI hay ISO/DIN.
- Mode Class- chon cap chinh xdc: tinh (Fine), tho (Coarse), rat thod (Very Coarse).

- Tol Tables- chon bang dung sai trong s6: bang chung (General Dims), canh gay
(Broken Edges), truc (Sharfts), 16 (Holes).

e GeomTol

Chon Setup -> Geom Tol dé dinh nghia dung sai hinh hoc. Menu con GEOM TOL xuét
hién véi cdc muc chon:

- Set Datum: Dat chuén kich thudc.

- Base Dim: Chi dinh mét kich thuéc lam kich thude co s6.

- Inspect Dim: Kiém tra kich thuéc.

- Specify Tol: Xéac dinh dung sai.

Thu tuc dinh nghia dung sai hinh hoc nhu sau:
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1. Trong Menu Manager chon Setup -> Geom Tol.

2. Trong menu Geom Tol, chon Specify Tol, xuat hién hop thoai Geometric Tolerance
nhu hinh 2.12.

3. Chon kiéu dung sai nho cdc biéu tuong.

4. Trong thé Datum Refs chon chuin. Chi c4c dung sai vi tri twong quan, nhu do song
song, do vuong géc, do ddo,... mdi can chuin. Dung sai hinh ddng khong can.

5. Trong thé Tol Value, xac dinh gia tri dung sai.

6. Trong thé Symbols chon ky hiéu bd sung néu can.

7. Trong thé Model Refs, chon Model va Entity ap dung dung sai.

8. Chon vi tri dat ky hiéu dung sai trong 0 Placement.

K&t qua ghi dung sai trén mo hinh nhu trong hinh 2.12.

Eile Info Miew Ulities Applications Analysis Window Help

IS PE & Daadss onae s
E Geometric Tolerance B ) il
_ OK
/7| ModelRefs | Datun Refsl Tol Value | Symhbaols | @ T
O | /{-Yl Basic Dim
| | Model [Me2arRT | NewGl
— L SelectMadel.. | 0
I // $ Feference: Selected Placement Placed AT e
0 |= b [ duis || Tupe | Dimension [ Done/Ratum
)% |Z/f Select Entity... Flace Glul...l — | EMudel Trae E _Im iI
STATUS: complete File Tree |
\
@ H3-24FRT =]
- First Feature id 1
- Cutid 36
- Charnferid 57
e EDTMI
Tol type
Tol Value
Datumn Ref
Mat Condition
5 Showing dimension d? of feature 2 (CUT). model H3-24. Confitm selaction jl
RS @& > ey | P /ENGIN. |[E Model Tree DI ] seerm

Man hinh khi xdc dinh dung sai hinh hoc
e Model Color

Muc ndy gi6i thiéu th tuc thay d6i mau hién thi mo hinh.

1. Vao menu View -> Model Setup -> Color Appearances. Xuat hién hop thoai
Appearances nhu hinh 2.13. Phan trén ctia hop thoai hién cdc mau mau da dugc dinh nghia
trong so d6 mau. Phan giira 1a cdc phim chon: Add (thém mau), Modify (hiéu chinh mau), Save
(lwu so d6 mau ra file, tén mic dinh 1a color.map). Append (ghi bé sung so d6 mau vao file),
Modify From Model (hiéu chinh mau chon tir mo hinh).
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Phan du6i hop thoai
(Set Object Appearace) dé
chon doi tuogng va gan mau
(Set) hoac bo gin mau
(Unset).

2. Chon Add dé thém
mau. Hop thoai Appearance
Editor xuat hién (hinh 2.14).

3. Kich vao 6 vuodng
(c6 mau da chon), xuét hién
ti€p hop thoai Color Editor
dé chon mau (hinh 2.15).
Phuong phdp chon va pha
mau tuong tu nhu trong
Paint cia Windows.

— Palette

x|

| Modiy.. | save. |

Append.. | Modify Fram Model... |

f Appearance Editor

ElaS|c |Advanced| Detail |

— Color
Diim Diffuse Biright

= IW_I

Dim  Ambiert  Bright

x|

Close

Hop thoai Appearances

= ProfENGINEER Pare Maga—== ] — ot Fefiar | Appunrancs Edfingl

Fia Info View Lhliies Applications Apakysis Window

AR Lo ReSSol Ll

y-

S Sedoct winibilin gometny om
= Mo filies o directones iound

£

FRoBET Hsv

1 ], — T

fatic |m.m:-u| Dent |

Color

(] Diffuse Bright

| — T
e A
| — ) T

J] 9|R 255, G: 255, B: 25

H:0.8:0.%:100

@

) — Highlight
— SetOhject Appearance Sl Stiifiness Sty
| = j | | | |50
Him |Atensity: Bright
k | H3-24 selected, [ | | 5000
Sat | [heet | I Dynamically updating the modelwinda

[ PhotoRender sample window
¥ Slider trasking

—

G [

N — |

1 2% |~ oomemeyopamios
™ FhotoFiender sample window
Ty

== e

ok | Add | Close |

Hoép thoai Appearances
Editor

Iz

— Palette

| =]

Add. | Modity. | Save. |

Append... | Maodify Fram Model... |

— SetObject Appearance

I Fan

2

H4-48 selected,

shsn| | D8 @Y

| B ———pro/en | EEviodeiTrian

Dinh nghia mau

e Lights

| #)oiect colort -7 |[Br untited - Paint [ BER 2 ] a14pm

Set | Unset

E

Close

So doé mau sau khi thém
mau

Vao menu View -> Model Setup -> Lights, hién hop thoai Lights (hinh 2.17).
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Pro/ENGINEER Part: H4-48

FEile Info | Wiew LHiliies Applications Analysis Window Help

- ol =T

File Light

=2k Eepaint Cirl+F h &R'B g E{ E[’@

B

k?|

T O Ambient

Diefault Ctr+D

* Moflesc  shade

Lights ha
g— Previous

¥ ¥% Direction

>“C|f|_

Refit
SpiniPan/Zoom...

Orientation..

Saved Views

Layers

Model Display.
Diaturn Displegy...
Analysis Display...

Color Appearances...

Asgsign lights to objects

AN

1
-4

Bl

Close I

Copy. Fram |

Lo @ Protrusion id 161
L@ Cutid 185

Lo @ Chamfer id 204
L @ Round id 215

o o

i Start

|HesEmEE

H = ProfEN.__ &= Madel Tree

JWEy v 7am

Hop thoai dinh nghia dén

Tur hop thoai nay c6 thé bat, tit den va dnh sdng moi trudng (Ambient), c6 thé thém céc

loai dén, quy dinh vi tri va cuong do chiéu sang cta ching. Pro/E cho san 1 dén chi€u song

song va anh sdng moi truong nhu trong hinh ve.

e Tao va su dung Layer

Layer (16p) dugc st dung phé bién trong CAD
2D. Vi st dung Layer phién phiic nén nhi€u phan
mém CAD 3D di loai ching khoi giao dién ngudi
dung. Pro/E vén st dung Layer phuc vu cho t6 chic
cac d6i tugng hinh hoc dé c6 thé xir Iy ching cing
nhau.

Pro/E quy dinh mot Layer mic dinh, khong thé
stra doi duoc. Ngudi diing ¢6 thé dinh nghia cdc Layer
riéng, dua vao d6 cac doi tuong hinh hoc tuy y. Mot
Layer c6 thé duoc 4n, hién, co lap.

Muoén lam viéc v6i Layer, vao menu View ->
Layer. Hop thoai Layer xuat hién nhu trong hinh
2.18.

x

File Show Tree Layer [tem Status ‘

— Active Object
| Fart LI
h |H3-35

Sl Layers ;I
B 40001

O @ LAYI002

3 T
o|o|@|c]7] S]]

)

"
I
i

1

Cloge

Hop thoai Layers

Sewe Status

Tl menu phia trén hop thoai hodc céc phim, c¢6 thé tao thém hoic xo04 Layer; hién va 4n
Layer va cdc doi tugng chita trong d6; thém hodc b6t d6i tuong trong Layer; tach biét dé hién
thi rieng mot Layer trong khi cdc Layer khac bi 4n. Phan giita cia hop thoai 1a danh sdch dang
nhénh cay cédc Layer va céc ddi tuong chita trong moi Layer.
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24.

THUC HANH CAC THAO TAC PON GIAN
Dé két thic phan nay, ching ta s& thuc hanh mot so thao tdc don gidn: m& mot mo hinh
c6 san va diéu khién cach hién thi ctia mo hinh dé.

2.4.1. Mo6 mot mo hinh

1. Vao menu File -
> Working Directory dé
dinh thu muc lam viéc
hién hanh.

2. Vao menu File -
> Open. Hop thoai File
Open xuat hién (hinh
2.19).

3. Xem thanh phan
ctia hop thoai.

4. Khao sat chic
nang cic phim trong hop
thoai.

5. So sanh véi cau
tao va chic nang trong
hop thoai tuong tu cla
Windows.

EFile Open

Lookin| £3 ProE-wks

ful_secl drw
h3-24 prt
h3-35.prt
h4-48.prt
h6-38.prt
hE-48.prt
h6-52.prt
h6-53 prt
h6-54 prt
h7-12.prt
=| h8-29.drw
B ha-29.prt
h8-29a.drw
hi-29k.clrw
@ hopl.pr

ﬁ relation. drw
41

T e e e e

pipglel o,
/ [

Working Directory

Up one level

In Session

Favortes
Commands and Settings

Open Rep

o

Type |AllFiles (9

LI Xul]-iyp& | ;I

oo |

1
Dpen Bep.. | Cancel |

Hop thoai File Open
6. Dung thanh cong cu quan 1y flie dé thuc hién céc lénh tuong tu.
D@ B@sS QAR Qe 6| 0F 6T )00 0%
/ | f
Quan ly File B, khién man hinh Hién mé hinh Hién Datum

2.4.2. Xem mo hinh

Thanh céng cu chinh

1. Khao sat cac chic nang Repaint, Zoom in, Zoom out, Refit, Orient, Saved Views trong
thanh cong cu Diéu khién man hinh (hinh 2.20).
2. Quan sét biéu hién ctia mo hinh khi bdm, nha cdc phim trén thanh cong cu Hién mo hinh.

3. Quan sat biéu hién ctia mo hinh khi bam, nha c4c phim trén thanh cong cu Hién datum.

4. Tim cac chiic nang tuong tu trén thanh menu.

5. Dung chudt:

Spin:  Ctrl + Shift + Phim trai

hoac  Ctrl + Phim gitta.

Zoom: Ctrl + Phim trdi.
Pan: Ctrl + Phim phai
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CHUONG 3. PHAC THAO CAC BIEN DANG

3.1. MOI TRUONG PHAC THAO

3.1.1. Cac khai niém

Phéac thao cac bién dang la mot k§ nang co ban trong Pro/Engineer. Cic feature nhu
phan kéo (Protrusion) hay phan cét (Cur) yéu ciu st dung mot phéac thdo dé€ xdc dinh bién
dang cua feature. Cac phan cta phac thao dugc két hop véi cac kich thude, rang buoc va tham
chi€u dé hinh thanh mot bién dang. C6 hai loai bién dang, cic bién dang dugc sir dung dé tao
truc ti€p mot chi tiét (trong moi trudong Part) va cdc mat cat duoc tao trong ché do Sketcher.
Cac thanh phan dugc tao trong ché do Sketcher duoc luu v6i phan mé rong file 1a *.sec. Khi
tao mot feature trong ché do Part, viéc chon chiic nang Save trong khi phac thao s€ luu bién
dang chit khong phai la feature duoc tao.

Trong chuong nay, ching ta chu yéu quan tam dén viéc phac thao trong moi trudng
Sketcher va cac ky nang tao bién dang. Cac ky nang tao bién dang la giong nhau cho ca moi
truong Sketcher hay Part. Tuy nhién qua trinh phac thao trong ché do Part ¢6 nhiing dac thu
riéng va sé duogc dé cap dén & chuong 4.

3.1.2. Khoi tao mot phac thao trong ché do
— Type ————— — Sub-type
Sketcher & B8 Sketch
Dé khoi tao mot phéc thdo bién dang trong ; :a'l '
. N . - . B Aszembly
ché do Sketcher, dung chiic nang New tir menu 5 Menufactuing
File hay nit cong cu New dé goi hop thoai New & Drawing
(hinh 3-1). P Fomat
. ., . E PReport
Trong hop thoai New, chon kiéu Sketch va ¢ L Disgiam
cho tén ctia bién dang vao 6 Name, chon OK. Khi £
d6 moi trudng phéc thao da sin sang cho phép ta C L Makp
bat dau phac thao mot bién dang. Name [ ch_01
QK I Cancel | [Capy Frafi.. |

Hinh 3-1. Hop thoai New

3.1.3. Pap tng muc dich thiét ké

Mot bién dang trong Pro/Engineer duoc phac thao ban dau chi can c6 hinh dang gin
ding chi khong can ¢ kich thude chinh xdac. N6 cach khéc, thay vi tao chinh xac cac thanh
phin (viéc nay thudng doi hoi nhiéu thoi gian va cong stic), cdc thuc thé hinh hoc dugc phac
thdo nhu cach ma ngudi ta thudng phac thao bang tay.

Tuy nhién, Pro/Engineer yéu cau mot bién dang phai duoc xac dinh mot cach day du cac
yéu t6 kich ¢, vi tri va quan hé trudc khi tién hanh tao 1ap cac feature. Moi truong phac thao
cung cép nhiéu cong cu dé dé phdc thao va ddp tng cdc muc dich thiét k&. Cic cong cu sau
day dung dé dap ting céc muc dich thiét ké.
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Bm May & Robot-HVKTQS Huéng dén sir dung Pro/Engineer 2000i

e Kich thudc

La cong cu chinh dé€ ddp tng cdc muc dich thiét k&. Trong mot bién dang, kich thudc
duoc st dung dé€ mo ta kich ¢& va vi tri chia cac thuc thé. Cdc kich thudc c6 thé c6 gid tri cu thé
hoic 1a kich thudc quan hé (kich thuée tham s6), duge mo ta bang cac phuong trinh toan hoc.

® Rang buéc

Pugc sir dung dé xac dinh méi quan hé giita cdc thuc thé trong bién dang.

e Tham chiéu

Khi tao mot feature, mot bién dang c6 thé tham chi€u cdc feature hién c6 clia mot Part
hay Assembly. Cdc phin tham chi€u c6 thé bao gom cdc bé mat cla céc feature, canh hay
truc. Tuy nhién trong ch& do Sketcher, cac bién dang dugc tao lai khong thé sir dung cac tham
chiéu ngoai.

e Quan hé

Khong chi cdc kich thue duge tham s6 hod bang cdc phuong trinh todn ma moi quan hé
gifta céc kich thuée ciing dugc biéu dién bang cdc phuong trinh, bat phuong trinh hay cdc phat
biéu diéu kién. Diéu nay cho phép muc dich thiét k& dugc ddp Gng mot cach chinh xéac va dé
dang hon.

3.2. INTENT MANAGER

Tt phién ban Pro/Engineer 20001, xuét hién mot chic nang hitu hiéu méi phuc vu cho
qua trinh phac thao va mo hinh héa chi tiét, d6 la Intent Manager. Intent Manager duoc dua
vao Pro/Engineer dé 1am cho viéc thuc hién mot muc dich thiét k& tré nén dé dang hon. N6
duoc kich hoat theo mic dinh. Tuy nhién, dé ddp tng théi quen clia nhitng ngudi ding cic
phién ban trudc ctia Pro/Engineer, c6 thé huly kich hoat Intent Manager bang cdch bo dau chon
trong Sketch>>Intent Manager hoic c6 thé hity vinh vién trong xac lap file c&u hinh.

3.2.1. Phac thao véi Intent Manager

e Pdc diém

- Bién dang: duoc xac dinh day di. Mot bién dang phai dugc xac dinh day du cac kich
thudc va rang budc trudec khi c6 thé diung né dé xay dung cic feature cia chi tiét. Intent
Manager luon c6 ging xdc dinh ddy di mot bién dang bing cach dp dung céc kich thude va
rang budc trong suot ti€n trinh phac thao. Ngoai ra, Intent Manager khong cho phép cac kich
thudc va rang budc chong chéo trong mot bién dang.

- Rang budc: Cic rang budc dugc ap dung trong sudt qua trinh phac thao. Ngoai ra, cac
rang budc con c6 thé duoc dp dung bing chitc ning Constraint va dugc loai bd bang chiic
nang Delete.

- Canh thang: Chic nang canh thang (Alignment) dugc Intent Manager thuc hién tu
dong trong qua trinh phac thao.

- Tham chiéu: Intent Manager yéu ciu nguoi dung xdc dinh cac dac tinh tham chi€u
truGc khi phdc thao cdc thuc thé. Thong thudng chiic nang Specify Preferences dugc su dung
cho muc dich nay.
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- Kich thudc: Intent Manager ap dung tu dong cac kich thudc sau khi két thic mot chiic
nang phac thdo. Cic kich thudc ban dau do Intent Manager tao ra thi yéu va c6 thé dugc thay
thé bang cdc kich thuéc va/hodc cac rang budc khic do nguoi dung dat tiy thudc vao muc
dich thiét k&. Chiic nang Dimension s& dugc dung dé thay ddi so do dinh kich thuéc.

e Trinh tu thao tdc

Budc 1: Xac dinh cac tham chi€u. Vi tri cia mot bién dang duoc phac thao phai dugc
dinh vi tri tuong tng véi cac dac tinh hién c6 cta feature. Chiic nang Specify Preferences
duoc sir dung dé nhan biét cac tham chiéu. Cdc canh cla feature, cic mat phang chudn, dinh
va truc ¢6 thé dugc chon 1am tham chiéu.

Budc 2: Phéc thao céc thuc thé hinh hoc. Phac thdo cdc thuc thé hinh hoc cho bién dang
bang céc cong cu thich hop.

Budc 3: Ap dung cdc kich thudc va rang budc pht hop. Intent Manager s& dp dung céc
kich thude va ciac rang buoc mot cach tu dong. Nhitng kich thudc va cac rang budc nay duoc
xem 12 yé€u va c6 thé duge thay bing cdch tao mot kich thude (chiic nang Dimension) hay
rang budc méi (chiic nang Constraint).

Budc 4: Chinh stra cac gia tri kich thude. Cac kich thude dugc Intent Manager dp dung
tu dong véi cac gia tri do dugc tir phac thao. Cac gia tri nay thuong gan ding véi yéu cau cua
bién dang. Dung chic niang Modify dé chinh sira lai gia tri cdc kich thuéc hién c6 cho chinh
xac v6i cac yéu cau thiét k€. Khong duge tai tao lai (chiic nang Regenerate) bién dang dén
khi tat ca cac gia tri kich thuéc dugc chinh stra.

Budc 5: Thém cdc quan hé kich thudc (thy y). Néu can thiét, c6 thé tao céc kich thuée
quan hé bang chic niang Sketch>>Relation>>Add.

3.2.2. Phac thao khong sit dung Intent Manager

e Pdc diém

- Céc rang budc s€ dugc ap dung sau khi tdi tao lai va dugc dua vao ciac gia dinh do
Pro/Engineer 4p dung.

- Céc kich thudc phai duoc gén bang tay boi ngudi ding.

- C4c tham chiéu dugc tao bang cach sir dung chiic nang Alignment hoac bang cach dinh
kich thudc sang canh ciia mot bién dang hién c6.

- Ngudi diing phai tu x4c dinh cdc ddy du céc yéu t6 dé bién dang dap ting dugc yéu cau
thiét k€.

e Trinh tu thao tac

Budc 1: Ph4c thao céc thuc thé hinh hoc. Phac thdo c4c thuc thé hinh hoc cho bién dang
béng cdc cong cu thich hop.

Budc 2: Canh thang céc thuc thé phic thdo véi hinh hién cé (ty ¥), diing chiic nang
Alignment.

Buéc 3: Dinh kich thuéc cho bién dang, dung chiic ndng Dimension.
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Budc 4: Tai tao lai bién dang, dung chiic nang Regenerate. Sau khi thuc hién chic nang
nay, néu mot bién dang dugc 4n dinh day du, s€ cé thong bio "Section regenerate
successfully" trong viing thong bao.

Né&u mot bién dang chua dugc xac dinh day da (khong c6 thong bdo trén), hay thém cac
kich thu6c b3 xung va/hoic cdc canh thang.

Budc 5: Chinh stta cdc gia tri kich thudc. Dung chitc ning Modify dé chinh sira lai gi4
tri cac kich thudc hién cé cho chinh xac véi cac yéu cau thiét ké.

Budc 6: Tai tao lai bién dang. Dung chifc ning Regenerate dé tii tao lai bién dang theo
céc gia tri kich thuGc dugc chinh stra.

Budc 7: Thém cac quan hé kich thudc (thy y). Néu can thiét, c6 thé tao céc kich thuéc
quan hé bang chiic nang Sketch>>Relation>>Add. Sau do téi tao lai bién dang.

3.3. PHAC THAO CAC THUC THE

Moi trudong phéc thdo clia Pro/Engineer cung cip nhiéu chic ning khdc nhau dé phic
thdo cac thuc thé hai chiéu (2D entity). C4c chiic niang nay ciing twong tu nhu cc chiic nang
tao c4c thuc thé hai chiéu thudng c6 & cdc phan mém CAD khac. Cic chiic nang dé phac thdo
céc thuc thé nam trong menu Sketcher>>Sketch.

3.3.1. Point - diém

Chtic nang Point dung
dé vé cdc diém.

Geom Tools
Sec Todls
Relation

2 poirts o
' Fedn
| ¥ Delay Madify
! Done

| Quit

3.3.2. Line - duong thiang centirine L

Chiic  nang  Line Gen:
(Sketch>>Line) dung dé tao
cdc dudng thang. C6 2 tly
chon trong chic nang nay
(hinh 3-2).

Ling
Rectangle
Arc

Circle

Adv Geometry

Line 2
w LINE TYPE
Geomety

Centerling

|
|
i
| 2 Tangent
|
g

2 Tangent

Hinh 3-2. Menu Sketch>>Line va cdc thuc thé duong thing

e Geometry - cdc phdn doan thdng néi tiép

Ty chon ndy tao lap cic doan thing qua 2 diém dau miit (diém ddu va diém cuéi) cla
doan thang d6. Sau khi v& xong phan doan diu tién, cau lénh sé& tiép tuc véi 16i nhic cho vao
diém cudi ctia phan doan ké tiép cho phép vé cic doan thang ndi tiép nhau. Két thic 1énh bang
nut gitta chuot (hoac Shift+nut trai).

Néu ding tuy chon 2 Tangent thi s& tao mot doan thing tiép tuyén véi 2 thuc thé tron
xac dinh.

e Centerline - duong tam

Tuy chon nay ding dé tao cdc dudng tam, vi du nhu truc quay ctia mot feature dugc
quay. Tuy chon ndy yéu cdu xdc dinh 2 diém trén dudng taAm. Hai diém nay c6 thé 1a 2 diém
bat ky (tuy chon 2 points) hoic 2 diém tiép tuyén véi 2 dudng cong (tuy chon 2 Tangent).
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3.3.3. Arc - cung tron

Chitc nang Arc (Sketch>>Arc) dung dé tao cdc cung tron. Cé nhiéu tity chon cho phép
tao cung tron theo cac cach khac nhau (hinh 3-3).

Guit

w GEOMETRY

aﬂric Pgint
3 Paint Lie
End Rectangls
Arc
+ Circle
Adv Gearmetry

Tangent End

Concentric

3 Tangent
Fillet
Center/Ernds
3 Paint

+

Fillat w GET SELECT

CantarEnds Huery Sel
Sl B eru
|

Done Sel

Hinh 3-3. Menu Sketch>>Arc va cdc thuc thé cung tron

e Tangent End - cung tron cé diém cudi tiép tuyén

Tuy chon nay tao mot cung ti€p tuyén v6i mot thuc thé hién c6 tai diém cudi clia no.
Diém cudi thi nhat clia cung hay ca 2 diém cudi déu c6 thé duoc chon lam diém ti€p xuc.
Ngudi dung s& duoc yéu cu chon (cic) diém tiép xiic trén cac doi tugng hién co.

e Concentric - cung tron dong tam

Tuy chon nay tao mot cung tron dong tam véi mot cung hay duong tron hién cé. Nguoi
diing s& dugc yéu cdu chon cung hay dudng tron hién c6, sau dé x4c dinh diém dau va cu6i
clia cung muon tao.

e 3 Tangent - cung tron tiép tuyén véi 3 thuc thé

Tuy chon ay tao mot cung tron tié€p tuyén véi 3 thuc thé duoc chon. Piém dau va cuéi
clia cung s€ 1a cac diém ti€p tuyén véi céc thuc thé duge chon ddu tién va sau cling.

e Fillet - phdn bo tron giita 2 doi tuong

Tuy chon nay tao phan bo tron gifta 2 thuc thé duoc chon. Bén kinh ctia phan bo tron sé
duoc tr dong xé4c dinh dua trén vi tri cia diém chon.

e Center/Ends - cung tron biét tam va cdc diém ddau mit

Tuy chon ndy tao cung tron khi biét diém tam va cic diém dau mit cta cung. Ngudi
ding s& duoc yéu ciu xdc dinh diém tam va sau d6 1a 2 diém dau muit ctia cung.

e 3 Point - cung tron qua 3 diém

Tuy chon nay tao mot cung tron di qua 3 diém. Nguoi ding duoc yéu ciu xac dinh diém
ddu, diém cu6i va sau d6 xac dinh mot diém thit ba trén cung muon tao.
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3.3.4. Circle - duong tron

Chitc nang Circle (Sketch>>Circle) ding dé tao cdc duong tron. C6 thé tao cic dudng
tron 1a cdc thuc thé hinh hoc (chon Circle Type 1a Geometry) hoidc dudng tron 1a dudng dung
hinh - construction (chon Circle 1a Construction). Pudng tron loai nao thi cling dugc tao

bing mot trong cdc phuong phdp sau (hinh 3-4).

Fielation
Urdo
Eeds

¥ Delay Madify
Daone
it

w GEOMETRY

Paint

Line
Fectangle
Arc

Ady Geometry

Geometry

Constuction

Center/Foint

Cancentric
3 Tangent
Fillet

3 Puoint

Hinh 3-4. Menu Sketch>>Circle va cdc thuc thé duong tron

e Center/Point - duong tron biét tam va mot diém trén chu vi
Tuy chon ndy yéu cdu xdc dinh diém tam cta dudng tron va sau dé x4c dinh mot diém

trén chu vi.

e Concentric - duong tron dong tam

Tuy chon nay ding dé tao mot dudng tron dong tAm véi mot véi mot cung hay dudng
tron hién c6. Pudng tron tham chi€u c6 thé 1a mot thuc thé phac thdo hay mot thuc thé duc
tham chi€u tr mot bién dang hién cé ctia mot feature. Sau khi chon dudng tron tham chiéu,
ngudi diing s& duoc yéu ciu xdc dinh mot diém trén chu vi clia dudng tron mudn tao.

e 3 Tangent - duong tron tiép tuyén véi 3 thuc thé
Tuy chon nay tao dudng tron ti€p tuyén véi 3 thuc thé duoc chon.

o Fillet
Tuy chon nay tao dudng tron ti€p tuyén véi 2 thuc thé duoc chon.

¢ 3 Point
Tuy chon nay tao dudng tron di qua 3 diém xac dinh.
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3.3.5. Rectang - hinh chir nhat

Chic nang Rectang (Sketch>>Rectang) dung dé tao mot hinh chit nhat, bao goém 4
phan doan théng. C4c phan doan thang nay c6 cdc rang budc dé tao thanh mot hinh chit nhat
nhung vén 1a céc thuc thé riéng biét.

Nguoi dung s€ duoc yéu cau xac dinh mot dinh ctia hinh chit nhat va sau dé xac dinh
dinh d6i dién.

3.3.6. Cac thuc thé hinh hoc nang cao v GEOMETRY
Pairik
e Conic - cung tron dang non Line
Fectangle

Tuy chon nay giéng nhu tuy chon "3 point" cta chitc nang vé cung tron 4w
Circle

nhung trong trudng hop nay diém thi ba 1a diém vai (shuolder point) cua ti€t  |pm—"
dién.

Conic

e Elliptic Fillet - bo tron dang e-lip Eﬁﬂ;_ﬂ ?-'Pllst
iptic: Fille
Tuy chon nay tuong tu nhu tuy chon tao bo tron (Fillet) cua chitc nang  Eliese
. N ~ 2 . Spline
Arc. Tuy nhién dudng cong tao ra s€ c6 dang cung e-lip. sz
i e
e Ellipse - duong cong e-lip Blend Y ettex

Tuy chon nay tao mot dudng cong e-lip bang cdch trudc tién chon diém tam cua e-lip
sau d6 chon 1 diém Iam gdéc clia hinh chit nhat bao quanh e-lip.

e Spline - duong cong tron

Tuy chon nay ding dé tao mot dudng cong c6 ban kinh thay déi chay qua nhiéu diém
diéu khién.

e Text - chir viét

Chiic nang Text (Sketch>>Text) dugc ding dé tao cdc dong chit. Text c6 thé dugc st

dung trong céc feature dugc kéo nhu Protrusion, Cut hay Costmetric. Thuc hién cic bude sau
day dé tao text.

1. Goi chuc nang tao text: Sketch>>Adv Geometry>>Text

2. Nhap chuéi text trong 6 nhap, ENTER dé két thiic nhap

3. X4c dinh mot ving hiinh chit nhat dé chén text. Kich thu6c ctia hinh chit nhat nay sé
xéac dinh do 16n cua chi.

e Axis Point - diém truc

Chitc nang Axis Point (Sketch>> Axis Point) dung dé tao céc diém truc. Trong mot moi
trudng phac thao duoc kéo, cac diém truc sau d6 s& trd thanh céc dudng truc.

3.4. HIEU CHINH CAC THUC THE

Ciac cong cu hiéu chinh céc thuc thé phic thdo gitip cho qud trinh phdc thao cdc bién
dang dugc nhanh choéng, thuan tién va chinh xic. Cic chic nang nay nam trong menu
Sketcher>>Geom Tool.
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3.4.1. Dynamic Trim

Chitc niang nay xén mot thuc thé di chon sang mot diém dinh gan nhit clia né.

3.4.2. Trim

Chiic nang Trim xén 2 thuc thé da chon tai giao diém cla chiing. Phan duoc giit lai 1a
phan ma ngudi ding kich chuot dé chon thuc thé.

3.4.3. Divide

Chiic nang ndy chia mot thuc thé thanh 2 thuc thé riéng biét n6i ti€p nhau. Thuc thé s&
duoc chia tai diém chon.

3.4.4. Mirror

Chitc nang Mirror tao doi xiing cdc thuc thé dugc chon qua mot dudng tam dugc chon.
Ngudi ding trude tién dugc yéu ciu chon cdc thuc thé goc dé doi xing. Dé chon nhiéu thuc
thé cung ldc thi gitt phim Shift trong qu4 trinh chon. Sau d6 chon dudng tam dé tao d6i xting

3.4.5. Use Edge

Chiic nang Use Edge tao hinh hoc phéac thao tir cic canh ctia mot feature hién c6. Cac
canh clia feature duoc chon dugc chiéu lén trén mat phang phéc thao dudi dang cdc thuc thé
phac thao. No6i cach khac, cdc canh dugc chon khong nhat thié€t phai ndm trén hodc song song
v6i miat phang phac thdo. Khi c4c thuc thé duoc chi€u Ién trén cdc mat phang phéc thao, chiing
c6 thé dugc xén, chia hay bo tron.

3.4.6. Offset Edge

Chiic nang nay tuong tu nhu chiic nang Use Edge, tic 1a dung cac canh clia mot feature
hién c6 dé tao mot phdc thao. Tuy nhién, trong trudng hop nay céc canh dugc chon sé bi offset
theo gid tri do ngudi dung nhap vao dé tao thanh mot phac thao mdi.

Ghi chii: cdc chitc nang Use Edge va Offset Edge chi duoc thuc hién khi phdc thdo trong
moi truong Part hodc Assembly.

3.4.7. Move Entity

Tuy chon nay cho phép dich chuyén cac thuc thé phdc thdo, bao gom dich chuyén ca
thuc thé, dich chuyén céc dinh ca thuc thé hay dich chuyén cdc kich thuéc. Tuy nhién véi tuy
chon nay, chi cdc thuc thé don 1& dugc dich chuyén (cdc thuc thé c6 lien quan khong dugc
dich chuyén theo).

3.5. KICH THUGC

Kich thuéc duge dung dé x4c dinh kich c& va vi tri clia bién dang. Khi phdc thao cic
bién dang véi Intent Manager, cac kich thuéc da duoc tu dong thiét 1ap trong sudt qua trinh
phdc thao cédc thuc thé. Tuy nhién sau d6 ngudi dung van c6 thé thay ddi, théem bét céc kich
thudc dé phu hop véi muc dich thiét k&. Khi khong dung Intent Manager, sau khi di phac thdo
ca thuc thé, ngudi dung phai ti€én hanh thiét 1ap céc kich thudc bang tay. Tat ca cdc cong viéc
thiét 1ap céc kich thudc néi trén déu duoc thuc hién thong qua chiic ning Dimension.
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Cac loai kich thudc co ban dugc Pro/Engineer cung cdp thong qua chiic nang
Dimension nhu kich thudc thang, kich thu6c tron va kich thudc géc. Sau khi chon chiic nang
ghi kich thu6c thong thudng (Sketch>>Dimension>>Normal), tily thudc vao thuc thé dugc
chon va trinh tu thuc hién ma céc kich thudc tuong tng s€ duoc ghi.

Ngoai ra, cac kich thuéc nhu chu vi (perimeter) va toa do va tham chiéu (reference)
cling duoc cung cp trong chic nang Dimension.

3.5.1. Kich thué6c thang

Kich thuéc thing duoc sir dung dé biéu dién chiéu dai cia mot doan thang hay khoing
céch giita hai thuc thé.

e Chiéu dai ctia doan thdng

- Chon doan thang can ghi: kich niit chuét trai vao doan thang

- Binh vi tri kich thudc: di chuot dén vi tri mong muén, kich nit chuot gitra (hoac Shift +
nut chudt trai).

e Khodng cdch giita 2 thuc thé

Khoang cich gitta 2 thuc thé c¢6 thé duoc dinh kich thudc 1a:

- khoang céch giita 2 dudng thang song song,
- khodng cich gifta mot dudng thang va mot diém.

Ca hai truong hop nay déu dugc ti€n hanh theo trinh tu sau:

- Chon lan luot c4c thuc thé: kich nit chudt trai vao cédc thuc thé muén chon.

- Pinh vi tri kich thudc: di chudt dén vi tri mong muon, kich nit chudt giita (hoac Shift +
nut chudt trai).

e Giita 2 diém

- Chon l4an lugt cdc diém: kich ndt chuot trai vao cidc diém mudn chon.

- Chon huéng kich thudce: chon dang kich thuée ngang, doc hay xién tir menu

- Dinh vi tri kich thudc: di chudt dén vi tri mong muon, kich nit chudt giita (hoac Shift +
nut chudt trai).

3.5.2. Kich thuéc tron

Chtc nang Dimension cho phép ghi kich thuéc tron (dudng kinh va ban kinh) cho cac
thuc thé 1a cung tron va dudng tron. Hinh 3- biéu dién céc kich thudc dudng kinh va ban kinh
duogc tao badi chic nang Dimension trong Pro/Engineer.

e Kich thuéc ban kinh

Kich thuée ban kinh 1a khoang céch tir tam cia mot cung hay mot duong tron dén chu vi
cua thuc thé. Dé dinh kich thu6c dang ban kinh, tién hanh theo cdc budc sau:

- Chon thuc thé céan ghi kich thuéc béan kinh: kich nit chuot trai vao thuc thé mudn chon.
- Binh vi tri kich thudc: di chudt dén vi tri mong muon, kich nit chudt giita (hoac Shift +
nut chudt trai).
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¢ Kich thudc duong kinh

Kich thudc dudng kinh 1a khoang cach 16n nhat qua mot cung tron. Dé dinh kich thudc
dang duong kinh, ti€n hanh theo cac budc sau:

- Chon thuc thé can ghi kich thuéc dudong kinh 2 lan: kich nit chuot trdi vao thuc thé
muodn chon, sau d6 lam lai mot 1an nita. Luu ¥ 1a 14n kich chuot thit 2 khong nhét thiét phai doi
xing véi 1an thit nhat qua tam, nhung phai & trén thuc thé mudén chon.

- Dinh vi tri kich thudc: di chudt dén vi tri mong muon, kich nit chudt giita (hoac Shift +
nut chudt trai).

3.5.3. Kich thudc goc

Kich thuéc géc duge ghi boi chic nang Dimension c¢é 2 dang: kich thudc goc gitra 2
duong thang va kich thuéc géc clia mot cung tron.

e Kich thudc goc giita 2 doan thdng

- Chon 2 doan thang mudn ghi kich thudc géc bang niit chuot trai.

- Dinh vi tri cta kich thuGc bang nit chudt gitta (hodc Shift + nidt chudt trai). Vi tri dat
kich thudc s€ xac dinh viéc mot géc tu hay géc nhon sé duoc ghi.

e Kich thudéc goc cua mét cung tron

- Chon 2 diém dau miit cia cung cn ghi bang ndt chuot tréi.

- Chon cung cén ghi kich thudc géc bang ndt chudt trai.

- Dinh vi tri clia kich thudc bang nit chudt gitta (hodc Shift + ndt chudt trai).

3.5.4. Kich thuéc chu vi

Tuy chon Perimeter cta chiic nang Dimension do chu vi cia mot vong hay mot chuoi
céc thuc thé. Vi gia tri kich thuéc cia mot chu vi ¢6 thé duoc thay ddi, né yéu cau phai xdc
dinh mot kich thudc bién déi - hay con goi 1a kich thudc bu. Khi gid tri ctia kich thudc chu vi
bi chinh stra, thi su thay déi 4y duoc 4p dung vao kich thu6c bien déi. Kich thudc bién déi
khong thé dugc chinh stra.

Trinh tu tao lap mot kich thuée chu vi.

- Goi chtic nang ghi kich thuéc chu vi: Sketcher>>Dimension>>Perimeter

- Chon kich thudc dau tién cta day, sau d6 chon kich thudc cudi cung cta day. Néu 1a
ddy kin thi chi can chon 1 thuc thé bat ky trong day sau d6 chon Done Sel.

- Chon kich thuéc bién déi.

3.5.5. Kich thudc toa do

Pro/Engineer cung cap 1 tuy chon dé ghi cac kich thuéc toa do. Kiéu kich thudc nay doi
hoi phai ¢c6 moét kich thudc co s& duge tao trude nd.

e Tao kich thudc co so

- Goi tuy chon kich thudc co s&: Sketcher>>Dimension>>Baseline

- Chon thuc thé lam dudng co so.

- Chon vi tri cua kich thuée duong co s6.
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e Tao kich thuoc toa do .

- Goi tuy chon ghi kich thuécthong thuong: "
Sketcher>>Dimension>>Normal

- Chon gia tri s6 cua kich thudc duong co s6.

- Chon thuc thé can ghi kich thué6c toa do. » .
- X4c dinh vi tri dat kich thuéc toa do.

¥

3.5.6. Kich thuéce tham chiéu oo ——

Cac kich thuéc tham chiéu dugc su d}mg de ,\ kich thudc co s&
xac dinh kich ¢ va vi tri clia cia mot thuc thé nhung
gid tri cia ching lai khong thé dugc chinh sira. Céc kich thudc tham chiéu khong déng mot
vai tro trong viéc x4c dinh feature.

Lénh: Sketcher>>Dimension>>Reference

3.5.7. Hiéu chinh kich thuéc

Cac kich thuée do Intent Manager tu dong tao ra trong qua trinh phac thao thi duoc coi
12 yéu (weak dimension). C4c kich thu6c nay khong thé bi xod bang chiic ning Delete ma chi
c6 thé duoc 1am manh 1én (Strengthen) hoic dugc thay thé bang mot kich thuée va/hoic rang
budc khac.

e Lam manh mét kich thuoc
- Goi chiic nang Sketcher>>Dimension>>Strengthen

- Chon cac kich thuéc muon lam manh

e Thay thé cdc kich thudc yéu bang cdc kich thuéc manh valhodc cdc rang budc
- Gén céc kich thudc hoac rang budc mong muén bang céc chic ning tuong ting.

- Cac kich thude yéu s€ tu dong dugc thay thé.

e Xod bo mot kich thuéc

Mot kich thuéc manh c¢6 thé duoc xod bing chitc niang Delete. Sau khi mot kich thudc bi
x0d, néu Intent Manager dang dugc kich hoat thi cac kich thuéc hoac rang budc can thiét sé
doc tu dong bo xung.

e Hiéu chinh gid tri cua kich thuéc

Céc kich thuée duge ghi tu dong bang Intent Manager hay cac kich thuéc do ngudi dung
ghi bing tay déu thé hién kich thuéc thuc cla thuc thé. D€ cic thuc thé ¢ kich ¢ va vi tri
ding nhu muc dich thiét k€&, can phai hiéu chinh lai gia tri cac kich thuge. Trinh tu hiéu chinh
gia tri mot kich thuéc nhu sau:

- Goi chiic nang Sketcher>>Modify.

- Chon kich thudc cén thay d6i gid tri bang cach kich nit chuot trdi vao chit s6 kich
thudc muon thay déi.

- Nhap gia tri méi trong 6 nhap va an ENTER.
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Sau khi hiéu chinh gia tri kich thudc, néu phac thao khong tu dong cap nhat thi dung
chitc nang Sketcher>>Regenerate dé cap nhat. Mot kich thu6c yéu sau khi dugc hiéu chinh
gia tri s€ trd thanh mot kich thudc manh.

3.5.8. Kich thudc quan hé

Kich thuc quan hé 1a su bi€u dién mot kich thudc thong qua mo6i quan hé toan hoc véi
cac kich thudc khac trong mot phac thao. N6 cho phép tham s6 hoa céac kich thude va do d6
tham s6 hoa cdc chi ti€t duoc tao.

Trong Pro/Engineer, moi kich thudc ¢6 mot gid tri va mot ky hiéu di kém véi né. Khi
chuyén sang chiic niang Relation (Sketch>>Relation), cac kich thudc cta bién dang dugc
chuyén tir dang gia tri sang dang ky hiéu (hinh 3-5). Ky hiéu kich thuéc duoc sir dung trong
mot phuong trinh quan hé dé thiét 1ap mot méi quan hé kich thuée. C6 2 loai quan hé kich
thudc: bang va tuong duong.

Mot moi quan hé bang yéu cdu 1 phuong trinh dai s6, vi du nhu cdc mdéi quan hé sau:

sd3=sd1

sd4=(sd1/2)*(sd2+sd3)

sdS=sd4*sqrt(sd2)

Mot moi quan hé twong duong c6 thé 1a mot bat phuong trinh dai s6 hay mot cau phat
biéu diéu kién, vi du nhu cic mdi quan hé sau:

sd1<sd2

(sd14sd2)>=2%(sd3+sd4)

if sd1>=sd2

then sd3=sd1

quit

endif

Céc tuy chon sau day trong chic nang Relation (Sketch>>Relation) cho phép tao lap,
xem hodc stra di cdc méi quan hé kich thude.

e Add - tao moi mét kich thuoc quan hé

- Nhap phuong trinh quan hé vao hop nhap. Néu 1a phdt biéu diéu kién thi nhap ting
dong mot, sau moi dong d&n ENTER.

- An ENTER véi hop nhap trong dé thodt tuy chon nay.

e Edit Rel - hiéu chinh cdc kich thudéc quan hé

Tuy chon nay m& ra mot clra s6 hiéu chinh, cho phép ngudi ding hiéu chinh (thém, bdt,
thay déi) cdc quan hé da thiét lap trudc do.

e Show Rel - Xem cdc kich thudc quan hé dd co

Tuy chon nay hién thi cic moi quan hé da dugc thiét lap trong mot cira s6 riéng cling véi
cac danh gia vé két qua.
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e Evaluate - Ddnh gid cdc moi quan hé

Cho phép nguoi diing nhap vao mot méi quan hé trong hop nhap va hién thi két qua sau
khi an ENTER.

5 Select fram the "Relation”’ menu. ﬂ Madify
8 Enter RELATION [E!uit]l[sd2+sd‘l1]<sd9 \I X|j [deye
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Sec Tools
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Hinh 3-5. Menu Relation, kich thudc dang ky hiéu va viéc nhdap phuong trinh quan hé
e Sort Rel - Sap xép cdc moi quan hé
e Switch Dim - Chuyén doi su hién thi dang kich thudc (gid tri - ky hiéu)
e User Prog - Ldp trinh bang ngon ngit C

3.6. RANG BUQC

Cic rang buoc (constraint) duoc sit dung ciing véi kich thue dé dap tng muc dich thiét
k&. Mot rang budc 1a mot quan hé hinh hoc ctia mot thuc thé véi hé toa do hodc vé6i rang budc
khéc trong phéc thdo. C4c vi du vé rang buoc nhu mot dudng thang nam theo phuong thing
ding hay nim ngang, hai dudng thang song song v6i nhau, hai cung tron cé ban kinh bing
nhau,...v.v.

Néu phac thao trong ch€ do Intent Manager, cac rang budc sé dugc tu dong gan cho cac
thuc thé khi n6 nam trong khoang dung sai da dugc 4n dinh trudc. Trong ch€ do nay, khi
ngudi diing dang phac thdo céc thuc thé, cic rang budc sé& hién thi gidp cho qua trinh phac
thao dugc nhanh chéng va thuéan tién. Néu phac thao véi Intent Manager khong dugc kich
hoat, nguoi ding sau d6 s€ phai gén cdc rang budc bang tay. Trong qué trinh phac thao, viéc
g4n c4c rang buoc bing tay ciing dugc thuc hién ké ca c6 dung Intent Manager dé thay thé céc
kich thudc hay cac rang budc yéu khac.

Cac rang budc dugc xem la yéu hay manh tuy thudc vao cach né dugc tao. Cac rang
budc dugc tao bdi Intent Manager trong sudt qud trinh phdc thdo thi yéu va c¢6 thé dugc thay
th€ bang cac rang budc hoac kich thuée khac do ngudi dung thuc hién bang tay. Cac rang
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budc duge thuc hién bang chitc nang Constraint thi manh va vin ndm yén trén phéc thao trir
khi bi x0d béang chiic niang Delete.

Daone
Guit

+ o 1 w COMSTRAINTS
Create
Explain

T + Strengthen

w CONSTR TP

1y
Same Paints

Harizonkal
Wertical

v Paint On Entity
L Tangent
Perpendicular
Parallel

Equal Radi
Equal Lengths

Syrnmetric

Line Up Harizonta
Line Up % ertical
Collinear

Alignment

Hinh 3-6. Menu Constraint va cdc kiéu rang bugc

3.6.1. Tao rang buoc méi
Dé tao mot rang budc mdéi chon Sketcher>>Constraint>>Create>>rang budc. Sau d6
xdc dinh c4c thuc thé can gan rang buoc dé.

Bang sau trinh bay cdc rang buoc dugc cung cip dé gan cho cdc thuc thé.

Bdng 3-1. Cdc rang buéc ding trong phdc thdo bién dang

Rang buoc Ky hiéu Cong dung
Same point . rang buoc céc diém trung nhau
Horizontal H rang buoc 1 duong thang theo phuong ngang
Vertical \Y rang buoc 1 duong thang theo phuong thang ding
Point on entity ° rang buoc mot diém trén mot thuc thé duge chon
Tangent T rang buoc 2 thuc thé ti€p tuyén nhau
Perpendicular 1 rang buoc 2 thuc thé vuong géc nhau
Parallel // rang budc 2 thuc thé song song nhau
Equal Radii R rang buoc 2 thuc thé tron c6 cung ban kinh
Equal Lenghts L rang buoc 2 thuc thé c6 cung do dai
Symetric - rang buoc 2 thuc thé doi xding nhau
Line up horizontal - rang budc 2 dinh theo phuong ngang
Line up vertical rang buoc 2 dinh theo phuong thang ding
Collinear - rang buoc 2 doan thing ciing nan trén 1 dudng thiang
Alignment - rang buoc 2 thuc thé thang hang véi nhau
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3.6.2. Hiéu chinh rang buoc

e Xem mét rang buoc

Dung tuy chon Sketcher>>Constraint>>Explain va chon rang buoc mudn xem.

e Lam manh mét rang budc yéu

Dung tuy chon Sketcher>>Constraint>>Strengthen va chon rang budoc muon lam
manh.

e Xod mot rang budc

Dung chiic nang Sketcher>>Delete va chon rang buoc mudn xo4.
3.7. CAC HO TRG CHO MOI TRUONG PHAC THAO

3.7.1. Cac chiic nang diéu khién hién thi phac thao

Trong moi trudng phic thio, mot s6 biéu tuong chiic ning bé xung vao thanh cong cu
(hinh 3-7). C4c chiic nang nay quan ly viéc hién thi phdc thao va cdc thanh phan cua né.
¥ - w

E._f'r E-} it A m x k?

R 1L

Undo  Redo Dimension Constraint Grid Vertex
Display Display Display Display

Hinh 3-7. Cdc chiic ndng diéu khién hién thi phdc thdo

e Undo va Redo

Bi€u tuong Undo s& huy bo tac dung clia chiic nang vira thuc hién trong khi bi€u tuong
Redo sé& thuc hién lai mot chifc nang da bi huy bang biéu tuong Undo.

e Dimension Display

Diéu khién hién thi cac kich thudc trong moi trudng phéc thao.

e Constraint Display

Diéu khién hién thi cdc rang budc trong moi trudng phac thdo.

¢ Grid Display

Diéu khién hién thi lu6i trong moi trudong phéc thao.

e Vertex Display

Diéu khién hién thi cac dinh ctia cdc thuc thé trong moi trudng phac théo.
3.7.2. Chitc nang Sec Tools

Chic nang nay cung cap cdc cong cu ho trg cho mdi trudong phéac thao. Mot so tuy chon
chinh ctia né bao gom.
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e Place Section - chén mét bién dang dd cé vao méi truong phdc thdo hién thoi

- Chon bién dang can chén thong qua hop thoai Open.

- Trong truong hgp chén mot bién dang vao mot moi truong phac thao méi (chua c6 mot
thuc thé nao) thi sau khi chon bién dang tir hop thoai Open, né s& dugc chén ngay vao moi
truong phac thao hién thdi ma khong yéu ciu viéc xéc dinh ty 1€, goc quay hay diém chen.

- Néu moi truong phac thdo hién thoi da c6 mot s6 thuc thé dugc tao lap thi cdc budc
ti€p theo phai lam la:

+ Nhap vao géc quay trong 6 nhap

+ Chon 2 diém thuoc thuc thé trén bién dang muén chén, mot diém 1a diém goc, va diém
thit hai 12 diém chen.

+ Xéc dinh di€ém chén cho bién dang trong moi trudng phéc thao hién thoi.

e Sec Environ - Thiét ldp méi truong phdc thdo

Tuy chon nay thié€t 1ap moi truong phac thao, bao gom:

+ Diéu khién viéc hién thi kich thuéc, rang budc, dinh, lu6i (nhu phan 3.6.1).

+ Do chinh x4c va so chit s6 thap phan dugc hién thi.

+ Céc tuy chon khéc vé 1u6i nhu:

Type - kiéu luéi: Cartesian va Polar
Origin - dinh lai goc 1u6i: chon 1 diém trén 1 thuc thé dé lam goc ludi

Params - cic tham s6 vé khoang cach luéi theo cdc truc ngang, doc va goc.

e Sec Info

Tuy chon nay cho phép tra citu c4c thong tin vé céc thuc thé va cic thong tin khic trong
moi truong phac thao.

Entity - tra cu thong tin vé thuc thé

Intersect Pt - tim diém giao nhau

Tangent - tim diém giao nhau

Angle - do géc

Distance - do khoang cach

3.7.3. Chitc nang Move

Chitc ning Sketcher>>Move dung dé dich chuyén mot hodc mot nhém thuc thé trong
moi trudng phdc thao. Ngudi dung duoc yéu cdu chon mot dinh, mot tam hay ca thuc thé dé
dich chuyén. Diém khdc biét & day 1a khi mot thuc thé bi dich chuyén thi cdc thuc thé khac
trong bién dang ciing bi dich chuyén hoic thay ddi theo trong khi vin ddm bao c4c rang buoc.
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3.8. LUYEN TAP

3.8.1. Baitap 1.

Tao cac bién dang sau (hinh 3-8 dén 3-12) trong moi truong phac thao véi Intent
Manager. Yéu ciu céc bién dang phai d4p ting diing céc kich thudc va rang budc nhu thé hién
trong hinh vé.

3.8.2. Bai tap 2.

V6i cac phdc thao da tao trong bai tap 1, dua vao cic kich thuéc quan hé dé dam bao cho

cac bién dang luon giit dugc hinh dang nhu hinh vé.

[
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CHUONG 4. TAO CAC FEATURE KEO

4.1. TAO LAP MO HINH DUA VAO FEATURE

Cac mo hinh Pro/Engineer la cic mo hinh tham s6 va dugc tao lap tur cac feature. Mot
feature 1a mot thanh phan con cia mot chi tiét ¢6 cac tham s6, tham chi€u va bién dang riéng
ctia né. Céc feature co ban dé tao lap céc chi tiét thudng dugc phét trién tir cac bién dang. Cac
phép phat trién thudng gap nhu kéo, xoay hay quét. Qud trinh tao 1ap mot mo hinh dugc thé
hién qua so d6 trén hinh 4-1. Hinh 4-2 m6 ta mot mo hinh véi cac feature thanh phan.

cdc phép MO HINH
. hdc thdo PPREY
hc?c thuc p bién dang phdt trién feature 1
2 . e
the (entity) (profile 1)
cdc phép
phdc thdo o hat trién feature k
cac thuc > bién dang p I
thé (entity) (profile k)
cac feature khong
dung profile

Hinh 4-1. Qui trinh tao ldp mé hinh dua vao cdc feature

CHAMFER
PROTRUSION

cut

Hinh 4-2. Mot moé hinh véi cdc feature thanh phdn
Cic feature dugc phdt trién tlir cdc phdc thdo gom c6 cdc bién dang phdc thdo duoc kéo
hay dugc cat dé hinh thanh khoang trong duong hay am. Cac tham s6 1a céc gid tri kich thudc,
cac tham chi€u va cac rang budc cua riéng cac feature hay cua cac feature véi nhau. Viéc tao
lap mo6 hinh tham s6 cho phép nguoi dung chinh stra cac tham s6 sau khi cac feature da duoc
lap mo hinh. Pay la diém khac biét chinh ctia viéc 1ap mo hinh tham s6 va mo hinh dua trén
céc phép todn t6 hop.
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4.1.1. Quan hé giita cac feature trong mo hinh

Mot mo hinh tham s6 bao gom cac feature da thiét 1ap cdc moi quan hé. Cac feature
duoc tao dua vao cac feature khac theo mot cach giong nhu mot ciy gia pha va quan hé cua
ching trd thanh quan hé cha-con. Tuy nhién, khong giong nhu cay pha hé dién hinh, mot
feature con c6 thé c6 nhiéu feature cha.

M@éi quan hé cha-con c6 thé dugc thiét lap giita cdc feature mot cach gidn tiép hoic truc
ti€p. Cac moéi quan hé gian ti€p 1a cdc moi quan hé gitra cac kich thudc thong qua chic nang
Relations. Trong quan hé nay, mot kich thudc bi diéu khién boi mot hay nhiéu kich thudc
khac. Feature c6 kich thuéc diéu khién 1a feature cha clia feature c6 kich thuéc bi diéu khién.

Cac moi quan hé truc ti€p dugc tao khi mot feature dugc dung dé ciu tao mot feature
khdc. Vi du nhu mot mat phing ctia mot feature duoc ding 1am mat phang phéc thao cho mot
feature khac. Feature mdi s€ tré thanh con cua feature dugc phac thao trén do.

4.1.2. Cac feature dau tién

Mot mo hinh Pro/Engineer gom c6 céc feature. Viéc xac dinh feature nao la feature dau
tién hay feature co s& cia mot chi tiét sé 1a mot quyét dinh quan trong. Cac feature sau day c6
thé duoc dung lam feature co s& va phai duoc tao lap trudc khi c6 thé tao lap bat ky feature
nao khac ctia mo hinh.

e Mt phdng chudn (Datum plan)

Cdc mat phang chudn 1a céc feature dau tién duoc dé nghi cho mot chi ti€t méi.
Pro/Engineer cung cAp mot chiic nang dé tao mot tap hop cdc mat phang chuin mac dinh. Cic
mat phang chuin mic dinh clia Pro/Engineer 12 cdc mat phang Dé cic vuong géc nhau, bao
gom cdc mat phang TOP (mat phang XY), FRONT (mat phang XZ) va RIGHT (mat phang
YZ).

e Phadn kéo (Protrusion)

Chiic nang Protrusion tao mot feature khoang trong duong, nghia 1a né ¢6 thé tao dugc
mot feature co s& dé tir d6 c6 thé tao cdc feature khic. Cic feature c6 thé 1a cdc feature duogc
kéo, quay hay quét mot bién dang.

e Mot feature cheén tir ngoai vao (inserted feature)

Mot feature hién c6 dang duoc Iuu c6 thé dugc chén vao moi trudng tao 1ap mo hinh dé
trd thanh feature dau tién.

4.1.3. Cac budc tao lap mot feature c6 dung bién dang

e Buoc 1. Chon phuong phdp tao feature.

Tuy thudc vao hinh ding cua feature ma sé c6 phuong phéap tao thich hop. Déi véi
feature dau tién cua chi tiét, cac cong cu tao bi giGi han.

e Buic 2. Thiét lap mdt phdng phdc thdo

Mot mat phang ding dé phac thao bién dang phai duoc xdc dinh. Péng thoi cdc tham
chi€u dung dé 1én kich thudc cho bién dang ciing phai dugc x4c dinh.
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e Budc 3. Phdc thdo bién dang cua feature

Tién hanh phac thao bién dang dam bao muc dich thiét ké.

e Budc 4. Phat trién bién dang thanh feature

Tuy thudc vao phuong phap tao bién dang da duoc chon ma & budc nay nguoi dung phai
xdc dinh c4c thong s6 tuong tng dé phat trién bién dang thanh feature.
4.2. CAC PHAN KEO VA PHAN CAT

Cic thi tuc dé thuc hién mot phan kéo (Protrusion) va phan cat (Cuf) trong
Pro/Engineer gan nhu hoan toan giéng hét nhau. Diém khac biét chinh giita 1énh Protrusion va
Cut 12 & diém mot phan kéo 1a mot feature khoang trong duong, trong khi mot phan cat 12 mot
feature khoang trong am. Céc tuy chon dugc trinh bay sau day la giong nhau cho ca 2 1énh.

4.2.1. Cac phép phit trién bién dang thanh feature

e Extrude - phép kéo

Tuy chon nay phat trién mot bién dang doc theo mot qui dao thang. Ngudi diing tao bién
dang trong moi trudong phéac thao va sau dé cung cap chiéu sau kéo. Bién dang sé dugc kéo
theo phuong vuong géc véi mat phang phac thao véi chiéu sau ma ngudi dung nhap vao.

® Revolve - phép xoay

Tuy chon Revolve xoay mot bién dang quanh mot duong tam. Nguoi dung phac thao
mot bién dang cha feature xoay va tao mot duong tam dé xoay quanh né. Sau dé géc xoay
duoc yéu ciu dé xoay.

e Sweep - phép quét

Tuy chon Sweep quét mot bién dang doc theo mot qui dao do nguoi dung phac thao.
Nguoi dung phac thao ca qui dao va bién dang.

e Blend - phép phit trién hon hop

Tuy chon Blend néi hai hay nhiéu bién dang, qui dao c6 thé thiang hoac xoay.

X,

EXTRUDE REVOLVE
SWEEP BLEND

Hinh 4-3. Cdc phép tao ldp feature co ban
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e Use Quilt - tao feature tir cdc bé mdt

Tuy chon nay tao feature tir cic bé mat (surface) va cac duong bao cia né.

e Advanced - cdc tuy chon ndng cao

Bao gém cédc tuy chon phat trién feature nang cao nhu VarSecSweep, SweptBlend,
Helical Sweep.,...

4.2.2. Feature dac va mong

Khi tao mot phan kéo hay phan cit, Pro/Engineer cung cip cac tuy chon dé chon feature
dac (Solid) hay feature mong (Thin). Khi bién dang duoc kéo dudi dang mot feature dac,
feature tao thanh 1a mot khoi dac. Khi bién dang dugc kéo dudi dang mot feature mong, céac
vach cua bién dang duoc kéo chi véi bé day tuong dugc cung cap boi ngudi dung.

Cic feature mong c6 thé dugc st dung vdi tét ca cdc tuy chon extrude, revolve, sweep

hay blend ctia cdc 1énh Protrusion va Cut. Céc vi du vé feature diac va moéng dugc chi ra ¢ hinh
4-4.

THIN FEATURE SOLID FEATURE
Hinh 4-4. Cdc feature ddc va mong

4.2.3. Huong kéo

Pro/Engineer luon xac dinh mot huéng kéo theo mac dinh. Khi phac thao trén mot mat
phing chuin, huéng kéo 1a huéng duong. Khi phdc thdo trén mot bé mat phing clia mot
feature hién c6, mot phan kéo sé duoc kéo ra xa khoi feature trong khi mot phan cat sé duoc
kéo huéng dén feature. Ngudi ding c6 thé chap nhan hoic thay doi huéng kéo mic dinh do
Pro/Engineer dé nghi.

Huéng kéo ciing c6 thé phat trién vé mot phia (One Side) hoidc vé ca hai phia (Both
sides) tuy thudc tung chic nang.

4.2.4. Chiéu sau kéo

Sau khi bién dang duoc hoan thién, chi€u sau kéo phai duoc xac dinh.

Céc tuy chon sau cung cép cac cdch dé xac dinh chiéu sau kéo cho mot  AEiIsis

feature. i et i
Y Thiu Mest |
¢ Blind - nhap khoang cich kéo Thiu &l
Thiu Uikl
e 2 Side Blind - nhap chiéu sau riéng biét cho ca 2 phia kéo e
plo Curve
. . . R _ R . R Lo UpTo Surface
e Thru Next - kéo dén khi gap bé mat dau tién cua feature ké ti€p Done

Cluit
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e Thru All - kéo qua toan b chi tiét. Thuong dung dé tao cdc hoc, 16 suot.
e Thru Until - kéo dén mot bé mat ciia mot feature do ngudi dung xac dinh.
e UpTo Pnt/Vtx - kéo dén mot diém chudn hay mot dinh dugc chon.

e UpTo Curve - kéo dén mot canh, truc hay dudng cong chuin

e UpTo Surface - kéo dén mot bé mat duoc chon

4.2.5. Bién dang hd va kin
Cic bién dang kéo c6 thé dugc phéc thao theo dang hd hay kin. Ngoai trir mot feature co
s0, nhiéu bién dang dé tao mot phan kéo hay phan cét ¢6 thé 1a mot bién dang ho. Céc huéng
dan sau day gitdp nguoi dung quyét dinh phac thao mot bién dang kin hay ha.
e Khi phic thao mot bién dang duoc canh thang véi cdc canh clia mot feature hién c6, ching
ta thudng khong phai phic thdo phan canh thang (hinh 4-5).

ALIGNMENT
SKETCHING

PLANE

EXISTING FEATURE SKETCH

Hinh 4-5. Canh thdng mot bién dang véi canh ciia mot feature hién cé
e Viéc canh thang phan phdc thao duoc yéu ciu vé6i hinh hién cé sé thuong tao ra mot bién
dang hoan hao. Néu Pro/Engineer khong chiac chan mat nao cua bién dang sé kéo hay cit,
no6 s€ yéu cau nguoi dung chon lua (hinh 4-6).

EXISTING FEATURE

SKETCHED ENTITY
/_ /_

/

\ EXTRUDE DIRECTION
ALIGNMENT POINT

Hinh 4-6. Chon mot huong kéo
e Cic bién dang cta feature mong c6 thé c6 dang hd hay kin. D6i véi cdc feature mong, cac
bién dang c6 thé c¢6 dang hé khi khong duge canh thang véi feature hién cé.
e Nhiéu bién dang kin c6 thé duoc dua vao mot ban phdc thao. Khi mot bién dang nam trong
mot bién dang khac, bién dang trong s€ tao ra mot khang trong am (hinh 4-7).
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OUTSIDE SECTION

INSIDE SECTIONS

A

NEGATIVE SPACE FEATURES
CREATED BY INSIDE SECTIONS

SKETCHED SECTION EXTRUDED SECTION
Hinh 4-7. Tao khodng tréng am vdi cdc bién dang long nhau

4.3. TAO CAC FEATURE KEO

Phép kéo (Extrude) 12 mot trong cdc phép tao mo hinh phé bién dé tao cic feature kéo
va cit. Mot phan kéo 12 mot bién dang duoc kéo doc theo mot dudng thang. Trinh tu thuc hién
phép kéo dé tao mot phan kéo hay phan cit 12 hoan toan giong nhau va theo cac budc sau day.

e Budc 1. Xdc dinh feature duoc tao la phan kéo hay la phan cat
Trong moi truong tao 1ap chi ti€t (menu Part), chon menu Feature>>Creat>>Solid sau
d6 chon Protrusion dé tao 1ap mot phin kéo hoic chon Cut dé tao 1ap mot phan cit.

Xac dinh phép tao mo hinh 1a phép kéo bang cich chon Extrude trong menu SOLID
OPTS.

e Budc 2. Chon dang feature ddic hay mong

Chon Solid cho dang feature dac hay chon Thin cho dang feature mong. Sau d6 chon
Done dé tiép tuc budc tiép theo.

e Buoc 3. Chon huong kéo

Mot hop thoai tién trinh thé hién cdc budc tao lap feature xuét hién tai vi tri cic menu
cta Pro/Engineer. Phia dudi n6 1a cic menu cho phép nguoi dung chon lua cac chiic nang tao
lap tiép theo.

Tuy chon huéng kéo cung cap hai lua chon, One side va Both sides. Chon One side dé
phét trién feature vé mot phia cia mat phing phéc thao trong khi Both sides s& phit trién
feature ca vé 2 phia clia mat phang ph4c thdo. Sau d6 chon Done dé tiép tuc.

EPHDTHUSIDN: Extrude E3

. .. N A |Element [Infa
Ghi chu: Trong truong hop tao mot feature i fos S

dau tién ctia mot chi tiét va khong su dung Section Sk. plane - Surface of feat 4 |
Direction Defined

z ot 2 ) 9 . 2
cdc mdt phang chudn mdc dinh cua

. o, ) Depth Blind, depth = 30
Pro/Engineer thi budc nay sé bi bo qua. Néu 1] | |
khong c¢6 mdt phdng phdc thdo thi iz Refs Infa
ProlEngineer gid dinh la phdt trién theo mot 0K Cancel Freview

huong.
8 Hinh 4-8. Hop thoai tién trinh
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e Budc 4. Chon mdt phdng phdc thdo

Ngoai trir feature co s& cia mot chi tiét, cac bién dang cta cac feature khac phai duoc
phdc thdo trén mot mat phang. Mat phang phic thdo cé thé 12 mot bé mat phing cta feature
hién c6 hoac mot mat phing chuin do ngudi ding xéc dinh.

Trong truong hop tao feature dau tién cta chi tiét va truéc d6 khong tao 1ap cac mat
phang chuin mac dinh clia Pro/Engineer thi budc nay ciing duge bd qua. Viéc sit dung mot
phan kéo (Protrusion) 1am feature co s& 1 thoi diém duy nhat ma Pro/Engineer khong yéu ciu
mot mat phang phic thio.

Chon Setup New>>Plan>>Pick va chon mot mat phang 1am mat phang phéc thio.

Chon huéng kéo bang céch chap nhan huéng kéo theo chiéu miii tén chi ra (Okey) hay
theo chiéu nguoc lai (Flip).

Chon mot mat phang lién quan (Top, Botom, Left hoac Right) va xdc dinh né.

Chon c4c tham chiéu (thuong 12 2), cdc tham chiéu c6 thé 13 cac mat phang vudng géc
v6i mat phang phac théo, céc canh hay céc dinh dé Ién kich thudc va rang budc trong qud trinh
phac thao tiép theo.

Chon Done Sel dé ti€p tuc. Néu cdc tham chi€u 1a ddy du, khi d6 Pro/Engineer s&
chuyén sang moi trudng phéc thao

e Budc 5. Phdc thdo bién dang

Céc budc dé tién hanh phdc thao mot bién dang ddy du (chi ti€t xem chuong 3):

- Tao 1ap cac bién dang so bo.

- Bat céc kich thude ding theo muc dich thiét ké.

- Gén cdc rang budc bo xung.

- Stra déi cdc gia tri kich thuée theo ding muc dich thiét ké.

Sau khi mot bién dang da dugc x4c dinh ddy di, chon Done dé tiép tuc.

e Budc 6. Nhdp cdc thong s tao ldp feature

Thong s6 tao lap do6i v6i mot feature kéo 1a chiéu sau kéo. c6 nhiéu cdch dé xac dinh
mot chiéu sau kéo nhu da chi ra trong phan 4.2.4. Chon lua cich xdc dinh chiéu sau kéo phu
hop, chon Done va nhap gia tri (néu can).

e Budc 7. Xem trudc feature duoc tao va hoan chinh feature

Cac budc tao lap feature da hoan tat va chi con lai hop thoai tién trinh tai vi tri cic menu.
Ngudi dung c6 thé thuc hién lai tr mot budc nao dé trong hop thoai tién trinh, c6 thé xem
trude feature (ndt Preview) hoac két thic viéc tao lap feature (nit OK).

4.4. MAT PHANG CHUAN

4.4.1. Khai niém

Cac mat phang chuin (Datum plan) c6 thé duge st dung 1Am tham chiéu dé cau tao cic
feature. Cac mat phang chudn ciing dugc coi 12 c4c feature, nhung khong duoc coi 1a dang mo
hinh. Khi mot mat phang chuidn duoc tao, ching dugc hién thi dang dudi dang mot feature
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trong cay mo hinh. Cdc mat phang chuin dugc tao va dugc st dung 1am c4dc mat phiang phac
thdo khi ma khong c6é cdc mat phang phéc thao thich hgp tir cac feature hién c6. Nhu chi ra
trén hinh 4-9, mot mat phing chuén dugc tao tiép xidc véi hinh tru dé 1am mat phang phéc thao
cho mot feature kéo qua hinh tru.

SKETCHING
PLANE

(a0

N

SECTION FINISHED FEATURE

SKETCH

Hinh 4-9. Mdt phdng chudn tiép xiic véi hinh tru
4.4.2. Cac phuong phap tao mat phing chuan

e Tao cdc mdt phdng chudn mdc dinh

Cic mat phang chuin mic dinh cta Pro/Engineer 13 cdc mat phang Dé cic vuong géc
nhau, bao gom cdc mat phang TOP (mat phang XY), FRONT (mat phang XZ) va RIGHT (mat
phéng YZ).

Tao cdc mat phang chuin mac dinh:

- tr menu Part, chon Feature>>Create>>Datum>>Plan>>Default

- cdc mat phang chuin mic dinh xuét hién, vé6i cc tén bat ddu bing DTM

Khi d6 trén man hinh s€ xuat hién ky hiéu tam quay (Spin Center) véi 3 rau:

- rAu mau do (red) chi phuong +X

- rau mau xanh 14 cay (green) chi phuong +Y

- rAu mau da troi (blue) chi phuong +Z

e Phuong phap Through

Tao mot mat phang chuin di qua mot déi tuong duoc chon, ¢ cic tuy chon con sau:
- Plane: mit phang chuén di qua mot mat phang bo phan hién cé.

- AxisEdgeCurv: mat phiang chuin di qua mot truc, canh hay dudng cong.

- Point/Vertex: mat phiang chuin di qua mot diém hay mot dinh.

- Cylinder: mat phang chuén di qua truc ctia mot hinh tru hay nén.

e Phuong phdp Normal
Tao mot mat phiang chuin vuong géc vé6i doi tuong dugc chon, c6 cdc tuy chon con sau:
- Plane: mit phang chudn vuong géc v6i mot mat phiang bo phan hién cé.

- AxisEdgeCurv: mat phang chuin vuong géc véi mot truc, canh hay dudng cong.
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e Phuong phdp Parallel

Tao mot mit phang chuin song song véi mot mat phiang bo phan hién cd.

e Phuong phdp Offset

Tao mot mat phang chuin dugc dich chuyén tir d6i tuong chon, ¢é cic tuy chon con sau:

- Plane: dich chuyén tir mot mat phang hién c6. Sau d6 xdc dinh 1 diém ma mat phang
moi s€ di qua (tuy chon Thru Poinf) hoic nhap khoang cdch dich chuyén (tuy chon Enter
Value).

- Coord Sys: dich chuyén tir goc tao do va phap tuyén véi mot truc toa do da chon. Mot
hé toa do phai hién hitu truée khi st dung tuy chon nay.
e Phuong phap Angle

Tao mot mit phang chuin 1Am thanh mot géc v6i mot mat phang bo phan hién cé.

e Phuong phap Tangent

Tao mot mat phang chudn tiép tuyén v6i mot mat cong bo phan hién cé.

e Phuong phdp BlendSection

Tao mot mit phang chuén di qua mot bién dang clia mot feature hién cé.

4.5. HIEU CHINH MOT FEATURE

Diém khac biét co ban gifta cdc mo6 hinh tham s (nhu cdc mo hinh Pro/Engineer) so véi
cac mo hinh duoc tao bang cic phép todn t6 hop (boolean) 1a & tinh nang hiéu chinh cia
ching. Cic feature dugc tao trong Pro/Engineer bao gom cdc tham s, nhu 1a kich thude, chiéu
sau kéo va hudng kéo. Cac tham s6 nay duoc thiét 1ap trong sudt qua trinh tao lap feature va
c6 thé dugc hiéu chinh sau d6. C6 nhiéu cach dé hiéu chinh mot feature nhu 1a chinh sira gid
tri cua cac kich thudc, tham s6 hay dinh nghia lai cac feature.

4.5.1. Chiic nang Modify - chinh sitra

Chiic nang Modify (Part>>Modify) cho phép chinh stra cac kich thudc cua mot feature.
C6 rét nhiéu tuy chon cho phép hiéu chinh céc thanh phan cua kich thudc, tir gid tri cho dén
cach thé hién. Trong phin ndy chiing ta quan tam dén cdc tuy chon hiéu chinh gi4 tri ctia kich
thude.

e Value

Tuy chon nay hiéu chinh gia tri ctia kich thuée duge chon. Trinh tu thuc hién nhu sau:

- Tr menu Part>>Modify>>Value>>Pick chon mot feature hoac mot kich thude can
hiéu chinh.

- Néu chon feature, cdc kich thu6c cta feature d6 s& hién thi. Chon kich thudc can hiéu
chinh.

- Nhap gié tri méi cho kich thude vao 6 nhap.

- Tiép tuc hiéu chinh cac kich thude khac néu can.

- Chon Done dé quay tr& vé menu Part, sau d6 chon Regenerate dé tai tao lai feature
theo kich thudc méi.
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e Scale Model
Tuy chon nay thay déi tat ca céc kich thuéc khong phai 1a kich thudc
goc cua mo hinh hién thoi theo mot ty 1&€ duge ngudi dung nhap vao. Cac bude F——

w MHODIFY

tién hanh nhu sau: Dimension
tawve Datun
- Tr menu Part>>Modify>>Scale Model. Make Indep

Geam Tol
- Nhé.p glé trl tg/ lé thay d61 VélO 0 nhép D aturn /s

.. o » PatternT able
- Xuat hién mot hop thoai thong bdo viéc thay doi, chon Yes dé chap e S

nhan viéc thay déi hodc No dé huy bo. Néu chép nhan, mo hinh s& dugc thay =~ 2ceeMed

Dane

ddi theo gia tri ngudi diing nhap vao va duogc tu dong tdi tao lai.

- Chon Done d¢ quay trd vé menu Part.

4.5.2. Chic nang Redefine - dinh nghia lai

Cic feature khong chi ¢6 thé hiéu chinh lai kich thudc bing chic nang Modify ma con
c6 thé dinh nghia lai bang chic nang Redefine. V&i chitc nang nay, ngudi ding c6 thé dinh
nghia lai feature tir giai doan x4c dinh lai cdc thuoc tinh cta phép phét trién bién dang thanh
feature hay mot giai doan bat ky thong qua hop thoai tién trinh. Trinh tu thuc hién nhu sau:

- Tir menu Part>>Feature>>Redefine, chon feature can dinh nghia lai.

- Hop thoai tién trinh tuwong tng véi feature dugc chon xuat hién (hinh 4-8). Chon noi
dung can dinh nghia lai va kich chudt va nit " Define".

- Thuc hién lai cdc budc dinh nghia cho noi dung d6. Sau khi thuc hién xong chon Done
dé tr& vé hop thoai tién trinh.

- Thuc hién viéc dinh nghia lai cho cdc noi dung can thiét khac.

- Trong hop thoai tién trinh, chon Preview dé xem su thay déi, chon OK dé chip nhan.

4.5.3. Hiéu chinh thong qua cay mo hinh
Thuc hién su hiéu chinh bang cdc cédch trén dugc tién hanh theo cach chon chic nang roi
sau d6 mai chon feature can hiéu chinh. Mot cach khac 1a hiéu chinh thong qua cidy mo hinh.
- Kich va giit nit chuodt phai tai tén clia feature cin hiéu chinh trong ctlta s6 cdy mo hinh.
- Giit va ré chuot t6i chic nang can hiéu chinh trong menu context dé goi chifc nang dé.

- Tién hanh hiéu chinh theo trinh tu ctia chitc nang da goi.
EModel Tree [_ (O] %]
File Tree |

@ CH4_01PRT =
e BDTM

o Cutid Madify
. & Cutid Redefine

. €5 Frotu Rieroute
Delete

Suppress
Fattern

Mote Create ¥ _ILI
IEil Infa 8 2

Hinh 4-10.  Cay mo hinh va menu Context
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4.6. LUYEN TAP

4.6.1. Thuc hanh

Bai tap thuc hanh nay cung cdp huéng dan theo ting budc dé tao 1ap mot mo hinh nhu

chi ra trén hinh 4-11.

Hinh 4-11.

e Khai tao mot mé hinh mdéi

W

M6 hinh hoan chinh (Ch04_THOI)

1. Khai dong Pro/Engineer. Thiét 14p thu muc lam viéc.

2. Khoi tao mot file chi tiét méGi. Gan tén file

3. Thiét lap don vi (chon mmNs).

4. Tao cdc mat phang chuin mac dinh.

e Tao phan kéo co so

¢ Xac dinh cac thuoc tinh va mat phang phac thao

1. Chon Feature>>Create>>Protrusion

2. Chon Extrude>>Solid>>Done

3. Chon On Side sau d6 chon Done.

4. Chon mot mat phiang chuin 1am mat
phang phic thao. X4c dinh huéng tao feature
tir mat phang phac théo.

5. Xac dinh céac tham chiéu.
¢ Phac thao bién dang

1. Ding céc chic nang phéic thao dé
phac thao bién dang nhu hinh 4-12.

2. Sau khi hoan thién bién dang, chon
Done tir menu Sketcher d€ tié€p tuc.
¢ Hoan chinh feature

1. Gan chon
Blind>>Done sau d6 nhap chiéu sau kéo (60)

chiéu sau kéo:

vao 6 nhap.

I80.00

500

o . —

134,99 JﬂiW

¥
125 11
128
T FLRL]
| r
S N
| T

Hinh 4-12.

4.1

Bién dang cua feature co so
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2. Trong hop thoai tién trinh, chon
chinh feature.

Preview dé xem trudc feature hoaic OK dé hoan

3. Ghi lai feature vira tao: chon File>>Save hoac ntit Save trén thanh cong cu.

e Tao phdn cat thit nhdt

Tao phan cat thit nhat véi bién dang
nhu hinh 4-13.

Phuong phip tao 1la  chon
Cut>>Extrude

Mait phang phic thdo dugc chon 1a
mat phang bén clia feature co sé.

Chiéu sau kéo 1a Thru All - cat qua
hét feature co sa.

e Tao phan cat thit hai

Tao phan cét thit hai v6i bién dang nhu hinh 4-14. oy
Phuong phép tao 1a chon Cut>>Extrude. )
Mait phang phdc thao dugc chon 12 mat phing giita clia

feature co so.

Chon hudng phat trién 1a vé ca hai phia (Both sides).

Chiéu sau kéo 1a Thru All - cit qua hét feature co s0.

e Tao phan kéo 1oi ra

Tao phan kéo 16i ra véGi bién
dang nhu hinh 4-15.

Phuong phdp tao la chon
Protrusion>>Extrude

Mait phang phdc thiao duoc
chon 12 mat phiang bén cla feature
CO SO.

Chiéu sau kéo 1a Blind = 10.

45.00
i $

" 1 b
?nn.-m

Fe A0 B

N

Hinh 4-13.  Bién dang ciia phdn cat thit nhdt

Hsbe|

[= 00 u—s|

Hinh 4-14. Bién dang
ciia phdn cdt thit hai

Hinh 4-15. Bién dang cua phdn kéo 10i ra
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4.6.2. Baitap

Lap mo hinh cho cac chi tiét dugec minh hoa & cac hinh sau.

NI

l"*— 5. 00— so_._.4__
8.00

FIRST FEATURE
(Extruded Base)

D =
5.95 C} - uh
. T_]_—
z.lns e} . I__
. l_!——‘_'15
SECOND FEATURE

(Three Extruded Circles)

Hinh 4-16.  Cho4_BTOI

1.9 N~ -

o Q

1l = A

Hinh4-17.  Ch04_BT02

IV

AVl By @ \/
]
Tt

Hinh 4-18. Ch04_BT03
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CHUONG 5. TAO FEATURE XOAY

5.1. CAC FEATURE KEO VA CAT XOAY

Mot feature xoay 1a mot feature duge tao bdi mot bién dang xoay quanh mot truc. Mot
feature kéo xoay 12 mot khong gian duong con mot feature cat xoay 1a mot khong gian am.
Doi va6i bat ky loai feature xoay nao thi ngudi dung cling phai phac thao bién dang s€ dugc
xoay va mot dudng tam dé 1am truc xoay.

5.1.1. Bién dang cua feature xoay

Bién dang phai dugc phac thao & mot phia cua duong tam va bién dang phai la bién dang
kin. Puong tam bat buoc phai dugc phac thao, néu c¢6 nhiéu dudng tam trong mot bién dang
thi dudng tam dugc phdc thdo ddu tién sé trd thanh truc xoay. Cic thuc thé hinh hoc nim trén
truc xoay khong thé thay thé cho dudng tam.

Hinh 5-1. Cdc feature kéo va cdt xoay

Khi phac thao bién dang cho feature xoay thuong doi hoi phai dinh kich thuéc cho cac
doi tuong hinh tru bang mot gid tri dudng kinh (hinh 5-1). D€ thuc hién ghi kich thudc kiéu
nay, ti€n hanh theo cic budc sau:

1. Chon thuc thé hinh hoc x4c dinh mép ngoai cuia bién dang.

2. Chon dudng tam dé€ 1am truc xoay.

3. Chon lai thuc thé hinh hoc xdc dinh mép ngoai clia bién dang.

4. Chon vi tri dat kich thudc.

5.1.2. Cac tham so feature xoay

e Huong xoay - Revolve direction

Tuong tu nhu hudng kéo trong cac Extrude feature, c6 cdc tuy chon One side - xoay vé
mot phia va Both sides - xoay vé 2 phia.

e Goc xoay - Angle of revolution

Tuong tu nhu tham s6 chiéu sau kéo trong extrude feature, tham s6 nay xdc dinh géc ma
bién dang dugc xoay quanh truc xoay. Cac tuy chon dé xdc dinh géc xoay la:

- Variable: nguoi dung xdc dinh mot géc xoay bat ky nhd hon 360°.

- 90/180/270/360: chon gi4 tri géc xoay tuong tng tinh bang do (degree).
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- UpToPnt/Vtx: xoay mot bién dang dén mot dinh hay diém dugc chon.

- UpTo Plane: xoay mot bién dang dén mot mat phang dugc chon.

5.1.3. Trinh tu tao lap mot feature xoay
1. Chon Feature>>Create>>Protrusion (hoac Cut)
sau dé chon Solid>>Revolve>>Solid>>Done
2. Chon huéng xoay: One side hoac Both sides
3. Chon mat phang phéc thdo va c4c tham chiéu
4. Ph4c thao mot dudong tam dé 1am truc xoay
5. Phéac thao bién dang. Khi hoan thanh thi chon Done
6. X4c dinh géc xoay
7. Chon OK trong hop thoai tién trinh dé két thic

5.2. LO (HOLE) VA TRUC (SHAFT)

5.2.1. Straight Hole - 16 thang
Trinh tu tao lap
1. Chon kiéu dinh vi 16 (linear, coaxial, radial, on point)

. Xdc dinh cdc tham chi€u dinh vi 16 twong ting (tuy thudc ki€u dinh vi)

2
4. Xa4c dinh chiéu sau cua 16 (blind, thru all,...) [Element Tinfo
5. Nhap dudng kinh cua 16 Placmnt Type On Point
Flacmnt Refs Defined
e Linear: dinh vi 16 theo khodng cdch téi 2 doi > gideh 2‘3”“_”9':'
9 2 i
tuong duoc chon (canh, truc, mdt phang) D;;Emr H:ga::: 4
+ chon mat phang sip xép (placement plane) Direction Required
+ chon d6i tuong dinh vi thit nhat (canh, truc hoac Define Fefs Irfo

mat phing), nhap khoang cich dén doi tuong dé.
+ chon d6i tuong dinh vi hai (canh, truc hoic mat phang), nhap khoang cich dén doi
tugng do.
e Coaxial: dinh vi duong tam 1o trang vdi duong truc duoc chon
+ chon duong truc (axial reference)

+ chon mat phang sap xép (placement plane)

e Radial: dinh vi l6 huéng kinh

+ chon mat phang sap xép (placement plane)

+ chon duong truc (axial reference)

+ chon mat phang tham chiéu cho kich thuéc géc (angular reference)
+ nhap gi4 tri géc tir mat phang tham chiéu (angle)

+ chon kiéu kich thuéc huéng kinh (diameter, radius, linear), nhap gia tri.
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PRIMARY REF
(Placement Plane)

AXIAL ANGLE

REFERENCE

REFERENCE

Hinh 5-2. Dinh vi 16 dang Radial

e On Point: dinh vi truc 16 di qua mot diém

+ chon diém tham chiéu (placement point)

5.2.2. Sketch Hole - 16 phac thao

Tuong tu nhu tao 16 thang khi chon ki€u dinh vi va xdc dinh cac | RS A K
tham so dinh vi 16. Diém khdc biét co ban la bién dang 16 do nguoi S =
. . . . > Placmnt Type Defining
dfmg phé.C théO Section Required
Flacmnt Fefz Fequired
Trinh tu Direction Required

1. Chon kiéu dinh vi 16 (Linear, Coaxial, Radial, On point)

2. Phic thao bién dang 16 (bao gém ca bién dang va dudong || Peie Bk | T
< ’ ’ oK. I Cancel Freviey
truc 10).

3. X4c dinh cdc tham chiéu dinh vi (tuy thudc va kiéu dinh vi - xem phan 16 thang)

4. Huéng tao 16

5.2.3. Shaft - truc

Feature dang truc (shaft feature) 1la dang nghich dao cta feature dang 16 (hole feature),
nghia la trong khi cic hole feature tao ra cic khong gian am thi shaft feature s€ tao ra cac
khong gian duong.

PLACEMENT l'_— 200 —o WITH PLACEMENT
SHAFT. 1,004
FEATURE SURFACE | . ’J SURFACE

f
v 080
i
9 H
., a0 '8
H
H v
oo

Hinh 5-3. Shaft va bién dang ciia né
Chitc nang Shaft khong hién thi trén menu Solid theo mic dinh. Dé hién thi chic ning

Shaft (ciing nhu cdc chiic nang Flange va Neck) trén menu Solid, thiét 1ap bién
ALLOW_ANATOMIC FEATURES trong file cau hinh (config.pro) mang gia tri YES.
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Cic k§ thuat, tuy chon va rinh tu ti€én hanh dé tao mot Shaft ciing tuong tu nhu mot
Sketch Hole. Tuy nhién ¢6 mot diém chid ¥ 12 ngudi ta thudng phéc thdo bién dang cua truc
16n nguoc so v6i huéng Shaft dugce tao.

5.3. VANH GO (FLANGE) VA NGONG TRUC (NECK)

Vanh go va ngong truc la céac feature xoay dugc tao xung quanh mot feature xoay hién
c6 (hinh 5-4).

/ngdng truc
/feature hién co

anh go

Hinh 5-4. Vanh go va ngong truc

Trinh tu tao vanh go hodc ngdng truc 1a giong nhau, chi khic nhau vé tén goi clia chiic
nang va két qua tao ra.

1. Chon Feature>>Create>>Flange (hoac Neck).

2. Xdc dinh géc xoay bién dang va chiéu xoay (One side hay Both sides).

3. Xdc dinh mat phang phac thdo va cdc tham chiéu. Chi y 12 mat phang phac thdo phai
di qua tam cua feature hién cé.

4. Phac thao bién dang cta vanh go (hoac ngdng truc). Bién dang khong can kin & phan
ti€p xdc v6i bé mat cla feature xoay hién cé.

5. Tao dudng truc dé vanh go (hodc ngdng truc quay quanh ndé) biang tuy chon
Centerline.

6. Chon Done trén menu Sketcher dé tao vanh g hay ngdng truc.
54. CAC CHUC NANG BO TRO

5.4.1. Tao mang

Lénh Pattern dugc ding dé tao mang céc feature. C6 hai loai mang Linear v Angular.
Linear Pattern 1a mang tuyén tinh, hay con goi 1a mang chit nhat trong d6 cic ban sao cua
feature g6c dugc sap x€p cach déu nhau trén mot hodac nhiéu dudng thang. Angular Pattern
12 mang géc, hay con goi 1a mang tron trong do céc ban sao cla feature goc duge sap xép cach
déu nhau trén mot cung tron (hinh 5-5).

Pro/Engineer s€ tao mot mang Linear hay Angular tuy thudc vao kich thude co ban duoc
chon. Kich thuée co ban thuong 1a cac kich thude dinh vi cua feature. Cac ban sao cta feature
s€ duoc tao doc theo hudng cua kich thuéc co ban dugc chon véi cac gia s6 (khoang cach,
goc) va so luong ban sao do ngudi duing nhap vao.
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ORIGINAL HOLE

ORIGINAL HOLE \
N
Q
0

0.0
Q

LINEAR PATTERN ANGULAR PATTERN

Hinh 5-5. Cdc dang mdng

e Cdc tuy chon kiéu mdng

- Identical: cdc ban sao cua feature trong mang khong dugc giao nhau va giao véi véi
canh clia mit phang dat. Céc feature chi duoc nim trén cing mot mat phang dat.

- Varying: cic ban sao clia feature trong mang khong dugc giao nhau, nhung c6 thé c6
kich ¢& khdc nhau va ndm trén cdc bé mat khéac nhau.

- General: cac ban sao cua feature trong mang khong bi rang budc.

e Cdc tuy chon bién doi kich thuédc
- Value: céc gia tri kich thudc duoc tang 1én
- Relation: cdc quan hé duoc sir dung dé diéu khién viéc thay ddi kich thudc.

- Table: viéc bién d6i kich thuée dugc diéu khién bang bang.

e Trinh tu tién hanh

Chon chtic nang Feature>>Pattern

Chon feature goc (chon trén man hinh do6 hoa hoac trén cay mo hinh)
Chon mot trong cac tuy chon mang trén menu Pattern Options

Chon kiéu bién déi kich thudc

Chon kich thudc co ban

AN

Nhap kich thude gia so gilta cac feature trong mang theo hudng kich thude co ban

vita chon.

7. Nhap s6 phan tir (bao gom ca phan tr goc) clia mang mudn tao theo huéng kich
thuée dang chon.

8. Lap lai cac budc tir 5 dén 7 néu mudn tao mang theo mot huéng nita hoac chon Done

dé két thc.

5.4.2. Truc chuin

Céc truc chuan (Datum Axis) dugc sit dung 1am céc truc tham chi€u dé tao cac feature.
Vi du nhu céc truc chudn duoc dung khi tao cdc 16 dong truc hay tao cdc mat phiang chudn.
Khi cédc 16, truc hay céc feature xoay dugc tao thi céc truc chuin duoc tao tu dong. Cac truc
chuén duoc tao riéng biét thi dugc coi la céc feature. Ching dugc dit tén theo trinh tu trén cay
mo hinh bat dau véi A_1.
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Trinh tu tao truc chuén.

1. Chon Feature>>Create>>Datum>>Axis

2. Chon mot tuy chon rang budc duéi day, roi chon dang hinh hoc tuong tng.

+ Thru Edge: truc chuén di qua mot canh hién c6 ctia chi tiét.

+ Normal Pln: truc chuén vuoéng géc v6i mot mat phang hién c6. Trudng hop nay phai
x4c dinh thém cédc tham chi€u khdc 1a khoang céch tir truc chuin dén 2 canh hién c6.

+ Pnt Norm PlIn: truc chudn vuong géc v6i mot mat phang hién c6 va di qua mot diém
x4c dinh.

+ Thru Cyl: truc chuén tring véi tam clia mot mat tru hién cé.

+ Two Planes: truc chudn 12 canh giao nhau clia 2 mat phang hién cé.

+ Two Pnt/Vtx: truc chuin di qua 2 diém hoac dinh.

+ Pnt on Surf: truc chuin vudng géc véi mot mit va di qua 1 diém nim trén mat

+ Tan Curve: truc chuin tiép xic v6i 1 dudng cong hay mot canh tai mot diém hién c6
dugc chon.

3. Chon Done dé tao truc chuan.
5.5. LUYEN TAP

5.5.1. Thuc hanh
Tao mo hinh chi tiét Pu-ly nhu chi ra trong hinh 5-6.

SEE DETAIL WHEEL

@1.00

LO.TS-I

DETAIL WHEEL
SCALE 1.250

2800 é _L
-5X @100 -
Hinh 5-6. Chi tiét Pu-ly (ChO5 _THOI)

1. Tao than pu-ly bang chiic naing Feature>>Create>>Solid>>Protrusion>>Revolve

Khi tao bién dang thi chi can tao mot ntra (vi la feature tron xoay). Dung cac chiic nang
Fillet va Chamfer dé bo tron va vat mép.

2. Tao mot 16 co s& bang chic ning Feature>>Create>>Solid>>Hole>>Straight

Tao 16 dang Radial Hole, chon mat phang tham chiéu géc 13 mat phang truée, géc tham
chiéu 1a 30°.

3. Tao mang 16 bang chiic nang Feature>>Pattern
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5.5.2. Baitap

St dung ché& do Part ctia Pro/Engineer va céc chifc ning tao feature xoay dé tao lap cic
mo hinh chi tiét dudi day.
Ix@.203
EQUALLY SPACED

@2.000

.25 |-
SECTION A-A

Hinh 5-7. Chi tiét dém (ChO5 _BTO01)
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Hinh 5-8. Chi tiét than (ChO5_BT02)
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Hinh 5-9. Chi tiét truc (Ch05_BT03)
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CHUONG 6. TAO CAC FEATURE KHONG DUNG BIEN DANG

Pro/Engineer cung cip nhi€u cong cu tao 1ap cac feature ma khong dung dén bién dang.
Cic feature thuoc nhém nay nhu 13 feature dang 16 thang (straight hole) nhu da gap trong
chuong 5 hay cac feature dang bo tron (fillet feature), vat mép (chamfer feature), vo mong
(shell feature), gan (rib feature),.... Nhu tén goi cua dang feature nay, ching khong dung dén
cac bién dang ma dugc tao thanh dua trén cac feature hién c6 (placed feature).
6.1. CAC FEATURE LO THANG - STRAIGHT HOLE

Xem chuong 5, phan 5.2.1. L thang - Straight hole.
6.2. CAC FEATURE BO TRON - ROUND

Cic feature bo tron (fillet feature) dugc tao bang chiic ning Round trong menu tao
feature. Mot sO chu y khi tao cac feature bo tron:

- Nén tao cac feature bo tron & cudi ti€n trinh tao mo hinh.
- Tao cac feature bo tron c6 ban kinh nho trudce cac feature ¢6 ban kinh 16n.

- Tranh st dung céc thuc thé hinh hoc tron lam thanh phan tham chiéu dé tao feature.

Edlze-Snrf Sut-Smi : Full F.oune

Hinh 6-1. Cdc dang feature bo tron

6.2.1. Trinh tu tao lap mot feature bo tron
1. Chon Feature>>Create>>Solid>>Round>>Simple
2. Chon tuy chon ban kinh
3. Chon tuy chon tham chiéu
4. Chon tuy chon dé chon chudi canh (néu cin)
5. Chon cdc thuc thé hinh hoc tuong Gng
6. Nhap gié tri ban kinh vao 6 nhap
7. Chon OK tir hop thoai tién trinh dé két thiic

Khi tao 1ap mot feature bo tron, hai tuy chon quan trong dé hinh thanh mot feature bo
tron 1a ban kinh va chon cac thanh phan tham gia.
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6.2.2. Cac tuy chon ban kinh bo tron
e Constant: Tao feature bo tron c6 ban kinh khong déi.
e Variable: Tao feature bo tron c6 ban kinh thay déi. C4c gia tri ban kinh duoc xac dinh
tai cu6i moi doan ndi chudi.
e Thru Curve: Xac dinh ban kinh cua feature bo tron dua trén mot duong cong dugc
chon.

e Full Round: Tuy chon nay tao mot feature bo tron thay cho mot bé mat duoc chon.

6.2.3. Cac tuy chon tham chiéu

Céc feature bo tron thudong duoc tao trén cac canh ctia mot feature hay gitta cac bé mat
va/hoac canh véi nhau.

e Edge Chain: Tuy chon nay tao feature bo tron cho mot chudi canh dugc chon.

o Surf-Surf: Tao feature bo tron giita hai bé mat dugc chon.

e Edge-Surf: Tao mot feature bo tron gitta mot bé mat va mot canh dugc chon

e Edge pair: Tuong tu tuy chon ban kinh Full Round, tuy chon nay tao mot feature bo
tron thay thé cho mat gitta 2 canh duoc chon.

6.2.4. Cac tuy chon dé chon chudi canh

Céc phuong phdp chon mot chudi canh (chi xuat hién khi tuy chon tham chiéu cé lién
quan dén canh) dugc chi ra dudi day.

® One by One: chon céac canh riéng 1&

e Tangent Chain: chon céc canh ti€p xic nhau

e Surf Chain: chon cic canh bao cua cdc bé mit dugc chon

e Unselect: huy bo chon mot canh da chon

6.3. CAC FEATURE VAT MEP - CHAMFER

Céc feature vat mép (chamfer feature) la cic feature vat canh va goc (hinh 6-2).

Conner chamfer

Edge chamfer

Hinh 6-2. Cdc feature vit mép

6.3.1. Cac dang feature vat mép
C6 hai dang feature vat mép duogc cung cap trong Pro/Engineer 20001, d6 la:
- Edge chamfer: vit mép canh

- Conner chamfer: vat mép goc (dinh)
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6.3.2. Trinh tu tao mot Edge chamfer
1. Chon chitc nang Chamfer tir menu tao feature.
2. Chon dang vat mép: Edge
3. Xéc dinh kich thudc cho feature vat
Kich thude cho feature vat trong truong hop Edge chamfer dugc x4c dinh tuy thudc vao
kiéu thong so dugc x4c dinh nhu dudi day.
e 45 x d: tao mot feature vat 45° va khodng cdch do ngudi dung xac dinh
e d x d: tao mot feature vit v6i 2 canh vat bang nhau. Gia tri canh vit do nguoi ding
xac dinh.
e dl x d2: tao mot feature vat vGi 2 canh vat khong bang nhau. Gia tri canh vét do
nguoi dung x4c dinh.
e Ang x d: tao mot feature vat véi cac thong s6 1a géc va khang cach do nguoi dung
x4c dinh.

N

. Nhap gid tri cdc thong s6 twong ting v6i kiéu xdc dinh kich thu6c vira chon & trén.

)

. Chon céc doi tuong tham chi€u tuong Gng.
6. Chon Done dé két thic, sau d6 chon OK trong hop thoai tién trinh.

6.3.3. Trinh tu tao mot Conner chamfer
1. Chon chitc nang Chamfer ti menu tao feature.
2. Chon dang vat mép: Conner
3. Chon goc (dinh) can vat mép
4. X4c dinh kich thuéc cho feature vat
Khi d6 l1an luot cac canh cua goc (dinh) lan luot duge chi€u sang, nguoi dung s€ phai
xdc dinh kich thuéc vat tai canh d6 bing cdch chon 1 diém trén canh hoic dung tuy
chon Enter-input dé nhap gia tri.

64. CACFEATURE VAT MAT - DRAFT

Cic feature cua cac chi ti€t duge gia cong bang phuong phép gia cong khong cat got (vi
du nhu duc, dap, ép khuon,...) thudng yéu ciu c6 cidc mat ngoai duoc vat dé dé dang 1y ra
khoi khuon. Pro/Engineer cung cap nhiéu chic nang dé chinh sira mot mat ctia feature hién co,
nhu Draft dé tao mat vat, Offset - dich chuyén mot mit, Radius Dome - tao mot vom cho
mot mat dugc chon.

6.4.1. Cac mat phang va duong cong trung tinh

Dé tao mot feature vat mat, mat dugce chon s& bi xoay di mot géc quanh mot mat phang
hay dudng cong trung tinh (neutral plane va neutral curve). Cdc mat phang trung tinh cé thé
la cdc bé mat phang hodc céc mat phang chudn. Céc dudng cong c6 thé la cidc dudng cong hay
cdc canh chudn. Mot mat vét con c6 thé phan chia hay khong theo mat phing hay dudng cong
trung tinh (hinh 6-3, 6-4).
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6.4.2. Cac feature vat mat theo mat phang trung tinh

No Split Draft\ Split at Plane Draft

Neutral Plane

Hinh 6-3. Cdc feature vdt mdt theo mdt phdng trung tinh

Tuy chon nay dung mat phéng trung tinh dé phan chia mat vét. Céc lua chon phan chia
mat vat bao gom:

e No Split - khong phdn chia

Tao mot mat vat khong phan chia doc theo mat phiang duoc chon. Nguoi dung chon mat
phang trung tinh va mat phang cin tao vat, sau d6 nhap géc vit.

e Split at Plane - phdn chia tai mdt phdng trung tinh

Mait vét duoc tao sé bi phan chia tai mat phang trung tinh. N6i cach khac, tuy chon nay
s& tao ra 2 mat vat doi xting nhau qua mat phang trung tinh trén mat phang dugc chon. Tuy
chon nay ciing yéu ciu ngudi diing chon mit phing trung tinh va mat phang cin tao vit, sau
do nhap goce vit.

e Split at Sketch - phdn chia tai phdc thdo

Giong nhu tuy chon Split at Plane, tuy chon ndy tao ra 2 mat vat trén mat phang duoc
chon. Tuy nhién dudng phan chia 2 mat vt nay duoc xac dinh thong qua mot bién dang do
ngudi diing phac thao. Tuy chon niy ciing yéu cdu ngudi diung chon mit phing trung tinh va
mat phang can tao vit, sau d6 x4dc dinh mat phang phéc thao va phac thao mot bién dang dé
phan chia. Cudi cing nhap géc vét cho méi phia.

6.4.3. Cac feature vat mat theo duong cong trung tinh

Tuong tu nhu v6i cic feature
vat mat theo mat phang trung tinh
nhung trong truong hop nay cic mat
véat dugc phan chia theo cic duong NO SPLIT DRAFT

cong trung tinh (hinh 6-4). ~ .
Cac lua chon phan chia mat m
véat bao gom: NEUTRAL CUSe/E \.

e No Split - khong phdn chia OBJECT BEFORE DRAFT

e Split at Curve - phdn chia
tai duong cong trung tinh
Cac mat vat c¢6 thé dugc tao trén |
ca hai bén hoac chi mot bén cua SPLIT AT CURVE DRAFT SPLIT AT SURFACE DRAFT

duong cong trung tinh. Hinh 6-4. Cdc mdt vit theo duong cong trung tinh
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o Split at Surface - phdn chia theo mét mdt

Céc mat vat c6 thé duoc tao trén ca hai bén hodc chi mot bén ctia mat phan chia dugc
chon.
6.5. CAC FEATURE DANG VO - SHELL

Ciéc feature dang vo (shell feature) duoc tao bang cach 1am rébng mo hinh hién c6 va chi
dé lai cdc véach tuong ting véi tat ca cdc mat véi do day vach do ngudi dung xdc dinh.

Hinh 6-5. Cdc feature dang vo
Thuc hién trinh tu sau dé tao mot feature dang vo.
Chon Feature>>Create>>Shell
Chon cdc mat can loai bo
Chon Done Sel trén menu Get Select
Chon Done Refs tir menu Feature Refs
Nhap do day cho vo
Chon OK trén hop thoai tién trinh dé két thiic

AL .

6.6. CAC FEATURE GAN - RIB
Gan (Rib) 1a mot feature dugc
tao gilta cdc feature trong mot chi
ti€t (hinh 6-6). Mot feature gan
giong nhu mot feature kéo vé ca hai
bén tir mot mat phang phic thao.
Bién dang cua gan phai hd, nhung
cac diém ddu mut cha né lai phai

duoc déng thang véi cdc mat cla

cac feature ma no6 lién két. Ngoai ra I

mat phing phic thdo phai 1a mot Hinh 6-6. Cdc feature gin
mat phang chudn.

Trinh tu tao mot feature gan.
1. Tt mo6 hinh co s& da c6 san, chon Feature>>Create>>Rib
2. Chon mat phang phdc thdo: mat phang phac thdo phai Ia mot mat phang chuan.

3. Xdac dinh cac phan tham chiéu
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4. Phac thao bién dang ngoai clia feature gan: chi can phac thao phan bién dang ngoai,
phan tiép xdc vGi cac mat clia cac feature hién ¢6 khong can phac thao.

5. Chon Done dé tiép tuc.

6. Chon huéng kéo: chon hudng chi vé phia mo hinh.

7. Nhap do day cho phan kéo: tuy chon nay tuong tu tuy chon Both sides, do day nhap
vao s& duoc kéo vé ca hai huéng tir mat phang phéc thio.

6.7. CAC FEATURE KHE, RANH - SLOT

Cac feature khe, ranh (Slot)
la cidc feature twong tu nhu 16
thang nhung c6 mat cét ngang 16
khong phai la tron ma do nguoi
ding phéc thdo (hinh 6-7). D€ tao
mot khe (ranh), nguoi dung phai
phac thao bién dang cua khe
(rdnh) va xédc dinh chiéu sau kéo.
Hinh 6-7. Feature khe, ranh
Trinh ty tao mot feature khe, ranh.
1. Tir mdt mo hinh hién cd, chon Feature>>Create>>Slot>>Extrude>>Solid>>Done.
2. Chon chiéu kéo: One side hoac Both sides -> Done.
3. X4c dinh mat phang phéc thdo va c4c tham chiéu cho bién dang.
4. Phac thao bién dang ctia khe, ranh -> Done.

5. Xéc dinh hudng kéo va chicu sau kéo.

6.8. CACFEATURE ONG BA CHIEU - PIPE
Cé4c ong rong hoac dac (pipe, tube)

trong khong gian dugc tao biang chitc nang

Pipe trong menu Feature>>Create. V&i

chtic nang nay, cho phép nguoi dung tao

cac ong dang cac duong gap khic hoac

spline trong khong gian 3 chiéu bang cach

xdc dinh cdc diém Ia cdc dinh ctia dudng

gdp khic hoac spline (hinh 6-8). Gia tri

duong kinh ngoai (va do day thanh 6ng

néu l1a 6ng réng) cua 6ng cung véi ban }
Hinh 6-8. Mot feature ong rong vai cdc dinh

duoc chon dua trén mot mé hinh hién co

kinh cdc ché uon dugc yéu cau nhap vao.

Trinh tu tao mot feature 6ng nhu sau.
1. Chon Feature>>Create>>Pipe
2. X4c dinh cac tuy chon hinh dang cua 6ng

+ Geometry: tao mot feature 6ng rong hoac dac
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+ No geometry: chi tao qui dao clia ong
+ Hollow: tao 6ng rong
+ Solid: tao ong dac
+ Constant Rad: ong c6 ban kinh cdc doan u6n khong déi
+ Multiple Rad: cdc doan u6n clia 6ng c6 ban kinh thay déi
3. Nhap céc gid tri dudng kinh ngoai (va do day clia thanh 6ng néu 1a 6ng rong).
4. Chon céc diém 1am céc dinh diéu khién ctia 6ng
5. Xen k& trong qua trinh chon dinh 1a qua trinh nhap ban kinh uén cong tai cac dinh.
6. Chon Done dé két thic

6.9. LUYEN TAP

6.9.1. Thuc hanh

Dung céc chiic nang tao cac feature
khong dung bién dang dé tao mo hinh ghé€
nhu hinh 6-9, cic kich thuéc do nguoi dung
tu hoach dinh.

e Khdi tao moi truong

1.Bat dau mot file chi tiét mdi:

File>>New, chon Part>>Solid,
cho tén file chi ti€t la Ch06_THO01

Thi€t lap don vi do: Part>>Set

Up>>Units, chon dang don vi do la

mmNs (millimeter Newton Second).

Hinh 6-9. Mo hinh chi tiét ghé’(Ch06_THO1)
2. Tao lap cdc mat phang chu4n mic dinh:
Feature>>Create>>Datum>>Plane>>Default
e Tao feature co so
Dung chitc ning Protrusion>>Extrude>>Solid dé tao mot feature kéo dang khoi hop
chit nhat kich thuéc 350x350x400.
e Tao vit nghiéng cho 4 mdt ghé
1. Dung chiic nang Tweak>>Draft>>Neutral Plane v6i No Split>>Constant va
Include>>Loop surf --> chon mat trén cua ghé.
2. Chon mat phing trung tinh (Neutral plane) va mat phang vuong géc 1a mat trén
ctia ghé.
3. Nhap géc vat la -5°.
¢ Bo tron 8 canh bén cua ghé
1. Dung chiic nang Round>>Simple vGi Constant>>Edge Chain va cich chon la
One by One. Chon 4 canh & mat trén va 4 canh bén.
2. Nhap ban kinh bo tron = 20.
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e Tao thanh mong cua ghé’
1. Dung chic nang Shell, chon mat can loai bo 1a mat day.
2. Nhap do day cho thanh ghé = 3.
o Khoét khoang giiia ghé
1. Dung chiic nang Cut>>Extrude>>Solid dé tao mot khoi cat dac phat trién vé 2
phia.
2. Mat phing phdc thdo 12 mot mat phing chuén da tao.
Bién dang nhu hinh du6i.

4. Chon chiéu sau cét 1a Thru All dé cit xuyén hét mo hinh.

e Khoét phdn dudi chdn ghé
1. Thuc hién tuong tu nhu véi khoét khoang gitta chan ghé. Luu ¥ 1a trong truong hop
ndy bién dang 12 hd nhung phai c6 2 diém cudi nim trén mat day ghé.

2. Bién dang nhu hinh sau.

s

40 oip

L . :
i SkY
1]

e Tao cdc phdn khoét 6 2 mdt bén con lai: tuong tu nhu 2 phan trén.

e Tao l6 0 mdt trén
1. Dung chic nang Hole>>Straight v6i mat dinh vi 1a mat trén ctia ghé€.
2. Dinh vi theo Linear cdch méi canh bén ctia mat trén 1a 150.
3. Chon dang 16 su6t (Thru All) véi duong kinh 16 =50.
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6.9.2. Bai tap

Tao cac mo hinh chi tiét theo cac hinh vé sau.

W

ALL ROUNDS AND FILLETS R.25

Hinh 6-10.  Ch06_BT01

NOTE: Use the Sheill Command \ L
to Create the Part's Cavity.
The Wall Thickness is 0.25". @1.00 —{1.00

Hinh 6-11.  Ch06_BT02

CHUONG 6. TAO CAC FEATURE KHONG DUNG BIEN DANG ..o, 65
6.1. CAC FEATURE LO THANG - STRAIGHT HOLE ......ooovvooeeeoeeeeeeeeeeeeeeeeseeeeeeeeeseeeesseeeseeee 65
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CHUONG 7. TAO CAC FEATURE UGN CONG VA HON HOP

Cic feature co ban déu duoc tao thanh bing cdch phét trién cic bién dang trong khong
gian. Phép kéo thang (Extrude) tao cic feature bang cich kéo mot bién dang doc theo mot
dudng tao hinh thang. Céc phat trién clia Extrude 1a Sweep va Blend. Sweep kéo mot bién
dang doc theo mot dudng tao hinh bat ky do ngudi ding x4c dinh dé tao mot feature uén cong.
Blend tao mot feature hon hgp bing cdch kéo doc theo mot duong tao hinh thang gifta hai hay
nhiéu bién dang do ngudi dung xdc dinh (hinh 7-1).

—

SWEPT SECTION

EXTRUDED SECTION

BLENDED SECTION
Hinh 7-1. Cdc feature cong, kéo va hén hop
7.1.  CAC FEATURE UON CONG - SWEEP

7.1.1. Pac diém

Tuy chon Sweep kéo mdt bién dang doc theo mot dudng tao hinh (trajectory) bat ky do
ngudi ding xdc dinh dé tao mot feature uén cong. Dang hinh hoc ciia dudng tao hinh xéc dinh
hinh dang cua feature u6n cong. Ciing giong nhu tuy chon Extrude, tuy chon Sweep dugc
dung trong cac chiic nang Protrusion dé tao mot khong gian duong hoic trong chiic nang Cut
dé tao mot khong gian am.

Tuy chon Sweep doi hoi phai ¢6 mot bién dang va mot duong tao hinh. Puong tao hinh
c6 thé dugc phac thdo hay chon, c6 thé hd hoidc kin. Bat ky bé mat phang hay mit phang
chuin nao ciing duoc dung dé 1am mat phang phéc thao dudng tao hinh. Do tinh chat clia moi
truong phac thao nén mot duong tao hinh dugc phéac thao trong qua trinh tao feature uén cong
s& chi c6 dang 2 chiéu. Mot dudng tao hinh dugc chon tir mo hinh hién tai c6 thé 1a mot dudng
3 chiéu.

Khi mét bién dang duoc kéo doc theo mot
duong tao hinh thi né luon vudng goc véi dudng
tao hinh. Diéu nay lam cho trong mot sd trudng
hop bién dang c6 thé bi goi 1én nhau & céc diém
udn cua duong tao hinh c¢6 ban kinh qua nhé. Khi
moOt dudng tao hinh hd gip phai mot hay nhi€u
feature hién c6 thi c¢6 cac tuy chon cho phép két

hop ddu mut ctia duong tao hinh véi bé mat cla FREE END MERGED END
feature d6 (Merge End) hay dé né tu do (Free
End) - xem hinh 7-2. Hinh 7-2. Merge End va Free End
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7.1.2. Trinh tu tao lap

Tuy chon Sweep nam ca trong chiic niang Protrusion va Cut. Sau khi chon Sweep, ngudi
diing con c6 thé chon tao feature dic (Solid) hay mong (Thin). Céc chon lua nay sé& cho cac két
qua khac nhau nhung trinh tu thuc hién thi giong nhau theo cac bude dudi day.

Hinh 7-3. Cdc dang Sweep-Cut
1. Chon phac thao duong tao hinh (Sketched trajectory) hay chon duong tao hinh
(Selected trajectory) tt mo hinh hién cé.

Néu chon Sketched trajectory, budc ti€p theo 1a chon mit phiang phéc thdo dudng tao
hinh va dinh huéng moi truong phac thao. Sau d6 phac thao dudng tao hinh.

Néu chon Selected trajectory, budc ti€p theo 1a chon cdc thuc thé tao nén dudng tao
hinh tir mo6 hinh hién cé.

2. Chon Done tir moi truong vé phac thdo dé tiép tuc.

3. Chon Merge End hoac Free End.

4. Phac thao bién dang clia feature. Bién dang cua feature phai dugc phdc thao tai di€ém
bat ddu clia dudng tao hinh va vuong géc véi dudng tao hinh tai diém nay. Bién dang cla
feature phai 1a bién dang kin.

5. Chon Done dé thoat khoi moi trudng phéc thao.

6. Chon OK tir hop thoai tién trinh dé két thic.

7.2. CAC FEATURE HON HOP - BLEND

7.2.1. DPac diém

Feature hon hop (Blend) 1a feature dugc tao ra tir 2 hay nhiéu bién dang. N6i cach khdc,
mot feature Blend dugc tao thanh do su két hgp cdc bién dang véi nhau tai cac mép cua ching.
C6 3 loai feature hon hop: Parallel, Rotational va General.

e Parallel Blend

Tuy chon Parallel tao mot feature hon hop cé cac bién dang song song vGi nhau. Cac
bién dang nay duoc phac thao trong cing mot moi truong. Ngoai ra, Pro/Engineer con cung
cap cdc tuy chon thuoc tinh Straight Blend - tao cic phan doan thing giita cdc bién dang va
Smooth Blend - 1am tron doan néi giita cac bién dang cua feature. Hinh 7-4 minh hoa céc
dang Parallel Blend.
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STRAIGHT BLEND IE

SECTION

SMOOTH BLEND
Hinh 7-4. Cdc dang Parallel Blend

¢ Rotational Blend

La feature hon hop c6 cac bién dang tao véi nhau mot géc xoay do ngudi dung xdc dinh.
Céc bién dang trong mot feature chi xoay quanh mot truc xac dinh, géc xoay t6i da gitta 2
bién dang canh nhau 1a 120°. Trong méi bién dang ngudi dung phai tao mot hé toa do va hé
toa do ndy x4c dinh diém xoay cta bién dang. C4c tuy chon thudc tinh Straight Blend va
Smooth Blend ciing duoc ding cho loai feature hén hgp nay. Hinh 7-5 minh hoa cdc dang
Rotational Blend.

AN
1st Section

fnd Section

B SMOOTH BLEND
~ %
+B STRAIGHT BLEND

4th Section

Hinh 7-5. Cdc dang Rotational Blend

e General Blend

Tuy chon nay tuong tu tuy chon Rotational Blend nhung mot bién dang c6 thé cung lic
xoay quanh ca 3 truc toa do so v6i mot bién dang khac. Hinh 7-6 minh hoa mot feature dang
General Blend.

GENERAL LOCATION
OF SECOND SECTION
THRD SECTION
On Bottom
On FIRST SECTION

Hinh 7-6. General Blend
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7.2.2. Tao lap mot Parallel Blend

e Cdc qui tac

- Mot feature hén hop phéi c6 2 bién dang tr& 1én. Dé Pro/Engineer phan biét cdc bién
dang, nguoi dung phai xac dinh khoang cach cho cac bién dang.

- Trong hau hét cac truong hgp, cac bién dang cua feature phai c6 cung s6 canh. Ngoai
1¢ duy nhat 1a khi bién dang suy bién thanh mot diém.

- Diém bat diu clia mdi bién dang phai nim & vi tri giong nhau va thudng phai di theo
cing mot huéng. Néu khong tuan thu qui tac nay thi feature tao thanh s& c6 dang xoan vo do.

POINT

STARTING
POINTS

POINT /

SECTIONS BLENDED FEATURE

Hinh 7-7. Cdc bién dang va feature hén hop dang Parallel Blend

e Trinh tu tao lap mot Parallel Blend
1. Xdc 1ap céac tuy chon Parallel Blend: chon chiic nang Protrusion véi cic tuy chon sau
- kiéu Parallel Blend (v6i Regular Sec)
- bién dang phac thao Sketched Sec
- tuy chon thuoc tinh Straight Blend
2. Chon va dinh huéng mat phang phac théo.
3. Phdc thdo bién dang tht nhat. Dung tuy chon Sketch>>Sec Tools>>Start Point dé
g4n diém bat diu clia bién dang (néu can).
4. Chuyén bién dang: dung Sketch>>Sec Tools>>Toggle. Tuy chon Toggle dung dé
chuyén tir bién dang nay sang bién dang khac.
5. Lap lai céc buéc 3 va 4 dé tao cdc bién dang khac cua feature.
6. Chon Done trong menu Sketcher dé két thiic phac tho.
7. Nhap cac gia tri khoang cach giita cac bién dang.
8. Chon OK trong hop thoai tién trinh dé két thic.

7.3. CAC CHUC NANG PHU TRO

7.3.1. Duong cong chuin

Cac duong cong chuan (datum curve) thudng duoc st dung dé tao céc feature kéo theo
dudng cong hoidc dé tao cdc bé mit (surface). Cic dudng cong chuin dugc xem la cdc feature
trong Pro/Engineer va c6 tén 1a Curve_id# trong cdy mo hinh.
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e Trinh tu tao mét duong cong chudn

Cac duong cong chuin c6 thé dugce phdc thdo bing céc cong cu phéc thao thong thudng
hoic duoc tao thanh tir cdc thuc thé hinh hoc trén mo hinh hién c6. N6 ¢6 thé kin hodc ho.
Trinh tu tao mot dudng cong chuén nhu sau:

1. Chon chitc nang Create>>Datum>>Curve

2. Chon mot tuy chon tao dudng cong chuén trong menu CRV OPTION.

3. Chon Done va chon dang hinh hoc tuong tng véi tuy chon trong budce 2.

e Cadc tuy chon tao mot Datum Curve

Sketch: ngudi diung tu phac thao bang cdc cong cu phac thao
thong thuong. Cac dudng cong c6 thé kin hoac hd.

Sketch
R . , R Intr. Suurfs
chuan 1a duong giao cua 2 bé mat dugc chon. Thiu Points

Framn File

Thru Point (Through Point): tao mot dudng cong chuin di qua Composte

Intr.Surfs (Intersection of Surfaces): tao mot dudng cong

cac diém chuén c6 sdn do ngudi dung chon. gs'? Xtﬁ;
Tojeche:

From File: nhap mot dudng cong chudn tir mot file dit liéu nhu ?;_med

it
IGES, VDA, SET hay IBL. S
Composite: dinh nghia mot dudng cong chuin bang cdc dudng Ezz E:;‘;j

cong ndi tiép nhau hién cé dugc chon. 2 Profections

From Equation

Use Xsec: dinh nghia mot dudng cong chudn bang cich chon  bene
Quit

mot diém giao bién dang.
Projected: dinh nghia mot dudng cong chuin bing cdch chi€u mot bién dang lén
mot bé mat duoc chon.

Formed: dinh nghia mot dudng cong chuén bang ciach dan mot bién dang 1én mot
bé mit duoc chon.

Split: dinh nghia mot dudng cong chuédn bang cich tham chiéu cic dudng cong bi
cat.

OffsetFromSrf: dinh nghia mot dudng cong chuin méi bang cdch dich chuyén
mot dudng cong hién c6 theo hudng vuodng géc véi bé mat.

From Curve: dinh nghia mot dudng cong chudn méi bang cdch dich chuyén mot
dudng cong hién cé theo hudng ti€p tuyén v6i bé mat.

From Bndry: dinh nghia mot dudng cong chuin méi bang cach dich chuyén mot
duong bao hién c6 theo hudng ti€p tuyén véi bé mit.

2Projections: dinh nghia mot dudng cong chuin méi bing cich 1y phan giao
nhau gitta cac feature dugc extrude tir hai bién dang phac thao.

From Equation: dinh nghia mot dudng cong chuin méi thong qua mot cong thitc.

7.3.2. DPiém chuan

DPiém chuin dugc ding trong qud trinh phéac thdo nhu tao 16 di qua mot diém hay ding

dé tao cdc feature chuén khac nhu mat phang chuén va dudng cong chuan.

Chuong 7. Tao céc feature uén cong va hén hap 78



Bm May & Robot-HVKTQS Huéng dén sir dung Pro/Engineer 2000i

e Trinh tu tao mét diém chudn

1. Chon chiic nang Create>>Datum>>Point

2. Chon mot tuy chon tao diém chudn trong menu DATUM POINT.

3. Chon Done va chon dang hinh hoc tuong ting v6i tuy chon trong budce 2.

z \ .2 0
e Cdc tuy chon tao diém chudn

- On Surface: tao mot diém chuén 1én mot bé mat hay mot mat RN
On Surface

phang chuén, tham chiéu dén 2 mat phéng. o
- Offset Surf: tuong tu nhu tuy chon On Surface nhung dich chuyén gi':::ei'f
tlr b€ mat dugc chon mot khoang xac dinh. Offset Caps

) R . . 2 , N . Three Sif
- Curve X Srf: tao mdt diém chuan tai giao diém ciia mdt dudng st center
On Curve
Crv 26 Cry

- On Vertex: tao mot diém chuén tai dinh clia mot dudng cong E_”r;tpp?i“t
1eld Faint

cong va mot bé mat.

chuén hay tai dinh cia mot mép mo hinh hién cé.

- Offset Csys: tao mot diém chudn dich chuyén tir mot goc toa do hién cé.

- Three Srf: tao mot diém chudn tai giao diém ctia 3 bé mat hoac mat phang chuin.

- At Center: tao mot diém chuén tai tam mot dudng tron hay cung tron.

- On Curve: tao mot diém chuén trén mot dudng cong.

- Crv X Crv: tao mot diém chudn trén mot dudng cong tai mot diém gin nhat so véi
duong cong thtt hai dugc chon.

- Offset Point: tao mot diém chuén trén mot doi tugng thang (truc, mép hay duong
thang chuén) va cach mot diém chudn hién c6 mot khoang x4c dinh.

- Field Point: tao mot mang diém chudn trén mot dudng cong, canh hay bé mat.

7.3.3. Hé toa do

Heé toa do khong dugc st dung nhiéu trong Pro/Engineer nhung mot s6 phép tao hinh
nhu Blend phai dung dén cac hé toa do. C6 cac loai hé toa do: vuong goc, tru, va cau; trong do
hé toa do vuong géc duge st dung nhiéu nhat.

e Trinh tu tao mot hé toa do vuong goc

1. Chon chitc nang Create>>Datum>>Coord Sys

2. Chon mot tuy chon tao hé toa do trong menu OPTIONS.

3. Chon Done va chon cac doi tuong hinh hoc tuwong tng véi tuy chon trong budc 2.

Sau khi chon di cdc doi tuong hinh hoc dé xac dinh mot hé toa do, mot hé toa do s& xuat
hién va ngudi dung c6 thé diéu chinh huéng clia céc truc bang cdch chon tén cla truc trén
menu (khi d6 truc tuong ting duogc chiéu sang) roi chon tuy chon Reverse.

e Cdc tuy chon tao hé toa do

- 3 Planes: tao hé toa do thong qua 3 mat phang dugc chon.
- Pnt + 2Axes: tao hé toa do bing cdch chon g6c va 2 truc chuin c6 sdn khong nhat
thiét phai di qua goc tao do.
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- 2 Axes: tao hé toa do bang cdch xac dinh 2 truc di qua goc tao do.

- Offset: tao hé toa do bang cach tham chi€u mot hé toa do hién co.

3 Planes

- Offs By View: tao hé toa do song song v6i man hinh hién thoi. S -
) . 24

- PIn + 2Axes: tao hé toa do thong qua mot mat phang va 2 truc. o
- Orig + ZAxis: tao hé toa do bang cich xac dinh gdéc toa do va truc Z EIHS o View
9 ¥ ‘ol g e v I+ 2hues
di qua g6c Oiig + Zésis

. . . . Frei Pl
- From File: tao h¢ toa do tug file dit liéu hién co. Default

Done

- Default: tao hé toa do mac dinh. Pugc x4c dinh thong qua bién dang g
hién thoi. Truc X 13 dudng nam ngang, truc Y 14 duong thing ding,
gdc toa do 1a diém neo cuia bién dang.

74. LUYEN TAP

7.4.1. Thuc hanh

Duing céc chiic nang tao 1ap feature uon cong va hoén hop ciing véi céc chiic nang tao lap
mo hinh khéc ctia Pro/Engineer dé tao mo hinh xuéng mdy (hinh 7-8).

Hinh 7-8. Mo hinh xuong may (Ch07 THOI)

e Tao feature co so (phdn thdn xuong)

Dung chiic nang Protrusion>>Extrude>>Solid tao feature co s& véi bién dang nhu
hinh 7-9. Duing cdc mat phang chuan mac dinh dé 1am mat phang phac tho va tham chiéu.

Céc kich thudc 1a chiéu dai 60, ban kinh cong 30. Do day kéo 20.

D

w00

Hinh 7-9. Feature co so
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e Tao phdn duéi xuong: feature kéo hon hop - Blend

1. Dung chitc nang Protrusion>>Blend>>Solid véi céc tuy chon
- kiéu kéo: Parallel>>Regular Sec.
- kiéu bién dang: Sketch
- thudc tinh Blend: Straight

2. Phéc thao cac bién dang

Hinh 7-10.  Bién dang phdn dudi xuong
- Tao mat phang phdc thao: chon Make datum va tao mat phang phdc thao di qua 2
canh 1a phan giao cia mat tru va 2 mat bén cla than xuoéng. Dinh huéng moi trudng
phéc thao va chon cac tham chiéu can thiét.
- Phac thao bién dang thit nhat: vi bién dang thi nhit tring v6i hinh chi€u cua phan than
xuéng trén mat phang phac thao --> ding tuy chon Geom Tools>>Use Edge va chon
cdc canh bén ctia hinh chiéu ctia phan than xuong lam bién dang thd nhat.
- Chuyén sang phéc thao bién dang thit hai: Sec Tools>>Toggle
- Phac thao bién dang thit hai: c¢6 dang hinh chit nhat, v6i 2 canh bén trung véi 2 canh
bén cua bién dang thi nhat, canh trén va dudi dich vao 5. Dung tuy chon Rectangle va
dinh céc kich thudc, rang budc nhu hinh 7-10.
- Chon Done tir menu Sketcher dé hoan thién bién dang.
3. Nhap khoang cach giita 2 bién dang: chon Blind>>Done va nhap vao 50.
4. Chon OK tir hop thoai tién trinh dé két thic tao phan dudi.

Hinh 7-11. M6 hinh phdn dudi xuéng
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e Tao phdn miii xuong: feature kéo hon hop

Tuong tu nhu tao phdn du6i xudng, dé tao phan nay ciing ding chic ning
Protrusion>>Blend>>Solid va cic tuy chon co ban nhu trén. Tuy nhién thudc tinh Blend,
mat phang phac thao, cdc bién dang va khodng cach gifta chiing 12 thay déi.

- thuoc tinh Blend: Smooth

- Mit phang phéc thdo: 12 mat phiang di qua mat truée clia phin than.

- Bién dang: c6 4 bién dang véi céc kich thude va rang budc nhu trong hinh 7-12. Luu ¥
riang bién dang cudi cing 12 mot diém.

- Khoang cach giua cac bién dang = 10.

v
} 15,190 —t Gl—

Hinh 7-12.  Bién dang va mé hinh phan miii xuong

e Khoét long xuong: feature vo mong

Dung chttic nang Shell v6i do day thanh = 5.

e Tao tay vin phia trudc: feature uon cong

- Dung chtic nang Protrusion>>Sweep>>Solid véi tuy chon phac thao duong tao hinh
Sketch Traj.

- Tao mat phang phdc thdo dudng tao hinh: chon Make Datum va tao mat phiang phic
thao 12 mat phang offset tir mat ddu clia phan than vé6i khoang cich = 15. Pinh huéng moi
truong phac thao va cac tham chiéu.

- Phac thao duodng tao hinh véi hinh dang va kich thuée nhu hinh 7-12.

- Chon thudc tinh cho cdc diém cu6i 1a Merge Ends.

- Phéc thao bién dang clia Sweep: bién dang ctia Sweep 1a mot duong tron duong kinh 4,
¢6 tam trung véi diém bét ddu cha dudng tao hinh.

- Chon OK tir hop thoai tién trinh dé két thiic.

M o

oo —=

Hinh 7-13.  Bién dang va moé hinh cua tay vin phia trudc
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7.4.2. Baitap

e Baitap 1.
Dung cédc chic nang cua Pro/Engineer tao mo hinh chi tiét nhu trong hinh vé sau.

IRY-Bl
EQUALLY SPACED

R2.15
45.00"

@2.5 @1.15
0625

L0625 ——
.35

I\ j'\
- A\

R.50—"] 7
- . 35 115.50—/ S
. —3.00——

Hinh 7-14.  Ch07 BT0I

e Bai tdap 2.
Dung chic nang Blend cua Pro/Engineer tao mo hinh chi tiét chau canh nhu trong hinh
V€ sau.
Goi y:
- Phan chau dung 4 bién dang. Phan ddy dung 2 bién dang. Cac kich thudc co ban la:
Miéng chau: 600x420
Pdy chau = dinh dé: 200x120
bay de: 350x270
Chiéu cao chau: 200
Chiéu cao dé: 100
- Nguoi ding c6 thé sang tao mo hinh tao chau hoa hinh luc gidc, bat gidc hay c6 hinh
dang theo y nguoi dung.

Hinh 7-15.  Ch07 BT02
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CHUONG 8. MO HINH HOA NANG CAO

Cac chic nang tao lap cac feature ¢6 hinh dang co ban nhu cac chiic nang Extrude,
Revolve, Blend hay Sweep da duoc gidi thiéu trong cidc chuong trudc. Chuong nay gidi thiéu
cac chic ning mo hinh hod nang cao, dé tao 1ap cac feature c6 hinh dang phiic tap nhu cic
feature u6n cong c6 bién dang thay doi (Swept Blend, Variable Section Sweep) hay céc feature
dang xoan nhu 10 xo hay dudng ren (Helical Sweep).

8.1. SWEPT BLEND

8.1.1. Khai niém

Swept Blend 12 mot feature két hgp gitta mot feature uén cong va mot feature hon hgp.
N6i cach khac, feature dang nay c6 cdc bién dang thay déi doc theo dudng tao hinh bat ky

(hinh 8-1). Dudng tao hinh va cdc bién dang c6 thé dugc vé hay dugc chon.

SECTION §
SECTION 4

SECTION 3

SECTION 2
E

TRAJECTORY \_ SECTION 1
START POINT

TRAJECTORY AND SECTIONS

FINISHED PART
Hinh 8-1. Cdc bién dang, duong tao hinh va feature uén cong hoén hop
8.1.2. Tao mot Swept Blend

e Cdc tuy chon phit trién bién dang theo duong tao hinh

Pro/Engineer cung cap 3 tuy chon d€ phét trién bién dang theo dudng tao hinh cho chiic
nang Swept Blend.

- Normal to Origin Trajectory (NrmToOriginTraj): 1am cho moéi bién dang cua
feature déu vuong géc véGi dudng tao hinh.

- Pivot Direction (Pivot Dir): 1am cho cdc bién dang cta feature vuong géc véi mot
truc, mot mat phang, mot mép, mot dudng cong hay truc quay duogc chon.

- Normal to Trajectorry (Norm To Traj): lam cho cac bién dang cua feature vuong
goc voi dudng tao hinh thit hai trong khi van phét trién theo duong tao hinh thi nhat.
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e Trinh tu tao lap

1. Chon tuy chon Swept Blend trong menu mo6é hinh hod nang cao
Protrusion>>Advanced.

2. Chon phuong phéap xac dinh bién dang: Sketch Sec - phac thao bién dang hay Select
Sec - chon bién dang tir mo hinh hién cé.

3. Chon tuy chon phit trién bién dang theo dudng tao hinh (xem phén trén)

4. Chon phuong phap xac dinh duong tao hinh: Sketch Traj - phac thao hay Select Traj
- chon tir mo6 hinh hién c6.

5. Chon va dinh huéng mat phing phac thao dudng tao hinh. X4c dinh c4c tham chiéu.

6. Phéc thao dudng tao hinh. Khi hoan thanh, chon Done dé két thic.

7. Xéc nhan viéc cac dinh cta bién dang duoc chi ra trén duong tao hinh (thuong la tai
cac diém uon ): Accept dé chap nhan, Next dé bd qua va chuyén sang dinh ké ti€p.

SECTION 4
SECTIONS \ (80
\ SECTION 3
H
350 SECTION 2
START POINT
/_ SECTION 1
~—1.oo—-‘ ./
TOP
ita TRAJECTORY
1 |
o.so o.su o.so o.rs o.rs
SECTION!  SECTION2  SECTION3  SECTION4 SECTION §

Hinh 8-2. Duong tao hinh va bién dang tai cdc dinh
8. Nhap vao gia tri quay quanh truc Z d6i véi bién dang (thuong = 0).
9. Phéc thao bién dang dau tién cua feature. Khi hoan thanh, chon Done.
10. Lap lai c4c budc 8 va 9 dé phdc thao cac bién dang khac cua feature.
11. Khi phéc thdo dén diém cudi clia dudong tao hinh thi Pro/Engineer tu dong két thiic
cong viéc va trd vé hop thoai tién trinh.
12. Chon OK tir hop thoai tién trinh dé két thic.

8.2. VARIABLE SECTION SWEEP

8.2.1. Khai niém

Variable Section Sweep la mot feature c¢6 hinh dang phtc tap. Nhu tén goi cia né mo
ta, day 12 mot feature cong, c6 bién dang thay déi theo cdc dudng tao hinh. Tuy chon nay kéo
mot bién dang doc theo mot hay nhiéu dudng tao hinh, véi nhiéu miic do diéu khién khac
nhau.
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- Diéu khién huéng ctia cic bién dang.
- Su giéng thang cha cdc bién dang v6i mot hay nhiéu dudng tao hinh dé thay ddi hinh
dang ctia bién dang.

- Kich c& cha bién dang c6 thé dugc thay ddi (variable) hoic khong (constant).

TRAJECTORY
\ ORIGIN TRAJECTORY
TRAJECTORY
TRAJECTORY
X-TRAJECTORY
SECTION
FEATURE CREATION FINISHED FEATURE

Hinh 8-3. Variable Section Sweep
Céc dang duong tao hinh cho feature loai nay géom c6 (hinh 8-3):
- Origin Trajectory: 1a duong tao hinh bat budc d6i véi tit ca cac feature dang nay,
ding dé xdc dinh huéng kéo.
- X Trajectory: dudng tao hinh xac dinh vector ndm ngang ciia mot bién dang.
- Trajectory: C4c duong tao hinh khéc.

Cac duodng tao hinh déu c6 thé vé hay chon tir mo hinh hién cé.
8.2.2. Tao moét Variable Section Sweep

e Cdc tuy chon phidt trién bién dang theo duong tao hinh

Pro/Engineer cung cap 3 tuy chon dé phat trién bién dang theo dudng tao hinh cho chiic
nang Variable Section Sweep.

- Normal to Origin Trajectory (NrmToOriginTraj): lam cho mdi bién dang cta
feature déu vuong géc vGi dudng tao hinh goc (Origin Trajectory). Tuy chon nay doi hoi phai
c6 mot duong Origin Trajectory va mot duong X Trajectory.

- Pivot Direction (Pivot Dir): lam cho cac bién dang cua feature vuong géc véi mot
truc, mot mat phang, mot mép, dudng cong hay truc quay duoc chon. Tuy chon nay khong
nhat thiét yéu cau mot duong X Trajectory.

- Normal to Trajectorry (Norm To Traj): lam cho cac bién dang cua feature vuong
goc voi mot duong tao hinh thit hai trong feature. Tuy chon nay doi héi phai ¢c6 mot duong
Trajectory va mot bién dang.

e Trinh tu tao mot Variable Section Sweep

1. Chon tuy chon Variable Section Sweep (Var Sec Sweep) trong menu mo6 hinh hoa
nang cao Protrusion>>Advanced.

2. Chon tuy chon phét trién bién dang theo dudng tao hinh (xem phan trén)
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3. Chon phuong phap xac dinh duong tao hinh: Sketch Traj - phac thao hay Select Traj
- chon tir mo6 hinh hién c6.

4. Chon dudng tao hinh goc (Origin trajectory). Khi hoan thanh, chon Done dé két thic.

5. Chon dudng tao hinh X (X Trajectory). Khi hoan thanh, chon Done dé két thic.

6. Chon hoac tao cic duong tao hinh khic. Khi hoan thanh, chon Done trén menu
Variable Section Sweep dé két thic.

7. Phac thao bién dang cua feature. Khi hoan thanh, chon Done.

8. Chon OK tir hop thoai tién trinh dé két thic.

Ghi chii:

Vi mot Variable Section Sweep thuong yéu cdau nhiéu duong tao hinh nén nguoi ta
thuong tao trudc chiing roi moi ding lénh Variable Section Sweep.

8.3. HELICAL SWEEP

8.3.1. Khai niém

Tuy chon Helical Sweep rét thich hop véi viéc tao 1ap cac feature xoan 6c nhu 10 xo hay
duong ren. Céc feature 10 xo dugc tao bang chiic nang Protrusion con cdc feature ren dugc tao
bang chic nang Cut.

Céc feature Helical Sweep dugc xdc dinh bang pitch. D6i v6i mot feature ren thi pitch 1a
khoang céch tir mot diém trén dudng ren nay dén mot diém tuong ung trén dudng ren ké ti€p.
Doi v6i mot feature 10 xo thi pitch 1a khoang céach tir mot diém trén vong nay dén mot diém
twong tng trén vong ké ti€p. Pro/Engineer cho phép tao mot feature c6 pitch khong déi hoic
thay doi.

Chiéu phiét trién clia xodn 6c¢ ciing duoc xac dinh, cung chiéu hoic nguoc chiéu kim
déng ho.

Hinh 8-4. Cdc feature dang xoan éc (Helical Sweep)

8.3.2. Tao mot Helical Sweep

Tuy chon Helical Sweep duoc cung cap trong ca chic nang Protrusion va Cut. Mot
Helical Sweep cua chiic nang Protrusion s€ tao cac feature 10 xo trong khi véi chiic nang Cut
s€ tao ren. Cac thudc tinh va trinh tu tao l1ap thi hoan toan giong nhau.
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e Cdc thudéc tinh tao Helical Sweep
- Constant: tao mot Helical Sweep c6 pitch khong déi
- Variable: tao mot Helical Sweep c6 pitch thay ddi

- Thru Axis: tao mot Helical Sweep xunh quanh mot truc, truc nay dugc vé & dang
duong tao hinh tha nhét cua feature.

- Norm to Traj: tao mot Helical Sweep vuong géc v6i duong tao hinh dugc ve.
- Right handed: tao mot Helical Sweep c6 theo chiéu ciing chiéu kim dong hé

- Left handed: tao mot Helical Sweep c6 theo chiéu ngugc chiéu kim dong ho

e Trinh tu tao lap

I [y
|
PROFILE
i
i
CENTERLINE I
AXIS A .
: 1.50
i ‘r
——— e ——— ._|I ------------ -
e s
100 STARTING POINT

HELICAL SWEEP FEATURE ONE

STARTING POINT
HELICAL SWEEP FEATURE TWO

Hinh 8-5. Cdu triic mét Helical Sweep
1. Chon tuy chon Helical Swp trén menu Advanced feature.
2. Chon cac thuoc tinh thich hgp (xem phan trén).
3. Chon va dinh huéng mat phang phac thao dé tao mat chiéu ding cta feature.

4. Phac thao mat chiéu ding cua feature (nhu hinh 8-4), bao gém dudng truc (tao bang
mot duong tam - Centerline) va duong bién dang. Khi hoan thanh chon Done.

5. Nhap vao gia tri pitch.
6. Phac thao bién dang mat cat ngang cua feature. Khi hoan thanh chon Done.

7. Chon OK trong hop thoai tién trinh dé két thdc.
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84. LUYEN TAP

8.4.1. Thuc hanh
Tao mo hinh chi tiét ong noi c6 tiét dién thay déi (dang Swept Blend) nhu hinh 8-6.

Hinh 8-6. Ch08 THOI
1. Tao mat bich thit nhat va thit hai theo kich thudc trén hinh 8-7 va 8-8.

e 1 0,00 e
p—5.00 ——

.50
[}
150 1500 | SECOND FEATURE T /
c 1 Jiso SECOND FEATURE
o 3 ¥ .

1800 I OFFSET DIRECTION

&g &1

TRIMETRIC VIEW SIDE VIEW

1. [—8.00——,~4.00
o o >

SulFan N I
L | er second

o O | reATURE 1 FEATURE

: 4,00~
e 001  F

SKETCHED SECTION

FINISHED FEATURE

Hinh 8-7.  Mat bich thit nhdt Hinh 8-8.  Mdt bich thir hai
2. Tao than ong dang Swept Blend
- Dung chic nang Swept Blend véi tuy
chon Thin (6ng thanh moéng), thudc tinh
NrmToOriginTraj va Sketch Traj.

- Chon mat phang chuin phia trudc [iew<
(vudng géc véi mit phing chita cic mat bich)
lam mat phang phac thio

- Phéc thao dudng tao hinh theo cdc thong so \
trén hinh 8-9. ‘ 7
|
- B6 qua cic dinh & giita trén dudng tao RerecE./ |\ TRARCTORY SInRT FOMY

hinh (chi x4c dinh bién dang & diém diu va cudi
dudng tao hinh). Hinh 8-9. Buong tao hinh
- Bién dang tai dinh dau va cuéi déu 14y gbc quay cua truc Z = 0. Bién dang trang véi

bién dang clia cdc 16 tuong tng trén cdc mat bich (dung tuy chon Use Edge).
- b0 day cta thanh 6ng = 0.125.
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8.4.2. Baitap

e Bai tdap 1: Chi tiét chai

- =%.35
(1 TVY
6.00
ORIGIN 6.00
TRAJECTORY 4.00

TLT

SECTION 150~

FINISHED PART TRAJECTORIES . DIMENSIONS

Hinh 8-10.  Chi tiét chai (ChO8_BT01)

e Bai tdap 2: Tao chi tiét bu long

]

3.00
/4‘@0
—.L—o_oes
SKETCH FINISHED FEATURE
SKETCH END.
125
a il
] L] )
i 1
SKETCHED I i
CEN‘I’ERLINE“—\\: ;
H 1
! :
i i
! i
| & 425 SKETCH |
: 4 LOCATION " :% l'
1 H
SKETCH ‘
START POINT SKETCH LOCATION SKETCH
Cut
FEATURE 1 b= 120
L7
| \\{n
SKETCHING !
PLANE (RIGHT) !
|
o T
| LINE ENTITY
|
|
| SKETCHED CENTERUNE

FINISHED FEATURE SKETCHING PLANE

Hinh 8-11.  Chi tiét bu long (Ch08_BT02)
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CHUONG 9. CAC CONG CU XU LY FEATURE

9.1. NHOM CAC FEATURE

Hau hét cdc tuy chon hiéu chinh cta Pro/Engineer déu thuc hién trén cic feature riéng
1é. Tuy nhién, trong nhi€u truong hop, mot nhoém feature lai duoc xtr Iy cung v6i nhau nhu
trong truong hop tao mot mang ctia mot nhom feature (hinh 9-1). Pro/Engineer cung cép cac
cong cu dé tao nhém céc feature va xir ly v6i nhém céc feature.

GROUP COMPOSED OF A

PROTRUSION, HOLE, AND
ROUND

ORIGINAL GROUP PATTERNED GROUP
Hinh 9-1. M6t nhém duoc tao mdng

9.1.1. Menu Group

Menu Group cung cip cdc cong cu dé tao va xit Iy v6i nhém cac feature.

e Create - tao nhom

Tuy chon nay duoc cung cdp dé tao méi mot nhém. C6 2 tuy chon: User-Defined
Feature (UDF) va Local Group. UDF la nhém feature do ngudi dung 4n dinh, n6 c6 thé dugc
luu trén dia cing va st dung trong mot moi truong khac. Khi mot UDF duogc dat trong mot doi
tuong, no sé trd thanh mot feature duoc nhém lai. Nhém cuc bo - Local Group, chi dugc tao va
dung trong mo6 hinh hién hanh.

e Pattern - tao mang

Tuy chon nay dugc dung dé tao mot mang tron (xoay) hodc chit nhat (tuyén tinh) cta
mot nhém feature. Tuy chon Group>>Pattern hoat dong nhu chiic nang Feature>>Pattern.

¢ Replace - thay thé

Tuy chon nay thay th€ mot UDF da c6 trong doi tugng. UDF mdéi phai c¢6 cung mot s6
va loai tham chi€u. Mot nhom cuc bd thi khong duoc thay thé.

e Unpattern - huy tao mdng

Tuy chon nay ngat moi quan hé mang gitta cic nhém thanh vién clia mang.

e Ungroup - huy tao nhom

Tuy chon nay huy mot nhém da duoc dinh nghia.
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9.1.2. Cac loai nhém
C6 2 loai nhém: nhém do ngudi dung an dinh (User-Defined Feature) va nhém cuc bo
(Local Group).

Mot UDF la céc feature da dugc nhom lai va luu sang dia, thuong tao thanh mot thu vién
UDF. Mot UDF c6 thé duoc tim va dat vao mo hinh hoat dong hién hanh. Khi mot UDF dugc
dat trong mot doi tuong, né trd thanh feature dugc nhom lai trén cay mo hinh.

Mot nhém cuc bo 1a mot tap hop céc feature c6 san chi trong mo hinh hién hanh. Céc
feature dugc két hop dé hinh thanh mot nhém cuc b phai nim ké nhau theo thit tu tao lai. Do
do, diém luu y trong qud trinh tao mo hinh 13 dat cdc feature nhém da 4n dinh nam ké nhau
trén cay mo hinh.

Trinh tu tao mot nhém cuc bo nhu sau:

1. Chon Feature>>Group>>Create, xuat hién hop thoai Open.

2. Chon Cancel trén hop thoai Open

3. Chon Local group trén menu CREATE GROUP, sau dé nhap tén cho nhém.

4. Trén cay mo hinh, chon céc feature can dua vao nhom.

5. Chon Done trén menu CREATE GROUP dé két thiic.

9.1.3. Tao mang cho nhém

Cac nhém UDF hay nhém cuc bo déu c6 thé dugc tao mang tuong tu nhu cdch tao mang
céc feature riéng 1é. Cdc mang tron (xoay - rotational) va chit nhat (tuyén tinh - linear) c6 thé
duoc tao. Trinh tu tao mot mang nhu sau:

1. Chon Feature>>Group>>Pattern, xuit hién hop thoai Open --> déng hop thoai nay
lai va chon tuy chon Pattern.

2. Chon nhém can duoc tao mang tir man hinh d6 hoa hoac trén cay mo hinh.

3. Chon kich thudc co ban cho huéng tao mang thi nhat.

4. Nhap gia s6 kich thudc cho kich thuée co ban theo hudng dau tién

5. Nhap s6 phan tit cia mang theo huéng du tién

6. Lap lai bude 3, 4, 5 néu ¢6 hudng tao mang thit hai.

Ghi chii: kich thudc co bdn sé quyét dinh kiéu cuia mdng la tron hay chit nhdt. S6 huong
tao mdng quyét dinh s6 chiéu ciia mdng.

POSSIBLE DIMENSIONS INSTANCE

ORIGINAL
FEATURE

SHAFT, FILLET, AND
HOLE FEATURES

DIVENSION INSTANCE

Hinh 9-2. Kich thuéc co bdn duoc chon quyét dinh kiéu mdng
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9.2. SAO CHEP CAC FEATURE

Lénh Copy duoc dung dé tao mot ban sao don clia mot hay nhiéu feature. Ban sao duoc
tao ra bing cdch thay déi cac tham chi€u va/hoic bang cach thay déi cdc gid tri kich thuéc.
Khong giong nhu chifc niang tao mang, nhiéu feature c6 thé dugc Copy ciing lic. C6 4 loai ban
sao co ban c6 thé dugc tao ra: ban sao d6i xing, ban sao quay, ban sao tinh tién va ban sao
tham chi€u méi (hinh 9-3).

e Dependent (phu thuéc) va Independent (doc ldp)

Trong tat ca cdc tuy chon sao chép déu cho phép lua chon su lién quan gitta feature goc
va feature sao: Dependent va Independent.

Khi mot feature duogc copy véi thudc tinh Dependent, cac kich thuGe cua feature goc sé
diéu khién cdc kich thu6c clia feature sao. Néu mot kich thudc bi thay doi trong ban goc thi
kich thudc twong ting duoc thay déi trong ban sao.

Tuy chon Independent cho phép cac feature sao doc lap hoan toan véi feature goc. Cac
thay déi cta kich thudc trong feature goc s& khong lam anh hudng gi dén cdc kich thudc trong
ban sao.

MIRROR ROTATE
ORIGINAL ORIGINAL
CopY ORIGINAL
PLACEMENT PLANE
NEW REFERENCE
PLACEMENT PLANE
COPY
TRANSLATE NEW REFERENCE

Hinh 9-3. Cdc tuy chon Copy

9.2.1. Mirror - tao feature doi xiing
Tuy chon Mirror tao mot ban sao doi xtng cta cac feature da chon. Nguoi dung phai
chon cdc feature goc va sau d6 xdc dinh mot mat phang d6i xing. Trinh tu thuc hién nhu sau:
1. Chon Feature>>Copy>>Mirror
2. Chon Dependent (phu thuoc) hay Independent (doc 1ap), sau d6 chon Done.
3. Chon c4c feature goc: trén man hinh d6 hoa hoic cay mo hinh. Done dé két thic.
4

Xac dinh mot mat doi xing: c6 thé chon hoic tao méi.
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9.2.2. Move>>Rotate - sao chép quay cac feature

Tuy chon Move diung dé sao chép cic feature. Move>>Rotate sao chép céc feature

bang céch quay ching quanh mot truc, canh, dudng cong chuén hay mot hé toa do. Trinh tu

tién hanh nhu sau.

1.

©® N U RN

Chon Feature>>Copy>>Move

Chon gitta Independent hodc Dependent

Chon cac feature goc

Chon tuy chon Rotate trén menu MOVE FEATURE

Chon truc quay: Plane, CRV/EDG/AXIS hay CSYS trén menu GEN SEL DIR
Chon thuc thé hinh hoc tuong tng

Xéc dinh huéng quay cho diing roi Okey.

Nhap goéc quay

Chon Done Move dé két thiic.

10. Chon kich thudc cdn thay doi trén hop thoai GP VAR DIMS (budc tuy y), sau dé

chon Done dé déng hop thoai nay.

9.2.3. Move>>Translate - sao chép tinh tién cac feature

Phép sao chép tinh tién (Move>>Translate) cho phép sao chép cdc feature bang céch

tinh tién chiing trong khong gian. Cic feature duoc sao chép vuong géc véi mot mat phing
duoc chon. Trinh tu thuc hién nhu sau:

1.

A S )

Chon Feature>>Copy>>Move

2. Chon giita Independent hoic Dependent

3. Chon cac feature goc

4.

5. Chon PLAN trén menu GEN SEL DIR, sau dé chon mot mit phang dé céc feature

Chon tuy chon Translate trén menu MOVE FEATURE

s& dugc sao chép vuong géc v6i mat phang do.

Xac dinh huéng tinh ti€n cho ding roi Okey.

Nhap gia tri tinh tién.

Chon Done Move dé két thiic.

Chon kich thuéc cdn thay doi trén hop thoai GP VAR DIMS (budc tuy ¥), sau dé
chon Done dé déng hop thoai nay.

9.2.4. New Reference - sao chép véi tham chiéu moi

Tuy chon New Reference (New Refs) sao chép cac feature da chon bang cach xac dinh

céc tham chi€u méi va thay déi cdc kich thudc. Trinh tu thuc hién nhu sau:

1.
2.
3.

Chon Feature>>Copy>>New Refs
Chon giita Independent hoac Dependent

Chon cac feature goc
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4.

6.

Chon kich thudc cdn thay doi trén hop thoai GP VAR DIMS (budc tuy y), sau dé
chon Done dé déng hop thoai nay.

Chon mot tuy chon cho moi tham chi€u dugc chiéu sdng, sau d6 thuc hién viéc chon
phan tham chiéu thich hgp. VG6i médi tham chiéu, phai chon mot trong cédc tuy chon
sau:

+ Alternate: yéu cau chon mot tham chi€u méi cho ban sao.

+ Same: giit lai phan tham chi€u dang dugc chi€u sang cho ban sao.

+ SKip: bo qua viéc an dinh tham chi€u méi.

+ Ref Info: cung cap thong tin vé tham chiéu hién thoi.

Chon Done trém menu GRP PLACE dé két thic.

9.2.5. Same Reference - sao chép véi cung tham chiéu

Tuy chon Same Reference (Same Refs) sao chép cdc feature da chon bang gilt nguyén
céac tham chiéu va chi thay déi céc kich thudc. Trinh tu thuc hién nhu sau:

1.

9.3.

Chon Feature>>Copy>>Same Refs

2. Chon giita Independent hoac Dependent
3.
4

Chon cac feature goc.

Chon kich thudc can thay d6i trén hop thoai GP VAR DIMS , sau d6 chon Done dé
dong hop thoai nay.

Nhap cdc gia tri méi cho cac kich thudc can thay déi da chon.

CAC QUAN HE

Cac quan hé toan hoc va quan hé diéu kién c6 thé dugc thiét lap gita céc gid tri kich
thudc. Cac quan hé (Relations) st dung trong moi truong phac thao da duoc gidi thiéu trong
chuong 3. Trong moi trudng Part, chiic ning Relations dugc ding dé thiét 1ap quan hé cho 2

kich thuGe bat ky cua chi ti€t. Trong moi truong Assembly, chic nang nay con cho phép thiét

lap quan hé giita cac kich thudc cta céc chi tiét khdc nhau trong cum lap rép.

Céc kich thude c6 thé dugc trinh bay ¢ dang gia tri s6 hay dudi dang cdc ky hiéu. Trong

céc biéu thitc quan hé, méi kich thuéc duoc biéu dién bing mot ky hiéu.

%

Hinh 9-4. Cdc kich thuéc duogc biéu dién dang cdc ky hiéu
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Hau hét cdc todn tir dai s6 va ham c6 thé dugc sir dung dé thiét lap céc biéu thitc quan hé

gilta cac kich thude. Bang 9-1 liét ké céc phép todn, cdc ham va cdc todn tir so sanh dugc hd
trg trong cac cau Iénh quan hé. Tat ca cac ham lugng gidc déu dung don vi do 1a do (degree).

Bdng 9-1. Cdc phép todn trong cdc cdu lénh quan hé

Ky hiéu Y nghia Vidu
+ Phép cong d1=d2+d3
- Phép tru d1=d2-d3
* Phép nhan d1=d2*d3
/ Phép chia d1=d2/d3
A Phép luy thura d1=d2/3
() Dau ngoac don nhém d1=(d2+d3)*d4
= Bang nhau di=d2
cos() Ham Cos dl=cos(d2)
sin( ) Ham Sin d2=sin(d3)/2
tan( ) Ham Tang dl1=d3*tan(d2)
sqrt( ) Ham can bac hai d2=sqrt(d1)
== Phép so sdnh bang d1==5.0
> Phép so sdnh 16n hon d2>d1
< Phép so sanh nho hon d2<dl
>= Phép so sdnh 16n hon hodc béng d2>=d1
<= Phép so sédnh nho hon hodc bing d2<=d1
1= Phép so sanh khong bing d2 !=dl
/ Toén tit HOaC (OR) (d2*d1) / (d3*d4)
& Toén tr Va (AND) (d2*d1) & (d3*d4)
~ Toédn tt KHONG (NOT) (d2*d1) ~ (d3*d4)

9.3.1. Cau lénh diéu kién IF-ELSE

Cau Iénh diéu kién cho phép diéu kién cdc kich thu6c clia mo hinh va lam thoa man cac

muc dich thiét k&€ mot cach linh hoat. Ciu tric ctia cau Iénh diéu kién nhu sau:

IF biéu thiic so sdan

h

cdc phép todn néu biéu thiic so sanh la ding (TRUE), méi phép todn viét trén mot dong

ELSE

cdc phép todn néu biéu thiic so sdanh la sai (FALSE), moi phép todn viét trén mot dong

ENDIF

9.3.2. Thém va hiéu ch

inh cic quan hé

Cic quan hé dugc thém vao mot d6i tuwong bang cich st dung tuy chon
Relations>>Add. Sau khi chon feature can thiét 1ap quan hé, cac kich thudc va tham s6 cla

n6 dugc hién thi vdi cac ky hiéu kich thuée dugc gdn clia chiing. Nhap cdc biéu thic quan hé
vao 6 nhap. Méi 1an nhap chi duoc nhap mot biéu thic.
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Céc tuy chon Sho Rel (Show Relations) cho phép xem cic quan hé hién c6 va Edit Rel
(Edit Relations) cho phép xem, hiéu chinh hoac thém méi cac quan hé.

94. FAMILY TABLE

9.4.1. Khai niém

Mot ho cac chi ti€t (Family of Part) bao gom céc chi tiét ¢6 chung céc feature hinh hoc.
Mot vi du vé ho cdc chi tiét 1a cdc bu long dau 6 canh. Ching c6 thé ¢6 nhiéu kich ¢& nhung
¢ chung cac dac diém vi du nhu feature dau va tham s6 ren tuong tu (hinh 9-5).

INSTANCE ONE: 2 INSTANCE TWO: z

HEX_2250_500 SQUARE_2250_500

OVERLAPPING SQLIARE_/

AND HEX HEADS GENERIC BOLT

INSTANCE THREE:
HEX_3000_1000

Hinh 9-5. Mot ho cdc chi tiét bu long ddu 6 canh
Khong c¢6 mot tuy chon riéng biét nao dé tao mot Family Table. Mot Family Table dugc
tao tuw dong khi mot thanh phin duoc chon dé thém vao Family Table. Vi du vé cdc thanh phan
c6 thé dugc thém vao nhu 1a cdc kich thudc, feature hay tham s6 ngudi dung. D€ thém mot
thanh phan, chon tuy chon Item tir menu Family Table, sau d6 chon loai thanh phan can
thém. C6 thé chon céc thanh phan bing cach chon trén man hinh d6 hoa hay tir cay mo hinh.

9.4.2. Tao mot Family Table

e Gdn cdc thanh phdn vao Family Table

1. Tao mot chi ti€t dién hinh ctia ho, bao gém day du céc feature ma c6 xudt hién & cac
chi tiét thanh phan.

2. Chon chiic nang Family Tab (Family Table) tir menu Part.

3. Chon tuy chon Add Item, sau d6 chon loai thanh phan can dua thém vao tir menu
ITEM TYPE (Dimension, feature, parameter,...).

4. Chon c4c thanh phin cin dua thém vao. Chon xong thi chon Done dé tr& vé.

Khi c6 it nhat mot thanh phan dugc dua thém vao trong 1an dau tién thi Family Table s&
duoc tao.

e Hiéu chinh Family Table
1. Chon Family Tab>>Edit
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2. Xuét hién mot clra s6 hién thi Family Table dudi dang bang s6 liéu. C4c hang thé hién
cdc phién ban ctia mo hinh. Céc cot thé hién cdc thanh phan dugc dua vao quén ly trong
Family Table.

3. Thém, bét, stra chita cac phién ban cia mo hinh.

4. Ghi lai (File>>Save) va déng ctra s6 Family Table.

e Hién thi mot phién bdn tiv Family Table

Tuy chon nay chi thuc hién dugc khi nguoi dung da gan cac gia tri cho cac phién ban
ctia mo hinh trong Family Table.

1. Chon Family Tab>>Instance

2. Chon phién ban muon hién thi tir clta s6 Family Tree

Khi d6 phién ban duoc chon s& hién thi trong mot clta s6 méi.
9.5. LUYEN TAP

9.5.1. Thuc hanh

Tao mo hinh chi ti€t nhu hinh 9-6 véi cac cong cu sao chép.

(D
Q
Taa\

Hinh 9-6. Ch09 THOI

1. Tao feature co s& r—i-‘-m’-*
(phan than hinh tru) dang CENTERLINE/ !
feature xoay v61 bién vl sho

dang nhu hinh 9-7.

Hinh 9-7. Phdn than

2. Tao mot phan fe—400 —= _LNE
kéo O ddy (tai 1) chiéu ARC PLACEMENT PLANE

AXIS SELECTION

sdu kéo =1, bao gom ca /\rﬂi(
16 déng truc 0.5 nhu K/T& ©
LINE

hinh 9-8. 0.75 ’

Hinh 9-8. Tai 1
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3. Tao d6i xtng
feature kéo.

4. Copy xoay chi
tiét kéo.

5. Thém cac quan
h¢ kich thudc.

d12=d1
d14=d1/5

Hinh 9-9. Tham so'tao doi xitng

8

AXIS

|~ SELECTION

DIRECTION OF
TRANSLATION
SYMBOL

L

(@

Hinh 9-10. Tham s6 copy xoay

SIS

(=

Rdl3

Hinh 9-11. Cdc ky hiéu kich thucc
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9.5.2. Baitap

Tao cac mo hinh chi tiét sau.

Hinh 9-12.  Ch09_BT0I

@1.00 8X@.75

B8.004—-—-1 -

ALL FILLETS R.25 _25——| I_.
Hinh 9-13.  Ch09_BT02

@2.00 —, 2. 50—
R2.25
%( 8 A
D>

l
¢.15—/ \>£

21g.50
N X ?;3’ o |63~ 1.63— - 1.38
6.76

l—l.sn-i — |-

D
(r
7\
O-—&
T
o -

ALL FILLETS AND ROUNDS R.25

Hinh 9-14.  Ch09_BT03
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CHUONG 10. CAC CONG CU CU BAN TAO BAN VE
10.1. GIOI THIEU
Chuong nay gi6i thiéu cdc diém co ban sau:
- Cach tao cac hinh chi€uctia mot mo hinh hién c6 trong mo hinh ban vé
- X4c lap, truy tim va tao cac dang sheet
- Thay déi cac tuy chon file Drawing Setup
- Tao hinh chi€u chi tiét
- Ap dung céc kich thudc theo tham s& va khong theo tham s6 vao mot ban vé
- Ghi dung sai hinh hoc, dudong tam
- Tao céac ghi chu
- Tao bang ké
10.2. FILE CAI DAT BAN VE
Fiel cai dat ban v& Drawing Setup File (DTL) dung dé x4c lap cdc tham s6 diéu khién
dién mao clia ban vé&. Vi du cdc tham s6 bao gom: chiéu cao text, kich ¢& dau mili tén, kiéu
dau mii tén, cac don vi ban vé, v.v. File cai dat ban v€ mac dinh cta Pro/ENGINEER
(prodetail.dtl) ndm trong thu muc (Program File\proe2000i\text). C4c file DTL c6 thé duoc

tao méi hodc cdc xdc 1ap ban v& hién hanh duogc thay déi bing tuy chon Advanced » Draw
Setup tlr meu manager.

Vi du cac tuy chon cai dat file ban vé thong thuong:

Bdng 10-1. Cdc tuy chon cai ddt file ban vé
Tuy chon/Mo ta Gia tri mac dinh
crossec_arrow_length 0.1875

Diéu khién chiéu dai clia cdc diu miii tén duong mat phing cat

crossec_arrow_width 0.0625

Diéu khién chiéu rong clia cic diu miii tén dudng mat phang cat

dim_leader_length 0.5000
Diéu khién chiéu dai clia mot duong kich thudc khi cdc dau mili tén
nam bén ngoai cac dudng md rong

Draw_arrow_length 0.1875

Xéc 1ap chiéu dai cta cdc dau mii tén kich thudc

Draw_arrow_style Closed (mé& hay
Xac lap kiéu ddu miii tén duoc 1ap ddy)
Draw_arrow_width 0.0625

Xic 1ap chiéu rong ctua cac dau mii tén kich thudc
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10.3. CAC DANG SHEET

Pro/ENGINEER cung cap nhiéu dang chuén dugc &n dinh sdn vdi cdc kich c& sheet
ANSI va ISO (vi du nhu céc kich ¢& A, B, C va D). C4c sheet nay c6 thé bao gom dudng vién,
khoi tiéu dé, cdc ghi chi. Nhitng dang chudn nay c¢6 thé dugc chinh sira dé tao mot dang tuy y.
Ngoai ra ché do Format ctia Pro/ENGINEER c6 thé duoc sir dung dé tao mot dang sheet méi

10.3.1. Chinh sira ciac dang sheet
Budc 1: Khoi dong Pro/ENGINEER
Budc 2: Chon File> Open

Budc 3: MG file can chinh sira (trén hop thoai file open, tuy chon File Type c6 thé dugc
thay d6i dé chi hién thi cdc file Format)

Budc 4: St dung céc cong cu tao va chinh stra phdc thao dé chinh stra dang.
Budc 4: Chon tuy chon Save tir menu file.

10.3.2. Tao cac dang

Céc dang c6 thé dugc tao ngay = MNew Format
tir ddu. Ch€ do format 1a module nén o
, ) — Specify Sheet
tang d¢ Pro/ENGINEER dung dé tao & Set Size

céc dang sheet chuidn. Mot dang méi
c6 thé dugc tao bing cach sir dung tuy
chon File » New » Format. Khi mot
dang mé6i dugc tao lan  dau
Pro/ENGINEER hién thi hop thoai

New Format (hinh 10.1) __ G
5 ho Lo ¢ hd Standard Size XN~ |
Tur hop thoai nay ta c6 thé chon SNl =iz
ciac dang chudn c6é sin nhu A4, A3, - Iniche:
N hoac thine dimne h (% 1llimeters
v.v. nam ngang hodc thang ding ha
- ham heane & cums width |237.00
thiét 1ap theo mot kich thuéc mdéi bang
Hemh| 210,00

tuy chon Variable.

™ Retrieve 5ection

— Orientation

Puartrait

i -
?

Landzcape Variable

Cancel |

Hinh 10-1. Hop thoai New Format
10.4. TAO MOT BAN VE MOI

Tuy chon Drawing tir hop thoai New dugc sir dung dé tao cdc ban v& méi. Nhap vao tén
file ban v€ va chon OK, khi d6 xuét hién hop thoai New Drawing (hinh 10.2). Néu mot mo
hinh chi tiét dang duoc luu trong bo nhé, Pro/ENGINEER mic dinh 14y mo6 hinh nay dé tao
ban v& tir d6. Dé tim ki€ém cdc mo hinh khdc sit dung tuy chon Browse
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Hop thoai New Drawing cling

cung cap cdc tuy chon dé xdc dinh - Optional Default Model

M ame Inone

mot kich ¢ trang chuin hay mot dang Browse.. |

tuy y. — Specify Sheet
¥ Set Size
" Retrieve Format

— Orientation

[ ] o B

>

Portrait | Landscape Wariable

— Size

Standard Size X ~ |

" [hches
(*7 Hillimeters

“idth [ 1182.00
Height | 841,00

Cancel I

Hinh 10-2. Hop thoai New Drawing

10.5. CAC KHUNG XEM (HINH CHIEU) BAN VE
10.5.1. Menu Views

Tuy chon menu views duoc st dung dé tao cidc khung xem clia mot mo hinh
Pro/ENGINEER hién c6. Menu Views c6 nhiéu lua chon dé xit Iy va chinh stta cidc khung xem
hién c6:

Add View: D€ tao c4c hinh chiéu méi
Move View: Dé di chuyén cac hinh chiéu trén man hinh lam viéc
Modify View: Dé chinh slta mot hinh chi€u

Erase View: Xoa mot hinh chiéu, tam thoi loai né ra khoi man hinh ban vé. Viéc xoa
mot ban vé s€ loai n6 ra khoi tién trinh tao lai nhung khong anh hudng dén bat ky hinh chiéu
khdc, ké ca cac hinh chi€u con. D¢ dua hinh chiéu tr& vé man hinh ban v&, st dung tuy chon
Resume View

Delete View: Loai bé vinh vién mot hinh chiéu ra khoi ban vé

Relate View: Gan cdc thuc thé phic thao vao mot hinh chiéu

Disp Mode: Chinh sira ché do hién thi ctia mot hinh chi€u da chon

Dwg Models: Cho phép cac mo hinh bé xung duoc thém vao ban vé& hién hanh.
10.5.2. Cac kiéu khung xem (hinh chiéu)

Khung xem General: Khung xem General 1 kiéu khung xem co ban, n6 1a khung xem
dau tién duoc dat vao mot ban vé.
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Khung xem Projection: La mot hinh chiéu tir khung xem General hoac tir mot khung
xem hién c6.

Khung xem Auxiliary: Pugc st dung dé chi€u mot khung xem khi cdc phédp tuyén cta
hinh chiéu khong hoat dong, ching dugc str dung dé hién thi kich ¢& thuc ctia mot bé mat von
khong thé duoc hién thi tir mot trong sdu khung xem chinh. Cdc khung xem Auxiliary duoc
chiéu tir mot canh hay truc da chon.

Khung xem Detailed: Khi chi tiét qua nhd dén néi khong thé mo ta diy di bing mot
khung xem projection chuin. Trong trudng hgp nhu vay, cdc phan tir cia mot ban véduoc
phéng to dé cho phéptinh bay chi tiét chinh x4c hon.

Khung xem Revolved: Puoc sit dung dé hién thi mat cat ngang clia mot bo phan hay chi
tiét. Mot khung xem Revolved c¢6 thé 1a mot khung xem Full hay khung xem Partial.

10.6. TAO MOT KHUNG XEM GENERAL
Budc 1: Chon Views » Add View
Budc 2: Chon General 1am kiéu khung xem
Budc 3: Chon Full View 1am ché& do hién thi
Budc 4: Chon NoXSec 1am kiéu mat cit ngang
Budc 5: Chon Scale » Done
Budc 6: Trén man hinh lam viéc chon mot vi tri cho khung xem
Budc 7: Nhap hé so ty 1¢ cho khung xem
Budc 8: Dinh hudng mo hinh bang cach sir dung hop thoai Orientation
Budc 9: Them cac khung xem b xung néu can thiét
10.7. TAO KHUNG XEM (HINH CHIﬁU) DETAILED

Trong Pro/ENGINEER, mot khung xem detailed c6 thé duoc tao vao bat ctt lic ndo sau
khi mot khung xem general da dugc tao. Ty 1é cia mot khung xem detailed doc l1ap véi khung
xem bo cua no.

Budc 1: Chon Views» Add view

Budc 2: Chon Detailed > Done

Budc 3: Chon vi tri dat khung xem

Budc 4: Nhap mot hé s6 ty 1é cho khung xem

Budc 5: Chon mot diém tham chi€u trén canh cia mot thuc thé trén khung xem bo.

Budc 6: V& mot dudng spline xung quanh hinh dé dua vao khung xem detailed.
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Budc 7: Nhap mot tén cho khung xem
Budc 8: Chon mdt loai duong bién (Circle, ellipse,[ 1)
Budc 9: Dat nhan tén cia khung xem
Budc 10: Chon diém gén chinh
10.8. XAC LAP CHE PO HIEN THI

Cac hinh chi€u c6 thé dugc xem du6i dang Wireframe, Hidden, hoic No Hidden. Dé
thay d6i ché do hién thi ctia mot hinh chi€u riéng 1€, thuc hién céc budc sau:

Budce 1: Chon Views» Disp Mode» View Disp

Budc 2: Chon cdc hinh chi€u riéng 1é dé chinh stra, sau d6 chon Done Sel tré menu Get
Select.

Buéc 3: Chon ché do hién thi cho cdc hinh chiéu di chon
Budc 4: Chon mot kiéu hién thi canh tiép xic
Buéc 5: Chon Done trén menu View Display

10.9. HIEN THI VA XOA CAC HANG MUC

Viéc xtr 1y ché do hién thi c4c hang muc duoc thuc hién thong qua hop thoai Show/Erase
(hinh 10.3)

Tuy chon Show all dugc st dung dé hién thi tét
, A A - 3x . < |
ca hang muc thudéc mot loai da chon. Vi du, ban c6 e |
7 - 2 . Z 92 . ~ - ’ ,'\7 [als) rase
thé hién thi tat ca dung sai hinh hoc hodc ban c6 thé .
hién thi tat cd dudong tam[] — Type
[l | A | [EEE
'I:hl,IC hién cac budc sau day dé hién thi tat ca wetn | ) | "
cac phan cua mot hang muc da chon: ; %
Bu6c 1: Trén thanh menu chon View’ Show =
and Erase ~ ShowBy
. . . * Eeature. 0 Feat Yiew
Budc 2: Chon tuy chon Show trén hdp thoai = Fart O Part Wi
Show/Erase et RepeA|
Budc 3: Chon mot loai hang muc (vi du kich Optians | Preview |
thudc, dudng tam[ 1) dé hién thi. [V Erased
[# Hever Shown
Budc 4: Chon tuy chon Show all I Siet b ardifiate
Eick Bazes I
Bugc 5: Chon OK L
. . . . . | {Clnze ]
Budc 6: Chon tuy chon Preview (néu duoc yéu

cau) sau d6 déng hop thoai Hinh 10-3. Hop thoai Show/Erase
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Hién thilxod cdc loai doi tugng bi gidi han
Thuc hién céc buéc sau day dé hién thi hay xod mot s6 hang muc gi6i han:
Budc 1: Trén thanh menu chon View > Show and Erase
Buéc 2: Chon tuy chon Show hay Erase trén hop thoai Show/Erase
Budc 3: Chon mot loai hang muc dé hién thi
Budc 4: Chon mot tuy chon dé hién thi ciac hang muc

Budc 5: Chon Done Del trén menu Get Select hodc chon ntt chuot gitra, hoac Shift +
phim trdi chuot

10.10. KICH THUGC VA DUNG SAI

10.10.1.  Xur ly kich thudc
Move: Dé dich chuyén céc kich thuée
Switch view: Dé chuyén doi khung xem ma mot kich thude duge dat trén doé.
Flip Arrow: Pugc sit dung dé thay déi huéng ma mot diu miii tén trd theo

Make Jog: Khi khoang céach gitra 2 duong giong qua nho so véi chit s6 kich thudc, tuy
chon Make Jog tao mot su dich chuyén nho giita 2 dudong giong.

10.10.2.  Dung sai va chinh stra kich thuéc

Trong ché do Drawing cdc dung sai c¢6 thé duoc hién thi theo nhiéu dang khdc nhau. Cac
dang c¢6 sdn bao gobm Limits, PlusMinus, PlusMinusSymmetric. Trong ch€ do Drawing trudc
khi mot kich thudc c¢6 thé dugc hién thi duéi dang mot dung sai, tuy chon file cai dat ban vé
Tol_display c6 thé dugc xéc lap sang Yes. Sir dung tuy chon Advanced » Draw setup va xdc
lap tuy chon Tol_display dé chinh sita ché do hién thi dung sai cho mot ban vé riéng 18.

10.11. TAO CAC GHI CHU

Céc ghi chi c6 thé doc lap hodc ching ¢ thé duogc gan vao mot leader. Ngoai ra cc
ghi chi c6 thé dugc nhap tir mot ban phim, hodc ching c6 thé dugc nhap tir mot file text.
Pro/ENGINEER cung cap Symbol pallette dé thém céc ky hiéu vao ghi chu.

10.11.1.  Tao ghi chi khong cé leader
Budc 1: Chon Advanced>» Create » Note
Buéc 2: Chon No Leader tir menu Note Types
Budc 3: Chon mot loai Format/Placement
Bud6c 4: Chon Make Note

Budc 5: Trén man hinh lam viéc chon vi ti ghi chd
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Budc 6: Nhap ghi chi vao hop text cia Pro/ENGINEER
10.11.2.  Tao ghi chii ¢6 leader chuin
Budc 1: Chon Advanced» Create » Note
Budc 2: Chon Leader tu menu Note Types
Budc 3: Chon mot Leader Type
Budc 4: Chon mot loai Format/placement
Budc 5: Chon Make Note
Budc 6: Chon mot diém gén thich hop
Budc 7: Chon Done sel dé két thiic cdc vi tri diém gan
Budce 8: Nhap ghi chu vao hop text cua Pro/ENGINEER
10.12. TAO BANG KE CHI TIET
Buéc 1: Chon Table» Create
Buéc 2: Chon phuong phédp sap xép bang
Descending: Tao bang tir trén xuoéng dudi
Ascending: Tao bang tir dudi 1én trén
Rightward: Tao bang tur trai sang phai
Leftward: Tao bang tur phai sang trai

Bu6c 3: Chon By num chars 1am phuong phdp tao 6 (tao bang bang cach chon s6 ky tu
dé dua vao moi 6)

By length: Tao bang bang céch xdc dinh kich ¢& ctia mdi 6 bang cac don vi ban Ve,
Budc 4: Trén man hinh lam viéc chon vi tri cho 6
Budc 5: Trén man hinh lam viéc ddnh déu so6 thit tuw dé dua vao méi cot clia bang.
Bué6c 6: Chon Done dé hoan tit sd cot
Budc 7: Trén man hinh lam viéc danh ddu so cdc ky tu dé dua vao mdi hang clia bang.

Budc 8: Chon Done d€ hoan tat s6 hang. Chon Done d€ tao bang
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10.13. THUC HANH

Trong bai thuc hanh nay, tao mo hinh nhu hinh 10.4 va 10.5 sau dé tao:

- Khung xem (hinh chiéu) general
- Hinh chi€u projection

- Hinh chi€u detail

- Tao céc ghi chu

- Chinh sta file cai dat ban vé

Hinh 10-4. M6 hinh bai tdp 1

o {;WJU
- D

o b—, 5l ——

ETAIL IJL .
1
SEL BLTAIL & SLALL [ ol
_ 4,51 —
F? il — d, It ——
.l ¥ i
B HLT
5 G { )
7] ] 15 O
P IR T
| b— % 65— J
I T T B iy tar bnh
oo
1
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Hinh 10-5.Cdc hinh chiéu

Chuong 10. Cac céng cu co ban tao ban vé

108



Bm May & Robot-HVKTQS Huéng dén sir dung Pro/Engineer 2000i

Trinh tu thuc hién nhu sau:
1. Tao mo hinh
Tao mo6 hinh nhu hinh 10.4 va 10.5, dat tén cho n6 1a Bai_1.

2. Bat dau mot ban vé

Buéc 1: Khoi dong —MNew
¢ B Sketch

Budc 2: Chon thu muc lam i

. . ’ [ Pairt

viéc thich hop
[ Azzermbly

Budc 3: Chon File > New r i anufacturing
(o Dirawing

Bué6c 4: Trong hop thoai

. ) [ Forrnat
New chon ché do Drawing
A JUDPRP N R . Fepart
va nhap mot tén file 1am tén
S [ Diagram
ban V€.
[ Lapaut
Buéc 5: Chon OK O Markup
NameIBai_ﬂ

| F, I Cancel | (S Fn:um...l

Hinh 10-6. Hop thoai New

Buéc 6: Chon Browse va
xdc dinh tén file mo hinh

(Bal_l) vira taO Mame II:nai_'I.prt
Browse. .. |
Budc 7: Chon Set Size  Specily Sheet
% Set Size

Buéc 8: Chon Landscape
lam tuy chon orientation

— Orientation

Buc 9: Chon kich ¢4 trang R = N
(khé gidy) tir muc standard Portrait | Landscape  Variable
size — Size

Standard Size I_ VI
Budce 10: Chon OK tur hop e~

: : HEHES

thoai New Drawing £ f fimeters

width [420.00

HEiaht | 257.00

— Mew Drawing B

— Optional Default Model

" Retiieve Format

Cancel |

Hinh 10-7. Hop thoai New Drawing
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3. Chen khung tén vao ban vé

Buéc 1: Chon
° Look I Systern Formats j | | @l IEE == _I
Sheets» Format> Add/Replace I :
g
Bude 2: Xac dinh vi tri, chon va m& L o
khung tén c6 kich c¢& twong tng (vi du B wfm
kich ¢ A-hinh 10.8)
Bu6c 3: Chon Done/Return dé thodt
menu sheets. -
K| _'l_I
Namelﬁ
Type IFUrmal LI Sub-lypel LI
Cancel I
Hinh 10-8. Chén khung tén
4. Tao hinh chiéu General
Bude 1: Chon menu Views
Bude 2: Chon Add view’ General > Full view

Bu6éc 3: Chon NoXsec»Scale trén menu View | Drent By Refercs =

Type ]
Budc 4: Chon Done trén Menu view type IE EFE'E”CE 1
M
Buéc 5: Trén man hin lam viéc chon vi tri dat hinh h ||Surf:F1 [FIRST FEATLIRE]
chiéu
— Reference 2

Budc 6: Nhap hé s6 tj le [ Top El

. A D . k |[SutFIFIRST FEATURE]
Budc 7: Trén hop thoai Orientation chon Front lam

tuy chon Reference 1 Default |

Budc 8: Chon mat trudc cia mo hinh p SavedViews

Budc 9: Chon Top lam tuy chon Reference 2 ok I Cancel | Unda |

Bu6c 10: Chon mat phang trén ciing clia mo hinh . _
Hinh 10-9. Hop thoai

Budc 11: Chon OK trén hop thoai Orientation Orientation

5. Tao hinh chiéu (khung xem) Projection

Budc 1: Chon Views>»Add View

Budc 2: Chon Projection »Full view

Budc 3: Chon NoXsec>No Scale trén menu View Type

Budc 4: Chon Done trén Menu view type

Budce 5: Trén man hin 1lam viéc chon vi tri dat hinh chiéu

Budc 6: Dung tuy chon View »Move view dé dinh vi lai vi tri méi khung xem
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6. Tao hinh chiéu Detailed
Budc 1: Chon view» Add View
Buéc 2: Chon Detailed
Budc 3: Chon Done trén menu View Type
Budc 4: Chon vi tri dat hinh chi€u
Budce 5: Nhap gia tri ty 1& cho hinh chiéu
Budc 6: Chon do6i tugng can tao hinh chi€u chi tiét
Bude 7: VE mot duong Spline xung quanh ving can tao hinh chiéu detailed
Budc 8: Nhap tén cho hinh chiéu detailed
Budc 9: Chon loai duong bién cua hinh chi€u (vi du hinh tron, elip.v.v.)
Budc 10: Chon vi tri trén man hinh lam viéc cho ghi cha
Budc 11: St dung tuy chon View>»Move View dé dinh vi lai hinh chi€u néu cén thiét
Buéc 12: Chon Done/Return
7. Thiét lap cac gia tri cai dat ban vé
Budc 1: Chon Advanced > Draw Setup
Budc 2: Thay déi cdc gi4 tri cia Text va Errow cho ban vé hién hanh
Budc 3: Luu céc gia tri da dugc chinh stra cho file cai dat ban v€ hién hanh.

8. Tao kich thuéc

Budc 1: Trén thanh menu chon View>» Show and = Show / Erase
Erase .
I Show Erasze I
Budic 2: Chon kiéu kich thudc can ghi tir hop thoai I
— Type

Show/Erase

Bu6c 3: Chon Erased va Never show bén duéi tab
Option

Budc 4: Chon With Preview bén dudi tab Preview

Bud6c 5: Chon Show all va xdc nhan muc chon

— Show By
. ) A o Festure. O Feat Wiew
Budc 6: Chon Acceptance all bén duéi tuy chon ! Fart P Wisw
Preview 0 Wiew Sl I
Buéc 7: Bong hop thoai Show/Erase Options F'reviewl
¥ Erased

BuGc 8: St dung cac chic nang Move va Move
Text, Flip Arrow, v.v. dé dinh vi lai kich thu6c sao

el s
e | (5
A |
=

¥ Heven Shown
I Switehbe ardinate

cho phu hop Pick Bases |
Budc 9: Chon tuy chon Erase trén hop thoai
Show/Erase dé xo céc kich thudc khong cén thiét | Ll |
Budc 10: Chon tuy chon Axis trén hop thoai Hinh 10-10.  Hop thoai
Show/Erase dé hién thi cidc dudong tam Showl/Erase
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9. Tao ghi chi

Budc 1: Chon Create > Note

Bud6c 2: Chon Center trén menu Note Type

Bud6c 3: Chon Make Note

Budc 4: Chon vi tri dat ghi cha

Budc 5: Nhap dong ghi chu

Buéc 6: Chon Enter

Budc 7: Chon Done/Return dé thodt menu tao chd thich

D& stra chit ghi chi (kiéu chit, chiéu cao chit, v.v. ) chon Modify > Text
10. Xac lap ché dé hién thi

Budce 1: Chon View» Disp Mode> View Disp

Budc 2: Chon hinh chiéu can xdc 1ap ché do hién thi

Budc 3: Chon Done Sel

Budc 4: Chon ché do hién thi (vi du Hidden Line-hién thi cac dudng dn)

Budc 5: Chon Done trén menu View Display

Tuong tu ta thiét 1ap ché do hién thi cho cac hinh chiéu khac.
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10.14. BAI TAP

Bai tap 1: Lap mo hinh cho bo phan nhu dugc minh hoa & hinh duéi. Yéu cau:

- Céc kich thudc minh hoa phu hgp v6i muc dich thiét k&

- Tao ban vé k¥ thuat vé6i cac khung xem Font, Top va Right-Side
- Su dang trang kich c& A

- Dinh kich thuéc day du cho ban vé

T

Hinh 10-11.  Chl0 _BT0I

Bai tap 2: Lap mo hinh cho bo phan nhu minh hoa & hinh 10-12. Yéu cau:

- Cac kich thuoc minh hoa phu hgp v6i muc dich thiét ké

- Tao ban vé k¥ thuat véi cac hinh chi€u (khung xem) Front, Top va Right-Side

- Dinhkich thudc ddy dl cho ban vé bang céch st dung céc kich thudc tham s cua bo
phan

5

Hinh 10-12.  Chl0_BT02
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” n n ? ~
CHUONG 11 CAC CONG CU NANG CAO TAO BAN VE
11.1. GIOI THIEU
Chuong nay s€ gidi thiéu cho ban cach:
- Tao mot mat cit toan bo
- Tao mot nira mat cat
- Tao moOt mat cat offset
- Tao mot mat cat broken out
- Tao mot mit cat giéng thiang
- Tao mot mat cit phu
11.2. CAC KIEU MAT CAT
11.2.1. Mat cat toan phan (Full Section)

Pay la kiéu mit cit dugc sit dung trén phan 16n cdc ban vé k§ thuat. Mot mat cat toan
phan hoan toan di qua mot doi tugng va hién thi toan bo mo hinh. Full section ¢6 sdn cho cac
khung xem (hinh chi€u) general, projection va auxiliary.

11.2.2. Mat cat mot nira (Haft Section)

Mat cat haft section tuong tu nhu mat cat full section ngoai trir chi mot nira khung xem
dugc cat. Haft section ¢6 sin cho céc khung xem (hinh chiéu) general, projection va auxiliary.
N6 khong ¢6 san véi cac khung xem Haft, Broken, va Partial.

11.2.3. Mat cat mot phan (Local)

Local Section dugc sir dung dé tao mot mat cét trong mot viing nhat dinh do ngudi ding
an dinh. Local section c6 san trong cic khung xem (hinh chi€u) General, Projection, va
Auxiliary. N6 khong ¢6 sén v6i cdc kiéu khung xem Haft va Broken.

11.2.4. Mat cat mot phan va toan phan (Full & Local)

Tuy chon nay bao gom mat cat véi ca Full section va Local section. Full section duoc
cat trude tién.

11.3. TAO MAT CAT TOAN PHAN (FULL SECTION)
Budc 1: Chon View>» Add view
Buéc 2: Chon mot kiéu mat cat
Buéc 3: Chon kiéu Full Section
Budc 4: Chon Section tir menu View Type

Budc 5: Chon Scale hoac NoScale tir menu View Type
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Budc 6: Chon Done

Budc 7: Chon Full 1am kiéu mat cat

Budc 8: Chon Total Xsec tir menu Cros Section Type

Budc 9: Chon Done

Buéc 10: Chon vi tri dat mat cét

Budc 11: Chon Create trén menu Cross Section Enter

Budc 12: Chon Planar» Done 1am phuong phdp tao mat cat ngang

Budc 13: Nhap tén cho khung xem mat cat

Budc 14: Chon mot mat phang hay mat phang so6 lieu

Budc 15: Chon mot khung xem dé dat dudng mat phang cat (hinh 11.1).

Duong mat phang cat

Mot cat A-A
Hinh 11-1. Duong mdt phdng cdt
11.4. TAO MAT CAT MOT NUA (HAFT SECTION)

Budc 1: Chon View» Add View

Buéc 2: Chon mot kiéu mat cat

Budc 3: Chon kiéu khung xem Full View

Budc 4: Chon Section tir menu View Type \ \

Buéc 5: Chon Scale hoac No Scale

Bu6c 6: Chon Done
Hinh 11-2. Khung xem Haft section
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Buéc 7:
Budéc 8:
Budc 9:
Buéc 10
Buéc 11
Buéc 12
Buéc 13
Buéc 14

Buéc 15

Chon Haft> Total Xsec> Done 1am kiéu mit cit

Trén man hinh lam viéc chon vi tri dat khung xem

Chon mat phang tham chiéu dé tao canh phan chia cho Haft section
: Chon Flip hoac Okey

: Chon Create tir menu Xsec

: Chon Planar» Done lam phuong phép cat ngang

: Nhap tén cho khung xem mat cat

: Chon mot mat phang hay mit phang sé liéu

: Chon khung xem dé dat dudng mat phang cat

11.5. TAO MAT CAT OFFSET SECTION

Bude 1:
Budéc 2:
Buéc 3:
Budéc 4:
Budc 5:
Budc 6:
Budc 7:
Budéc 8:

Budéc 9:

Buéc 10:
Budce 11:
Budc 12:
Budc 13:
Buéc 14:
Buéc 15:
Buéc 16:

Budc 17:

Chon View» Add view > Projection

Chon kiéu khung xem

Chon Section tit menu View Type

Chon No Scale

Chon Done tir menu View Type dé chap nhan cdc gi4 tri kiéu khung xem
Chon mot kiéu cit ngang roi chon Done

Chon vi tri dat mat cét

Chon Create tir menu Cross Section Enter

Chon Offset

Chon Both Side > Single > Done

Nhap tén cho mat cat

Chuyén sang ctra s6 mo hinh

Chon hodc tao mot mat phang phéc thao réi dinh huéng moi trudng phac thao
Phéc thdo dudng mat phang cat

Chon biéu tuong Done

Trén ban vé chon khung xem dé hién thi duong mat phang cat

Chon Okey hoic Clip dé thay déi huéng
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|
|
@Lji ?
| /
Duong mot phang cat

Hinh 11-3. Mdt cdt Offset Section
11.6. TAO MAT CAT BROKEN OUT SECTION
Budc 1: Chon View »Add view
Budc 2: Chon General, Projection hoac Detail
Budc 3: Chon Full View > Section
Budc 4: Niru can hay chon Scale hay No Scale
Buéc 5: Chon Done
Budc 6: Chon Local »TotalXsec» Done
Budc 7: Chon mot vi tri dat hinh chiéu
Budc 8: Dinh huéng mo hinh
Budc 9: Chon Add BreakOut» Show Outer trén menu View Boundary
Bué6c 10: Chon Create trén menu Xsec Enter
Budc 11: Chon Planar’ Single> Done
Buéc 12: Nhap tén cho Broken Out Section
Budc 13: Chon mot mat phang dé tao mat cit ngang
Budc 14: Chon mot hinh chiéu dé dat dudng mat phang cat

BuGc 15: Trén man hinh lam viéc, chon mot thuc thé nim gin tam cta noi ma hinh
chiéu Broken Out s& duogc dat

Budc 16: Trén man hinh 1am viéc, phdc thao mot dudng Spline dé tao dudng bién cla
miit cit Broken Out Section
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Bué6c 17: Chon Done trén menu Boundary
11.7. TAO MAT CAT ALIGN SECTION
Budc 1: Chon View »Add View
Budce 2: Chon Projection »Full View> Section>» Done
Budce 3: Chon Full »>Total Align» Done
Budc 4: Chon mot vi tri dat hinh chi€u
Buéc 5: Truy xuat hinh chi€u khung xem mat cit dugc tao trong ché do part
Budc 6: Chon mot truc dé€ quay chi tiét xung quanh truc dé.
Budc 7: Chon khung xem cho dudng mit phang cat

Budc 8: Chon Okey dé chap nhan huéng xem mac dinh

MY

NHN\

Mat cat A-A

Hinh 11-4. Mt cat Aligned
11.8. TAO MAT CAT REVOLVED SECTION

Cac mat cat Revilved Section dugc sir dung d€ hién thi mat cit ngang ctia mot chi ti€t
nan hoa, thanh ray hoac go. Ngoai ra ching con dugc st dung véi céc chi tiét kéo nhu cac dam
c6 go rong.

Budc 1: Tao hodc chi dinh hinh chiéu dé 1ay Revolved Section tir d6
) Budc 2: Chon View>» Add View>»Revolved
Budc 3: Chon Full View>» Done

Budc 4: Chon vi tri dat mat cat Revolved
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Budc 5: Chon hinh chiéu dé tao Revolved Section tir d6
Buéc 6: Truy xuat mot mat cit ngang hién c6 hodc tao mat cat ngang méi

Budc 7: Chon mot truc doi xing cho Revolved Section hoac chon niit chudt gitta (hoac
Shift +niit trdi chuot) dé chap nhan tuy chon mic dinh

Budc 8: St dung tuy chon View »Move View dé diéu chinh vi tri ciia Revolved Section

1L L

Revolved section superimposed on view Revolved section created on broken view

Revolved section placed off view

Hinh 11-5. Cdc mdt cdt Revolved Section
11.9. TAO KHUNG XEM AUXILIARY
Budc 1: Chon View »Add view
Budc 2: Chon ki€u khung xem Auxiliary
Budc 3: Chon Full View>»NoXsec
Buéc 4: Chon Done tir menu View type
Budc 5: Chon vi tri dat khung xem Auxiliary

Budc 6: Trén man hinh 1am viéc chon mot canh cia truc dé chiéu khung xem Auxiliary
tu do

Budc 7: St dung tuy chon View »Move view dé dinh vi tri khung xem Auxiliary
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11.10. THUC HANH

Trong bai thuc hanh nay ching ta sé tao ban vé nhu minh hoa & hinh 11.6

-

Mot cat B-RB

Mot cat A-A

Hinh 11-6. Cdc mdt cdt hoan chinh
1. Tao mo hinh
Bing cdch sir dung ché do Part, tao mo hinh cho bo phan nhu minh hoa & hinh vé 11.6

2. Bat dau mot ban vé

Budc 1: Khoi dong Pro/ENGINEER =—New
P PN ~ — Type —————— — Subet
Budc 2: X4c 1ap thu muc hoat dong e HErRe
(o Sketch
Budc 3: Chon File »New @ Part
. ) B Azzembly
Budc 4: Trong hop thoai New chon _
. . o o (o M anufacturing
ché do Drawing va nhap mot tén file _
N N (g Dirawing
lam tén ban vé.
i Format
Bu6c 5: Chon OK i Repart
' Diiagram
3% Lapout
O [ Markup
NameIBai_ﬂ
2k, I Cancel | [Eapw Eran... |

Hinh 11-7. Hop thoai New
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Budc 6: Chon Browse va xic dinh —MNew Drawing
tén file mo hinh vira tao — DOptional Default Model

. MHame |bai_1.prt
Budc 7: Chon Set Size I £

Browse. . |

Budc 8 Chgn Landscape lam tuy  Specify Sheet
chon orientation @+ Set Size

" Retrieve Format

Bu6c 9: Chon kich c& trang (kho
gidy) tu muc standard size

Buéc 10: Chon OK tur hop thoai
New Drawing

— Ornientatian

Partrait

] -
el

Landzcape Variable

— Size

Standard Size I_ "’I

% hehes
% Fiflimetens

it | 420,00

Heiht| 25700

Cancel |

Hinh 11-8. Hop thoai New Drawing

3. Xac lap cac gia tri cai dat ban vé

4. Tao khung xem (hinh chiéu) General (hinh 11.9)

Hinh 11-9. Hinh chiéu General

5. Tao mat cit Aligned Section

Budc 1: Chon Views»Add View
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Budc 2: Chon Projection » Full View> Section» Done
Budc 3: Chon Full trén menu Cross section type
Budc 4: Chon Total Align» Done trén Xsec type

Budc 5: Chon vi tri dat mat cat

A -

Mot cat A-A

Hinh 11-10.  Mat cat Aligned
Bud6c 6: Chon Create
Budc 7: Chon Offset »Both side »Done
Budc 8: Nhap tén mat cat

Budc 9: Chuyén sang clra s6 chita mo hinh (Pro/ENGINEER yéu cdu ban phdc thdo
dudng mat phang cat trong ché do part)

Bude 10: Chon mat trén cling clia mo6 hinh 1Am mat phang phdc thao réi chon Okey dé
chap nhan huéng xem

Budc 11: Chon Default tir nemu Sketch View dé chap nhan huéng moi trudng phac thdo
mac dinh

Budc 12: Chi dinh 4 phan tham chiéu
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Hinh 11-11.  Mdt phdng cdt duoc phdc thdo

6. Tao mat cat Partial Broken Out Section

Budc 1: Chon Views» Add view

Budc 2: Chon Projection’ Partial view

Budc 3: Chon section »Done

Budc 4: Chon Local»Done

Budc 5: Chon vi tri dat khung xem

Budc 6: Chon Add Breakout» Show outer

Bu6c 7: Chon Create

Budc 8: Chon Planar’> Signle > Done

Budc 9: Nhap tén mat cat ngang (B)
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=

Mot cot B-B

Mat coat A-A

Hinh 11-12. Mdit cdt Partial broken out section

Budc 10: Trong khung xem Front ctia ban vé& chon mat phang s6 liéu chay doc ban vé

Hinh 11-13.  An dinh mdt cdt ngang
Budc 11: Chon niit chuot gitta hodc Shift +nut trai chudt
Budc 12: Chon mot diém cho dudng tam ngoai
Budc 13: Phac thao mot spline an dinh partial view va vi tri mat cat
Budc 14: Trén menu View boundary chon Done
7. Tao duong tam va kich thuéc (xem bai thuc hanh chuong truéc)

8. Tao cac ghi chi (xem bai thuc hanh chuwong trudéc)
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11.11. BAI TAP

Bai 1: Tao mo hinh cho bd phan nhu & hinh vé dudi (hinh 11.14), réi tao ban vé chi tiét cua bo

phan:
- Tao ban vé ky thuat trong cac khung xem Front va Top. Khung xem Front s€ la
mot khung xem Offset Full Section

- Ghi kich thuéc cho ban vé

@ o &

i

Hinh 11-14. Chll BT01
Bai 2: Tao mo6 hinh cho bo phan nhu minh hoa & hinh 11-15, r6i tao ban vé chi tiét ctia bo
phan. Yéu cau:
- C4c kich thuéc minh hoa phai tuan theo muc dich thiét k&
- Sir dung cdc Iénh Radial Hole va Pattern dé tao mau vong bulong
- Tao ban vé véi cac khung xem Front va Top. Khung xem Front s& 1a mot khung xem

Haft Section
- Ghi kich thuéc cho ban vé

Hinh 11-15.  Chll BT02

Chuong 11. Cac céng cu nang cao tao ban vé 125



Bm May & Robot-HVKTQS Huéng dén sir dung Pro/Engineer 2000i

CHUONG 11 CAC CONG CU NANG CAO TAO BAN VE ...t 114
111, GIOL THIEU ..o eee et et e e s ees s ses e s eseseseesesssseseseaees 114
11.2. CAC KIEU MAT CAT oo 114

11.2.1. Mt cat toan phan (Full SECHION).........cccveveveviereriiereieetereeereeeee et ese e 114

11.2.2. Mt cat mOt nla (HAft SECHON)......cuviviieieeeieeieeieereeeeeteeeee et 114

11.2.3. Mt cat MmOt PhAN (LOCAL) ....cuevevieiereeieieeeeeteeeteeet ettt 114

11.2.4. Mat cat mot phan va toan phan (Full & Local).........ccc.oeeveveeevereeiereeereeeeeeeevenens 114
11.3.  TAO MAT CAT TOAN PHAN (FULL SECTION) w..ovvocoooeooeeeooe oo 114
11.4.  TAO MAT CAT MOT NUA (HAFT SECTION)......cooverereerereeeeeeeeeseeeseeseeesseessesesesseesee 115
11.5.  TAO MAT CAT OFFSET SECTION ....ocveeeerereeeseeeeeseseeeseeseseessseeeseeeseseseesseeseseseseeseesen 116
11.6.  TAO MAT CAT BROKEN OUT SECTION .....ovvvmreeeeerereeeeseseesseeesseeseeseeeesseeseseeesesseenen 117
11.7. TAO MAT CAT ALIGN SECTION .....evvouveeeesereeeseeeeeeeseesseeeeseesseeeeseeeseseseesseseseeeseeseeeen 118
11.8.  TAO MAT CAT REVOLVED SECTION .....cevveereeteeeeeeeeseeeeseseeseeesseeeseeseseess e seseesseeseenee 118
11.9.  TAO KHUNG XEM AUXILIARY ..o eeeeee oo esee e seeese e 119
1110, THUC HANH. ..ottt e e e eee et e s eeseseeseseeseeeesesaeseseeseesesessessessesesesraees 120
L11L. BATTAP .ottt ettt e eee e e e e eeaeses e s eeesesseeeeseeesaseeees 125

Chuong 11. Cac céng cu nang cao tao ban vé 126



Bm May & Robot-HVKTQS Huéng dén sir dung Pro/Engineer 2000i

CHUONG 12. MO HiNH LAP RAP

12.1. MOI TRUONG LAP RAP

Trong Pro/ENGINEER ché do lap rap (Assembly) dugc sit dung dé 1ap rap cdc chi tiét lai
v6i nhau thanh cum Iap hodc mot mdy hoan chinh. Céc bo phan lap rdp (Component) c6 thé 1a
céc chi ti€t (Part) hodc cdc cum lap (SubAssembly) c6 sin hoic c6 thé dugc tao méi truc ti€p
tlr trong moi trudng lap rap. Qu4 trinh cheén cdc chi tiét c6 sdn dé hinh thanh mot lip rap duoc
goi 12 1ap réap tir duéi I1én trén. Nguge lai néu ta tao cdc chi tiét trong moi trudong 1ap rap trong
qua trinh 1ap rap thi dugc goi la thiét k& tir trén xudng.

Céc chi ti€t c6 mat trong mo hinh 1ap rép luon duy tri cdc rang budc clia né véi céc file
ngudn. Trong ché do tao chi tiét (Part) khi mot kich thuGc duogc chinh sira, thi trong lap rap
chi tiét d6 s& dugc tu dong thay déi theo va nguoc lai.

12.2. CHEN VA DI CHUYEN CAC CHI TIET LAP RAP

Céc chi ti€t va cac cum lép c6 thé dugc chén vao trong mo hinh lap rap. Trén thanh
cong cu Assembly cic tuy chon Component >> Assemble va Component >> Package duoc
ding dé chén cdc chi ti€t vio mo hinh lap rép.

Mot chi tiét c6 thé duoc chén vao mo hinh lap rép vao bat ky thoi diém ndo trong suot
qud trinh tao 1ap rap, ké ca khi tao chi tiét dau tién ctia mo hinh 1ap rap. Khi chén mot chi tiét
hay mot cum 1dp vao sau mot chi ti€t hay cum 1ap khéc, Pro/ENGINEER s& m& hop thoai
Component Placement (Hinh 1).

= Component Placement E Component Placement

Place | Mave

— Dizplay Component n

™ Separcte Wwindow — Mation Type
¥ Agzembly & Translate
; " Rotate
— Constrairks ~ Adiust
Type Difzat
— Mation Reference
I Wiew Plane j
Add | Remaove |
- — Maotion Increments
— Congraint Typg———————— :
| Mate j Translatlanl Smooth j
— Component Reference Rotation ISITIEICIH"I j
’ I h I — Puosition
— Azzembly Rsference HEIe‘ti\"EI 0.000 I 0.000
b I
k | 1 i I Eeda I Preferences

Hinh 12-1.  Hop thoai khi gdn cdc rang budc

Hop thoai nay c6 2 Tab. Tab Place duoc dung dé thiét 1ap céc rang budc (constraint).
Céc rang budc nay xdc dinh quan hé gifta c4c chi ti€t cua lap rap.

Tab Move ding dé diéu chinh, di chuyén mot chi tiét trong suét qu4 trinh tao l1ap rép.
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12.2.1. Cac rang budc trong lap rap

Quan hé hinh hoc giita cac bo phan trong mo hinh 1dp rdp dugc quy dinh nho cdc rang
budc (constraint). Mbi rang budc han ch€ mot hay mot s6 bac tu do (DOF) ciia bo phan.

Loai lap rdp nay dugc goi 1a lap rdp tham s6 (parametric assembly). Pro/ENGINEER
cung cép nhiéu loai rang buoc dé 1ap rdp céc chi tiét:
- Default: day 1a mot loai rang budc mac
dinh khi truy cap hop thoai Component
Placement. Véi tuy chon Default cic chi
tiét tham chi€u dugc chon cho ca chi tiét va
cum lap. Tuy tinh huéng, Pro/ENGINEER sé&
tu 4n dinh rang budc thich hgp. Vi du khi
ghép noi 2 bé mat bang tuy chon Default, ta
phai chon méi bé mat, Pro/ENGINEER s&
tao rang buoc Align nhu hinh vé.

- Mate: Rang buoc nay dung dé dat hai bé
mat déng phang. Bat ky mat phing so liéu,
mat phang chi tiét déu c6 thé duoc sir dung.
Hinh du6i day minh hoa rang buoc Mate
gifta mat dau cla tru va mat phang cha tim
phéng.

- Mate Offset: Cdc bé mat duoc chon dat
tring nhau theo mic dinh bang tuy chon
Mate khoang Offset=0. Tuy chon Offset dat
mot khoang dich chuyén do ngudi ding 4n
dinh giita cdc bé mat da chon. Hinh duéi day
dung Mate Offset vGi khoang Offset=30.
Gid4 tri cha khoang dich chuyén c6 thé chinh
stra khi lap rép.

- Align: Rang buoc Align dugc dung dé
dat cac bé mat dong phang vé cling mot
huéng. Giong nhu rang budoc Mate cac mat
phéng khong cin tiép xdc nhau. Rang budc
Align con duoc ding dé can thang cic canh
va dudng cong.
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- Align Offset: Tuong tu nhu tuy chon
Mate Offset, Align c6 mot tuy chon dé dich
chuyén mot khoang xéc dinh giita hai bé mat
dugc can thang.

- Orient: Dinh huéng song song 2 bé mat.
Hinh bén mo6 ta dinh hudng gitta mat bich va
mit hén clia tim phéang.

- Insert: Rang budc cac truc cta 2 chi tiét
tron xoay trung nhau. N6 thuong dugc dung
cho cdc truc va 16 dé can thang dudng tam.
Rang budc Insert dugc minh hoa nhu hinh
dudi day.

- Tangent: Tao rang budc ti€p xuc giita bé
mit hinh tru v6i mot bé mat khac

- Coord Sys: Rang buoc can thing cédc he
toa do cua 2 chi tiét. Trong rang budc nay
céc truc clia hé toa do ny dugc can thing
VGi truc tuong tng cua hé toa do kia

- Pnt On Line:

Rang budc can thing mot diém chuidn
(Datum point) v6i mot canh, mot duong
cong chudn hay mot truc. Hinh dudi day
mo ta rang budc gitta dinh ctia mot chi

tiét v6i dudng tam cua 16 trén nap.
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- Pnt on Srf: Buoc mot diém phai nim
trén mot mat phang. Mat phang c6 thé 1a
bé mat cla chi tiét hay mat phang
chuan.

- Edge On Srf:

Budc mot canh clia mot chi tiét ndm trén
mot bé mat. Hinh bén mo ta rang budc
can thang 1 canh clia tim phang v6i mat
bich.

12.2.2. Di chuyén cac chi tiét trong mo hinh lap rap
Khi dugc chén vao mo hinh lap rap cdc bo phan c6 thé & vi tri khé quan sét hodc lap
rap. Dé khéc phuc diéu d6, Pro/E cho phép dich chuyén ching trong qu4 trinh lap rép.
Tab Move dung dé di chuyén cic chi tiét da bi rang buoc mot phan trén man hinh. Chi
ti€t chi c6 thé di chuyén theo cic bac tu do dugc cho phép bdi rang budc hién cé. Hinh duéi
day mo ta 2 chi tiét bi rang buoc Insert truéc va sau khi di chuyén thang.

Trudc khi di chuyén Sau khi di chuyén

Pro/ENGINEER cung cap 3 loai di chuyén: Translate, Rotate, Adjust.

+ Translate: Tinh tién chi tiét.

+ Rotate: Quay chi tiét.

+ Adjust: Dich chuyén phu thuoc vao tinh chat cta rang budc.

Khi mot kiéu chuyén dong (Motion Type) dugc chon, chuyén dong twong doi duoc dua
vao phan tham chi€u chuyén dong (Motion Reference) dugc chon. Trong Pro/ENGINEER ¢6
s&n cac tham chiéu chuyén dong sau day:
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+ View Plane: Chuyén dong sé tuong tng v6i huéng man hinh

— Mation Reference

hién hanh. — J
b
+ Sel plane: Chuyén dong s& tuong tng véi mot mat phang da .IEW e
h Wiew Plane i
chon.
Sel Plane

+ Entity/edge: Chuyén dong twong ting v6i mot truc, canh, hay
duong cong dugc chon.

Entity/E dge
Plane Marmal :
+ Plane normal: Chuyén dong s& vuong géc v6i mot mat phang. 2 Paints

+ 2 points: Tao chuyén dong twong ddi tao ra tir hai dinh da chon Cays
trén man hinh lam viéc.

+ Csys: Chuyén dong sé& tuong ing véi mot truc X ctia mot hé toa
do duoc chon.
12.2.3. Cac chi tiét dugc dong goi

Khi mot chi ti€t hay mot cum 1ap duge chén bing cach sir dung tuy chon Assemble, nd
dugc xem 1a mot cum 1ap tham s6. Céc chi tiét ciia cum 1dp tham s6 phai hoan toan duoc rang
budc. Néu mot chi tiét chi dugc rang budc mot phan, né dugc xem 1la mot chi ti€t duge dong
g6i (Packaged Component). Pro/ENGINEER cung cap tuy chon dé cheén truc ti€p mot chi tiét
vao mo hinh duéi dang chi ti€t dugc déng goi bang tuy chon Package.

Dé str dung Package trén thanh cong cu Assembly ta chon Package >> Add >> Open.

Khi chén mot chi tiét ta ¢6 thé dinh vi lai chi tiét bang hop thoai Move.

12.3. CHINH SUA CAC LAP RAP VA CHI TIET

12.3.1. Chinh stra kich thuéc

Dé chinh stra kich thudc ta can qua cic budc sau:

Budc 1: Trén menu Assembly chon tuy chon Modify w ASSEM MOD
Budc 2: Chon tuy chon MOD DIM >> VALUE tod Part
. . Mod Skel
Budc 3: Trén man hinh lam viéc chon mot kich ¥
: : : od Subasmn
thudc can chinh stra sau d6 nhap gia tri kich thuéc méi tod Assem
Budc 4: Trén menu Assembly Modify chon tuy chon Done/Return ':' """ |
od Expl
Budéc 5: Trén menu Assembly, chon tuy chon Regenerate. Dane/Retun

Buéc 6: Trén menu Part to Regenerate, chon cac tuy chon Select >>
Pick part sau d6 chon chi tiét dé téi tao lai

DimCozmetics

Dimenzion

b o= Tiabiimn
Chit y: Mot chi tiét c6 thé chinh siia bang cdch chon chi tiét trén cdy moé hinh (Model
Tree) bdang cdch kich phdi chuot. Cdc tuy chon c¢é sdn bao gom Modify, Redefine, Reroute,
Replace, Delete.

12.3.2. Tao feature mdéi

Trong ché do Assembly clia Pro/ENGINEER céc feature c6 thé thém vao céc chi tiét va
mo hinh khung day. D€ thém vao mot feature ta chon Modify >> Mod Part >> Feature dé
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tao feature trong mot chi ti€t da duoc chon va tuy chon Modify >> Mod Skel >> Feature
duoc str dung dé tao cdc feature trong mot mo hinh khung day. Khi mot feature da duoc tao
trong mot chi ti€t hay mot mo hinh khung day. N6 dugc xem 1a mot feature thanh phan va sé
tao thanh file chi ti€t hoac file mo hinh khung day riéng. Khi tao mot feature theo cach nay
céc chi tiét khdc trong lap rap c6 thé duoc st dung 1am céc phan tham chi€u. Day goi la cic
phan tham chi€u ngoai.

12.3.3. Pinh nghia lai mot feature thanh phan

Tuy chon Redefine duoc sit dung dé chinh sira céc chi tiét va cdc mo hinh khung sudn
(Skeleton) trong ché do Assembly. Cac feature dugc dinh nghia lai trong ché do Assembly
ciing s& dugc dinh nghia lai trong cdc file nguén tuong tGng ctia ching. Dé dinh nghia lai cic
feature thanh phan ta thuc hién cac buGc sau day:

Budcl: Trén menu Assembly, chon tuy chon
Modify

Budc 2: Trén menu Assembly Modify, chon tuy
chon Mod Part hay tuy chon Mod Skel

Budc 3: Chon mot chi ti€t hay mo hinh khung
sudn dé dinh nghia lai

F /i

Buoc 4: Chon Feature >> Redefine —
: — PROTRUSION: Extrude Ed
Budc 5: Trén chi tiét hoac mo6 hinh khung suon TEloment Tinfo
chon feature cin dinh nghia lai. o | Atbutes Both Sides
1 Section Sk. plane - Su
Depth Symmetrical BI
KN I i
Diefine Refs Irifia
| Ok, Cancel Freview

12.3.4. Tao cac chi tiét trong ché do Assembly
St dung tuy chon Component trén thanh cong cu Assembly. Sau d6 thuc hién cac
budc sau day:

Buoc 1: Trén thanh Menu chon Utilities >> EEHEEIFRIT
Reference Control Enviranment sethings

Budc 2: Trén hop thoai Reference Control, chon

Scope of Companents ta be Referenced

None (khong cho phép mot thanh phdan tham chiéu
mot thanh phan khdc). Al
’ Y. . " Subassembly
Budc 3: Chon OK dé thoat khoi hop thoai  Skeleton Model
@ Hone:

— Reference Handlina
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Buoc 4: Chon Component >> Create [= component Create | X]
2 . ~ ~ . ‘ Type ——————— Sub-type
Buoc 5: Trén hop thoai Component Create chon & pat # Soid
Part ™ Subassembly ™ Shestmetal
: " Skeleton Model {7 I rtersect
Buidc 6: Nhap tén cho chi tiét sau d6 kich OK " Bulk ltem " Mirar
Mame |PRTO00R
Cancel |
Buoc 7: Trén hop thoai Creation Options chon
N . e — Creation Method ——————————
mot phuong 4n tao chi tiét % Copy From Existing
o 4o . e PN . (7 [Lorate Dietaulb Matums

+ Copy from existing: Tao chi ti€t méi ti chi © Empty
tiét hién cé ™ Create First Feature

+ Create first feature: Tao feature dau tién —FUW 1L

5 . e I Browse... |

cua chi tiét.

+ Local Default Datums: Tao chi tiét méi
v6i tap hop cdc mit phing 1am viéc mac dinh riéng
cta nd.
Buoc 8: St dung cac cong cu tao chi tiét

b N A RS e e 1n L, -DK Cancel

Budoc 9: Trén cay mo hinh chon chi ti€t bang kich et |

chuot phai.

12.3.5. Cac quan hé lap rap

Trong ché& do Assembly tuy chon Relation c6 thé dugc st dung dé tao cdc quan hé kich
thudc gitta cdc kich thuGe trong mot chi tié€t hay gitta 2 chi tiét 1ap rap.
12.3.6. Ché do layout

Ché do Layout dugc ding dé tao cdc so do trinh bay trong khong gian 2 chiéu clia mot
lap rap .
12.4. TAO DANG TRINH BAY PON GIAN

Dé tao dang trinh bay don gian ta thuc hién cdc budc sau day:

Budc 1: Chon Simplfd Rep >> Create
Buoc 2: Trong hop thoai nhap tén cho dang trinh bay don gian
Budc 3: Chon Master rep cho tuy chon Default rule
Budc 4: Chon tuy chon Exclude, sau d6 trén man hinh lam viéc hay trén cay mo hinh chon
céc chi tiét d€ loai trir ra khoi man hinh.
Budc 5: Chon tuy chon Done.

Budc 6: Su dung tuy chon Set current ciia menu Simplified Representation dé x4c 1lap mot
dang trinh bay cu thé. Hinh du6i day 1a mo hinh lap rap tru6c va sau khi tao dang trinh bay
don gian.
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12.5. TAO LAP RAP TRIEN KHAI
Dé tao céc lap réap trién khai ta thuc hién céc buéc sau day:
Budc I: Trén menu Assembly, chon tuy chon ExplodeState
Budc 2: Chon Create trén menu Explode State
Buéc 3: Nhap tén cho dang trién khai
Budc 4: Tréen hop thoai Explode Position, chon Translate 1am kiéu chuyén dong

Budc 5: Trén hop thoai Explode Position, chon mot tham chi€u chuyén dong (Motion
Reference)

Buéc 6: Trén man hinh 1am viéc chon mot thuc thé hay mat phing tuong tGng v6i phan tham
chiéu chuyén dong.

Budéc 7: Trén man hinh 1am viéc chon va di chuyén mot chi tiét

Buidc 8: Tiép tuc di chuyén cdc chi tiét trén man hinh 1am viéc hoac thay ddi céc kiéu chuyén
dong

Budc 9: Chon OK trén hop thoai khi lap rdp trién khai hoan thanh

Budc 10: Chon tuy chon Done/Return trén menu Modify Explode

Budc 11: Chon tuy chon Done/Return trén menu Explode State

Buiéc 12: St dung tuy chon View >> Explode dé trién khai khung nhin.

Hinh dudi day 1a mo td mot 1ap rdp trién khai.
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12.6. LUYEN TAP

12.6.1. Thue hanh
Bai 1. Thuc hanh tao lap rap nhu hinh vé sau:

Budc 1: St dung tuy chon New dé tao file Assembly mdi c6 tén 12 motor
Budc 2: Chon tuy chon Component trén menu Assembly

Budc 3: chon Assemble trén menu Component

Budc 4: St dung hop thoai Open dé md cdc chi tiét 1,2,3

Céc chi tiét 1ap rap duoc chén vao mo hinh lap rdp

-
&

Budc 5: Chon rang budc Insert va rang

budc Align cho 2 chi ti€t bén
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Budc 6: Tao rang budc Mate va 2 rang

budc Align cho chi ti€t thit 3 va 2 chi tiét

trén

Bai 2: Tao lidp rap trién khai sau:

12.6.2. Bai tap

Bai tap 1: Tao mo hinh lap rap sau:

Bai tap 2: Tao lidp rap trién khai sau

S .
‘g
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CHUONG 13. TAO MO HiNH BE MAT

13.1. GIGI THIEU VE CAC MO HINH BE MAT

Bé mat 14 mot mo hinh hinh hoc khong ¢6 do day xdc dinh. Trong Pro/ENGINEER céc
cong cu tao bé mit dung dé tao c4c chi tiét c6 dudng cong va bé mit phiic tap.
- Céc lua chon khi tao mo6 hinh bé mait:

+ Extrude: Kéo mot phéac thao thanh mo hinh bé mat. Tuy chon nay duoc thuc hién
giong nhu tuy chon cua Extrude trong Protrusion va Cut. Tuy nhién né cé thém tuy chon
phu dé déng kin (Capped Ends) céc phan cu6i ctia hinh kéo hodac dé cho phéan cuéi ndy dugc
mo& (Open Ends).

< ™

Hinh 13-1. Mo hinh kéo

+ Revolve: Quay mot phac thao quanh mot truc
thanh mo hinh mat. Truc quay la dudng xuyén tam da
dugc v€ trude. Ciing giong nhu tuy chon Extrude tuy
chon nay ciing c6 lua chon phu dé déng kin hay m& céc
phén cudi ctia bé mat.

Hinh 13-2. M6 hinh quay

+ Sweep: Kéo mot phac thao theo mot
duong dan c6 san. Clng giong nhu hai tuy
chon trén tuy chon nay cling c6 mot lua chon
phu dé déng hoidc md phan cudi ciia mo hinh
mat.

Hinh 13-3. Mo hinh kéo theo duong dadn

+ Flat: Tao mat trai phang hai chiéu

+ Offset: Tao mot bé mat méi bang cdch tinh tién tir mot Solid hodc mot Quilt. Ta can
chi dinh khoang offset va bé mat can offset.

+ Copy : Tao bé mat bén trén dinh ciia mot hoac nhi€éu bé mat dugc chon. Tuy chon nay
cho phép tao ra cac bé mat tir cac Solid c6 san.

+ Fillet : Vé tron géc cta bé mat.
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13.2. CACH TAO MO HINH BE MAT
Dé tao mot mo hinh bé mit trong Pro/ENGINEER ta thuc hién theo cdc budc sau:

Budc 1: Chon File >> New sau do chon kiéu file Part
Budc 2: Trén thanh cong cu Part chon Feature >> Create.

Buoc 3: Trén thanh cong cu Feature Class chon Datum >>
Plan >> Default dé tao cic mat phing lam viéc mic dinh

Buoc 4: Trén thanh cong cu Feat chon Create >> Surface,
chon phuong 4n tao bé mat ( Extrude, Revolve,[.) sau d6 chon
Done

Budc 5: Trén thanh cong cu Attributes chon cic tuy chon tao
mat sau dé chon Done.

Budc 6: Trén thanh cong cu Setup Plane chon mat phac thao
sau d6 kich Okay va chon ciac mat dinh huéng ®

Budc 7: St dung cac cong cu phdc thdo dé phac thao bién dang

bé mat.

Hinh 13-4.  Phdc thdo bién dang mé hinh mdt

Buidc 8: Sau khi phac thao xong chon Done va nhap
vao cac thong s6 tao mat
Buéc 9: Chon Ok va Done dé hoan tit tao mat

Hinh 13-5. M6 hinh mdt

13.3. CAC THAO TAC TREN BE MAT

- Merge: N6i 2 hay nhiéu bé mat véi
nhau Tuy chon nay c6 thé dung dé két hop
hai bé mat nam ké nhau hoic 12 ¢ thé dugc
ding dé ndi hai bé mit cit nhau

£
v
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- Extend: M6 rong mot canh ciia bé mat duge chon.

Ll

- Trim: Dang mat cat mat. Tuy chon nay v
giong nhu 1énh Cut ctia menu Solid. Cac tuy 3
chon Trim ciing bao gébm Extrude, Revolve,
Sweep, Blend!

- Transform: Ding dé dich chuyén thing, xoay tron, déi xiing bé mat duoc chon.
- Draft: Vit mat

- Area Offset: Tao bé mat méi bang cdch tinh ti€n mot bé mat c6 san

134. CAC TUY CHON BE MAT CAO CAP

- Variable section weep: Quét mot phac thao theo nhiéu dudong dan (Path) khéac nhau. Tuy
chon nay giong nhu tuy chon trong moi truong tao chi tiét (Part), phan mo hinh hod nang cao.
Tham khao thém chuong 9

- Swept Blend: Tao mit t6 hop cia mot Sweep va mot Blend. Mit nay duoc tao ra biang
cdach quét mot hay nhiéu chi tiét doc theo mot quy dao duge xdc dinh trude. Quy dao nay cé
thé chon trén man hinh 1am viéc hodc phdc thdo. Tuy chon nay tuong tu tuy chon trong moi
truong tao chi ti€t (Part), tham khao chuong 9

- Helical sweep: Quét mot phac thao quanh mot truc theo mot duong dan cho trude. Cac doi
tuong nhu day va 10 xo. Tuy chon nay tuong tu tuy chon trong moi truong tao chi tiét (Part),
tham khao chuong 9 .

- Boundares: Tao mait tir cic dudng bién. Bé mat clia chi ti€t ¢6 thé duoc xac dinh bang

cach chon cdc thuc thé tham chiéu theo mot hoic hai huéng.
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13.5. TO HOP CAC MAT (MERGING QUILT)

Tuy chon Merge dugc dung dé n6i 2 hoac Featwe Element Tree
nhiéu bé mat. Trong tuy chon nay c6 2 tuy chon ¢6 sin

I N . Prirnary G uilt
1a: Intersect va Join. o7 Mg R

— Primary Guilt ﬂ
Tuy chon Intersect ndi hai mat cat nhau. "R [ UNDEFINED
Tuy chon Join dé noi 2 mat nim ké nhau — additional Quit
Hinh duéi day mo ta cdc mat trude va sau khi Join & |[UNDEFINED

— Merge Typg ——————————

| Intersect Ll

— |:| Prirnary Cluilt Side ————
# Side 1 Side 2

— B2 Addiional Quik Side
£ Side = Gide =

| e R e

Hinh 13-6. M6 hinh t6 hop mdit

Cac budce thuc hién ndi hai mat v6i nhau
Budc I: Trén thanh menu chon tuy chon Feature >> Create >> Surface >> Merge. Man
hinh s& hién ra hop thoai Surface Merge. Hop thoai ny cho phép ta chon cdc mit ndi va kiéu
noi.
Buoc 2: Trén man hinh lam viéc chon mat n6i thi nhat.
Buoc 3: Trén man hinh 1am viéc chon mat n6i thi 2
Budc 4: Trén hop thoai Surface Merge, chon Quilt sides dé tao nén chi tiét dugc ndi mot
cach hoan chinh.

13.6. TUY CHON BOUNDARIES

Mot mo hinh bé mit ¢ thé duoc tao ra bing céch chon cdc dudng bién clia mo hinh bé
mat do6 thong qua tuy chon Boundaries trén menu Advanced Features Options. Trong tuy
chon nay c¢6 4 tuy chon con sau day:

+ Blended Surface: Tuy chon nay tao mot bé mit bang cach xdc dinh cdc dudng bién
ngoai chia bé mat. Doi tugng duge chon bao gém céc dudng cong va cdc diém. Cic doi tuong
duoc chon ¢6 thé nim theo 1 hoic 2 huéng.

+ Conic Surface: Tuy chon nay tao mot bé mat téng hop giita 2 dudng bién duoc chon.
Bé mit nay duoc hinh thanh bang mot dudng cong diéu khién thit 3. Pudng diéu khién thit 3
c6 hai tuy chon Shoulder Curve va Tangent Curve.

Tuy chon Shoulder Curve mo hinh bé mit duoc truyén qua dudng cong diéu khién.

Tuy chon Tangent Curve mo hinh bé mit khong truyén qua dudng cong diéu khién.
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+ Apprpximate Blend: Tao bé mit qua cdc dudng bién va dugc dinh dang bé mat bang
mot dudng bién bé sung (khong ndm trén bé mdt nay)

+ N-Sided Surface: Tao bé mat trén 4 d6i tugng bién.

Cac budc tao mot Blended Surface tir cic Boundaries:

Budc I: Trén thanh menu chon tuy chon Feature >> Create >> Surface >> Advanced >>
Done

Buéc 2: Chon Boundaries >> Done.

Buoc 3: Chon Blended Surf >> Done. Sau khi chon xong mot hop thoai Surface Feature
Definition va menu Curve Options s& xudt hién dé dinh nghia Blended.

Budc 4: Trén menu CRV_OPTS chon céc tuy chon First DIR va Add Item. Tuy chon First
Dir (First Direction) duoc dung dé chon cdc dudng cong bién theo hudng diu tién.

Budc 5: Trén man hinh 1am viéc chon cac doi tuong cong nham xdc dinh huéng diu tién clia
mo hinh bé mat. Cac déi tugng dugce chon lam First Dir phai tuan thu quay tac sau day:

+ Céc dudng cong, cdc canh, cdc diém 1am viéc va cac dinh c6 thé dugc dung 1am doi tuong
bién.

+ Céc doi tugng phai duoc chon theo trinh tu lién ti€p nhau.

+ Doi véi cac duong bién duge xac dinh theo 2 hudng, cac doi tuong bién phai tao tao nén mot
duong vong khép kin

Budc 6: Trén menu CRV_OPTS chon tuy chon Second Dir. Day la cic dudong cong bién theo
huéng thit 2.

Budc 7: Trén man hinh 1am viéc chon cic doi tuong cong nhim xdc dinh huéng thit hai cua
chi ti€t bé mat.

Budc 8: Trén menu CRV_OPTS chon tuy chon Done Curve

Buiéc 9: Xem trudc mo hinh bé mat sau dé chon hop thoai Feature Definition.

13.7. TAO CAC SOLID TU CAC MO HINH MAT

Cac mo hinh mat dugc néi c6 thé duge dung dé tao cdc chi tiet khoi. Céc tuy chon Use
Quilt ctia 1énh Protrusion va Cut c6 thé duoc dung dé tao céc chi tiét khoang cach am hoac
duong.

Céc budc tao Solid tir mo6 hinh mat

=PROTRUSION: Use Quilt. T_.. E3

Buoc 1: Trén thanh menu chon Feature >> Create

. o Feature Element Tree
>> Protrusion (hodc Cut) _

Cac bé mat duge dung dé tao mot khéi phai dugc noi : Elements Info

PRIPIRN £ A C Nz R ES Use Quilt Use Quilt =
v6i tuy chon merge trude khi mot chi tiét khoi c6 thé duge NG

tao tu chung. Side 1
2 . A . . :12 Thickness Required
Budc 2: Chon Use quilt trén menu Solid Options . EI ELTREITE M
A 4 4
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Buéc 3: Chon Solid hoac Thin sau d6 chon Done.

Budc 4: Trén man hinh 1dm viéc, chon Quilt dé st
dung trong viéc ciu tao chi tiét Solid

Buoc 5: Trong hop thoai Use Quilt chon mot
Material Side phu hop (chi dp dung cho tuy chon Thin)

Buidc 6: D6i véi tuy chon Thin nhap vao chiéu day
cta thanh chi tiét.

Budc 7: Kich chuot vao biéu tugng Built Feature
trén hop thoai dé tao chi tiét.

Hinh duéi day mo ta mot mo hinh bé mat va mot

Solid dugc tao ra tir mo6 hinh mat d6 bang 1énh Use Quilt

13.8. LUYEN TAP

13.8.1. Thuc hanh

Bai 1: Thuc hanh tao mé hinh bé mat sau:

T———

h\l

Budc 1: Chon File >> ivew sau uo cuon kieu 1ue rart

Budrc 2: Trén thanh cong cu Part chon Feature >> Create.

Budc 3: Trén thanh cong cu Feat Class chon Datum >> plan >> Default dé tao cdc mat
phing 1am viéc mac dinh
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Budc 4: Trén thanh cong cu Feat chon Create >> Surface sau d6 chon phuong 4n tao bé mat
Sweep sau d6 chon Done

Budc 5: Trén thanh cong cu Attributes chon cdc tuy chon tao mat sau dé chon Done.
Budc 6: Trén thanh cong cu Setup Plane chon mat phéac thao sau dé kich OKay va chon cac
mat dinh huéng

Budc 7: St dung céc cong cu phéc thao dé phac thiao dudng din va bién dang bé mat.

Bai thuc hanh 2: Tao chi tiét Solid tir bé mat bang cdch st dung Use Quilt, nhu hinh vé& sau:

Buiéc 1: Chon File >> New sau d6 chon kiéu file Part.
Buidc 2: Thuc hién céc budc dé tao bé mit nhu hinh vé
trén

Budc 3: Chon Feature >> Create >> Protusion

Budc 4: Chon Use Quilt >> Thin >> Done

Budc 5: Trén man hinh lam viéc chon mo hinh mat nhu
hinh trén.

Budc 6: Nhap vao chiéu day vo chi tiét (10mm).

Budc 7: Kich chudt vao Built Feature dé tao chi tiét
c6 dang sau.

13.8.2. Bai tap
Bai tap 1: T6 hop cdc mo hinh mat nhu hinh vé& sau (Hai hinh bén trdi sau khi t6 hop sé
thanh hinh bén phai)
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Bai tap 2: Tao Solid tir m6 hinh mat sau
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