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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé duoc phép
ding nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khéo.
Moi muc dich khac mang tinh 1&€ch lac hoac sir dung v41 muc dich kinh doanh thiéu
lanh manh s€ bi nghiém cAm.
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LOI GIOI THIEU

Vé mit k¥ thuat da c6 hé théng CAD (hé théng may tinh hd tro thiét ké) va CAM (hé
thong may tinh hd trg viéc ché tao). Hai hé thong nay da duoc ing dung trong nhiéu linh
vuc, nhu cac phép toan 6n dinh va strc bén than tau, cho viéc 1ap bang toa do va lam tron
nhin dudng hinh dang, cho viéc khai trién ton, bd tri dé tiét kiém nguyén vét liéu, cho tinh
tai va dao dong cua dong co, cho viéc khdng ché tai nan trén bién va tré khong, cho hé
thong duong dng ma ta phai khai trién cat goc. Trong viéc diéu hanh, quan Iy va quan tri,
hé théng may tinh ciing dong vai trd ngdy cang quan trong trong nhiing xudng cua cac nha
may dong tau. Ngay nay cong nghé may tinh dang phat trién rat nhanh, khuynh huéng méi
1a CIM, nghia 1a h¢ thdng may tinh tich hgp véi ché tao.

Cong nghé mdy tinh c6 anh hudng to 16n dén cac hé thong san xuat trong subt nhimg
thap ky qua. Cac ing dung quan trong cua may tinh thé hién trong nhiéu linh vyc nhu diéu
khién sd, cac hé thong robot, cac hé théng san Xuét linh hoat va dac biét la chirc nang diéu
khién qua trinh trong céc hoat dong san xuat, bao gdm tir khau thiét ké san pham dén lap
ké hoach va diéu khién san xuat cing v6i nhitng hoat dong kinh doanh ctia doanh nghiép
nhu nhan don dat hang, tinh gia va thanh toan vdi khach hang. Nhitng hoat dong nay yéu
cdu mot qua trinh xt 1y thong tin 14 tich hop cac chirc ning thiét ké, san xuat va kinh doanh
trong mot thé thong nhat, gitip nhanh chong dua ra quyét dinh mot cach chinh xéc, tranh
cac trung lap hodc cac thong tin mau thudn nhau. Piéu nay thé hién qua khai niém vé “hé
thong san xuat tich hgp may tinh”.

Thanh phd H6 Chi Minh, ngay 17 thang 06 nam 2017
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GIAO TRINH MON HOQC
Tén mon hoc: Cong nghé CAD/CAM
M3 mon hoc: MH2103434
Vi tri, tinh chit, ¥ nghia va vai tré ciia mén hoc:

- Vi tri: M6n hoc Cong nghé CAD/CAM la mon hoc chuyén nganh, duoc bd tri sau
khi hoc xong mon hoc Cong nghé CNC, hoc song song véi moé dun Thuc tap
CAD/CAM/CNC va md dun Thyc tdp CNC va dugc hoc trong hoc ky 4 (hoc ky IT nam
thir hai).

- Tinh chét: 14 mén hoc ly thuyét nganh, thugc mén hoc tu chon

- Y nghia va vai trd ctia mon hoc: Ung dung cong nghé CAD/CAM trong viée thiét
ké va gia cong cac san pham co khi
Muc tiéu ciia mon hoc:

Vé kién thire:

- Trinh bay duoc vai tro va chitc nang cia CAD/CAM trong viée thiét ké va gia
cong cac san pham co khi.
- Néu dugc qua trinh thiét ké va loi ich cia CAD/CAM.

Vé k¥ niing:

- Ung dung phan mém CAD/CAM trong viéc thiét ké, mo phong qua trinh gia
cong céac chi tiét don gian.

Vé ning lyc tw chii va trach nhiém:

- Kha nang lam viéc doc 1ap va lam viéc nhom.
- Ty giéac trong hoc tap.
- Tuan thu céc quy dinh cua nha trudong, ndi qui cia xudng.

Khoa Cong nghé Co Khi Trang 5
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CHUONG 1: TONG QUAN VE CAD/CAM
1.1. Vai trd chirc ning ciia CAD/CAM trong nén san xuit hién dai

1.1.1. Gi6i thi¢u

May tinh dién tir dugc ap dung ca trong linh vuce k¥ thuat 13n viéc diéu hanh, quan 1y
va quan tri. V& mat k§ thuat da co hé théng CAD (hé théng may tinh hd tro thiét ké) va
CAM (hé théng mdy tinh hd tro viéc ché tao). Hai hé thong nay di duoc tmg dung trong
nhiéu linh vue, nhu cic phép toan 6n dinh va strc bén than tau, cho viéc 1ap bang toa do va
1am tron nhin duong hinh dang vo tau, cho viéc khai trién ton, bd tri dé tiét kiém nguyén
vat liéu, cho tinh tai va dao dong ctia dong co diesel, cho viéc khéng ché tai nan trén bién,
cho hé thong duong dng ma ta phai khai trién cat goc. Cac k§ su may tiu va vo tau cua
Tap doan Cong nghiép tau thay Viét Nam (VINASHIN) da thiét ké va ché tao cac ban vé
trén may tinh dura vao cac phan mém chuyén dung nhu Autoship, Ship Constructor, Nupas-
cadmatic..., sau d6 cac ban v& duoc truc tiép gui téi may CNC. Trong viéc diéu hanh,
quan 1y va quan tri, hé thong may tinh ciing dong vai trd ngay cang quan trong trong nhiing
xudng cua cac nha may dong tau. Ngay nay cong nghé may tinh dang phat trién rat nhanh,
khuynh huéng moi la CIM, nghia la hé thong may tinh tich hop véi ché tao.

Xu huéng phan tan, mém hoa va chuan hoa la ba trong nhiéu diém dic trung cho su
thay doi nay. Nhing xu huéng méi 4o khong nam ngoai muc dich giam gia thanh giai phap
va nang cao chat lwong hé thong. Thong qua viéc, tng dung rong rai cac hé thong mang
truyén thong trong cong nghiép, dic biét cac hé théng bus truong.

Mang truyén thong cong nghiép ciing nhu céng nghé bus truong khong phai 1a mot
linh vyc ky thuat hoan toan méi, ma thyuc chat 1a cac cong nghé duogc ké thira, chat loc va
phat trién tir k§ thuét truyén thong néi chung cho phu hop véi cac yéu cau trong cong
nghiép. Ttr hon mot thap ky nay, cong nghé bus truong da tro nén khong thé thiéu trong
cac hé thong diéu khién va giam sat hién dai. Song thyuc té nguoi sir dung trong cong nghiép
thudng gap phai hang loat cac van dé khac nhau, do vay trude khi xay dung mot giai phap
tu dong hoa khong con la nén hay khong nén ma la phai lya chon hé théng mang truyén
thong nao cho phu hop véi yéu cau va nhiém vu cua tng dung thuc té.

Cong nghé may tinh c6 anh hudng to 16n dén cac hé thong san xuét trong sudt nhing
thap ky qua. Cac img dung quan trong ctia may tinh thé hién trong nhiéu linh vyc nhu diéu
khién sd, cac hé thong robdt, cac hé théng san Xudt linh hoat va déc biét la chirc nang diéu
khién qua trinh trong cac hoat dong san xuat, bao gdm tir khau thiét ké san pham dén lap
ké hoach va diéu khién san xuat cing v6i nhitng hoat dong kinh doanh ctia doanh nghiép
nhu nhan don dat hang, tinh gia va thanh toan vdi khach hang. Nhitng hoat dong nay yéu
cdu mot qua trinh xr 1y thong tin 14 tich hop cac chirc nang thiét ké, san xudt va kinh doanh
trong mot thé thong nhat, gitip nhanh chong dua ra quyét dinh mot cach chinh xac, tranh
cac trung lap hodc cac thong tin mau thudn nhau. Diéu ndy thé hién qua khai niém vé “hé
thdng san xuat tich hop may tinh”.

1.1.2. Mt s6 dic diém cia hé thong CAD/CAM

1.1.2.1. Khai niém co ban vé CAD (Thiét ké véi sw tro gitip ciia may tinh)

CAD dugc dinh nghia 1a mot hoat dong thiét ké lién quan dén viéc sir dung may tinh
dé tao 1ap, stra chita hodc trinh bay mot thiét ké k§ thuat. CAD c6 lién hé chit ché véi hé
thong d6 hoa may tinh. Céc 1y do quan trong c6 thé ké dén khi sir dung hé théng CAD la
tang hiéu qua lam viéc cho nguoi thiét ké, ting chat luong thiét ké, nang cao chét lugng
trinh bay thiét ké va tao lap co s¢ dir li¢u cho san xuit. Cac bude tién hanh mot thiét ké
v6i CAD: Tong hop (xdy dung mo hinh dong hoc); phan tich t6i wu héa (phan tich k¥
thuat); trinh bay thiét ké (tu dong ra ban vé).
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- M hinh hinh hoc: 1a ding CAD dé xay dung biéu dién toan hoc dang hinh hoc
ctia d6i twong. M6 hinh nay cho phép ngudi dung CAD biéu dién hinh 4anh ddi twong 1én
man hinh va thyc hién mot s6 thao tac 1én mo hinh nhu 1am bién dang hinh anh, phong to
thu nho, lap mot mé hinh mai trén co s¢ mo hinh cii.

Tir d6, nguoi thiét co thé xay dung mot chi tiét méi hodc thay d6i mot chi tiét cii. Co
nhiéu dang mé hinh hinh hoc trén CAD. Ngoai mé hinh 2D ph bién, cic mé hinh 3D c6
thé dugc xay dung cho phép nguoi sir dung quan sat vat thé tir cac hudng khac nhau, phong
to thu nhd, thuc hién cac phan tich k¥ thuat nhu stc cang, tinh chét vat liéu va nhiét do.

- Mé hinh lu6i: St dung cac dudong thing dé minh hoa vat thé. M6 hinh nay c6
nhitng han ché 16n nhu khong c6 kha ning phan biét cac duong nét thay va nét khuét trong
vat thé, khong nhan biét duoc cac dang duong cong, khong c6 kha nang kiém tra xung dot
gitra cac chi tiét bd phan va kho khan trong viéc tinh todn cac dac tinh vat 1y.

- M hinh bé mit: Puoc dinh nghia theo cac diém, cac duong thing va cic bé mit.
M6 hinh nay c6 kha nang nhan biét va hién thi cac dang duong cong phirc tap, co kha nang
nhan biét bé mit va cung cap md hinh 3D co bé mit bong, c6 kha nang hién thi rat tét mo
phong quy dao chuyén dong nhu ctia dao cit trong may cong cu hoic chuyén dong cia cac
robot.

- M hinh diic: M6 ta hinh dang toan khéi cia vat thé mot cach rd rang va chinh xac.
N6 ¢6 thé mo ta cac duong théy va dudng khuat ctia vat thé. Mo hinh nay trg giup dic luc
trong qua trinh 1ap rap cac phan tir phirc tap. Ngoai ra, mo hinh con c6 kha ning tao mang
mau va do bong bé mat. Hon nifa, nguoi st dung co thé két hop voi cac chuong trinh phan
mém chuyén dung khac dé biéu dién mé hinh va tao hinh anh song dong cho vat thé.

- Phan tich k§ thuit mé hinh: Sau khi c6 dugc phuong an thiét ké thé hién dudi
dang mo hinh CAD s& tro gitip md hinh. Hai vi du vé viéc phan tich mé hinh Ia tinh toén
cac dic tinh vat 1y va phan tich phan tir hitu han. Tinh toan cac dic tinh vat Iy bao gém
viéc xac dinh khoi luong, dién tich bé mat, thé tich va xac dinh trong tam. Phan tich céc
phan tir hitu han nham tinh toan stic cing, do truyén nhiét. ..

- Panh gia thiét ké: Panh gia thiét ké co thé bao gém: tw dong xac dinh chinh xac
cac kich thudc, xac dinh kha nang tuong tac gitta cac by phan. biéu nay dac biét quan
trong trong céc thiét ké 1ap rap nham tranh hai chi tiét ciing chiém mot khoang khong gian,
kiém tra dong hoc. Diéu nay can dén kha ning mo phong cac chuyén dong caa CAD.

- Ty dong phac thao ban vé: Linh vuc tro giup dic luc tht tu cia CAD 1a kha ning
tu dong cho ra cac ban v& v4i do chinh xac cao mot cach nhanh chong. Piéu nay rat quan
trong trong qua trinh trinh bay mot thiét ké va tao 1ap ho so thiét ké.

1.1.2.2. San xuit véi tro giip clia may tinh CAM

Puoc dinh nghia 1a viéc sitr dung may tinh trong 1ap ké hoach, quan 1y va diéu khién
qué trinh san xuat. Cac ung dung cia CAM duoc chia lam 2 loai chinh: Lap ké hoach san
xuét, diéu khién san xuét

- Lap ké hoach san xuat

+ Uédc lugng gia thanh san pham: Udc luong gia cia mot loai san pham méi 1a kha
don gian trong nhiéu nganh céng nghiép va dugc hoan thanh bdi chuwong trinh méy tinh.
Chi phi cua tung chi tiét bo phan duogc cong lai va gia ctuia san ph?lm s€ duoc xac dinh.

+ Lap ké hoach _qua trinh v6i sy trg giup cua may tinh: Cac trinh ty thyuce hién va cac
trung tm gia cong can thlet cho san xuat mot san pham dugc chuan bi bo1 may tinh. Cac
hé thong nay can cung cip cac ban 16 trinh, tim ra 16 trinh t6i vu va tién hanh mé phong
kiém nghiém ké hoach dua ra.

+ Céc hé thong dir liéu gia cong may tinh hoa: Cac chuong trinh may tinh can duoc
soan thao dé dua ra cac diéu kién cat toi wu cho cac loai nguyeén vat liéu khac nhau. Cac
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CHUONG 1: TONG QUAN VE CAD/CAM

tinh toan dya trén cac dir li€éu nhan dugc tr thuc nghi€ém hodc tinh toan ly thuyét vé tudi
tho ctia dao cit theo diéu kién cit.

+ Lép trinh vo1 sy trg giiip cua may tinh: Lap trinh cho may cong cu hoac lap trinh
CNC la cong viée kho khan cho nguoi van hanh va gay ra nhiéu 16i khi cac chi tiét trd nén
phuc tap. Cac bd hau xir Iy may tinh duogc st dung dé thay thé viéc 1ap trinh bang tay. D6i
v6i cac chi tiét co hinh dang hinh hoc phirc tap, hé théng CAM c6 thé dua ra chuong trinh
gia cong chi tiét nhd phuong phap tao ra tap 1énh diéu khién cho may cong cu hiéu qua
hon han 14p trinh bang tay.

+ Cén bang ddy chuyén lip rap v6i su tro giup bang may tinh: Viéc dinh vi cac phan
tir trong cac tram 1én ddy chuyén lap rap 14 vin dé 16n va kho khan. Cac chuwong trinh méy
tinh nhu COMSOAL va CALB duoc phét trién dé tro gitp can bang tdi wu cho cac day
chuyén lap rap.

+ Xay dung cac dinh muc lao dong: Mot bd phan chuyén trach sé co trach nhiém xac
1ap chuén thoi gian cho cac cong viée lao dong truc tiép tai nha may. Viéc tinh toan nay
kha cong phu va phuc tap. Hién da c6 mot s6 chuong trinh phan mém dugc phat trién cho
cong viée ny. Cac chuong trinh may tinh sir dung dir liéu vé thoi gian chuan cho cac phan
tir co ban, sau d6 cong tong thoi gian thuc hién cta cac phan tir don d6 va chuong trinh s&
dua ra thoi gian chuan cho cong viéc hoan chinh.

+ Lap ké hoach san xuat va quan 1y ton kho: May tinh duoc st dung trong hai chirc
nang 1ap ké hoach san xuét va luu trit. Hai chtrc ning nay bao gdm ghi nhé cac ban ghi ton
Kho, dat hang tu dong cac mat hang khi kho r5ng, diéu d0 san xuit chu, duy tri cac ddc tinh
hién tai cho cac don dat hang san xuét khac nhau, lap ké hoach nhu cau nguyén vat liéu va
lap ké hoach nang luc.

- Piéu khién san xuat

Piéu khién san xuat lién quan t6i viéc quan 1y va diéu khién cac hoat dong san xuét
trong nha may. Diéu khién qua trinh, diéu khién chat luong, diéu khién san xuét phan
Xuong va giam sat qua trinh déu nam trong viing chtrc nang ciia diéu khién san xuat. O day
mAy tinh tham gia truc tiép (on-line) vao cac hoat dong san xuat trong nha may. Cac tmg
dung cua diéu khién qua trinh sir dung may tinh la kha phd bién trong cac hé thong san
Xudt tir dong hién nay. Chung bao gom cac day chuyén van chuyen cac h¢ thong lap rap,
diéu khién so, ky thuat robdt, van chuyen nguyén vat liéu va hé théng san xuét linh hoat.

Diéu khién hoat dong san xuat phan xudng lién quan toi viée thu nhap dit liu do dé
trg gitip diéu khién san xuét va luu trir trong nha may. Cac cong nghé thu nhéap dir liéu may
tinh hda va giam sat qua trinh bang may tinh dang 1a phuong tién dugc danh gia cao trong
hoat dong san xudt phan xudng hién tai.

1.1.2.3. H¢ thong CAD/CAM

Khai niém CAD/CAM du da c6 tir rat lau nhung van dang tiép tuc duogc phét trién va
mo rong. Ban dau CAD va CAM duoc st dung doc lap dé mo ta viée lap trinh by phan vai
su trg gitip ciia may tinh va cac ban v&, d6 hoa. Trong nhitng nim gan day, hai khai niém
nay dugc ndi két véi nhau dé tao ra khai niém thong nhat CAD/CAM, biéu dién mot
phuong phap tich hop may tinh trong toan bé qua trinh san Xuat bao trim ca hai khau thiét
ké va san xut. Cy thé trong pha thiét ké bao gom toan bo cac hoat dong lién quan dén cac
dr li€u k¥ thuat nhu ban v€, cdc md hinh hoc, phan tich cac phan t hitu han, ban ghi cac
chi tiét va ké hoach, thong tin chuong trinh NC. Trong khau san xuat, cac ing dung cia
may tinh bao trum trong lap ké hoach qua trinh, diéu d6 san xuit, NC, CNC, quan ly chét
lwong va lap rap.

Muc dich cta tich hgp CAD/CAM la hé théng hoa dong thong tin tir khi bat dau thiét
ké san pham téi khi hoan thanh qua trinh san xuat. Chudi cac budc duoc tién hanh véi viee
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CHUONG 1: TONG QUAN VE CAD/CAM

tao dir li€u hinh hoc, tiép tuc voi viée luu trir va xa ly bd sung, va két thuc voi viée chuyén
cac dit liéu nay thanh thong tin diéu khién cho qua trinh gia cong, di chuyén nguyén vt
liéu va kiém tra tu dong duoc got 1a k¥ thuét trg giup béi may tinh CAE (Computer —
Aided Engineering) va dugc coi nhu két qua ciia viéc két ndi CAD va CAM.

Muc dich cta cong nghé CAE khong chi thay thé con ngudi bang cac thiét bi may
tinh h6a ma con nang cao ning luc cta con ngudi dé phat minh cac ¥ tudng va nhitng san
pham méi

1.1.3. Vai trd ciia CAD/CAM trong chu ky san xuat

Khai 111?}11 }"hlet L;;e \ ¢ )
SP mai san pham chi tiét
Nhu cau Nhu ol & hoach hod
thi trwong I cau ¢ hoac 17 104
TTB moi QTSX
K}em tra | 5311 xuat . Lap -
chat luvgng san pham bigu do SX

f

Hinh 1.1 So do chu ky san xuét

- Nang cao nang suat k¥ thuat

- Giam thoi gian chi dan

- Giam s6 luong nhan vién ky thuat

- D& cai tién cho phu hop voi khach hang

- Phan trng nhanh véi nhu cau thi truong

- Tranh phai ky cac hop dong con dé kip tién 4o

- Han ché 15i sao chep dén murc tdi thiéu

- Po chinh x4c thiét ké cao

- Khi phan tich dé nhan ra nhiing tuong tac gitra cac phan tir cau thanh

- Phan tich chirc ning van hanh tot hon nén giam khau thir nghiém trén mau

- Thuan loi cho viéc 1ap hd so, tu lidu

- Ban thiét ké c6 tinh tiéu chuén cao

- Nang cao nang suit thiét ké dung cu cit

- D@ tién liéu vé chi phi, gia thanh

- Giam thoi gian dao tao hdi hoa vién va 1ap trinh vién cho may NC

- It sai sot trong 1ap trinh cho may NC

- Gitp ting cuong st dung cac chi tiét may va dung cu cit c6 san

- Thiét ké d& phu hop voi cac k¥ thuat ché tac hién co.

- Tiét kiém vat lidu va thoi gian may nhd cac thuat toan tbi uu.

- Nang cao hiéu qua quan 1y trong thiét ké.

- D& kiém tra chat lugng san pham phirc tap.

- Nang cao hiéu qua giao dién thong tin va dé hiéu nhau hon giita cac nhém k¥ su,
thiét ké vién, hoi hoa vién, quan ly va cac nhom khac
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CHUONG 1: TONG QUAN VE CAD/CAM

TPH Vé bing
thiet ké MTBT
¥ ¥ hd
| Khai niém | Thiétké | V& chi tiét
SP mdn SP
Y L J
Nhu cau Nhucin | KHH |, TPH KHH
thi treomg TIBmé1 | QTSX | OTSX
L 4 Y
Klém tra San xuat P Lap biéu d6
chat luong san pham SX
F Y Fy Fy
L
TPH ’ TB PK bing | Vé B, lip nhu cau
KTCL B MTPT | NVL KT

Hinh 1.2 So d6 chu ky san xuat khi duing CAD/CAM

1.1.4. Chirc nang cia CAD/CAM

Khac voi quy trinh thiét ké truyén thong, CAD quan 1y d6i tuong thiét ké duéi dang
md hinh hinh hoc s6 trong co so dit liéu trung tam, do vay CAD c6 chitc nang hd tro k¥
thuat ngay tir giai doan phat trién san pham cho dén giai doan cudi clia qua trinh san xuat

Nhitng b phan mém CAD/CAM chuyén nghiép phuc vu thiét ké va gia cong c6 kha
nang thuc hién cac churc nang co ban sau:

- Thiét ké va mé phong 3D nhitng hinh dang phirc tap

- Giao tiép véi cac thiét bi do, quét toa do 3D, thuc hién nhanh chong cac chlic ndng
mo phong hinh hoc tir dit liéu sd

- Phan tich va lién két dit liéu: tao mit phan khuon, tach khuén, quan 1y két cau lép
ghep

- Tao ban vé& va ghi kich thudc tu dong

- Lién két véi cac chuong trinh tinh toan thuc hién cac chirc nang phan tich k¥ thuat

- Noi suy hinh hoc, bién dich cac kiéu duong chay dao chinh x4c cho cong nghé gia
cong diéu khién sb

- Giao tiép dir liéu theo cac dinh dang dd hoa chuan

- Xuat dir liéu d6 hoa dudi dang tap tin STL dé giao tiép véi cac thiét bi tao mau
nhanh theo cong ngh¢ tao hinh lap thé

Céc phin mém CAD théng dung hién nay:

- AutoCad

- AutoDesk Inventor

- Unigraphics

- Solidworks

- DS Catia

- PTC ProEngineer
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CHUONG 1: TONG QUAN VE CAD/CAM

Cac phan mém CAM théng dung hién nay:
- DS Catia
- PTC ProEngineer
- MasterCAM
- SolidCAM
- Cimatron
1.2. Thiét ké va gia cong tao hinh
1.2.1. Thiét ké va gia cong tao hinh theo cong nghé truyén thong
Tao mau san phim
- Lap ban ve€ k¥ thuat
- Tao mau chép hinh
- Gia cong chép hinh
Han ché:
- Kho dat dugc su chinh xac gia cong
- Dé 1am sai
- Niang suat thap

Y TUGNG

Hiéu chinh

VE & THIET KE - _MAU
SAN PHAM

-

BAN VE KY THUAT

TAO MAU CHEP HINH

GIA CONG CHEP HINH

Hinh 1.3 Qui trinh thiét ké va gia cong tao hinh theo cong nghé truyén thong

1.2.2. Thiét ké va gia cong tao hinh theo cong ngh¢ CAD/CAM

- Ban vé k¥ thuét dugc tao tir hé théng vé& va tao ban v& véi sy tro giup ctia may vi
tinh.

- Tao mau thi cong duoc thay thé bang mo hinh hoa hinh hoc truc tiép tir gid tri ldy
mau 3D.

- MAu chép hinh duoc thay thé bang mé hinh toan hoc - mé hinh hinh hoc luu trit
trong bo nhd may vi tinh va anh xa trén man hinh dudi dang moé hinh khung luéi.

- Gia cong chép hinh duoc thay thé bang gia cong diéu khién s6 (CAM).

Uu diém:

- Bé mat gia cong chinh xac va tinh xao hon

- Kha nang nham 1an do chil quan dugc han ché

- Ning suét cao
Khoa Cong nghé Co Khi Trang 11
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Y TUGNG
Hiéu clhinh
VE & ];.1—_:[]})?;13 VE —— " lL—iL__
(CADD) S— SAN PHAM

. . ) Lav mau, s6 hod
BAN VE KY THUAT ’

»| MO HINH HOA HINH HOC ————

GIA CONG PIEU KHIEN SO
(CAM)

Hinh 1.4 Qui trinh thiét ké va gia cong tao hinh theo cong nghé¢ CAD/CAD
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CHUONG 2: THIET KE, VE, GIA CONG TIEN VOI SU HO TRQ CUA PHAN

2.1. Thiét ké, vé chi tiét cin gia

MEM MASTERCAM
cong

2.1.1. Giao dién phin mém MasterCam

AutoCursor ~ General

Title bar Menu bar ribbon bar

ribbon bar

Fle Edt Yew Anayze
\7)H4<_7J J
[\ -G~

N Mastercan: Mill T:\5-ads training CD\training part\CURVE § AXIS DEMO FILE_WT.MCX

Selection Function
ribbon bar

Interactive
prompt

Graphics window Tpolbar

—

;;‘
B | gl 51 Sl@lolw 2 “\M,‘, . s
=| Sl=lE] vlalSle % : )
L2 = &g Maching Group 1 : | ';
g =y :Co:a{i!dm‘:sms TSBLE -H o R o ok YJ S ! &n*m: Tor tonl acis control froa poind
B Szo‘:{ksew ‘E
E =88 700::";5:“:”‘ T el fo e ire tool iz condrol Plae ;

= [ 1 - Suface Firish Constant Scalk: iy
=. Q :r::;t;b ENOMILL2 SPF 'E.l'_i
é t« W Geometry - 5
== 22 Toalpath - 597K - MACHINE
I =B 2 - Curve Séue - fw/CS: TOP| -1 Cortor ord Hines foo 2 ®
5 ) Parameter tool iz cmtrol TinesF @
= @ 415 0.5000 ENDMILL2 5P+ 2
& Geomely- Ecl for- ool acia control goi 8
B 0 JCT:::W:I;;\CSM ‘;‘E‘;']NT‘ Coatur far Tonl eis aorifrel PlaveAcolpati 3
- B e &
+ - Curve 5axs - [WCS. ]- )
-1'3 &l E] & - Curve 5 Axiz - [WCS: TOP] - |1 / - _&_4_
2
z \1’?0|m
| X
K — 3| vawlSO WCS:TOP T/Cplane:TOP ! Inch | o
Jm.wmnﬂt [ [Grew [Phnes—[_ v]l s v Level:[s | trbes [ Tl
Prompt area  Toolpath Manager / Solids Manager Status bar Vertically docked tool bar and most
Hinh 2.1 Giao dién phan mém MasterCam
- Graphic Window Cura s6 do hoa
- Status Bar Thanh trang thai
- Toolpath & Solid Management Tab Thé quan Iy duong chay dao & vat thé 3D
- Toolbar Thanh cong cu
- Tool Tips Goiy
- Dialog Boxes Hop thoai
- Ribbon Bar Thanh Ribbon
- Learning Mode Ch¢ d6 hoc
- Sketcher Thanh cong cu vé& phac
File Edit View Analyze Create Solids Xform Machine Type Toolpaths Screen Settings Help
Ving Menu bar
1PW SR RBDR A RYY QeGR VHHAZE- B
HE0HD- 890804 [N 0 B0V 0-0 07
Ak JBEAY WYLBoN | Ao o0 V0o 9
Vung thanh cong cu (toolbar)
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CHUONG 2: THIET KE, VE, GIA CONG TIEN VOI SU HO TRO CUA PHAN MEM MASTERCAM
2.1.2. Cac Iénh vé (Sketcher)

e =, . .
SR SR SN S U
| | | | | | |

Hinh 2.2 Thanh Toolbar vé Sketch
2.1.2.1. V& diém (Points)

+ I'-r_f & o —
\"*+"-UJ"'E|"I' v~ .'

Co cac phuong phép tao point:

- Origin Chon goc toa do

- Arc Center Chon tam cua cung tron, dudng tron

- Endpoint Chon diém cudi ciia d6i twong

- Intersection Chon giao diém giira 2 ddi tuong

- Midpoint Chon diém gitta ctia 2 ddi tugng

- Point Chon diém d4 ton tai

- Quadrant Chon diém tai gbc phan tu ctia dudng tron

- Nearest Chon diém nam trén ddi tuong dugc chon

- Relative Chon diém c6 vi tri twong dbi so v6i diém khac

2.1.2.2. V& dwong thing (Line)

[:?v+\+v|:zjv .ri_ivi'.-v‘—Jv1v

Céc phuong phap tao dudng thang:

- Value Tao ra duong thang bang cach nhap toa do
- Multi Line Tao ra cac duong thang lién tuc

- Length Tao ra duong thang c6 do dai cho trudc

- Angle Tao ra dudng thang co goc cho trude

- Vertical Tao ra duong thang thang dimg

- Horizontal Tao ra duong thang nam ngang

- Tangent Tao ra dudng tiép tuyén
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| = / -
— # -
rd -
-~ -
Honzoltal Yertcal - ,“,’
- (."‘J
PEI'_DEDdC]I PE[J.E[HB].
I”
\,,- . -
by "T
A ~
I \ -
| | "'-\
3\ 1
5 .
Endpoints \ Blsect
Perpendcl ;
I
Muldi ‘ /
LY e~ &
Chidu dai : P N
i
._—‘—_.______________-_-_J-\_-D-H [} \\
- , # -
J’ \\r -
R Closest
________________ Tangent
Folar

Hinh 2.3 Céc kiéu quan hé khi vé& doan thang
2.1.2.3. Vé duong tron (Circle), cung tron (Arc)

eNc@ R T2

Cac phuong phap tao duong tron va cung tron:

- Circle Center point Tao duong tron khi biét tam hodc ban kinh

- Circle Edge point Tao duong tron di qua ba diém

- Arc Polar Tao cung tron khi biét tim va d6 mé cua cung tron

- Arc Endpoint Tao cung tron khi biét hai diém va ban kinh

- Arc 3 Point Tao cung tron di qua ba diém

- Arc Polar Endpoint Tao cung tron khi biét hai diém dau, ban kinh va goc
chan cung

- Arc Tangent Tao cung tron tiép xtic voi dudng thing hoic cung tron

Hinh 2.5 Creat Arc Tangent
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2.1.2.4. Vé hinh chir nhat (Rectangle)

E$7+H+7Gjr‘mriﬂ-v'—lr1r

Cac phuong phap tao hinh chir nhat

- Width, Height Tao hinh chit nhat khi biét chiéu dai va chiéu rong

- Anchor to center Tao hinh chit nhat khi biét toa d6 tam, chiéu dai va
chiéu rong

2.1.2.5. Tao goc lwgn (Fillet)

@@'J'x'ﬁ‘l'rﬁ‘liﬂ_"r—"-l'

Céc tuy chon bo cung:

- Nomal Tao ra mot goc lugn nho hon 180

- Inverse Tao ra mot goc luon phia trong 16n hon 180
- Circle Tao ra mot goc lugn 1a duong tron

- Clearanc Tao ra m§t goc lugn phia ngoai l16n hon 180

Hinh 2.6 Cac kiéu vé Fillet Entities
2.1.2.6. Vat goc (Chamfer)

@T+‘-+TG—'}'TET'—JT1T

Cac tuy chon vat goc:

- 1 Distance St dung mot kich thudc dé tao goc vat

- 2 Distance St dung hai kich thudc dé tao goc vat

- Distance/Arc Str dung mot kich thude va mot goc dé tao goc vét
- Width Str dung kich thudc goc vat dé tao goc vat

+ +

Hinh 2.7 Céc kiéu vé Chamfer Entities
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2.1.3. Cac Iénh hi¢u chinh (Modify — Xfom)
2.1.3.1. Trim/Break/Extend
Cit xén nhiéu ddi tuong hodc kéo dai cac dbi twong tai diém giao nhau ciia ching
E] View Analyze Create
Undo Ctrl+U

Red " )
\Edo L+ Y

%< Cut Ctrl+X
Y Copy Ctrl+C

Paste Ctrl+V

Delete L4
Trg  Select All Ctrl+A
| Trim / Break ¥5 Trim / Break / Extend
A Join entities ¥ii Trim Many
w* Modify Spline ®  Break Two Pieces
231 Convert NURBS & Break at Intersection
P Simplify... # Break Many Pieces

%¥ Break Drafting into Lines
@ Break Circles
(_} Closearc

i B B & 20 ([

Hinh 2.8 Cach goi -1énh Trim / Break

[ SetNormal..
E] Change Normal...

Céc tuy chon:

- Trim 1 entity Cit 1 dbi tuong
- Trim 2 entities Cat 2 dbi tuong
- Trim 3 entities Cit 3 d6i tuong
- Divide/delete Xoa dbi tuong

- Extension length  Kéo dai d6i tuong dén d6i twong khac
2.1.3.4. Xform Translate
Di chuyén hodc copy nhiing doi tuong hinh hoc dugc chon té1 vi tri mai
I:lg l&?ﬂrm Translate, ..
?}l #farm Translate 30,
L"E wFarm Mirror..,
A% wform Rotate. .
ﬁl] #farm Scale, ..
|#] sForm OFfset,..
"_uj “farm Offset Contour. .
"I ®Form Project,.,
EE ®Form Rectangular Array...

ol wFarm Roll, ..

@ #farm Drag...

s wForm STL...

®fForm Geometry Mesting. ..

Hinh 2.9 Thé Menu Xform
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Move  Copy Join

. « . Move  Copy Join
[%BJ %' 5 5 e
{* Distar S

f Axis
~Delta
T * I 0 v I
AX |00 - — L
Y oo = C o l
AZ, [0.0 v]
: From/ To
+ 2|
Polar " p
X_ oo =
u?u 00 bt [T Miror note and label text
~ Preview-

[~ Fit

[~ Fit

~ Attributes -

[hEes: 7 Use New Attributes
[™ Use New Attributes ‘ il

v |IEE ? | v]O| 2|

\

Hinh 2.10 Hop thoai Xform Translate, Xform Mirror

- Delta di chuyén doi tuong theo cac toa do
- From/to di chuyén doi twong theo diém va khodng cach
- Polar di chuyén doi twong bang cach nhap chiéu dai va géc

2.1.3.5. Xform Mirror

Dung dé tao ra hinh anh déi xtng cta ddi tugng

- Move: Lay dbi tuong d6i xung ma khong can giir lai dbi twong

- Copy: Tao ra dbi tuong ddi xung va gitr lai d6i tuong ci.

- Join: L4y d6i twong ma tao ndi v6i nhau & diém cubi cua ching
2.1.3.6. Xform Rotate

Dung dé copy hoic quay ddi tugng quanh 1 goc hay diém cho phép
2.1.3.7. Xfrom Offset

Dung dé tao cac dbi tuong song song
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