
lJY BAN NHAN DAN QUJN 5 

TRUONG TRUNG CAP NGHE KY THUJT CONG NGH)t HUNG VUONG 

, ' 
GIAOTRINH 

CAD/CAM-CNC 
~ nang cao 

' , 
Nghe: Cat gqt kim lo~i 

TRINH DO TRUNG CAP 
e 

TPHCM-2019 

~lilBl:IJDl'm&"!. 





1 

LOI Glffi THJ¥U 

· Giao trinh CAD/CAM - CNC nang cao duqc bien so~ nhim cung c&p cho h9c. 

sinh h~ Trung c&p nghS c~t g9t kim lo~i nhiing kiSn thuc nhu sau: 

- D9c hiSu duqc ban ve chi tiSt (ban ve chS t~o) 

- L~p duqc quy trinh cong ngh~ gia cong theo ban ve chi tiSt cho may CNC 

. - Lva ch9n duqc cac thong s6 gia cong (chS d(l c~t) phu hqp dS gia cong tren may 

CNC 

- V?n d1,mg duqc cac ma l~nh G - code, M - code dS sira chuong trinh gia cong 

theo ban ve chi tiSt cho may CNC 

- V?n dl,lng duqc cac phuong phap xu&t va xir ly duqc chuong trinh NC cho may 

phay va ti~n CNC tu phfin mSm CAD/CAM 

- Trinh bay va V?n d\lllg duqc quy trinh V?n hanh, gia cong va bao tri may phay va 

ti~n CNC 

.., V?n dl,lng duqc cac l~nh trong phfin mSm ProEngineer dS thiSt kS chi tiSt va 

khuonm~u 

- Lva ch9n va V?n dl,lng duqc cac phuong phap l?P trinh CAM trong phfin mS~ 

ProEngineer, MasterCAM dS l?P trinh gia cong chi tiSt va khuon m~u. 

- ThiSt kS duqc chi tiSt va khuon mfiu v6i phfin mSm ProEngineer, MasterCAM 

- L?p trinh gia cong duqc chi tiSt va khuon mfiu v6i phfin mSm ProEngineer, 

MasterCAM 

- Xu&t va xir ly dung chuong trinh NC cho may CNC h~ Fanuc 

- V?n hanh, gia cong duqc tren may phay va ti~n CNC 

- Thvc hi~n duqc cong tac bao tri - bao duong ca ban cho may CNC 

Giao trinh g6m 30 bai cung c&p nhiing kiSn thuc vS ung dl,lng CAD/CAM - CNC 

trong linh V\IC c~t g9t kim lo~i 

Trong qua trinh bien so~n, tac gia xin chan thanh cam on quy Thfiy co da gop y 

nhi~t tinh dS giao trinh ngay cang hoan thi~n hon nfra 

Qu~n 5, ngay thang nam20 ... 

Tham gia bien SO(!,n 
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BAI 1: UNG DUNG PHAN MEM PROENGINEER TRONG KY THUAT . . 
CAD/CAM - CNC 

Gi6i thi~u: 

Bai h9c nay nh~m cung cdp cho h9c sinh nhung ki€n thuc ung d1.,mg phlin m€m 

ProEngineer trong ky thu~t CAD/CAM - CNC trong ngh€ cit g9t kim lo?i 

M\lc tieu: 

+ Trinh bay duqc kha nang ung d1,1ng phlin m€m ProEngineer trong linh vi;rc 

CAD/CAM - CNC. 

+ Giai thich duqc y nghia cac thu~t ngfr v€ CAD/CAM - CNC. 

+ Cai d~t duqc phlin m€m ProEngineer va thi€t l~p duqc moi truong lam vi~c cho 

phlinm€m 

+ tr ng d1,1ng duqc cac l~nh cua ProEngineer d€ thi€t k€ san phAm ca khi theo ban ve -

v~t mfiu. 

N(H dung chinh: 

I. T6ng quan vi phin m~m ProEngineer 

1. Kha nang cong ngh~ cua phin mim ProEngineer 

Pro Engineer bao gbm kha nang Thi€t k€ va Phan tich san phAm, Thi€t k€ khuon mfiu, 

T?o chuang trinh gia cong 

1.1 Thi€t k€ san phAm 

Thi€t k€ theo tham s6: Pro Engineer la phlin m€m CAD dliu tien tren th€ gi&i ap d1,1ng 

nguyen Ii tham s6 (parameter) trong thi€t k€. Theo d6 tdt ca nhung phlin tir thi€t k€ ra d€u & 

d?ng tham s6. Bi€u nay giup giup nang cao hi~u sudt thi€t k€ len rdt nhi€u vi khi clin nha 

thi€t k€ c6 th€ hi~u chinh d€ dang nhung phlin tir nay ma khong phai thi€t k€ l?i tu dtiu. 

Thi€t k€ solid va surface: Pro Engineer thi€t k€ t6t & ca 2 d?ng solid va surface. Cong 
} 

c1,1 phong phu va m?nh me d)ng v&i vi~c chuy€n d6i d€ dang gifra 2 dinh d?ng nay t?o cho 

Pro Engineer m◊t uu th€ Ian tren thi truong cac phfrn m€m CAD th€ gi&i va cho phep nha 

thi€t k€ th€ hi~n y tu&ng cua minh len san phAm m◊t each trung thgc nhdt. 

Lam vi~c v&i phlin m€m CAD khac: Pro Engineer cho phep nh~p nhung thi€t k€ tu cac 

phlin m€m khac vao d€ ti€p tl,lc thi€t k€. Trong truong hqp mfiu dua vao bi 16i, Pro Engineer 

cung cdp cong c1,1 Import DataDoctor d€ chinh sira. Cu6i cung, khi san phAm hoan chinh, n6 

c6 th€ duqc xudt qua AutoCAD hay m◊t phlin m€m nao khac d€ ti~n l()'i han cho vi~c in fin 

Thuong duqc bi€t d€n v&i ten gQi Style. Interactive surface design extension (ISDX) la 

modul chuyen dung d€ thi€t k€ b€ m~t tg do. Cong c1,1 tuy it va dan gian nhrmg kha nang ung 
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dl)rig l~i r.it 16n, cho phep ngucri dung thi€t k€ duqc nhiing m~t cong phuc t~p nh.lt, theo c~ch 

tµ do nh.lt. N6 chinh la rm di€m cua Pro Engineer so v&i cac phfin m€m CAD khac. 

Nguyen tic thi€t k€ cua Style cfing di tu vi~c ve di€m, ducrng d€ tu d6 d1J11g nen cac b€ 

m~t. Nhung ducrng curve cua n6 c6 th€ duqc ve tren m~t phfulg, b€ m~t b.lt ki hay trong 

khong gian 3 chi€u m<)t each tµ do. Ben c~nh d6 Style con cung c.lp nhung cong C\l phan tich · 

d~c di€m hinh h9c nhu d<) cong, ban kinh, d<) d6c, d<) lien tl)c b€ m~t ... d€ ngucri thi€t k€ c6 

th€ sang t~o ra nhung san phfrm c6 hinh d~ng phuc t~p ma khong lo ng~i v€ v.in d€ gia cong 

ch€ t~o. 

M<)t d~c di€m cua Style nfra la cac m6i quan h? "cha - con" trong thi€t k€ khong cung 

nhic va Style khong quan tam nhi€u d€n kich thu&c trong khi thi€t k€ vi chuc nang chinh cua 

n6 la thi€t k€ ki€u dang. Khi cfin kich thu&c chinh xac, Style se duqc h6 trq b&i tinh nang 1 

BMX 

Behavioral Modeling Extension la m<)t tinh nang cao c.lp cua Pro Engineer: k€t hqp 

thi€t k€ v&i cac cong C\l tinh toan, phan tfch d€ t6i rm h6a san phfrm va dap ung d€n muc cao 

nhilt yeu cfiu cua ngucri thi€t k€. Lily vi d\l m<)t bai toan thucrng duqc d~t ra cho cac nha san 

xu.it nganh nhva la thi€t k€ m<)t san phfrm c6 th€ tich c6 dinh cho tru&c. N€u khong dung 

BMX, nha thi€t k€ phai thay d6i thu cong cac kich thu&c nhi€u lfin d€ d~t duqc th€ tich yeu 

cfiu. Vi?c lam nay vira m.it thcri gian vira khong chinh xac. V &i BMX, nha thi€t k€ chi vi?c 

ch9n m<)t (ho~c nhi€u) kich thu&c mu6n thay d6i, xac dµih ph~m vi thay d6i cua chung, Pro 

Engineer se tµ d<)ng di€u chinh kich thu&c dung v&i yeu cfiu. K€t hqp BMX v&i ISDX, 
? ? ' ' ""' ~ 

doanh nghi?p c6 the cho ra dcri nhung san pham thoa man nhung yeu cau ve ki thu~t Ian mi 

thu~t trong thcri gian nhanh nh.lt 

Pro Engineer c6 th€ thi€t k€ san phfrm theo 2 nguyen tic Buttom - Up va Top - Down 

Nguyen tile Buttom - Up t~o ra cac san phfim rieng bi?t sau d6 lip ghep chung l~i v&i 

nhau. u u di€m cua nguyen tic nay la khong phai m.it thcri gian xay d1J11g CCY SO' du li?u trung 

tam 

Tuy nhien n6 c6 nhuqc di€m la cac kich thu&c cua san phfim khong duqc quan H th6ng 

nh.lt. N€u c6 sv thay d6i kich thu&c 6' m<)t san phfim nao d6, m6i quan h? lip ghep se bi pha 

v5' va nha thi€t k€ se phai hi?u chinh cac kich thu&c con l~i cho phu hqp. Chinh vi v~y, 

nguyen tic nay thucrng chi dung khi thi€t k€ nhung san phfim dan le 

Khong nhu nguyen tic Buttom- Up, nguyen tic Top - Down se t~o ca so dfr li?u trung 

tam la nhung "khung sucrn" tru&c, sau d6 dung n6 d€ phat tri€n san phfim. Do dung chung 

nhung thong s6 hinh h9c va kich thu&c cua "khung sucrn", nhung san phfim duqc thi€t k€ ra 
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se dam bao duqc sv tm.mg d6ng kich th1 6'c khi lip gh6p, trong truong hQ'P cfui thay d6i kich 

thuac lip, nha thi€t k€ chi cdn thay dfii 'khung suon", cac san phftm se tv d9ng c~p nh~t theo 

Nhuqc di€m cua nguyen t~c nay .· l phai mdt thcri gian cho vi~c tinh toan va thi€t k€ 

nhfrng "khung suoo" truac. Tuy nhien vai nhung san phftm yeu cfiu lip ghep nhi€u chi ti€t 

vai nhau thi nguyen t~c Top ,. Down la sv Iva ch9n li tuong 

Modul Reverse Engineering Extension chuyen dung d€ "thi€t k€ nguqc", me la tai t?o 

l?i 1 chi ti€t tren Pro Engineer tu dfr li~u la nhfrng "dam may di€m" - point cloud. Nguyen 

tic cua no la tu nhfrng dam may di€m se dvng len nhfrng m~t facet, lo?i bo nhfrng di€m thua, 

phan tich d~c di€m hinh h9c cua chung d€ chinh sfra va t?o nen nhfrng b€ m~t hoan chinh 

hon. Su d1.mg thi€t bi do quet ba chi€u k€t hQ'P vai REX se giup doanh nghi~p ti€t ki~m dt 

nhi€u thoi gian va cong sue trong vi~c dua san phfim mai ra thi truoog 

1.2 Phan tich san phim 

ModelCheck: Trong qua trinh thi€t k€ doi khi phat sinh nhfrng 16i v€ hinh h9c 

(geometry) nhung nguoi thi€t k€ khong th€ phat hi~n duqc. M~c du nhfrng 16i nay c6 th€ 

khong anh huong d€n vi~c thi€t k€, nhung no se gay kh6 khan ho~c th~m chi khong th€ ti~n 

hanh duqc vi~c tach khuon va gia cong. Chinh vi v~y, Pro Engineer dua ra cong c11, 

Model CHECK giup nguoi thi€t k€ c6 th€ phat hi~n nhfrng 16i nay d€ c6 bi~n phap xu li kip 

thoi, tranh d€ anh huong d€n nhfrng cong do?n thi€t k€ sau d6 

MoldelCHECK ch?Y trvc ti€p trong Pro Engineer , xuilt ra cac thong bao v€ tinh tr?Ug 

san phfim duai d?ng HTML df>ng thoi danh dilu 16i (n€u c6) ngay tren mo hinh dang thi€t k€. 

Nhfrng thong bao 16i nao kh6 hi€u se duqc Pro Engineer giai thich cv th€ trong mvc 

Mode/CHECK Teacher 

Pro/MECHANICA: Vai nhfrng san phfim lam vi~c trong di€u ki~n chiu ap Ive hay nhi~t 

d9 thi vi~c phan tich, dv doan sue b€n cua no la rilt cfin thi€t vi no ti€t ki~m duqc thoi giat?- va 

cong sue cho vi~c ch€ t?o mdu thfr nghi~m. Trong Pro Engineer, vi~c phan tich nay duqc 

thvc hi~n thong qua Pro/MECHANICA 

Pro/MECHANICA c6 th€ ch?y ngay trong Pro Engineer ho~c ch?Y d9c l~p. N€u ch?y 

tich hqp, tilt ca cac cong vi~c phan tich, tinh toan, t6i uu d€u duqc thvc hi~n ngay trong Pro 

Engineer, khong cfin qua buac chuy€n d6i dfr li~u. N€u ch?Y d9c l~p, d6i tuQ'Ilg phan tich c6 

th€ duqc xay dvng ngay trong Pro/MECHANICA ho~c import tu Pro Engineer hay m9t phfin 

m€m CAD bilt kl 

Pro/MECHANICA ca ban c6 hai modul : Structure va Thermal. Structure phan tich 

nhfrng y€u t6 lien quan d€n ung suilt, bi€n d?Ug nho cua san phfim trong khi Thermal phan 



tich nhfrng y€u tf> lien quan d€n S\f anh hmmg CUc nhi~t d9 d€n s~n phAm. Qua trinh phan tich 
--

bilt dfiu bfulg vi~c khai bao cac dit3u ki~n ban dfiu (lµc, nhi~t d(>, ap suit ... ), sau d6 

Pro/MF,CHANICA se ti6n hanh tinh toan, mo phong k€t qua va dua ra phuong an t6i uu 

nhfit cho thi€t k€ cua san phAm. Ngoai ra Pro/MF,CHANICA con c6 th~ mo hinh h6a cac df>i 

tuqng va chuy6n sang phan tich bing m(>t phfin mt3m khac nhu ANSYS, NASTRAN, ABAQUS 

Plastic Advaisor thµc chfit la phfin mt3m Part Advaisor cua hang Moldjlow dugc tich 

hgp vao trong Pro Engineer . Chuc nang chinh cua n6 la phan tich san phAm d~ tim ra cac 

thong s6 cong ngh~ thic hgp nhim tf>i uu h6a qua trinh ep phun tren may ep nhµa. Chuc nang 

chinh cua n6 bao g6m: 

- Tim vi tri mi~n phun (gate) thich hgp 

- Phan tich qua trinh dit3n dfiy 

- Phan tich cua sb cong ngh~ cua qua trinh ep phun 

- Phan tich lam ngu(>i va S\f co rut cua san phAm 

1.3 Thi€t k€ khuon 

Pro Engineer thi€t k€ khuon bilt dfiu tir vi~c phan tich m§.u ( chit3u day, g6c thoat 

khuon), tinh toan co rut, t~o phoi, xay dµng m~t phan khuon va hinh thanh cac tfim khuon 

hoan chinh. Tfit ca qua trinh nay lien h~ ch~t che v6'i san phAm da c6. Nhfrng thay d6i tir san 

phAm se dugc c~p nh~t tir d9ng sang mfiu trong moi truong thi€t k€ khuon 

Cong vi~c chu y€u cua thi€t k€ khuon trong Pro/MOLDESIGN la tim dugc m~t phan 
, ~ ?~ 

khuon hgp li dam bao vi~c tach khuon va gia cong cac tam khuon de dang. Tuy khong the 

lam thay con nguoi vt3 m~t cong ngh~, nhung nhfrng th€ m~ vt3 thi€t k6 surface duqc Pro 

Engineer tich hgp hoan toan vao Pro/MOLDESIGN se giup nha thi€t k€ th6 hi~n chinh xac y 

tuong vt3 m9t m~t phan khuon hoan hao. Bay cung la m9t trong nhfrng li do t~i sao Pro 

Engineer duqc dung hfiu h€t trong cac doanh nghi~p nganh nhµa t~i Vi~t Nam 

Sau khi da c6 cac tfim khuon tir Pro/MOLDESIGN, nha thi6t k€ c6 th6 hoan chinh b<) 

khuon cua minh bing cac cong C\l trong modul EMX. Bugc tich hgp hoan toan vao Pro 

Engineer, EMX se giup hoan thi~n m<)t b<) khuon trong thoi gian nhanh nhfit va chinh xac 

nhfit boi nhfrng tinh nang thong minh va hoan toan tµ d<)ng sau day 

- Thu vi~n chi ti€t m~u phong phu tir nhfrng nha san xuftt khuon m~u nbi ti€ng nhu 

RASCO, FUTABA, DME ... ; cho phep t~o them thu vi~n m&i 

- Lilp rap cac chi ti€t a cAp d◊ feature v&i dfiy du kich thu&c, nguoi dung c6 th6 thay dbi 

theo yeu cfiu va nhfrng thay d6i nay se duqc tµ d<)ng c~p nh~t d€n nhung chi ti€t lien quan 

- Tµ d<)ng thµc hi~n nhfrng thao tac nhu t~o 16 khi 15.p ghep, xen dfiu cac ch6t dAy 
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- Mo ph6ng qua trinh dong m& khuon va dfiy san phfim 

- Ti;io ban ve Hip va bang ke BOM (Bill of Material) tg d9ng 

2. Cong ngh~ CAD/CAM - CNC 

2.1 Vai tro cua cong ngh~ CAD/CAM- CNC trong n~n san xufit tien ti~n. 

- La vi~c ung dvng IT ( cong ngh~ thong tin) 6 muc d9 cao trong linh V\fC san xufit m9t 

each toan di~n tri~t d6, d6 mang li;ii lgi ich vugt tr9i so v&i h~ thbng san xufit thong thuong 

khong ung dvng IT. 

+ Giup tang nang sufit. 

+ Chfit lugng san phfim tang. 

+ Giam gia thanh san phfim. 

+ Bap ung nhanh, linh hoi;it nhu c!u thj truong. 

2.2 Khai quat v~ cac linh V\fC CAD/CAM - CNC 

a. CAD (Computer Aided - Design) 

- La khoa h9c nghien cuu ung dvng may tinh h6 trg trong thi€t k€ bao g6m: · 

. + Ca s& dfr li~u, thu~t toan 

+ Ca SO' toan h9c, phuang phap toan 

+ B6 h9a may tinh 

- Chuc nang: 

+ Ve, in fin (Drafting Design) 

+ Mo hinh h6a d6i tugng (Modelling Design) 

+ K€t xufit dfr li~u cho CAM, CAE. 

b. CAE (Coputer Aided - Engineering) 

- La tim giai ph~p ky thu~t, cong ngh~ trong thi€t k€ du&i sg h6 trg cua may tinh. 

-Chucnang: 

+ Phan tich tinh cong ngh~ trong thi€t k€ d~ tim ra thi€t k€ kha thi, tbi uu theo nhfrng 

rang bu9c v~t li~u, chi phi, k€t cfiu, nhan tric ... v.v.v ----> h6 trg cho CAD. 

+ N€u nhu CAD la ban thi€t k€ thu~, thi CAE la m9t mi;ich phan h6i, day chinh la 

phuang thuc hoi;it d9ng cua tinh nang nay. 

+ Tim ch€ d9 cong ngh~ d~ san xufit ra d6i tugng da thi€t k€. 

-Mohinh: 

+ BAu vao ---> mo hinh CAD + cac dfr li~u d~ mo ph6ng (khai bao djnh nghia tham s6, 

mo hinh, di~u ki~n bien, lgc, kh6i lugng, mom en ... ---> CAE phan tich mo phong qua cac 

hinh anh, bi€u d6, bang bi€u ... 
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c. CAM (Computer Aided - Manufacturing) 

- La t~o dfr li~u dfiu vao cho cac may di€u khiSn s6 ( chuong trinh gia cong cho may 

di€u khiSn s6). 

- Phuong thuc ho~t d<)ng: 

+ Khai bao mo hinh chi ti€t cfin gia cong ( dvng c1,1, phuong an, thong s6 t~o hinh ... ) 

+ Khai bao thong s6 cong ngh~. 

-Nhi~m V\l: 

+ Tinh duong ch~y dao 

+ Mo phong, kiSm tra. 

+ K€t xu§t chuong trinh NC v6i may di€u khiSn s6. 

d. CNC (Computer Numerical- Control) 

+ Bi€u khiSn s6 la di€u khiSn may m6c thi€t bi bing cac l~nh duqc ma h6a. Cac l~nh 

cua chuong trinh gia cong duqc nh~p, djch va thvc thi. 

+ Phan bi~t may NC & CNC: 

- NC: Chuong trinh khong luu trong be) nh6, ki€n true may chi cfin PLC, kh6 chinh sua 

va ch~y l~i chuong trinh. 

- CNC: Chuong trinh duqc nh~p qua giao ti€p v6i may tinh, duqc luu trfr trong be) nh6, 

ki€n true be) di€u khiSn b~t bu<)c phai c6 may tinh, d€ dang chinh sua, ch~y hang lo~t nhi€u 

chi ti€t. 

+ DNC (Direct- Numerical Control) m<)t vai truong hqp la chfr D - Distributed (Giai 

phap cong ngh~ trvc ti€p) 

- Buqc su dvng khi be) nh6 chuong trinh may nho hoi;ic khi gia cong v6i chuong trinh 

qua 16n ... thay vi chuong trinh gia cong duqc nh~n fu be) nh6 (6 cung, usb ... ) thi nguoi ta 

dung m<)t may tinh dS cAp l~nh ( d6 code) trvc ti€p cho be) di€u khiSn s6 cua may gia cong 

(CNC-NC). 

- Giai phap ki thu~t nay c6 th€ dung m<)t may tinh trung tam dS cAp l~nh cho nhi€u may 

di€u khiSn s6 m<)t hie ---> gia cong hang lo~t, rut ng~ thai gian. 

3. Cai dij.t ph§n m~m ProEngineer 

- C6 th€ tham khao each thuc cai d~t trong File cai d~t, hu6ng dfui tren cac trang Web 

- Trong giao trinh nay se hu6ng dfin cai di;it cho Pro Wildfire 5.0 va Creo Parametric 

2.0 

Bmrc 01: Kh&i d<)ng File Setup trong thu mvc ProES.0 ➔ XuAt hi~n h<)p tho~i: 
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➔ Ghi l;;ti s6 PTC HostID tren h9p tho;;ti ( Ghi chinh xac) ➔ Exit ➔ Yes. 

Bmrc 02: Vao thu fill_lC ProES.O ➔ Copy thu fill_lC Crack 

Vao My Computer ➔ Vao b C ➔ T;;to thu ml_lc (Folder) PTCS.O ➔ Dan (Paste) thu ml_lc 

Crack vao thu fill_lC nay 

Bmrc 03: M& file" ptc_licfile.dat" trong thu ml_lc Crack (t;;ti PTCS.O) b~ng Notepad ➔ Xu.it 

hi~n h9p tho;;ti 
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File Edit Format 1/iew Help 

~NCREMENT PROE_200 ptc_d 31.0 permanent uncounted\ 
EC7498757755369A3446 VENDOR_STRING="VSVER=2.0 \ 
L0=(0,3,6,7,9,10,14,16,17,19,21,22, \ 
23,24,25,26,29,30,31,32,34,35,36,37,40,41,45,47,48,51,52,53, \ 
54,55,56,57,59,60,61,62,63,65,66,67,69,71,72,73,74,77,91,92, \ 
93, 94, 97,100,104,106,108,115,116,117,118,119,120,121,122,123,125, \ 
126,127,128,131,133,134,135,137,139,140,141,148,155,156,157,158, \ 
159,160,161,163,164,167,168,187,188,189,190,191,192,193,194,195, \ 
196,197,198,199,200,201,202,203,204,205,206,207,208,209,210,213,214,21 
222,223,224,225,226,227,228,229,230,235,236,237,238,239,240,241,242,24 
248,249,250,251,253,254,255,256,257,259,260,261,262,263,264,265,266,26 
272,273,274,275,276,277,278)" \ 
HOSTID=PTC_HOSTID=00-00-00-00-00-00 SUPERSEDE\ 
vendor_info="VIVER=2.0 EXTERNAL_NAME=" ISSUER=Ghost/Z'wT \ 
ISSUED=30-JAN-2008 NOTICE=Z'wT SN=88888888 TS_OK SIGN2="0026 \ 
E605 D6D0 3F8D 2114 EE85 7A87 1D8E DDFO D3C7 4C49 D153 1E77 \ 
DF8C 61A1 091E 891F 662C 15EE E8AA 80F3 OA46 7A57 8345 88AD \ 
D2E8 554D 3A4F C587 7F38" 

INCREMENT 2DGS-OA....200 P,tC_d 31.0 permanent uncounted 875DED981C14 \ 
. VENDOR_STRING='VSVER=2.0 L0=(19,169,170,171, \ 

172,173,174,175,176,177,178,179,180,181,182,183,184,185,186)" \ 
HOSTID=PTC_HOSTID=00-00-00-00-00-00 SUPERSEDE\ 
vendor_info="VIVER=2.0 EXTERNAL_NAME=" ISSUER=Ghost/Z'wT \ 
ISSUED=30-JAN-2008 NOTICE=Z'wT SN=88888888 TS_OK SIGN2="108D \ 
D960 7F82 0F88 E475 E2C9 E88A A577 3888 4E64 1F38 8698 804E \ 
E2D8 DC57 10F5 40D8 DC80 9A8C DF60 20DD 37CA 8F30 COA5 78DC \ 
4501 4162 5046 39AC DDC8" 

INCREMENT ANIMATOR_200 ptc_d 31.0 permanent uncounted ACF80E5792EC \ 
VENDOR_STRING="VSVER=2.0 L0=(19,73,148,160)" \ 
HOSTID=PTC_HOSTID=00-00-00-00-00-00 SUPERSEDE\ 
vendor_info="VIVER=2.0 EXTERNAL_NAME=" ISSUER=Ghost/Z'wT \ 
ISSUED=30-JAN-2008 NOTICE=Z'wT SN=88888888 TS_OK SIGN2="15A4 \ 
ElAA E95D 50FF 702C 153E 1C64 3590 AE08 EF87 3E18 5942 D428 \ 
8E12 CACD 0FC8 9A84 5FE2 038D 782F AEAF 2F4A 5454 21C2 ED67 \ 

Vao Edit ➔ Replace ➔ Xufit hi?n ht)p thoi;ti ➔ nh~p nhu sau: 

Find what: 

Replacewith: l □0-1F-D0-91-AE-72 

0Matchcase 

Find Next 

... Aeplace 

\ .Replace All J 
L .. Cancel ] 

Va bfim Replace All ➔ Xong, dong ht)p tho~i Replace All ➔ Vao File, ch9n Save va thoat 

ht)p tho~i Notepad. 

Bmrc 04: Kh&i dt)ng li;ti File Setup trong thu m1_1c ProES .0 ➔ Xufit hi?n ht)p thoi;ti: 
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Ch9n Next ➔ XuAt hi~n h()p tho~i ➔ I accept 

THIS LICENSE AGREEMENT IS A LEGALAGREEMENlBET\.\IEEN Yoi EITHER 
FOR YOURSELF INDJVIDUALLY OR ON BEHALF OF THE ENTITY THAT 
PURCHASED THIS:SOFTWARE·{AS APPLICABLE~ THE ~CUST.OMER''J, AND 
PARAMETRIC TECHNOLOGY CORPGRATION OR, IF THE PURCHASE WAS .... 
MADE IN A. COUNTRY SPECIFIED ON SCHEDULE ATO THIS AGREEMENT, THE 
PTC AFFILIATE S.PEOFIED ON SCHEDULE A (AS APPLICABLE, '!PT C"). 

. . 

PLEASE READ THE TERMS AND CONDITIONS OF THIS.AGREEMENT 
O\REFULLY BEFORE ACCEPTINGJHIS.AGREEMENT; BYCLICKING ON THE "I 

CCEPT'~ BUTTON BELOW;YOUARE AGREEING ON BEHALF OFTHE 
\i\,i! CUSTOMER TO BE BOUND BY THIS AGREEMENT.AND REPRESENTING THAT 
<•J,,,;yoUAREAUTHORlZEDTO DO SO. . . 

:1i:w ,i::vou oo NOT AGREE. To ALL oF THE rERMsoF THIS AGREEMENLtLlcK · · 
\[';;'! THE "I DE.CLINE" BUTTON AND PROMPTLY RETURN TO PTC THE LICENSED 
!ii}\ PRODUCTS. THE ORDER FOR LICENSED PRODUCTS MAY NOT BE . 

CANCELLED ONCE YOU HAVE CLICKED THE ACCEPT BUTTON. 

Ch9n Next ➔ xuAt hi~n h◊p tho~i ➔ Ch9n mvc Pro/ENGINEER 
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Bo ch9n m1,1c Pro/ENGINEER Help File bfulg each ch9n vao Do not install this feature 

instaUation of Wildfire 5.0 FOOD 

Features to Install 
8··[ S v ] Product Features 

: [ S " ] Pro/ENGINEER 

$-C~ Pro/ENGINEER Mechanica 

: ..... µill IBl®IH#la#ffllilll 
'. -- J S Install this feature 

el :.. i X Do not install this feature lt}-~----""----.rt• 
rB· ex:::::J Interfaces 

!±·[a~ " I Platforms 

i±t·--[ . a. V j Languages 

Help"' 

Ch9n tfit ca cac m1,1c trong Options: 

Required on C: 2.4 GB 

Online help for Pro/ENGINEER 

Pro/ENGINEER Help Files will 
not be installed as part of.the 
Pro/ENGINEER installation 

I < BackJ I .Nex_t > ] I Exit] 
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,· DestinationFolder 

j j C:\Program Files\proeWildfire 5.0 

\ Newi.nstallafion of Wildfire 5.0 FOOQ 

Featureslolnstal,_1 ~----'--------------,,F-',-'--'-,-,.~--,---, 
La 1 e T l Product Features Various optional packages fur 

r·· , . ·='· V I Pro/ENGINEER Pro/ENGINEER 

!.fl·~ Pro/ENGINEER Mechanica OplionsW1llbeinslalledasparl . 
. ,· r-.:;-::,X v Pro/ENGINEER Help Files ofthe.Pro/ENGlNEER . 
~ instaffation. 

' -I e v] PTC.Setup OptionswilfuseBBMB of 

[:::S::::.ii']~ space. 

B Install this feature 

X Do not install this feature 
00 

Help,. 

Bo ch9n ID\lC Pro/Web.link va ch9n tfit ca cac ID\lC con l~i trong API Toolkits 

; l C:\Program Files\proeWildfire 5.0 

I Newin~allation of Wildfire 5.0 F000 

Featuies to Install . 
········-····1:;arr:e1nr:~Tcrpt10r 

. f·I e y] ModelCHECK 

f··-19 v)JRE 

{ e .. ":.) Mold Component Catalog 

{. B ;, J Pro/Plastic Advisor 

·I e v] Pro/NC-GPOST 

{ B .v J VERICUT (R) for Pro/ENGINEER 

! L..[ e y l Distributed Pro/BATCH 

$--J . J3 v ] API Toolkits 

' --[ e y ) J-Link 

··[. X .v I Pro/Web.Link 

[ e " .) Visual Basic API 

1 e -" ) dlHBSH 
$ ·l . X ;, ) Interfaces 

~ { e: ~ l Platforms 

Help"' 

Required on C: 3.9 GB 

lj:iJ' C programming mterface for 
i < F'rot'l:NGl~EER . 

• •· . Pro/TOOLKIT will be fnstatled 
• . . as part of the Pro/ENGINEER 

i •:•:, t!ii:()LK;T will use 826 MB Jif~ of space, · · 

, .... I ·~ 
Thi~t l~p xong ➔ ch9n Next ➔ xufit hi~n h9p tho~i ➔ ch9n Metric 



Help• 

14 

Instructions .............. ____________ ...... .. 

lnstaDation should be configured to follow the English or 
Metric standards. 

Standards .................................................................................................... ___ _ 

0 English 
@!Metricl 

Ch9n Next ➔ xuit hi~n h9p tho~i ch9n Add 

Instructions-------
. Please indicate all license serve!$ that you wish to use w~h this installatipn of 
Pro/ENGINEER 

FLEXnet License Servers 
No FLEXnet .. i.i~ce-n-se-s-er-ve-rs_o_r li-ce-n-se-fil-es-to-1-ist-. --------

Legend:~ License to Run; 0:> Startup Ettensions; €"ii' Floating options 

Ch9n duong dful vao File" ptc_licfile.dat" nhu sau: ch9n Lock license ... , sau d6 ch9n vao 

bi€u tuQ'Ilg Open f ~. ; va ch9n duong d~n nhu sau. 



0 · Single ficense server 
0 Triad license server (fault tolerant) 
® Locked ficensefile {rio server running)..·. 

legend:~ license to Run; ··,;;;,;,. Startup El!lensions; • ®=it Floating options 

Ch9n OK ➔ Next ➔ xuAt hi~n hc)p tho'!i ➔ Next 

Help"'. 

Xudt hi~n hc)p tho'!i ➔ Next 

□Desktop 
0Startmenu 
0 ProgramJolder 

· Programfolder l PTC\Pro ENGINEER 



16 

,.. ............................................... --~---.. Install Optional Utilities 

@ Install \![IJ'ldchiD ProductPoint Components 
@ Install Thumbnail viewer 
@ Install ProductView Express 

elect the optional configuration steps l)ou wish to perform 

D Additional ficense configur aliens 
D OLE settings 
D Pro/ENGINEER distributed services configuration 
D Remote batch settings 

Help,.. 

❖ 

Ch9n Next ➔ xu§.t hi~n h<)p thot;ti ➔ ch9n Install va b~t d!u cai d~t 

(Trong qua trinh cai d~t n~u ph~n m~m Java yeu c!u cai d~t thi nen tilt b6, con cac chuc nang 

ph\l trq khac thi nen cai d~t) 

Xudt hi~n h<)p thot;ti sau cimg 
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Cn9n Next ➔ ihaf 4 ½es. a 

Vao thu ffi\lC Crack trong PTC5.0 & 6 C ➔ ch~y file "ptc.pro engineer.wildfire.4.0.win32-

patch.exe" paste vao C:\Program Files\proeWildfire 5.0\i486_nt\obj 

➔ R6i ch~y File nay d€ Patch b~ng each: bdm doi chu◊t trai vao file nay ➔ xudt hi~n h<)p 

tho~i 

I 
· [Filename] 

•· [URL] 

I. 

., . 
i.,,:,c,:C:'::··:., .• , 

1 i¥11?11 ;, \wwn l?m\md · ·· 
! . [Release.Date] -µa-.n.-ua..,...ry-... 9--1,-J.-~7-0-• .. --,.----.... -... -..... -.... -.

0 
......... --~ 

t"' Release lnfo7·~•------,----'-:::~--·- · · · ·· ·. · · ··~ •• ,,_-. 
J'gotbrain? 

L.··•·.··.····•·······.:~··· ·--:· ---"F~~·;;;;·····;;;;;;···· ... ~::;i .:.:.k . ~. ·---=··•=====:;;; 

Ea Make Backup ,------,----•• ~ •.. ·· About . JJI · E:-:it 

Ch9n Patch va tra lai No cho d6n khi xuAt hi~n h9p tho~i sau 

-
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PT C Pro/Engineer Widlfire 4. 0 
· .. ,',' ,'.. ·,~~"· ..; ,v. ,~""'" .. , .w.,,,,,,.,,,,,,,,,,~,,m•. '""'''' ,. • ,.,,_ ;s '''•"··,~,~,-,w,•~•~........,,.,. , 

i [Filename} 

i [URL] 

/ [Author] 

: [Release Date] µanyar.v 01, 197.0. 

~ Make Backup 

Ch9n Exit de k€t thuc 

* Thi~t l~p moi tnrong lam vi~c (Khi kh&i d9ng phful m~m, ch9n Keep blocking n~u 

xuAthi~n). 

4. Thi~t ljp moi tnrirng lam vi~c cho phin m~m ProEngineer 

4.1 Pro WildFire 5.0 

a. Thi~t ljp moi trrrirng lam vi~c: 

+ T~o thu m1,1c (Folder), vi d1,1: E:\Hocpro -Hungvy\ thiet ke, lap rap, khuon mau, gia cong. 
' l + T~o bieu tuqng ProE tren man hinh: Vao Start ➔ Programs ➔ PTC ➔ Pro ENGINEER ➔ 

bAm phai chu(>t tren bieu tuqng Pro ENGINEER ➔ Send to ➔ Desktop. 

+ Sira duong d~n: b§.m phai chu9t vao bi8u tuqng Pro ENGINEER tren man hinh ➔ 

Properties ➔ T~i Start in: go E:\ ➔ tim va ch9n Hocpro - Hungvy ➔ Apply ➔ OK. 

+ Kh&i d9ng ph!n m~m ➔ Giao di~n sau khi kh&i d9ng . 

. i 



~My Documents 

~h\l-8311277e4b65 

ct Wor'r:lnr; Dimtory 

~ NetworkNe!g:hb(llhOmf 

rfilManlklniJbrarit 

.fa§Favow.ss 

► FolderTJeCI: 

The pa,ie you are looking for is currently unavailable. The Web 
site might be experiencing tectmical diffiC1Jlties1 or you moy need 
to .i,djustyourbrowsersettings:, 

• Clickthe[jRcfreshbutton,ortryagain!&er. 

• JfyoutypedthepageaddressintheAddressbar,make 
surethatitisspel!edcorreetly, 

• To check your connection settings, dick the Tools menu, 
and then clickintemet Options. on the Connections 
taib, click Settings. The settings should match those 
provided by your loco! area network (LAN) administrator or 
Jntemetservicepn:ivider(lSP). 

• Seaifyourlntemetconnectionsi,ttingsarebeinqdeteeted, 
't'ou can set Micna,oft Windows to examine your network 
andautomaticallydiscoYernetworkconnectionsettlnqs(if 
yournetwork.:idministratorhasenabledthissettina), 

1. Click the Tools menu, and then click Intcmet 
OpUons, 

2, on the Connettions tab, click LAN Settlnas, 
3, Select AutomaUcally detect setUna•, 11nd then 

n click About Intcmet EKplorer to 
nothsecurityyouhaveinstalled, 
reaeho:i:ecuresite,meke:i:ureyour 
n support it. Click the Tool• menu, end 
Options. On the Advanced tab, scroll 

·on and check settinosfor SSL 2,0, SSL 
.o. 

ntotryanotherlink. 
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+ Chi dµili thu m\lc lam vi~c ➔ vao File ➔ Set Working Directory ➔ ch9n m\lc c!n lam 

vi~c, vi d\l: thiet ke ➔ OK. 

+ T~o trang m&i ➔ File ➔ New ➔ xuilt hi~n h◊p tho~i sau: 

Format 

Report 

-f Diagram 

~ . Layout 
i~1': , ... ~' ~ Markup 

Name 

ConfrnonName) 
-~---,--,--=-

!i.l U$e default template 

(.oi< ] 

C6 th~ lga ch9n cac chCrc nang cita phfrn mem, vi d\l: Part, t~i name: d~t ten, vi d\l: 

mreaii~~iu~~ r r:nlla ~N@ifaw~ompJ.at*: 1_, ~ amu~ienu 

hi~n h◊p tho~i ➔ ch9n mmns_part_solid ➔ OK 



Giao di~n sau cimg: 
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Template--,-------,,--'-,----,---------

1 mmns_part_solid 

i Empt} 
I inlbs_part_ecad 
inlbs_part_solid 

Browse, .. 

Parameters -----------------

Copy associated drawings 

OK Cancel 

Ftlll Edit View Insert. , ';'lr.<11y$ls !riFo Applicauons ToOl!l Wlnd°"". , :-1~Jp 

jDtH;J~q f>0•,:-.•;¥; 

f i'..iMITAP01'.PRr 
"; :-D'RIGtT 
: \·OTO? 
; , llFROf'IT 

l L~::;-:;DEF 

* Mu6n xufit hi~n dong l~nh hen phai, phia tren giao di~n nhu nhung phien ban khac ➔ vao 

menu Applications ➔ Legacy. 

b. Giao di~n cua phfin m~m: 
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+ Ch9n bi€u tuqng Ct ho~c fu menu File ch9n New ho~c bfun Ctrl +Nd€ t~o trang thi6t k6 

m6i 

+ Cac modun chfnh: 

- Sketch: thi6t k6 2D. 

11 rr zarPaEl.faiif k;,i il;I 
- Assembly: l~p rap. 

- Drawing: t~o ban ve 2D. 

- Manufacmring: Mo ph6ng gia c6ng (bao g6m: Mold Cavity: thi6t k6 khu6n mftu va NC 

Assembly: l~p trinh gia cong va xufrt chuong trinh NC). 

4.2 Creo Parametric 2.0 

a. T~o Folder cl~ quan ly dfr li~u 

- Vi d1,1: E:\ho va ten_ lop\thiet ke, lap rap, khuon mau, giacong 

b. Sira clrrcrng din cho phin mim 

E II I_,. 

- Bfrm phai chu◊t vao bi€u tuqng tren Desktop ➔ Properties ➔ xufrt hi~n h◊p 

tho~i ➔ t~i Startin ➔ b6 dong hi~n t~i, go E:\ ➔ tim vach9n Folder da t~o ➔ Apply ➔ Ok 

c. Khoi cl(}ng phin mim Creo Parametric 2.0 

Select Working 

d. Chqn thll' m\lC lam vi~c ➔ Directory ➔ xuAt hi~n h9p tho~i ➔ ch9n thu ml,lC cful lam 

vi~c, vi dl,l: thiet ke ➔ Ok 

e. T~o trang thi~t k~ moi 
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D 
- Ch9n New ➔ xuit hi~n h<)p tho~i ➔ thi~t l~p cac thong s6 thich hqp tren h<)p tho~i, vi d\l: 

----- --· Sub-typ• ----~ 

Llilyc,ul 

0 rnf Sketch 

(!) 0 Pett 

0 g Assembly 

0 ik1.. Manufacturing 

0 ~ Drawing 

() Q Form~ 

0. IEJ Report 

() T Diagram 

() @ Notebook· 

0 ~ Markup 

!01 

@) Solie! 

Q Sheetmelel 

() Bui.: 

, ...... ,.. .. ,-................ ___ _ 
Comm,,n Name i 

'-------------~ 
5l' Use defeul templele 

j k~Bf;til~;iii Cancel 
4-~- . __ ,_"_, __ . --· __ , 

➔ bo ch9n Use default template ➔ Ok➔ Xuit hi~n h<)p tho~i don 

8Tlfy 
nlbs_htltn_pst 
l"ibs_;wt_ecad 
ir-.:,s_ptir1_rolld 

~ ~_;wt 

_1111•.a,j'.01_~ -·-·--· 
,.,,s--•- • v,vv,~,-~ •S" 

MODELED _BY i i-----------i i DESCRIPTION .. · 

i,_--,--- -7 I I 
-·-··-~---·--'-'------===~J. 

t • TJ Copy associated c!ra\<vings 

vi ➔ h;ra ch9n don vi I j .Cancel ' 

➔Ok 

II. Ung dl]ng phln m~m ProEngineer trong thi~t k~ san ph§m cO' khi 

1. Phan tich san ph§m 



2. L\fa chQn cac l~nh thi~t k~ 

-Extrude 

- Cut Extrude 

-Mirror 

3. Thi~tk~ san ph§m CO' khi 
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~Khf... 02. . 
( 01 ) 

./ 

................ 

v 

~· 

a.Thi~t k~ kh6i 01: Thi~t l~p moi truong lam yj~9, ~h9n thu m1,1c cong tac va dinh nghi~~ 

don vi Huong dfin sir d1,mg chu(>t 
I. Chu<)t trai: Ch9n 
2. Chu<)t phai: lµa 

. 3. Chu<)t gif'ra: Hin t&i ➔ thu nho, 
Ian lui ➔ ph6ng to 
4. K~t hqp phim Shift+ chu<)t 
gif'ra: di chuy~n 

,::::, 
Ch9n bi~u tuQ11g tk · tren thanh cong C\l d9c hay vao Insert ➔ Extrude ➔ XuAt hi~n cac lµa 

ch9n sau 

b) • ~Select a sketch. (If an internal sketch is preferred, the "Define" option can be found in the Placement panel.) 
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[ Sketct"i T l 
II 

Va 

Placement I Options. Properties· 

Sketch 

l Ci Select 1 item 
Ch9n vao Placement ➔ 

.--D-e-fi-ne-,.-. ~., j ➔ Chon Define ➔ Xuit hi.en 

· Sketch Plane -----

Plane! __ ·.w,.;w;.;;.;).;""riLl;;1'.l,u,;:.i:,~;.;, 

Sketch Orientation --

Sketch view direction 

Reference 

gful dung), vi d\l Front ➔ Ch9n Sketch ho~c b'1m chm)t gifra ➔ Xuit hi~n thanh cong C\l d9c 

benphai 
,.. 

tJ ~ .. , ( xx 
X *' ~~; '.> N X,, 

.... .... ,.. ,.. .... .... 

/ □ 0 r !J. .. I ) 
= ~- (, 

+ Ve 2 duong tam - duong tnJC trung v6i h~ tr\lC cua ph§.n m€m 

+ Su d\lng cac l~nh ve hinh h9c, vi d\l lenh Line 

cua kh5i O 1 va silp x€p kich thu6c nhu hinh sau 

i 

· i d~ ve phac ti€t di~n 

+ Sua kich thu6c theo yeu cfiu cua kh5i O 1, c6 th~ ghi kich thu6c m6i 



25 

+ Sira xong ch9n bi€u tuQTig v d€ chdp nh~ . 

+ Ch9n 

-+ K~tqua 

tren thanh cong C\l 

I Sketch 

d€ chdp nh~n 

l ,:;;J b. Trrong t\l' sfr d1_mg l~nh g, .. hay Extrude d~ t~o kh6i 02, 03 

c. Sir d1_mg I~nh tri111"' ai cit cac kh6i 01, 02, 03 voi chfrc nang cit kh6i nhtr sau 

b) G>Select a sketch. (If an internal sketch is preferred, the "Edit" option can be found in the Placement panel.) 

+Chucnang l d€ cit kh6i 

d. Sfr d1_mg chfrc nang d6i xfrng ai t~o hoan chinh kh6i c~t 3 

+ Ch9n kh6i cftn d6i xung 
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+ Ch9n bi6u tuQ'llg l~nh d6i xung tren thanh cong C\l d9c hen phai 

:ilc ii ¢select a plane or an intent datum plane to mirror about. 

Mirror plane ii Select 1 item 

· " , ,,References Optitms , Properties,, + Xufit hi~n cong C\l L.: :· • . . . •··~ ..... . .. 

+ Ch9n References ➔ ch9n m~t phfulg d6i xung ➔ bfim chu9t gifra d6 chfip nh~n 

* VoiCreo 

+. Cach sir dung chuot 

✓ Chuqt trai: Ch9n df>i tuQ'llg 

✓ Chuqt gifra: K€t thuc (Done) m9t l~nh, mot option hay df>ng y m9t gia tri nao d6 

✓ Chuqt phai: Xufit hi~n Submenu 

✓ Shift + Chuqt gifra: Pan 

✓ Ctrl + Chuqt gifra: Zoom 

✓ Gift chuqt gifra: Rotate 

ciJ, 
a. T~o khfii bing phrrong phap keo, dim bien d~ng_ ti~t di~n kin: Extrude hay Extrude 

- Ch9n bi6u tuQ'llg l~nh Extrude ➔ xufrt hi~n giao di~n 

·-----·······---
i File,. '. : Model Ar1citvsts C A1motnte . Render fooli, ! VieW ' fl!¼Xible Motleiinu : AIJ!11lcations l l Extrude 1-~~-"-·~' --- ··--· 

N C II X 

,...,,,,,_ ·.· ,1'"\,·'·, ' 

' Pr◊pertie'i.t I 

- Ch9n m~t phfulg d€ ve phac bien dc;mg kin, vi dl,l: Front 
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--

➔ ch9n Sketch View 

➔ m~t phfulg 2D hi€n thi va cac thanh cong cµ 

- Ve hai duong trvc TRUNG v6i h~ tn;ic cua phful m6m ➔ Ch9n l~nh Centerline ➔ ch9n 2 
di€m hung tren h~ tn;ic 

- K€t thuc m9t l~nh ve Sketch ➔ Bim doi chu9t gifra -
- Su dl,lllg cac l~nh ve hinh h9c d€ ve phac thao bien d~ng kin (ve gAn dung), vi dµ, su dl,lllg 
l~nh Line d€ t~o bien d~ng nhu sau: 

---------,---..,.,------,-11,-'--'-- 282.85 
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- Si\p x€p kich thu6c cho phu hgp ➔ Gifr chw)t trai tren chfr s6 kich thu6c va di chuy6n 
chu9t 

- Chinh sfra kich thu6c ➔ chinh tir NHO d€n LON➔ nhfrp doi chu9t trai vao chfr s6 kich 
thu6c ➔ nh~p kich thu6c m6i ➔ Enter 

------ 60.00 -------

V 

H 

Normal 

- T~o kich thu6c m6i ➔ ch9n ➔ Ch9n 2 di6m, hai c~nh, 1 di6m - 1 c~, ... d6 xac 
dinh kich thu6c ➔ bfrm chu9t gifra t~i vi tri d.n di.it chfr s6 kich thu6c ➔ Enter d6 chfrp nh~n 
hoi.ic nh~p kich thu6c m6i ➔ Enter 

120.00 
60.00 

I 

SJ.00_.-i 7 I 
V .··\\ ~ 

1 ,,/ V 15.00 t ·.-. 
H 8.~0 PRT CSYS DEF ./· t 

J 
•. , 

r 1.lG.!JO I 40.00 

-"-',UV 

- Roan chlnh bien d~g kin 

Of{ 

- K€t thuc thao tac ve bien d~ng kin ➔ ➔ tr6 l~i h◊p tho~i 

II X 

- Nh~p chiSu dai cdn keo _ dun ➔ ch9n bi6u tuqng e-o, 

➔ xem k€t qua ( c6 th6 chinh sfra) ➔ 
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-Ket qua: 

- File ➔ Save ➔ Enter 

- X6a cac phien ban cu ➔ File ➔ Manage File ➔ Delete Old Versions ➔ Enter 

- Dong thu ID\l.C lam vi~c 

Erase Not 

- X6a cac m~t ph~ng ve phac ➔ Displayed ➔Ok 

- Thoat ph~n m~m 
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BAI 2: THIET KE SAN PHAM GHE NHVA 

Gioi thi~u: 

Bai h9c nay nhim cung cftp cho h9c sinh nhung ki€n thuc ung dµng phfin mSm 

ProEngineer d6 thi€t k€ san phAm gh€ nhva trong nghS c~t g9t kim lo~i 

Ml}.C tieu: 

+ Thi€t l~p duqc moi truoog lam vi~c 

+ Phan tich duqc san phAm va Iva ch9n cac l~nh phu hqp d6 thi€t k€ 

+ Ung dvng duqc cac l~nh cua ProEngineer d6 thi€t k€ san phAm gh€ nhva theo ban ve 

-v~tm&u. 

N<)idung chinh: 

I. Thi~t 1,p moi trm'rng lam vi~c 

- Thvc hi~n tuong tv nhu bai h9c tru6c 

II. Phan tich san ph§m va 1,p trinh tv thi~t k~ 

- Theo ban ve va v~t mfiu 

III. Lva chQn cac l~nh thi~t k~ 

- Extrude, Cut Extrude 

- Draft 

-Round 

- Shell 

- Sweep 

IV. Ung dl}.ng phin m~m ProEngineer ai thi~t k~ san ph§m gh~ nhva 

Bmrc 1: Thi€t l~p moi truoog lam vi~c, ch9n thu mvc cong tac va dinh nghia h~ don vi 

Bmrc 2: Su dvng l~nh / 6) hay Extrude dS t~o kh6i 400 x 400 x 500, v6i m~t phfulg ve 

phac la Top 

Bmrc 3: Su dvng l~nh Draft .. tren thanh cong C\l d9c ben phai 
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~!.2-- ~ .• ff? 
---------••11°---·■--'-• d6 t~o 04 m~t nghieng v&i g6c nghieng la 5° 

! + 
Bmrc 4: Sir d1,mg l~nh bo tron cac c~nh Round L · d6 bo tron cac c~nh (04 c~nh dung va 04 

c~ tren) v&i ban kinh bo la R30 

Bmrc 5: Sir d1,mg l~nh t~o thanh mong Shell · 11§D .• d6 t~o thanh mong tir m~t day cua ghS v&i 

b6 day thanh mong la 4mm 

' . l -'?J 
Bmrc 6: Sir d1,mg l~nh L9' hay Extrude v&i chuc nang Cut d6 dt m~t hong cho ghS 

... 

Bmrc 7: T~o t11,1c xoay / tren thanh cong C\l irt tJ ~ ..... { x; 
xoay la giao tuySn cua hai m~t ph~ng 

Bu&c 8: Sir d1,lilg l~nh Copy, Move, Rotate d6 hoan chinh m~t hong cho ghS 

~ Standard 

Sheetmetal 

Welding 

Windo 

Mech.;;tr,.LJ~.;__-~ 

Plast Legacy 

Mold 

d6 t~o t11,1c 

Vao Applications ch<;m Legacy 

giao di~n 

d6 xu~t hi~n Menu l~nh hen phai 

Wireframe 

Surface 

Modify 

Regenerate 

setup 

+ T~o d6i tuqng m&i b~ng each xoay d6i tuQ'Ilg cfi quanh m<)t t11,1c: 

- Feature~ Copy~ Move ~Done~ Query sel: ch9n d6i tuQ'Ilg cfin xoay ~ Done sel ~ 

Done~ Rotate~ Crv/Edge/Axis~ Query sel: ch9n t11,1cxoay~ Okay~ nh~p g6c xoay: 90 

.J ~ Done move ~Done~ Ok~ Done 

BU'6'c 9: ThiSt kS m~t cua ghS (HV 1:1,r thiSt kS) 
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' Insert ; Analysis Info Applications Tools Window ... Help 

~ff Hole ... 

Helical Sweep 

Model Datum 

Annotations 

Cosmetic 

c=i Style ... 

Restyle ... 

Facet Feature ... 

,!]1 Warp ... 

Independent Geometry ... 

Shared Data 

Advanced Brr6'c 10: Su d1,mg l~nh Sweep .___ _______ _ 

d in the Placement per 

chfrc nang Protrusion d€ t~o cac gan vi~n cho gh6 (ti6t di~n gan, HV ch9n tµ do) 

Bmrc 11: Luu k€t qua 

* San ph§m gh~ nhva 02 

v.6i 

Bmrc 1: Thi€t l~p moi tnrong lam vi~c, ch9n thu ID\lC cong tac va dinh nghia h~ dan vi 

I.--:, 
Bmrc 2: Su d\lng l~nh I □, hay Extrude d6 t~o kh6i 250 x 250 cao 450, v6i m~t phfing ve 

phac la Top 

Bmrc 3: Su d\lng l~nh Draft tren thanh cong C\l d9c ben phai 
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P ~~tt?Cl. ------------·V--•-·~-- de tc;to 04 m~t nghieng v6i g6c nghieng la 5° 

(Su d1,mg l~nh Draft de tc;to m~t nghieng cho 04 m~t ben ( dung) v6i g6c nghieng 5°) 

Bmrc 4: Su d\lllg l~nh Chamfer de vat 04 dinh cu.a ghe v6i kich thu6c 30 x 30 x 50 (su d1,mg 
Comer chamfer 

Bmrc 5: Su dvng l~nh Chamfer de vat 04 cc;tnh dung cu.a ghe v6i kich thu6c 10 x 10 (su dvng 

DxD) 

l~nh Round bo trcm m~t tren cu.a gh€ v6i ban kinh R8 

Bmrc 7: Su dvng l~nh Round bo trcm 08 cc;tnh dung con lc;ti cu.a ghe v6i ban kinh R8 

Bmrc 8: Su d\lllg l~nh Cut, Extrude de cit 16 030 sau 15 

Bmrc 9: Su dvng l~nh Round bo tron cc;tnh tren cu.a 16 030 sau 15 v6i ban kinh RS 

Bmrc 10: Su dvng l~nh Shell de tc;to thanh mong 2mm v6i 02 m~t phring bo v~t li~u la m~t 
day cu.a ghe va m~t day cu.a 16 030 sau 15 + 
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Bmrc 11: Su d\lllg l~nh Sweep d~t~o duong vi~n chan gh~ 

Bmrc 12: Su dl,ll1g l~nh Cut, Extrude 
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Bmrc 13: Sir d1,mg l~nh Copy, Move, Rotated~ t~o chan con l~i 

Bmrc 14: Sir d1;mg l~nh Rib hay Extrude de t~o gan (phai t~o cac m~t phing hgp v&i m~t 
phfug dung chinh gifra 45°) . 
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Bmrc 16: Luu kSt qua 
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BAI 3: TIDET KE BOM LONG soc - CHI TIET cANH BOM v A THAN 
TREN 

Gioi thi~u: 

Bai h9c nay nh~m cung cdp cho h9c sinh nhung ki€n thuc ung dl)l1g ph!n. m6m 

ProEngineer d€ thi€t k€ san phfim bmn 16ng s6c trong ngh€ cit g9t kim lo~i 

Ml}C tieu: 

+ Thi€t l~p dugc moi truong lam vi~c 

+ Phan tfch dugc san phfim va lga ch9n cac l~nh phu hgp d€ thi€t k€ 

· + Ung dl)l1g dugc cac l~nh cu.a ProEngineer d€ thi€t k€ san phfim bmn lf>ng s6c thes:, 

ban ve - v~t mdu. 

Nqi dung chinh: 

I. Thi~t lip moi trrrimg lam vi~c 

- Tuong n.r nhu bai h9c tnr6c 

II. Phan tich san phim va lip trinh tl}' thi~t k~ 

- Theo ban ve - v~t mdu 

III. L\fa ch9n cac 1~ nh thi~t k~ 

- Theo hu6ng ddn 

IV .. Ung dl}ng phin m~m Pro Engineer d~ thi~t k~ B01n 16ng s6c - chi ti~t canh b«m va 

than tren 

1. Ctinh bum 

Bmrc 1: Thi€t l~p moi tnrong lam vi~c, ch9n thu ml,lc cong tac va dinh nghia h~ don vi 

Bmrc 2: Sir dl)l1g l~nh lr:1:' hay Extr.ude t~o kh6i 0110 x 5 v6i m~t phing ve phac la Front 

. I <?J 
Bmrc 3: Sir dl,lng l~nh LP> hay Extrude t~o kh6i la bmn v6i chi€u cao dun la 65mm · 

I 

Bmrc 4: T~o tfl,lc xoay ./. tren thanh cong C\l .",."·····•·•···•WM•W•"·'···•-=-•••-=---····--- d6 t~o tfl,lc 

xoay la giao tuy€n cu.a hai m~it phing 

Bmrc 5: Sir dl,lng l~nh Copy, Move, Rotated€ t~o them m9t la hgp v6i la d!u tien m9t g6c 

60° 

Pattern Tool · 

Bmrc 6: Sir d\lllgl~nh t~o day .,,llll!lfflllll!lfflllll!lffl!\\111111 d6 t~o 5 la con l~i ( tinh luon la Copy) 
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Bmrc 7: Su d1,mg l~nh lr:r:J hay Extrude t~o kh6i 0110, 080 x 5 (M~t bich) 

Bmrc 8: Su dvng l~nh I o"J hay Extrude t~o kh6i 030, 015 x 50 (Ngong trµc) 

Bmrc 9: Luu k6t qua 

2. Than tren 

Bmrc 1: Thi6t l~p moi truong lam vi~c, ch9n thu. mvc cong tac va dinh nghla h~ don vi 

I ,,-;:1 
Bmrc 2: Su dvng l~nh I □, · hay Extrude t~o kh6i ½ 0120 x 80 (Both side) 

B11'6'c 3: Su dvng l~nh Sweep d€ t~o cua ra li~u (hinh 9) 

Bll'crc 4: Su dvng l~nh Blend d€ t~o ti6p cua ra li~u (hinh 10) 
! 

B11'6'c 5: Su d1_mg 1¢nh bo tr<'m cac c~nh Round I d€ bo tr<'m cac c~ (hinh 11) theo thu tv 

-4c~xR40 

- 2 c~nh x Rl 5 (phla du6i) 

- 1 c~nhxR5 

- 2 c~nh x Rl5 (phia tren) 

Bll'crc 6: Su dvng 1¢nh t~o thanh mong Shell @ d€ t~o thanh mong ti:r m~t day va m~t mi¢ng 

cua than tren v6i b6 day thanh mong la 2.5mm (hinh 12) 
l 
! <7) 

Bll'O'C 7: Su dvng l~nh I □,· 

Bll'O'C 8: Su dvng 1¢nh I o:l 

2.5) cho than (hinh 14) 

hay Extrude t~o kh6i tai cho than tren (hinh 13) 

hay Extrude v6i chuc nang Cut d€ khoet vach (097.5 va 30 x 

I <7 
Bmrc 9: Su dvng 1¢nh I □~ hay Extrude v6i chuc nang Cut d€ d.t 16 04. lx 4.1 cho tai (hillP 

15) 

Bll'crc 10: Su dvng 1¢nh t~o day 

[m)Pattem 

Pattern Tool 

~---- d€ t~o 03 16 con l~i 

Bll'crc 11: Su dvng 1¢nh Copy, Mirror d€ hoan chinh kh6i tai cho than tren 

Bucrc 12: Luu k6t qua 
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BAI 4: THIET KE BOM LONG soc -THAN DUOI 

Gi6i thi~u: 

Bai h9c nay nhim cung c.ip cho h9c sinh nhung ki€n thuc ung d1,mg phfin m~m 

ProEngineer dS thi6t k€ san phim bmn lf>ng s6c trong ngh~ cit g9t kim lo~i 

Ml}c tieu: 

+ Thi€t l~p duqc moi truong lam vi~c 

+ Phan tich duqc san phfim va h;ra ch9n cac l~nh phu hqp d€ thi€t k€ 

+ Ung d1,1ng duqc cac l~nh cua ProEngineer d€ thi€t k€ san phfim bmn lf>ng sf>c theo 

ban ve - v~t mdu. 

NQi dung chinh: 

I. Thi~t 1,p moi tr1r011g lam vi~c 

- Tuong tlJ nhu bai tru6'c 

II. Phan tich san ph§m va 1, p trinh tl}' thi~t k~ 

- Theo ban ve - v~t mdu 

III. Lva chQn cac l~nh thi~t k~ 

- Theo hu6'ng ddn 

IV. Ung dl}ng ph§n m~m ProEngineer d~ thi~t k~ B01ll 16ng s6c - than drr6i 

Bmrc l: Thi€t l~p moi truong lam vi~c, ch9n thu m1,1c cong tac va dinh nghia h~ don vi 

Bmrc 2: Su d1,1ng l~nh j6"J hay Extrude t~o khf>i cho than du6'i (hinh 16) 

Bmrc 3: Su d1,1ng l~nh Extrude v6'i chuc nang Cut (both side - 0115 x 75) hay l~nh Revolve 

n • 
--0- vm chuc nang Cut de t~o long trong cho than du6'i 

Bmrc 4: Su dl,lllg l~nh laJ hay Extrude v6'i chuc nang Cut d€ khoet vach (097.5 va 30 x 

2.5) cho than du6'i 

B · , s s · d I"nh I o~ , rrO'c : u 1,1ng ~ . . ...... hay Extrude t~o khoi tai cho than du&i 

<71 
Bmrc 6: Su dl,lllg l~nh t1, hay Extrude v6'i chuc nang Cut dS cit 16 04.lx 4.1 cho tai 

Bmrc 7: Su d1,1ng l~nh t~o day 
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Bm'rc 8: Su dµng l~nh Copy, Mirror d6 hoan chinh kh6i tai cho than du6i 

Bmrc 9: Su d1,mg l~nh t~o m~t phring song song ti d6 t~o m~t phring each m~t hong cua than 

du6i 12.5mm (hinh 17) 

Bm'rc 10: Su dvng l~nh Rib d€ t~o gan co kich thu6c nhu hinh 17 

Bm'rc 11: Su dvng l~nh Copy, Mirror d8 hoan chinh than du6i 

Bm'rc 12: Luu k6t qua 

V. Lip rap, khai tri~n va mo phong chuy~n d(>ng 

Bu6'c 1: Thi6t l~p moi truong lam vi~c, ch9n thu mvc cong tac va dinh nghia h~ don vi 

Design 

Part Interchange 

(g Assembly Verify 

~ Manufacturing Process Plan 

~ Drawing NC Model 

Q Format Mold Layout 

~ . Report Ext Simp.Rep . 

~ Diagram 

. ~ Layout 

~ Markup 

Name ! lapbom 
:============"'-', 

Common Name I 

Use default template 

i Cancel ' 

Bu6'c 2: G9i chi ti6t thCr nhfit, vi dv: Thanduoi 

m{;Assemble 

inlbs_asm_ecad 
inlbs_rlat_harness 

[ Browse ... I 

mmks_asm_design ('', 
ir-m_m_n_s~a-sm-·-d,.....es-c-ig_n __________ 11, ! 
mmns flat harne

1
.------'""L t_) } 

- -
1 
List_oftemplate files in 

1 
, 

' 1 C:F11es5.0 ;-,---

Parameters-------------

DESCRIPTION I 
:=========: 

MODELED.;...BY \ 

Copy associated drawings 

Add component to the assembly 
Ch9n vao bi6u tuqng . · ➔ xufit hi~n hc)p tho~i ➔ Ch9n thanduoi 

➔ Open ➔ xufit hi~n thanh cong cv 
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mi] q)Select any reference for auto type constraining. 

i3LAPLASM 

Ch9n Default ➔ 

Automatic 
::::ic Mate 
5 Align 
~Insert 
}-+ Coord Sys 
t,;)trangent 
/Pnton Line 
~)Pnton Stf 

cf:)Edge On Srf 
Fix 

ade in the feature 

,,,,_0_1_di_a1_o_g.,.bo_x_ .... · ;,;,;,..,;..,;,;;,,;,;,;,...;,;,;,...;,;,;,...;,;,;,...;,;,;,...~. ch9n chip nh~n 

* C6 th6 An m~t phing, . . . d6 d~ dang quan sat d6i tuqng 

Bmrc 3: Tuong n;r g9i chi ti€t ti€p theo, vi dl); canhbom 

~a,Assen1ble 

Jl.cid cornpqnenttp the <1$semtlly 
-----------· ch9n Canhbom ➔ Xuit hi~n thanh cong C\l 

rp/3 · C:,.select any reference tor auto type constraining. 
[§ 

Lfui luqt ch9n it nhit 02 c~p m~t phfug tung doi mc)t Hip v&i nhau 

* Trong truong hQ'P chi ti€t bi nguqc chi~u ➔ d6 d6i chi~u ➔ ch9n Placement 
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]/; $Select revolved surface to insert on other part. 

t{] Constraint Enabled 

Constraint Type 

~ CANHBOM:Sutf:F16(F; 
1· .~Insert 

ii ~·PH.~Nouoi'sOM:s·~;:: Offset 

New Constraint 

··.·.·· -- ··· -- - · - Status - - ·· - - . 

New Set 
Ga Allow Assumptions 

Fully Constrained 

Chc;m Align tren chi ti€t 
~ cl>seleci: aligning surface or datum plane on other part. 

i, )1, 

: l ~ CANHBO~i:su;F15(F] 
· i 'l!'.D PHANDUOIBOll4:Sur1':I 

Insert 
New Constraint 

New set 

Offset 

I :JJ Coincident T ]i h!Uf DE • : 
'-==-------' 

----status-----~ 
ii~i Allow Assumptions 

Fully Constrained 

Chc,m FHp tren h<)p tho~i d~ Align chuy~n thanh Mate (hol!c ngugc l~i) 
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rJ{; ~Select mating surface or datum plane on other part. 

Ch9n 

! ~ CANHBOM:Su~:~15(Ff · 

l c~·PHAI\JDUOIBOM:Su~:J 

Hnsertj 

New Constraint 

New Set 

d€ chfip nh~ 

• ... "····-············•• .. • .... ½Status-~~·"-·---~--·-

!;": Allow Assumptions 

Fully Constrained 

* Tuong tl}' cho cac chi ti~t tiep theo 

Xem qua trinh Hip rap va c6 th€ khai tri€n vi tri m6i cho khf>i l~p rap, c6 th€ ch9n 

JViewi Insert. Analysis 

Enhanced Realism. 

Orientation 

Visibility 

Explode 

. Display Combined Views 

Envelope Manager 

tg Zone 
Annotation Orientation 

Model Setup 

Layers ... 

Display Settings 

Bmrc 4: Luu k€t qua 

VI. Trinh bay ban ve 

- Theo hu6ng dfui 
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BAJ 5: THIET KE SAN PHAM KHAY DAV A NAP HQP xA PHONG 

Gioi thi~u: 

Bai h9c nay nhim cung cdp cho h9c sinh nhfrng ki€n thuc ung d1,mg phfrn mSm 

ProEngineer d6 thi€t k€ san phim khay da va ntlp h9p xa phong trong nghS cit g9t kim lol,li 

M\IC tieu: 

+ Thi€t l~p duqc moi truong lam vi~c 

+ Phan tfch duqc san phim va h,ra ch9n cac l~nh phu hqp d6 thi€t k€ 

+ (fog d1,mg duqc cac l~nh cu.a ProEngineer d6 thi€t k€ san phb khay da va ntlp h◊p 

xa phong theo ban ve - v~t mfiu. 

N(H dung chinh: 

I. Thi~t I~p moi trll'ong lam vi~c 

- Tuong tµ nhu bai tru&c 

II. Phan tich san ph§m va l~p trinh ti}' thi~t ki 

- Theo ban ve -v~t mfiu 

III. Ll}'a chQn cac I~nh thiit ki 

- Theo hu6ng dfrn 

IV. Ung d\lng phin m~m ProEngineer d~ thiit ki san ph§m Khay da va Nip h9p xa 

phong 

1. Khay da 

Bmrc 1: Thi€t l~p m6i truong lam vi~c, ch9n thu m\}c c6ng tac va dinh nghia h~ don vi 

Bmrc 2: Sir d\,lng l~nh Fill d6 tl,lo chi ti€t sau 
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ration Manager 

Ctr!+Z 

Ctrl+C 

~ Fill 

.~ Project... 

Bmrc 3: Su d\mg l~nh Surface Blend. 
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Insert Analysis Info Applications Tools Window Help 

Hole.,, 

Sho\L 

Draft ... 

Round ... 

/\JJ1o RournL 

Chamfer 

ti"J Extrude .. . 

.;:,:.t, Revolve .. . 

Helical Sweep 

i1} Boundary Blend ... 

'~ Variable Section Sweep ... 

Model Datum 

Annotations 

Cosmetic 

f)€ t~o chi ti~t sau 
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EllUse 

ere.ate an entity from an edge. 
Su dvng l~nh Copy va Offset d6 t~o cac ti6t di~n· ., --------~-

+ Copy 1 d6i tuQ'llg 

+ Offset 2 d6i tuQ'llg lAn lugt la 1.41 va 2rmn 

+ Khoang each gifra cac ti6t di~n la 0.59 va 1.41 rmn 

Bmrc 4: Su d\lllg l~nh Extrude v&i chuc nang Surface va t~o mi_it ph~ng m&i (Offset mi_it tren 

xu6ng du&i 2rmn) d6 t~o chi ti6t nhu sau 

Su d\lllg l~nh Copy trong qua trinh t~o bien d~ng, khoang each dim la 16rmn 

Bmrc 5: Tuong tg nhu bu&c 3 (k6t hqp t~o mi_it phfug song song v&i mi_it tren 18 rmn) d6 t~o 

chi ti6t sau 
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Su dl)Ilg l~nh Copy va Offset trong qua tdnh t~o cac bien d~g 

+ Copy 1 d6i tuqng 

+ Offset 2 d6i tuqng lfin luqt la 0.59 va 2mm 

+ Khoang each gifra cac ti€t di~n la 1.41 va 0.59 mm 

Bmrc 6: Tuang tv nhu bu&c 2 d~ t~o chi ti€t nhu sau (kSt hqp t~o mijt ph~g song song v&i 

m~it tren 20 mm) 
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BU'(YC 7: Sir d\filg l~nh Copy, Mirror d€ hoan chinh san phclm 

BU'(YC 8: Luu k~t qua 

2. Ni\p h{>p xa phong 

BU'(rc 1: Thi€t l~p moi truong lam vi~c, ch9n thu mvc cong tac va dinh nghia h~·don vi 

T~o kh6i 120 x 80 x 30 vm l~nh Extrude l'r:1~ , k€t qua 

BU'(YC 2: T~o m~t nghieng cho 04 m~t hong v6i l~nh Draft v6i g6c nghieng s0 
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Bmrc 3: Bo tron cac qmh dung Rl5, cac qmh day R8 v6i l~nh Round 

<,7J 
Bmrc 4: T~o them phfin day c6 kich thu6c 50 x 30 x I v6i l~nh Extrude tJ, 
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Bmrc 5: T~o tay cfrm v6i l~nh Extrude [r:1:1 Both side, khoang each dun la 10mm va ti6t di~n 

nhu sau 

K6tqua 
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Bmrc 6: Tt;to thanh mong tu m~t day, b~ day 1.5mm v&i l~nh Shell @ 

BU'O'C 7: Luu k~t qua 
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B.AI 6: TIDET KE KHUON EP 2 TAM 

Gioi thi~u: 

Bai h9c nay nhim cung cip cho h9c sinh nhfmg ki€n thuc ung d1.mg ph~n mSm 

ProEngineer d€ thi€t k€ khuon ep 2 tAm cho san phftm ly suong trong nghS cilt g9t kim lo~i 

M1}C tieu: 

+ Thi€t l~p dugc moi truong lam vi~c 

+ Phan tich dugc san phfim va lga ch9n cac l~nh phu hgp d€ thi6t k€ 

+ Ung dvng dugc cac l~nh cua Pro Engineer d€ thi6t k€ khuon ep 2 tAm cho san phfim 

ly suong theo ban ve - v~t m~u. 

· N<)i dung chinh: 

I. Thi~t lip moi trll'O'Ilg lam vi~c 

- Tuong t1,r nhu bai tru&c 

II. Phan tich sin phftm va lip trinh f\l' thi~t k~ 

- Theo ban ve - v~t m~u 

III. L1}'a ch9n cac l~nh thi~t k~ 

- Theo hu&ng d~n 

IV. Ung d1}ng phln m@m ProEngineer di thi~t k~ khuon 2 tim cho sin ph§m ly suong 

1. Thi~t k~ sin ph§m 

- Sir dvng l~nh Revolve va l~nh Shell d€ thi€t k6·chi ti6t m~u theo ban ve 

2. Thi~t k~ khuon 

Bmrc 1: Thi€t l~p moi truong lam vi~c, ch9n thu mvc cong tac va dinh nghia h~ don vi 

* Thi6t k6 chi ti6t Ly va luu k6t qua 

* Moi truong thi€t k€ khuon 
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mo «W »mm »;,_,,'" "c= ,.,,,,,ill! =~ W"""O ,,,,,,_,.,.,,, ,_,., =~~»» '' 

&:,N~~ '"'""""''""' "'',,,,,t ,,,''"',,w,:''*','i''"\' 0,,,,,,"~ ,,, ,,.,,i!ft!,,111) 
Type-----~--

Name 

Sketch 

Part 

Assembly 

Manufacturing 

Drawing 

Format 

Report 

Diagram 

Layout 

Markup 

I khuon2tam 

Common Name j 

Use defaulttemplate 

OK 

Bmrc 2: G9i chi ti€t mfiu 

NC Assembly 

Expert Machinist 

CMM 

Sheetmetal 

Cast Cavity 

Mold Cavity 

Dieface 

Harness 

Process Plan 

1 Cancel ; 
1,,.,_.,..,,.w..-.w,,..,,...,,.•_..y,} 

"= ½<><. · ⇒::sc-,,,,'"""°'' '-~'"'""' """""''"'""~ > """"'"" "''-"' "~~- """' "'~"''""---"""""'"'""'"" "'~~-w,,.,,,, 

~n:0;~b'lijlffl""Oeti0ons (, c,cJ{S ~ss **~18/Jw,W-Sc<>~ 0 ,iJ,,¾j; ¾00%< ~ \,f:Vi:0~• 

:-~··Template----------·~--,-,., 

, mmns.:..mfg_mold r Browse.,. I 

Empty 
inlbs _mfg_mold 
jmmns;..,mfg)noltf · ;•7''t'"' -·'i 

[ List of template files in ~ 
I C:Files5.0 

Parameters-------------

MOQ~LiD_BY 1 

DESCRIPTION / 
----------

Copy associated drawings 

L OK.] 'Cancel i 

Menu Mold ➔ Mold Model ➔ Assemble ➔ Ref Model ➔ Xudt hi~n h◊p thoc,1i ➔ Ch9n chi 

ti€t mfiu ➔ Open ➔ Xudt hi~n thanh cong c1,1 sau 

ii,i'i½iiii11,:·':' Prr,rH•r11,:1.A.utomatic 
,·'·":::::',·""··:c:·:··'"'" ...... ,, ............ , . .... ,, ..... , .... , ....... , ........... · ....... , ................. •.,=~.::.::.:;J=l:: Mate 

Ch9n Default ➔ Ch9n 

Bmrc 3: Tc,10 phoi 

5 Align 
J2)1nsert 
,,L. Coard Sys 
9,tTangent 
/Pnton Line 
[i::) Pnt On Stf 
cf2) Edge On Srf 
' Fix 

va Ok d~ k€t thuc thao tac 

Sau bu6c tren ch9n Create ➔ Workpiece ➔ Manual ➔ Name: Phoi ➔ Ok ➔ Create First 

Feature 

➔ Ok ➔ Protrusion ➔ Su d1,1ng l~nh Extrude (Both side) v6i m~t phiing ve phac la m~t gifra 

va song song v6i mi~ng ly, ti€t di~n phoi la hinh chfr nh~t 140 x 140, chi~u cao dim la 

160mm 



➔ ➔ Done/Retum(2 lAn) 

+ K€t qua xudt hi~n phoi mau xanh 

Bmrc 4: T~o m~t phan khuon 

a. Cach 1 

Edit j View Insert . Analysis Info 

7 · , aL .. 
7 
7~ 

+ 
;;) 

~ 

► 

''""'"",,,.,. ,''" '''"'" 

Shadow Surface 

Ctri+Z 
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Shadow Parts Defined 
Workpiece 
Direction 
Clip Plane 
Loop Closure 
Shutoff Ext 

Defined 
Defined 
Optional 
Optional 

Vao Edit ➔ Shadow Surface ➔ Xudt hi~n h9p tho~i ➔ Ok 

· lnfo 

AppHes and saves any changes you have made in the.too.I a.nd then closes the tool. 
Ch9n ~---------------------- dS chdp nh~n 

* K€t qua duqc m~t phan khuon 
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b. Cach 2 

Ch9n bi€u tuQ'llg 
Parting Surface Tool 

_______ _. tren thanh cong C\l hen phai giao di~n 

+ Bfun phai chu9t d€ lga ch9n m~u ly ➔ m~u ly chuy€n sang mau xanh 

+ Bfun trai chu(>t d€ ch9n m~u ly ➔ m~u ly chuy€n sang mau do 

+ Su d\lllg chu(>t trai d6 lga va ch9n m~t phfulg long trong cu.a ly 

+ Su dl;lng chu(>t phai d6 lga m~t phfulg mi~ng ly (Mp mi~ng ly chuy€n sang mau xanh) 

+ Gift phim Shift + chu9t trai d€ ch9n m~t ph~ng mi~ng ly lam m~t phfulg gi&i hi;m (mp ch~n) 

+ Bfun Ctrl C va Ctrl V 

+ Ch9n 

Vao Edit ➔ Fill 

Undo 

Ftedo 

:ut 

~lem opy 
~ct a aste 

iJMO 
iJMAI 
iJMO 

*MO 
~2TA 

3POI 
q~B,lj 

~ Fill 

Fill Tool 

Ctrl+C 

Ctrl+V 

➔ xu§.t hi~n cong C\l ➔ ch9n References ➔ 

~ ¢,Select a closed sketch. (If an internal sketch is preferred, the "Define" option can be found in the References panel.) 

➔ Ch9n Define 



~ 
~ 

➔ Ch9n m~t ph~ng mi~ng ly lam mp ve phac 
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➔ Chdp nh~ hfulg each hdm chu◊t gifra hay ch9n Sketch tren h◊p tho~i 

+ Tham chi~u l~i hien d~ng phoi mau xanh 

+ Ve HCN trimg hien d~g phoi 

➔ Ch9nDone 

Continu1:1 with the current secti.on. 

Ch9n 

➔ Gift Ctrl va chu◊t trai d€ ch9n mp Copy va Fill vira t~o tren Model Tree hen trai giao di~n 

Model Tree • • '?iS')f :}:.:;ii?i/[;lf · 
j (fJ 2TAM.ASM 
I [-----[J MOLD RIGHT 
~ ~ -

[---·D MAIN_PARTINGYLN 
l-----0 MOLD FRONT 

f----* MOLD =DEF_ CSYS 
llf-,Q 2TAM_REF, PRT 
$--9POI.PRT 

1--:--pll 
[tl .. ,pm 
1---· + Insert Here 

➔ Ch9n Merge hen phai giao di~n 

➔ C6 th€ lga ch9n hu6ng Merge phu hgp 
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Q'S] q>Select quilts to merge. 

Change side of second quilt to keep. 

➔ k~t thuc thao tac t~o m~t phan khuon 

Bmrc 5: Chia cit khuon 

~Volume S1>lit 

Ch9n 
Split into new mold volume(s). 

Two Volumes 

One\/olurne 

All\/llrkpcs 

SelComp 

Done 

Quit 
➔------➔ Done 

➔ Ch9n m~t phan khuon bfulg chu<)t trai (m~t phan khuon chuy€n sang mau do) 

➔ Chfip nh~ bfulg chu<)t gifra 
"~"'"'M<' 

~;~i'i{:!?"~f;li~~ .. ,¥;Jr,friJFtiP4' ,,0•01 ,,.,,,*,1' ,, ·,. """ lfll 
Enter name for the highlighted volume 

,-Name---------. 

! khuonduoi 
_________ ,,.,,,..,.,,.,,.,, .. ,~ ..... ! 

Shade ( Cancel 
+ Phfin du6i dbi mau va xufit hi~n h<)p tho~i ➔ d~t ten-----------,---- ➔ 

Ok 

+ Tuong u_r phfin tren d6i mau va xufit hi~n h<)p tho~i ➔ d~t ten 
<~lc'$W%'i'%%l!i'Wllf\'l'!i~iiW:::;~~W~$$';'l>''i~ft~~~111''W'. 

II Bti?J~erti~i,","" '"'""'"'~ ,0 .,,,,v . ,,,,. ,JIIJ 
Enter name forthe highlighted volume 

--Name · 

i khuontren 

f OK . j . Shade Cancel 
➔ Ok 

Bmrc 6: Tach khuon 

Ti:r Menu Mold ➔ Mold Comp ➔ Extract ➔ Xufit hi~n h<)p tho~i ➔ danh dfiu ch9n tit ca 



➔ Ok ➔ Done/Return 

BU'(rc 7: T~o t~p tin thanh phfim 

BU'(YC 8: Mo khuon 

.•~ Mold Opening 

Perform mold opening analysis. Ch9n __________ _,, 
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Feature 

Shrinkage 

Mold Comp 

Mold Opening 

Molding 

Mold Layout 

➔ 

' 
Ch9n Define step ➔ Define move ➔ h_ra va ch9n kh6i khuon cfin mo, vi dl): khuontren ➔ 

Chfip nh~ ➔ Ch9n c~nh dinh hu&ng phuong mo khuon ➔ nh~p khoang each mo khuon, vi 

dl): 200 .J ➔ Done·➔ Done/Return 

* Tuong tv cho kh6i khuon con l~i 

Bu:6'c 9: An phoi va m~t phan khuon 



".: 

I :: 
~? ~~ 

.~ BlankiUnblank 

Ch9n 
Bring up MOLD-CAST Blank/Unblank dialog. 

Xufit hi~n h9p tho~i ➔ ch9n phoi➔ Blank 

Visible Components 

I [}J 2TAM 

E 
2TAM REF 

KHIJONDIJOl_1 

KHUONTREN_ 1 

l'.1]lP~rting Surface I 

~Volume. 

Component 

Workpiece 

Ref.Model 

Mold Component 

Mold Base Comp 

Gen Assembly 

Molding 

Apply operation to selected objects ; 
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I\ 

F 
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, Visible Suttaces 

!~PART_SURF _1 

Ch9n Parting Surface __ __;..:::::::::===~---....:::.::.;;;==--..;..;;.;__J ch9n bi€u tugng ch9n fdt 

ca ➔ ch9n Blank ➔ Close 

Bmrc 10: Xem kSt qua 

Ch9n -----------➔ Explode ➔ Open Next, ... ➔ Xem ➔ Done/Return. 

Bmrc 11: Luu kSt qua 
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BAI 7: THIET KE KHUON EP 3 TAM 

Gi6i thi~u: 

Bai h9c nay nhim cung cfip cho h9c sinh nhfmg ki6n thuc ung d\lllg phfin m~m 

ProEngineer d~ thi6t k6 khuon ep 3 tfim cho san phfim ly suong trong ngh~ cit g9t kim lo~i 

Ml}.c tieu: 

+ Thi6t l~p dugc moi truong lam vi~c 

+ Phan tich dugc san phfim va lµa ch9n cac l~nh phu hgp d~ thi6t k6 

+ Ung dµng dugc cac l~nh cua ProEngineer d~ thi6t k6 khuon ep 3 tfim cho san phfim 

ly suong theo ban ve - v~t mfiu. 

Nl)i dung chinh: 

I. Thi~t l~p moi tnrcmg lam vi~c 

- Tuong tµ nhu bai truck 

II. Phan tich san phftm va l~p trinh tl}.' thi~t k~ 

- Theo ban ve va v~t mfiu 

III. L11a chQn cac l~nh thi~t k~ 

- Theo hu6ng dfin 

IV. Ung dl}.ng phin mim ProEngineer cl@ thi~t k~ khuon ep 3 tAm cho san phftm ly co 

quai 

1. Thi~t k~ san phftm 

- Su d1_mg l~nh Revolve, Shell, Sweep, Round, ... d~ thi6t k6 san phfim 

2. Thi~t k~ khuon 

Bmrc 1: Thi6t l~p moi truong lam vi~c, ch9n thu ID\lC cong tac va dinh nghia h~ don vi 

* Thi6t k6 chi ti6t Ly va luu k6t qua 

* Moi truong thi6t k6 khuon 



□ 
rg·· 
I!, Mahufacturing 

~ Drawing 

Q Format 

~ Report 

-f .Diagram 

ti Layout 

~ Markup· 

Nafr1e 

Common'Name j 

khuon2tam 

use default template 

Bmrc 2: G9i chi ti~t mfru 

C'.) Sheefrrretal 

Castcavitr 

Mold Cavity . 

Process Plan 

r Cancell 
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, " w ~ ~ ~¥ ~ ' ~ 'lf"~'!ffZ:~""~"'-':JX'~\""'m!i.'..,.""'? ~""""""'""'"'f!:!cf,!\"'¾!"''%%.{?!t!!fft.W""'""'"""' 

Et<iN~ fiile, Ontlo 9~wMz ;!'£pit 4f ~ ~»iitit'\/;iftr;;'i%>,%&!~<m®' ,,..,-}Wi~)i/Wmmp~,i:.0:,.')t,}1%'»1iat\¾. 

,,,,,.,Terl'lplate.~--'-'-,--'-'-,---'-'-,----------'-----'--~~ 

' mmns_mfg_mold 

Empty 
inlbs_mfg_mold 

Copy associated drawings 

! cancel ! 

Menu Mold ➔ Mold Model ➔ Assemble ➔ Ref Model ➔ Xufit hi~n h9p tho~i ➔ Ch9n chi 

ti~t mfru ➔ Open ➔ Xufit hi~n thanh cong cv sau 

ID/; ¢,Select any reference for auto type constraining. 

(Q!ZTAM,ASM 
\--··D MOLD _RIGHT 
f ··,D MAIN_PARmJG_PLN 
:----D MOLD FRONT 
i \W \ -
f---~MOLD_DEF _CS\'S 
[ .... + Insert Here 
ff-}{] ,:,L\'.PRT 

Ch9n Default ➔ Ch9n 

Bmrc 3: T~o phoi 

,,,.,:i,:~,rr-.n,~n·ia • Automatic 
:Jc Mate 

5 Align 

~Insert 
)-. Coord Sys 

().tTangent 
/ Pnt On Line· 

[i:) Pnt On Stf 

G'.) Edge On Stf 
Fix 

va Ok d€ k~t thuc thao tac 

Sau bu&c tren ch9n Create ➔ Workpiece ➔ Manual ➔ Name: Phoi ➔ Ok ➔ Create First 

Feature 

➔ Ok ➔ Protrusion ➔ Su dvng l~nh Extrude (Both side) v&i mi;it ph~ng ve phac la mi;it gifra 

va song song v&i mi~ng ly, ti~t di~n phoi la hinh chfr nh~t 140 x 140, chi€u cao dun la 

160mm 



➔ ➔ Done/Return(2 lful) 

+ K~t qua xuAt hi~n phoi mau xanh 

Bmrc 4: T~o m~it phan k:huon 

a. T~o phan khuon 1 
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+ BAm phai chu<)t d~ lga ch9n mfiu ly ➔ mfiu ly chuy~n sang mau xanh 

+ BAm trai chu<)t d~ ch9n mfiu ly ➔ mfiu ly chuy~n sang mau do 

+ Su dvng chu<)t trai d~ h;ra va ch9n mijt phfulg long trong cita ly 

+ Su dvng chu<)t phai d~ h;ra mijt phing mi~ng ly (Mp mi~ng ly chuy~n sang mau xanh) 

+ Gift phim Shift+ chu<)t trai d~ ch9n mijt phfulg mi~ng ly lam mijt phing gi&i h~ (mp ch~) 

+ BAm Ctrl C va Ctrl V 

. 1v1 
+ Ch9n L!:J 

Vao Edit ➔ Fill 

Undo 

, 

~le opy 
~ct aste 

fili] Fill 

Fill Tool 

Ctrl+Y 

Ctrl+C 

Ctrl+V 

➔ xuAt hi~n cong C\l ➔ chc;m References ➔ 

filZl i;l>Select a closed sketch. (If an internal sketch is preferred, the "Define" option can be found in the References panel.) 

➔ Ch9n Defme 
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Sketch j ii Select 1 item I' 

➔ Ch9n ml;it ph&ng mi~ng ly lam mp ve phac 

➔ Chfrp nh~n b~ng each bfrm chuc)t gifra hay ch9n Sketch tren hc)p tho~i 

+ Tham chi~u l~i bien d~ng phoi mau xanh 

+ Ve HCN trung bien d~g phoi 

➔ Ch9nDone 

vDone 

Continue with.the current.section. 

Ch9n 

➔ Gifr Ctrl va chuc)t trai d€ ch9n mp Copy va Fill vira t~o tren Model Tree ben trai giao di~n 

M9delTree 

~2TAM.ASM 
f----El MOLD _RIGHT 
/""ll MAIN_fARTING_PLN 
1----·ll MOLD FRONT 
1 'AL -[""?\" MOLD _DEF_ CSYS 
$--Q 2TAM_REF.PRT 
$--9POI.PRT 
i,: .. C]) 
$---~ 

. L __ . + Insert Here 
l 

➔ Ch9n Merge ben phai giao di~n 

➔ C6 th€ lga ch9n hu6ng Merge phu hqp 
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c§J ~Select quilts to merge. 

Change side of second quilt to keep. 

➔ [\I'] ➔ k~t thuc thao tac t?o m~it phan khuon 

b. T~o phan khuon 2 

tfil Parting Surface 

Parting Surface Tool 
Ch9n bieu tuQ'Ilg " tren thanh cong c1;t hen phai giao di~n 

+ Barn phai chm)t de lµa ch9n mau ly ➔ mau ly chuyen sang mau xanh 

+ Barn trai chm)t de ch9n mfiu ly ➔ mau ly chuyen sang mau do 

+ Sir d\lllg chm)t trai de lµa va ch9n m~t phfulg long ngoai cua ly 

+ Sir d\lllg chu9t phai de lµa m~t phing mi~ng ly(Mp mi~ng ly chuyen sang mau xanh) 

+ Gifr phim Shift+ chu◊t trai d€ ch9n mijt phing mi~ng ly lam mijt phing gi6i h?n (mp ch~) 

+ Barn Ctrl C va Ctrl V 

+ Ch9n 

Vao Edit ➔ Fill 

f:llil Fill 

Fill Tool 

➔ xuat hi~n cong Cl;t ➔ ch9n References ➔ 

Ifill G)Select a closed sketch. (If an internal sketch is preferred, the "Define" option can be found in the References panel.) 
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➔ Ch9n Define 

➔ Ch9n m~t phfulg d9c, dung, gifra (ho~c m~t phfulg chua quai) lam mp ve phac 

➔ Chfip nh~n h~ng each hfim chu9t giua hay ch9n Sketch tren h9p thol;li 

+ Tham chi~u ll;li hien dl;lng phoi mau xanh tir mi~ng ly tr& xu6ng • 

+ Ve HCN trung hien dl;lng phoi tir mi~ng ly tr& xu6ng 

➔ Ch9nDone 

¢Done 

Continue with the current section. 
''' ' ' 

Ch9n 

➔ Gifr Ctrl va chu9t trai d€ ch9n mp Copy va Fill vira tl;lo tren Model Tree hen trai giao di~n 

i (g2TAM,ASM 

f ·--·ll MOLD _RIGHT 
j.,--ll MAIN_PARTINGYLN 
\ .... fl MOLD FRONT 

!·--*MOLD=DEF _CSYS 
$·~ 2TAM_REF,PRT 
$L6isi'J POI.PRT 

!·----pl! 
~- {iii" '+,,,,, ... 
~ 

L .. + Insert Here 

➔ Ch9n Merge hen phai giao di~n 

· Merge Tool 

➔ C6 th€ Iva ch9n hu6ng.Merge phu hqp (hu6ng ra ngoai) 
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c§J r;f>Select quilts to merge. 

Change side of second quiltto keep. 

➔ k~t thuc thao tac t~o m~it phan khuon 

Bmrc 5: Chia cit khuon 

~Volume SJ>lit 

Ch9n 
Split into new mold volume(s). 

Tw·o Volumes 

One Volume 

AII\Nrkpcs 

Sel Cornp 

Done 
Quit 

➔------➔ Done 

➔ Ch9n m~it phan khuon 1 bing chu(H trai (mi;it phan khuon chuy~n sang mau do) 

➔ Chip nh~ bing chu9t gifra 
4%~~"'~%Jt""!W~vm~=== 

ll"J?;,fOJ!!tf!,e~,,, ww""@s•••·· s,0<",*'•'" ,., , lll] 
Enter narne for the highlighted volume 

·····Name'--'----'------'----~ 

I khuonduoi 

Shade Cancel 
+ Phfin du&i d6i mau va xuit hi~n h9p tho~i ➔ di;it ten L--------'-------- ➔ 

Ok 

+ Tuong tv phfin tren d6i mau va xuit hi~n h9p tho~i ➔ di;it ten 
"""'"~~™Wl,'ffi'®®W:~~"'ffl~~ntf®c'!~!?iff?fflWM'''~'''""""" 

81 l?,r9Rerti~s ... ' ,r . " • . ',h,k 'lll] 
Enter narne for the highlighted volume 

-- Name--------

I khuontren 

Shade i Cancel 
', .. ~--

* Tuongtv: 

➔ Ok 
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Two Volurnes 

One Volume 

AIIWrkpcs 

Mold Volume 

~yo1mne·S1>lit 
Sel Comp 

Done 

.· SpHtJnto new mold volume(s). Quit 
Ch9n ➔ ------ ch9n Two Volumes+ Mold Volume ➔ 

Done, xuAt hi~n hQp thoi;ii, ch9n KHUON DUCH tren hQp thoi;ii, ch9n bi€u tuqng >>, Close, 

Iva va ch9n li;ii KHUON DUdr tren giao di~n 

➔ Lvava ch9n m~t phan khuon 2 (m~t phan khuon chuy€n sang mau do) 

➔ Chdp nh~n b~ng chu9t giua 

+ Phfui du6i d6i mau va xuftt hi~n hQp thoi;ii ➔ d~t ten KHUON TR.A.I 

; 

,----~~~-- ,! 

I.· Cancel J .__-'----'----_;__;_,_:,, _ .. ·. _·_._ .. :_: ➔ Ok 

+ Tuong tv phdn tren d6i mau va xuAt hi~n hQp thoi;ii ➔ d~t ten KHU ON PHAl 

E11ter name forthe hfohlightedVolume··· 
Name·~· ~~-'--'-"~='-'-'~-"-"'-~-s 

I khuontren 

➔ Ok 

Bmrc 6: Ta.ch khuon 

Tu Menu Mold ➔ Mold Comp ➔ Extract ➔ Xuftt hi~n hQp thoi;ii ➔ danh ddu ch9n tAt ca 



➔ Ok ➔ Done/Return 

BU'(YC 7: T~o t~p tin thanh phim 
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Mold Model 

Feature 

Shrinkage 

Mold Comp 

Mold Opening 

Molding 

Mold Layout 

Create 

L)eh2.t2 
Tu Menu Mold ➔ Molding ➔ Create ------➔ 

Enter Part name [PRT0001]: 

I khuonthanhpham 

BU'(YC 8: M&khuon 

~ Mold Opening 

Perform mold opening analysis. 
Ch9n ~=====...,._=_...,._...,, 

➔ 

ChQn Define step ➔ Define move ➔ h;ra va chQn khf>i khuon c~n m&, vi d-µ: khuontren ➔ 

ChAp nh~n ➔ Ch9n c~nh dinh hu6ng phuong ma khuon ➔ nh~p khoang each mo khuon, vi 

d\l: 200 .J ➔ Done ➔ Done/Return 

* Tuong tµ cho khf>i khuon con l~i 

BU'(rc 9: An phoi va m~t phan khuon 



Ch9n 

Xufrt hi~n h<)p thrn;ti ➔ ch9n phoi➔ Blank . 

~Volume 

ocomponent 

Workpiece 

Ref.Model 

Mold Component 

Mold Base Comp 

Gen Assembly 

!~]Molding 

71 
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C]lPART_SURF _1 
i ~Volume 

OCompon~nt 

Mold 

I Cancell 
Ch9n Parting Surface ---===::.._----===-----J ch9n bi6u tuqng ch9n t§.t 

ca ➔ ch9n Blank ➔ Close 

Brr6'c 10: Xem k6t qua 

~ Mold 01ui:ning 

Pe.tform mold opening analysis. 
Ch9n -----------➔ Explode ➔ Open Next, ... ➔ Xem ➔ Done/Return. 

Brr6'c 11: Luu k6t qua 
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BAI 8: THIET KE KHUON EP 4 TAM 

Gioi thi~u: 

Bai h9c nay nhim cung cfip cho h9c sinh nhung ki6n thuc ung dl)ng phfui m8m 

ProEngineer dS thi6t k€ khuon ep 4 tfim cho san phAm ly suong trong ngh€ ciit g9t kim lo~i 

Ml}C tieu: 

+ Thi€t l~p dugc moi trm:mg lam vi~c 

+ Phan tich dugc san phAm va Iva ch9n cac l~nh phu hgp dS thi€t k€ 

+ Ung dl)ng dugc cac l~nh cua ProEngineer dS thi€t k€ khuon ep 4 tfim cho san phAm 

ly suong theo ban ve - v~t mfiu. 

N(H dung chinh: 

I. Thi@t lip moi tnrong lam vi~c 

- Tuong tv nhu bai tru&c 

II. Phan tich san phftm va lip trinh t\l' thi@t k@ 

- Theo ban ve - v~t mfiu 

III. L\fa chqn cac 1~ nh thi@t k@ 

- Theo hu&ng · dfin 

IV. Ung dl}ng ph§n m~m ProEngineer di thi@t k@ di thi@t k@ khuon ep 4 tim cho san 

phftm ly suong 

1. Thi@t k@ san phim 

- Si'r dl)ng l~nh Revolve, l~nh Round, ... dS thi€t k€ mfiu 

2. Thi@t k@ khuon 

Bmrc 1: Thi6t l~p moi truong lam vi~c, ch9n thu ml)c·cong tac va dinh nghia h~ don vi 

* Thi€t k€·chi ti€t Ly va luu k€t qua. 

* Moi truongthi€t k€ khuon 



Manufacturing 

Drawing 

Format 

Report 

Diagram 

() @ Layout 

El:i Markup 

Name khuon4taml 

Common Name 

Use defaulttemplate 

l OK. I 

Bmrc 2: G9i chi ti6t mfiu 

Expert Machinist 

Process Plan 

Cancel 
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··· Template 

i mmns_mfg_mold 

Empty 
inlbs_mfg_mold 
frnmns mfg)rrold 

List of template.files in 
.C:Files5.0 

Browse ... 

Parameters------------. 

MODELED_BY [ 
=========== 

DESCRIPTION i 

C) Copy associated drawings 

Menu Mold ➔ Mold Model ➔ Assemble ➔ Ref Model ➔ Xufit hi~n h('>p tho.;ii ➔ Ch9n chi 

ti6t mfiu ➔ Open ➔ Xufit hi~n thanh cong C\l sau 

0 ◊Select any reference for auto type constraining. 
~ 

Automatic 

:;:::;::,=:5:::::::::;:~::::::::;::;:;:::::::;:,=::::::.:;=;:::::::::::.=;:;;::::::::::::::.:;::=~:::ic Mate 

;···ll MOLD_RIGHT 

\·· ··D MAINYARTINGYLN 
'·il MOLD FRONT 

i·•*MOLD=DEF _CSYS 
\···· + Insert Here mo ,:(LY.PRT 

Ch9n Default ➔ Ch9n 

Bmrc 3: T.;io phoi 

§ Align 

~Insert 
)-. Coord Sys 

9'Tangent 

/✓ Pnt On Line 

NPnton Srf 

J2)Edge On Srf 

~Fix 

va Ok d~ k6t thuc thao tac 

Sau bu&c tren ch9n Create ➔ Workpiece ➔ Manual ➔ Name: Phoi ➔ Ok ➔ Create First 

Feature ➔ Ok ➔ Protrusion ➔ Sir d\lllg l~nh Extrude (Both side) v&i m~t phfulg ve phac la 

m~t gifra va song song v&i mi~ng ly, ti6t di~n phoi la hinh chfr nh~t 140 x 140, chi~u cao dun 

la 160mm ➔ ➔ Done/Retum(2 lfin) 

+ K6t qua xufit hi~n phoi mau xanh 

Bu6'c 4: T.;io m~t phan khu6n 



"' 
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a .. Phan khuon tren: 

+ Copy mp long trong cua ly, ch9~ mp mi~ng ly d€ gi&i h~n 

+ Ve mp Fill t~i mi~ng ly va trimg phoi 

+Merge 

b. Phan khuon dtroi: 

.+ Copy mp long trong cua day ly, ch9n mp mi~ng day ly d€ gi&i h~n 

+ Ve mp Fill t~i mi~ng day ly va tri:mg phoi 

+Merge 

c. Phan khuon gifra: 

+ Copy mp long ngoai cua ly, ch9n mp mi~ng ly va day ly de gi&i h~ 

+ Ve mp Fill la mp gifra theo m~t c~t d9c cua ly, ve tri:mg phoi tu mi~ng ly d€n day ly 

+ Merge( ch9n cac Side de ch9n mi;it phan khuon thich h<JP) 

Bmrc 5: Chia c~t khuon 

a. Tir phan khuon tren: chia thanh: khuon tren va khuon du&i chung 

b. Tir phan khuon du&i + khuon du&i chung: chia thanh: khuon du&i va khuon gifra chung 

c. Tu phan khuon gifta + Khuon gifta chung: chia thanh: Khuon trai va khuon phai 

Bmrc 6: Tach khuon 

Bmrc 7: T~o t~p tin thanh phdm 

Bmrc 8: M& khuon 

Bmrc 9: An phoi va mi;it phan khuon 

Bmrc 10: Xem k€t qua 

Bmrc 11: Luu k€t qua 
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BAI 9, 10: THIET KE KHUON EP 4 TAM NIIIEU SAN PHAM 

Gi6i thi~u: 

Bai h9c nay nh&m cung cftp cho h9c sinh nhung ki~n thuc ung d\lng phfln m~m 
\ 1 ·~ 

ProEngineer dS thiSt k€ khuon ep 4 Ulm nhieu san plid~ cho ly uong bia va co mr6c 90 d9 

trong ngh~ cit g9t kim lo~i 

Ml}C tieu: 

+ ThiSt l~p duqc moi truong lam vi~c 

+ Phan tich duqc san phdm va h_ra ch9n cac l~nh phu hqp dS thi€t k€ 

+ Ung d\lng duqc cac l~nh cua ProEngineer dS thi€t k€ khuon ep 4 tftm nhieu san 

phdm cho ly uong bia va co nu6c 90 d◊ theo ban ve - v~t mfiu. 

N<)i dung chinh: 

I. Thi~t lip moi truong lam vi~c 

- Tuong ti;r nhu bai tru6c 

II. Phan tich san phim va lip trinh tl}' thi~t k~ 

- Theo ban ve - v~t mfiu 

III. Ll}'a chQn cac 1~ nh thi~t k~ 

- Theo hu6ng dfin 

IV. tr ng d\J.ng ph§n mSm ProEngineer d~ thi~t k~ d~ thi~t k~ khuon ep 4 t§m nhiSu san 

phim cho san phim ly u6ng bia 

1. Thi~t k~ san phim 

Bmrc 1: Thi St l~p moi truong lam vi~c, ch9n thu m\lc cong tac va dinh nghfa h~ don vi 

Bmrc 2: Thi€t k€ kh6i theo bien d~ng dS t~o t~m v6i l~nh Extrude x 270 

Bmrc 3: Thi€t k€ 02 gan d9c v6i l~nh Extrude x 270 

Bmrc 4: Thi€t k€ 01 gan ngang v6i l~nh Extrude x 124 va Pattern thanh 09 gan 

Bmrc 5: Thi€t k~ 02 nua gan ngang v6i l~nh Extrude a 02 dflu 

Bmrc 6: T~o mp song song v6i mp day: 4mm dS thi~t k~ go nf>i cua lybia 

Bmrc 7: Su d\lllg l~nh t~o kh6i Revolve dS t<;10 go nf>i, chu y hai kich thu6c 13.5 va 30 mm 

Bmrc 8: Pattern cung m()t luc hai phuong dS t<;to cac gonf>i cho lybia 

+ Tham chi~u kich thu6c 13.5 dS t<;to day 10 d6i tuqng, kich thu6c t~o day la 27 

+ Tham chi~u kich thu6c 3 0 dS t<;to day 3 d6i tuqng, kich thu6c t~o day la 3 5 

Bmrc 9: Cit b6 phfin du cua cac go nf>i 

Bmrc 10: U6n tfim v6i l~nh Toroidalbend: 360, Both side 

j 
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Btr6'c 11: T~o 02 di€m t~i tam cung cua mi~ng va day ly 

B11'6'c 12: T~o tf\lc qua 02 di€m 

Blf6'c 13: T~o m~t philng chua tf\lc va hqp v6i mp gifra song song v6i mi~ng, d€ duqc mp 

gifra d9c theo ti6t di~n ly, dung d€ t~o day ly va quai 

B11'6'c 14: T~o day ly v6i l~nh Revolve 

B11'6'c 15: T~o quai ly v6i l~nh Sweep 

BU'O'C 16: Luu ket qua 

2. Thi~t k~ khuon 

C) 

lD 
"1"" 

gJl I :,mat lieu 
"•G:$ ' -s 

450 

I 

I 
I -,- . 

I 

I 

K6tqua 

140 
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Bmrc 1: T~o thu mvc c6ng tac, thi€t l~p m6i truong lam vi~c, thi€t k€ lyquai, cai d~t g6c ~9a 

d9 cho ly sao cho trl)c Y la trl)c cua ly 

Bmrc 2: Thao tac v6i h<)p tho~i New va dinh nghia h~ don vi 

Bmrc 3: Khai tri€n ly thanh nhi~u chi ti~t(04) v6i Locate Refpart 

Bmrc 4: T~o phoi 

Bmrc 5: Xac l~p h~ s6 co rut v6i Shrinkage, khuon nhga: 0.05 

Bmrc 6: T~o 16 phun nhga vao khuon(cira n~p li~u) v6i Feature, Workpiece, Cut Revolve 

Bu6'c 7: Tao kenh dful nhga chinh Feature, Workpiece, Runner: 18 

Bu6'c 8: T~o kenh dful nhga phv Feature, Workpiece, Runner: 10 

BU'O'C 9: T~o cfra dim cu6i cung- cfra xufit li~u v6i Feature, Workpiece, Cut Extrude 

bothside: 5 

Bll'6'c 10: T~o mijt phan khuon: 

a. Phan khuon tren: 

+ Copy long trong cua 0 1 ly, ch9n mp mi?ng ly d~ gi6i h~n 

+ Ve mp Flat t~i mp mi~ng ly: HCN trung phoi. 

+ M~ge: ch9n mp Flat 

+ Add,_ Copy long trong cua ly thu 2(ly con l~i), ch9n mp mi~ng ly d€ gi6i h~ 

+ Merge: ch9n mp long trong cua ly thu 2 vira t~o 

b. Phan kht1;~n du6i: Tl:n.rc hi~ tuong tg nhu phan khuon tren cho cijp ly dfJi di?n 

C. Phan khuon gifra: 

+ Copy long ngoai cua;ly tht,nhfit, chon mp mi~ng ly cua ly thu nhfit d~ gi6i h~n 

+ Ve mp Flat t~i mp ch(r[l ti~t di~nq_uai: HCN trung phoi tir mi?ng cua c~p ly thu nhfit dSn 

mi?ng c~a c~p ly thu 2 

+ Merge: ch9:µ mp Flat vga t~o( chu y: ch9n cac ~,!,<le hQ'P ly d€ t~o mpk) 

+ Add, Copy long. ngoai c~a ly thu 2, ch9n mp mi~ng ly cua ly thu hai d€ gi6i h~n 

+ Merge: ch9n mp long .. ngoai cua ly thu 2 vira t~o(chu f: ~19n cac Side hQ'P ly d€ t~o mpk} . 

* Tmmg tv: Add, Copy long ngoai cua ly thu 3,,, ch9n mp mi~ng Iy cua ly thu ba d€ gi6i h~~· 

+ Merge: clwn mp long ngo~t cua ly tpu 3 vira tt}o(ehti y: ch9n cac Side hgp Iy d~ t~o mpk) 

* Tll'ong tv: Add, Copy long ngoai ~~a Ir thu 4, ch9n ttifi ~~ti?ng ly cua ly thu tu d€ gi6i h~ 

+ Merge: ch9n mp long ngoai cua ly thu 4 vira t~o( chu y: <:h91f cac Side hgp ly d€ t~o mpk) 
. I 

Bll'6'c 11: Thao tac chia clit khuon 

a. Tir phan khuon tren: chia thanh: khuon tren va l<hu.on duO\chung 

b. Tir phan khuon du6i + khuon du6i chung: chia thanh:, 1¢..~6nd.r6i va khuon gifra chung 

., 
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c. Tir phan khuon gifra + Khuon gifra chung: chia thanh: Khuon trai va khuon phai 

Bmrc 12: Thao tac tach khuon 

Bmrc 13: Thao tac t~o t~p tin thanh phAm 

Bu6'c 14: Thao tac m& khuon 

Bu6'c 15: Thao tac All phoi va mijt phan khuon 

Bu6'c 16: Xem ma khuon va hru k~t qua 

V. Ung d\lng ph§n mim ProEngineer ai thi~t k~ ai thi~t k~ khuon ep 4 t!m nhiiu san 

phim cho san phim co nu6'c 90 co ren 

1. Thi~t k~ san phim 

Bu6'c 1 : T~o m<)t ban ve m&i 

Vao File ~New~ Part~ nh~p ten co 90 ~ OK 

Thi6t l~p thong s6 ban d~u 

-f= Diagram 

(" ~ Layout 

f£i Markup 

Ch9n don vi : Tir menu Part ch9n Set Up~ Units~ millimeter Newton Second (mmNs) ~ Set 

~.oK~Close 



Centimeter Gram Second (CGS) 
Foot Pound Second (FPS) 

♦ Inch lbm Second (Pro/E Default) 
Inch Pound Second (IPS) 
Meter Kilogram Second 

Changing model .units 
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l.+set... 
New ... j 
Cop;, .•. j 
r+.,,. l 

• .. De!e",boJ 
1nfo ... ···1 

<-'.· Convert Elcisling Numbers (Same Size) 
,r Interpret Eiisting Numbers (Same Dims) 

I mKi I 

T~o kh6i Solid co ban 

Centimeter Gram Second (CGS) 
Foot Pound Second (FPS) 
Inch lbm Second (Pro/E Default) 
Inch Pound Second (IPS) 
Meter Kilo m Second (MKS) 

· '~ millimeter Newlon Second !mmNs) 

N~~ ... j 
Copy ..• 1 · 
,.· .,.. I ~fJ:t· .. ; 

f'i,::~.1~~"". ~.· ...... ~•::,.-<.V 

i.1.~.fo ... i, ................ 

' ~ Description -

i · Length: mm, Force: N, Time: sec, Temperature: C 

L·pose 

Bmrc 2 : Tu menu Part ch9n Feature---+ Create---+ Solid---+ Protrution---+ Revolve---+ Solid 

---+Done---+ Attributes ---+ One Side---+ Done---+ Section---+ Setup New---+ Plane---+ Pick---+ 

Dung chu9t trai nhfip vao m~t phing Front ---+ Okay ---+ Default, l~p tuc man hinh chuy€n sang 

vung Sketch cho ta ve phac tiSt di~n nhu hinh du6i va ch9n OK 

Variable 

90 

180 

270 

360 

UpTo Pnt/Vtx 

Up To Plane 

Tu menu REV TO ch9n 360 ---+ Done ---+ OK ---+ kSt qua nhu hinh 
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Bmrc 3 : Tir menu Part ch9n Feature~ Create~ Solid~ Cut~ Revolve~ Solid~ 

Done ~ Attributes ~ One Side ~ Done ~ Section ~ Setup New ~ Plane ~ Pick ~ Dung 

chu9t trai nhftp vao m~t ph~ng Top ~· Okay ~ Default, man hinh chuySn sang vung Sketch cho 

ta ve phac ti~t di~n nhu hinh du6i va ch9n OK 

Tir menu REV FROM ch9n 180 ~ Done ~ OK ~ k€t qua nhu hinh 
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Brr6'c 4: Tir menu Partch9n Feature-+ Create-+ Solid-+ Protrution-+ Revolver~ jd 

-+Done-+ Attributes -+ One Side-+ Done -+ Section -+ Setup New-+ Plane -+Pick-+ 

Dung chrn)t trai nhftp vao m~t ph~ng Right-+ Okay-+ Default, man hlnh chuy~n sang vung 

Sketch cho ta ve phac tiSt di~n nhu hinh du6i va ch9n OK 

Tir menu REV TO c,~.9n 360 -+ Done -+ OK-► k~t qua nhu hinh 



Variable 

90 

180 

270 
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Bmrc 5 : Tuong 1:lJ nhu bu&c 3, ta thgc hi~n l~nh Cut~ Revolve v&i ti6tdi~n cit va k6t 

qua sau khi cit nhu sau 

Bmrc 6 : : Tir menu Part ch9n Feature~ Create~ Solid~ Cut~ Revolve~ Solid~ 

Done ~ Attributes ~ One Side ~ Done ~ Section ~ Setup New ~ Plane ~ Pick ~ Dung 

chu,9t tnii nhdp vao m~it phltng Top ~ Okay~ Default, man hinh chuy€n sang vimg Sketch cho 

ta ve phac ti6t di~n nhu hinh du&i va ch9n OK 
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□ 
O ► 

' ► 
l + 

··~ ► 

)( ► 

► 

Tir rnetiu SPEC FROM ch9n Thru All ----* Done ----* OK ----* kit qua nhu hinh 

Blind 

2Side Blind 

Thru Next 

Thru All 

Thru Until 

Up To Pnt{Vtx 

UpToCurve 

Up To Surf ace 

Bmrc 7: Ti~p t\lc ch9n rni;it Top lam rn~t phing ve phac tiet di~n va thvc hi~n Feature----* 

Create ----* Solid ----* Cut ~ Revolve ----* Solid ~ Done ~ Attributes ----* One Side ----* Done. Tir 

menu REV FROM ch9n 360 ----*Done--* OK ----* kit qua nhu hinh 
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Bmrc 8 : Thgc hi~n tuong tµ nhu bu&c 7 vm k~t qua nhu sau 

Bmrc 9 : : Tir menu Part ch9n Feature ,-+ Create ,-+ Solid ,-+ Protrution ,-+ Sweep ,-+ Solid 

,-+Done,-+ Sweep Traj ,-+ Sketch Traj ,-+Done,-+ SETUP SK PLN ,-+ Setup New,-+ Plane,-+ 

Pick,-+ Dung chu9t trai nhfip vao m~t ph~ng Top,-+ Okay,-+ Default, man hinh chuy€n sang 

vung Sketch cho ta ve phac ti~t di~n nhu hinh du&i va ch9n OK. 
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Tir menu ATTRIBUTES ch9n Free Ends~ Done~ Sketch~ ve ti~t di~n va k~t qua nhuhinh 

Free Ends 

Quit 
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Bmrc 10 : Tu menu Part ch9n Feature ---+ Create ---+ Solid ---+ Cut ---+ Extrude ---+ Solid -'+ 

Done---+ Attributes---+ One Side---+ Done---+ Section---+ Setup New---+ Plane---+ Pick---+ Ch9n 

m~t ddu lam m~t phfulg ve phac va ch<;!n OK 

Tir menu SPEC TO ch<;>n Blind -'+ Done ---+ nh~p gia tri 8 vao o Enter Depth -'+ OK ---+ OK -'+ 

ket qua thu dm;rc 
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$, Enterdepth!!II 

Bu6'c 11: Tuong tv nhu bu6'c 9 ta thgc hi~n Feature----:,. Create----:,. Solid--:,. Protrution----:,. 

Sweep ----:,. Solid ----:,. Done ----:,. Sweep Traj ----:,. Sketch Traj ----:,. Done va k~t qua thu duqc nhu sau 

Bu6'c 12 : Ti:r menu Part ch9n Feature ~ Create ~ Solid----:,. Cut~ Advanced~ Done ~ 

Helical Swp ~ Done ~ Constant~ Thru Axis ----:,. Right Handed~ Done ~ Setup New~ 

Plane ~ Pick ~ Ch9n rnijt Front dS ve chi6u dai cful t~o ren ~ OK 
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Nh~p gia tri 2 vao o Enter pitch value -+ OK 

9 Enter pitch value[~-~OO~?O=··· ···=· ~· ~= 

Man hinh se chuy~n sang vung Sketch cho ta ve phac tiet di~n, ta ve tiet di~n hinh tam giac -+ 

OK va k€t qua nhu sau 

Bmrc 13 : Tir menu Part ch9n Feature-+ Create-+ Solid ~Round-+ Simple-+ Done -+ 

Constant -+ Edge Chain -+ Done -+ Tangnt Chain -+ Ch9n cac qmh ck bo trcm va nh~p duong 

kinh ta thu duqc 
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Nhu v~y cac bu&c xay dgng chi ti~t da duqc thi~t l~p hoan chinh 

2. Thi~t k~ khuon 

BU'6'c 1: Vao File-+ New-+ Manufacturing-+ Mold Cavity-+ nh~p ten khuonco90-+ OK 

Thi~t ljp thong s6 ban d§u: 

I 
I 

r /:';j Part . I. r El!J)ert Machinist 
r CQ Assemb!Y r CMM 
I<'.· .i!, Manufacturing r Sheetmetal 

(' ~ Drawing i. Cast Caviq, 
r♦ Mold Caviq, 

r• Q Format r Dieface 
T Il Rep~ri r Harness 

r of= Diagram r Process Plan 

r ~ LaJout 

r ~ Markup 

Name jkhuonco9Q 

Ch9n don vi: Tu menu Mold ch9n Set Up-+ Units-+ millimeter Newton Second (mmNs)-+ 

Set -+ OK -+ Close 



Centimeter Gram Second [CGSJ 
Foot Pound Second [FPS) + Inch lbm Second [Pro/E Default) 
Inch Pound Second [IPSJ 
Meter Kilogram Second [MKS) 
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Centimeter Gram Second (CGS} 
Foot Pound Second (FPS) 
Inch lbm Second (Pro/E Default} 
Inch Pound Second (JPS} 
Meter Kil am Second MKS} 

· @millimeter Newton Second{mmNsJ · ~ 
Description•· 

Length: mm., F?rce: N, Time: .rec, Temperature: C 

. - ••. . . . . · ...... ······· .-- : _ ...... ·_ .. · ... -•·-·········>·. 

, J C/oseJ. 

Bmrc 2: Nh~p mo hinh san phim: 

Ch9n Mold Model ~ Locate RefPart ~ Create ~ xu!t hi~n Layout 

Open ch9n co 90 

B6 tri vi tri cac san phfim : trong 6 Increment nh~p -100 theo tI'l)c X, 110 theo tI'l)c Y 

, ·<AeferenceM I ~,..K ___ H_u_□-l:'-.So-, .. -s,o-_
7

_B_r:F-_ .-. -'-'• 
1 

OOt~~;~~;~:~~~°.rient•=l· 
utOrigin·' · 

t-1()~1)~1:)f:~,.,.csxs 
. .c.,-.~:1v~ u. rientation ~ 

le (' Constant I :;;ngular ('> X-Symmetiic. j 
lai (.:'. Y.~Symmetric · I 'f' R,:idiil!. 1 

Cac san phim dU'Q'C b6 tri nhll' sau 
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Bmrc 3: T;10 phoi cho khuon : 

Ch9n Mold Model--+ Create--+ Workpiece--+ Manual--+ Bijt ten PHOIKHUON vao 6 Name 

Name!PHOIKHUON 

OK 

Intersect 
<":Mirror 

Ch9n Extrude--+ Solid--+ Done --+ Ch9n mijt MOLD-FRONT lam. mijt philng ve phac ti€t di~n 
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Phoi khuon la khf>i hinh h<)p chu nh~t c6 kich thu&c 130 x 220 x 260 

Bmrc 4: T~o mJt phan khuon thfr nh§t: 

Tu Menu Mold ch9n Mold Model -+ Parting Surf-+ Create -+ m~c dinh PART _SURF_ I -+ 

OK 

Tu SURF DEFINE ch9n Add -+ Copy -+ Done -+ Surf & Bnd -+ Done -+ dung chu<)t trai l~n 

lugt ch9n 3 m~t tren chi ti€t -+ Done -+ Done -+ OK 
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Add --+ Revolve --+ Done --+ chc,m m~t phfulg di qua duong tam cua chi ti€t vi.ra th1Jc hi~n l~nh 

Copy 6 tren lam m~t ph~ng ve phac --+ 360°--+ Done --+ OK 

Taduac: 
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Merge ~ ch9n m~t Revolve vira thgc hi?n & tren, k€t qua : 

Add.~ Revolve ~ Done ~ ch9n m~t phiing ve phac cua m~t Revolve & tren d6 ve ti€t di?n sau 

d6 Merge ta duqc: 
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Transform -+ Mirror -+ Copy -+ Done -+ Copy df>i xung cho ba chi ti€t con l~i 
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Add ~ Extrude ~ Done ~ Ch9n m~t A lam m~t ph~ng ve phac ti€t di~n ~ OK ~ Blind ~ 

Done~ 260 ~ OK 

Merge ~ ch9n m~t Extrude vira ve lfui luqt merge v&i 4 m~t bao cu.a 4 chi ti€t 
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Tu Menu Mold ch9n Mold Model ~ Mold Volume ~ Split ~ Two Volumes ~ All Wrkpcs ~ 

Done ~ Ch9n m~it phan khuon ~ OK 

. Ok J ·.· .· Sh~e] .. · · Ca11cel I 
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K~t qua ta d1rO'c mat phan khuon thrr nhftt nh1r sau: 

Bmrc5: T~o mjt phan khuon thrr hai : 

Trinh tv thgc hi~n nhu cac bu&c cua mi.it phan khuon thu nhdt: 
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Tu Menu Mold ch9n Mold Model ~ Parting Surf~ Create ~ m~c din}i PART_ SURF_ 2 ~ 

OK 

Tu SURF DEFINE ch9n Add ~ Copy ~ Done ~ Surf & Bnd ~ Done ~ dung chm)t trai lfrn 

lugt ch9n 3 m~t tren chi ti€t ~ Done ~ Done ~ OK 

Add ~ Revolve ~ Done ~ ch9n m~t phitng di qua duong tam cua chi ti€t vira thgc hi~n l~nh 

Copy & tren lam m~t phfug ve phac ~ 360° ~ Done ~ OK 

K~t qua: 
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Merge ~ ch9n mijt Revolve vira thgc hi~n & tren 

Transform ~ Mirror ~ Copy ~ Done ~ Copy d6i xfrng cho ba chi ti~t con l~i 
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Ve m~t phan khuon b~ng l~nh Extrude v&i ti€t di~n nhu sau 

Merge -+ ch9n m~t Extrude vira ve lfui luqt merge v&i 4 m~t bao cua 4 chi ti€t 
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Tu Menu Mold chc;m Mold Model ~ Mold Volume ~ Split ~ Two Volumes ~ All Wrkpcs ~ 

Done ~ Ch9n m~t phan khuon ~ OK 
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Ok Shade J , Cancel I 

K~t qua ta drro-c mat phan khuon thfr hai nhtr sau: 

Tir menu Mold ch9n Mold Comp ~ Extract ~ ch9n Ava B ~ OK 
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Ta duqc ni'ra khu6n tren, ni'ra khu6n du&i va loi nhu sau 

Bmrc 6: T;w mJt tach.loi: 

Tu Menu Mold ch9n Mold Model -+ Parting Surf-+ Create -+ m~c dinh PART_ SURF_ 3 -+ 

OK 

Add-+ Extrude-+ Done -+ Ch9n m~t MOLD-FRONT lam m~it phing ve phac v&i tiSt di~n nhu 

hinh du&i-+ Blind-+ Done-+ 80-+ OK 
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Tu Menu Mold ch9n Mold Volume ~ Split ~ One Volume ~ Mold Volume ~ Done ~ ch9n 

m~t Extrude vira ve ~ Ch9n Island 1 trong ISLAND LIST ~ OK ~ Nh~p ten loil-1 vao o 
Volume Name~ OK 

Select All 

Unsel All 

Done5el 

Quit Sel 
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TiSp tl,lc chc;m Mold Volume ~ Split ~ One Volume ~ Mold Volume ~ Done ~ ch9n m~t 

Extrude vi:ra ve ~ Ch9n Island 1 trong ISLANDLIST ~OK~ Nh~p ten loil-2 vao o Volume 

Na:me~OK 

Select All 

Unsel All 

DoneSel 

Quit Sel 

Mold~ Mold Comp~ Extract~ Ch9n LOil-1 va LOil-2 ~ OK 

Ch9n Mold Model tir menu Mold~ Adv Utils ~Copy~ Ch9n h~ t11,1c t9a d9 ~ Copy LOil-1 

va LOil-2 sang loi cua ba chi tit~t con l~i 

Tu Menu Mold ch9n Mold Opening ~ Define Step ~ Define Move ~ ch9n Component va 

khoang each m& ~ Ta duqc nua khuon tren, nua khuon du&i va loi duqc tach nhu sau 
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BU'O'C 7: 

a. T~o kenh din chinh : 

Tu Menu Mold ch9n Feature ~ Cavity Assem ~Mold~ Runner~ Round~ nh~p gia tri 
duong kinh kenh d~n chfnh la 12 ~ OK 4 Ch9n m~t MOLD-RIGHT lam m~t phfulg ve phac 

Kenh din chinh cu:a mra khuon dmn nhll' sau: 
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b. T~o kenh din nhanh va mi~ng phun: 

Tuong n,r nhu t~o kenh dan chinh, kenh ddn nhanh c6 duong kinh la 10mm va 4mm la duong 

kinh mi~ng phun. H~ th6ng kenh ddn cua hai mra khuon dugc thi~t k~ nhu sau. 

c. T~o cu6ng phun: 

Tu Menu Mold ch9n Feature-+ Solid-+ Cut-+ Revolve -+ Done -+ Ch9n m~t MOLD-RIGHT 

lam m~t phfulg ve phac 



110 

REV TO -+ 360 -+Done-+ OK -+ Cu6ng phun cua ni'ra khuon tren duqc the hi~n nhu sau 

d. T~o san phim nhva sau khi ep phun: 

Tu Menu Mold ch9n Molding -+ Create -+ ta duqc san phfun nhga nhu sau 
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e. Hoan thi~n kbuon : 
Tinh toan bf> tri h~ thf>ng giai nhi~t, thi~t k~ h~ thf>ng rut loi va cac b◊ ph~ cua khuon ta 

duqc khuon hoan chinh nhu sau : 
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ffinh 4-60 : Khuon hoan thi~n 

VI. Thiit ki khuon cho san phim nilp xa phong 

Bmrc 1: Thi~t l~p moi tnrong lam vi~c, ch9n thu ID\lC cong tac va dinh nghia h~ don vi 

* Moi truong thi~t k~ khuon 



Drawing 

Format 

Report 

Diagram 

Layout 

Markup. 

Process Plan 

113 

Name !. khuonnapxp 
:============.: 

Common Name I 

Listoftemplate files in 
.C:Files5.0 

@ Use defaulUemplate i;;}Cppy associated drawings 

L Cance.I 

Bmrc 2: G9i san phftm vao moi truong thi~t k~ khuon 

Bmrc 3: T~o phoi c6 kich thu&c phu hqp v&i san phftm 

Tir menu Mold Model ➔ Create ➔ Workpiece ➔ Automatic ➔ Ch9n vao g6ct9a d9 

PRT_CSYS_DEFYS ➔ xu!t hi~n h{>p tho~i va nh~p cac thong s6 nhu sau 
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Offsets--------,---·-----

Uniform Offsets l O 

+ 
J " 

X direction 

Y direction 

Z direction 

I 40.000000 1 40.000000 
J.,,,,.._.__,,,: 

1 ,; 
i 40.000000 I 40.000000 

i 40.000000 i 40.000000 

K€t qua duqc yhoi mau xanh 

Bmrc 4: Xac dinh l~i kich thu6c sful phfun theo h~ s6 co rut (vi d1_1 h~ s6 co rut la 2%) 

- Tir menu MOLD ch9n Shrinkage ➔ By Dimension ➔ Xuit hi~n h<)p tho~i, ch9n mfru ➔ 

Open ➔ Xuit hi~n h<)p tho~i, nh~p 0.02 vao 6 ratio ➔ 

- Luc nay kich thu6c mfiu da tang len 2% 

t:: 
ro 
CL. 
C: 
OI 
·o5 
(J) 

0 .,_ 
0 
(() 
c· 
0 
·o5 

C: C 
0 (J) 
:;::; E 0. 
0 iS 

Bmrc 5: T~o m~t phan khuon 

➔ Done/Return 
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- Thl,Ic hi~n tuong tg nhu khuon 2 ttim (san phfim ly) 

K~t qua m~t phan khuon 

Bmrc 6: Chia cit khuon 

- Thl,Ic hi~n tuong tg nhu khuon 2 tfim (san phfim ly) 

+ Ph§n 16i: d~t ten la CHAY 

+ Ph~n lorn: d~t ten la COi 

Bu6'c 7: Tach khuon 

- Thl,Ic hi~n tuong tg nhu khuon 2 ttim ( san phAm ly) 
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- Tren Model tree xu§.t hi~n cac ph§.n cua khuon du&i d1;U1g file.pct 

Model Tree 

1 (g KHUONNAPXP .ASM 
f----D MOLD _RIGHT 
i-----D MAIN PARTING PLN 

i t----D MOLD-FRONT - . ' 

j 1·--·*MOLDJ)EF _CSYS ! 
: $--,G;)KHUONNAPXP _REF.PRT , 
: 83·--@KHUONNAPXP _WRK.PRT f, 
! [ ..... µSJ Copy 1 [PART_SURF _1 - PARTING SURFACE(· 
'; $··~ Fill 1 (PART _SURF _1 - PARTING SURFACE] i 

. [----·CSJ Merge 1 [PART _SURF _1 - PARTING SURFAd 
!·----@§I Refpart Cutout id 286 

, }--·c@Split id 285 [CHAY- MOLD VOLUME] 
i ;----~ Split id 625 [COI- MOLD VOLUME] 
; ~}--c:;jCHAY.PRT 
'. $-E:JCOI.PRT 
l L. .. + Insert Here 

Bmrc 8: Tt10 t~p tin thanh phim 

- Thgc hi~n tuang tg nhu khuon 2 t§.m (san phim ly) 

Bmrc 9: Ma khuon 

- Thgc hi~n tuang tg nhu khuon 2 t§.m ( san phim ly) 

Bmrc 10: An phoi va m{it phan khuon 

- Thgc hi~n tuang tg nhu khuon 2 t§.m (san phim ly) 
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Bmrc 11: Xem qua trlnh mer khuon 

- Tu menu MOLD ➔ Mold Opening ➔ Explode ➔ Animate ➔ xem xong ➔ Done/Return 

(02 lfin) d~ k8t thuc 

Define Step 

Delete 

Delete All 

Modify 

Mod Dim 

Reorder 

Open Next 

Animate All 

. OoneJRetun:i 

Bmrc 12: Hi~u chinh kich thu&c san phim va c~p nh~t du li~u sang moi truong khuon 

- D€ hi~u chinh kich thu&c san phfim, chung ta c6 th€ m~u san phfim: File ➔ Open ➔ ch9n 

m~u ➔ Open 

- Hi~u chinh kich thu&c chi~u cao san phfim tu 30 thanh 25mm ➔ Bfim Ctrl + G d~ c~p nh~t 

kich thu&c m&i cho san phfim 

- K8t thuc: File ➔ Save ➔ OK ➔ Window ➔ Close d€ d6ng cua s6 san phfun l~i 

-.Ch9n Window ➔ Active d€ b~t hi~n hanh moi truong thi€t k€ khuon 

- Bfim Ctrl+G d€ c~p nh~t dfr li~u khuon (gf>m m~t phan khuon, CHAY va COI) 
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Bmrc 13: ThiJt kJ cac thanh phful cua b9 khuon 

a. Thi~t k~ cac tftm khuon, b~c cu6n phun, vimg djnh vj 

- B~ t~o cac thanh phAn cua be, khuon, thµc hi~n theo trinh tµ sau: Tu menu MOLD ➔ Mola 

Comp ➔ Create ➔ Part ➔ Solid ➔ d~t ten File ➔ OK ➔ Create features ➔ OK ➔ Solid ➔ 

Protrusion 

- Ve cac tfim khuon, b~c cu6ng phun, vong dinh vi nhu d6i tuQ'Ilg solid binh thuong 

* Thi~t k~ tftm khuon tren (200 x 200 x 20) 

- Tu menu MOLD ➔ Mold Comp ➔ Create ➔ Part ➔ Solid ➔ d~t ten File: tam_tren ➔ 

OK ➔ Create features ➔ OK ➔ Solid ➔ Protrusion ➔ Extrude ➔ Solid ➔ Done ➔ 

Placement ➔ Define: ch9n m~t tren cua tfim COI d~ lam m~t ph~ng ve phac ➔ Sketch ➔ 

tham chi6u cac d6i tuQ'Ilg: h? tn.ic ➔ ve hai duong tam trimg v&i h? tf\lc tham chi6u va bien 

d~g 200 x 200 ➔ v': ➔ Blind 

Done/Return (02 lAn) 

;--
1

......,
5-_oo.,...,..-------c-•-,_~ ➔ nh~p b8 day 20 ➔ Enter ➔ ➔ 
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* Thiit ki t!m d6': 200 x 160 x 30 

- Tuong tg nhu tren, thi€t k€ tfrm d5' ngay du6i tfrm CHAY ( chu y chi~u ), k€t qua 



120 

* Thi~t k~ 02 g6i d:ir: 200 x 28 x 60 

- Thgc hi~n tuQ'llg ttJ nhu tren, ti6p theo phfin tim do, k6t qua 
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* Thi~t k~ tim khuon drr6i: 200 x 200 x 20 

- Tdm khuon du6i dugc thi€t k€ ngay ben du6i 02 tdm g6i da, c6 kich thu6c nhu cim khuon 

tren va c6 them phAn 16 040 & gifta,. dung cho h~ th6ng dfiy b~ng thuy lµc tren may ep nhµa 

K€tqua 
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* Thiit ki tim dfiy: 200 x 90 x 15 

- Thi€t k€ cim dfry ngay tren tfim khuon du6i v6i ti€t di~n 200 x 90 va b~ day 15mm, k€t qua 
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* Thiit ki t§m giii': 200 x 90 x 13 

- ThiSt kS t~m giu ngay tren t~m d!y 
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- C6 th~ thvc hi~n tuong tv d~ ve b~c cu6ng phun, vong dinh vi, ch6t, b~~ d§n hu6ng, bu 

long. Thong thuong day la cac chi ti€t tieu chuful. 

b. Thi~t k~ h~ th6ng kenh din 

- V 6ikhuon 1 san phAm thi nhva se phun tn.rc ti€p vao long khuon nen khong c6 h~ th6ng 

kenh dful. 

- H~ th6ng kenh dfin se duqc thi€t k€ cho khuon nhi~u san phAm 
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c. Tbi~t k~ h~ th6ng d§y 

Sketch Tool . 
- Ve duong tron t~i nhfmg vi tri ty ddy, ty h6i: ch9n cong C\l '_,,_ ___ _ 

Ch9n m~it ph~ng vela m~t du6i cua t!m de du6i, ve 04 duong tron 010 t~i nhfmg vi tri ty 

ddy, 04 duong tron 012 t~i vi tri ty h6i, ch9n Done :v d~ k~t thuc 
., ' A)( • ., 

- T~o cac diem t~i tam duong tron bang l~nh Datum point >ex,, ch9n cung tron, ch9n On doi 

thanh Center ➔ ch9n New point va thgc hi~n tuong 1\t cho cac di€m con l~i 



APNTO 

APNT1 

AP~JT2 

APNT3 

APNT4 

APNT5 

APNT6 
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F21 (SKETCH_1) Center 

- Thi~t k~ ty diy: chc;m Mold Model ➔ Catalog ➔ Ejector Pin ➔ Add Set ➔ Ch9n mili 

ten s6 1 t~i 6 Point Feature ➔ Select Point ➔ Ch9n cac di~m da t~o bfulg l~nh Datum 
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Point ➔ Variable ➔ ch9n Datum Point tuong ung cac vi tri ty ddy (APNT2 - 3 - 4 - 5) ➔ 

ch9n bi~u tuQ'Ilg s6 2 d8 chqn ty 10, dai 200 tir Catalog ➔ d~tten la ty_l0 ➔ OK, cac di~m 

tuong ung se duqc gan ty ddy 10 

- Thi€t k€ ty h6i: tudng ti;r ch9n Datum point tuong ung v&i cac vi tri ty h6i (APNTO - 1 - 6 

- 7) ➔ ch9n bi€u tuQ'Ilg s6 2 d€ ch9n ty 12, dai 250 tu Catalog ➔ d~t ten la ty_12 ➔ OK, 

cac di~m tuong ung se duqc gan ty ddy 12 
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- ) " " " "" °" " "' °'" ~ 

--~,!~JiJ,!~J-?i£t,ll!f;)fl;;~(!. q, ," ""' «• ''" h, , ,,0 n; ''"', *"""""" h~ , 0 ' iiWJI] 
File 

Filter 

UNITS 

[MM 

VENDOR 

I H.I\SCO 

TrPE 

( Z-40 

DIAMETER 

[10 

LENGTH 

1200 

HEAD 

I STANDARD 

,. I 

·l 
Tl 

y ] 

T I 
CLI\SS 
DIAMETER 
HEAD _DIAMETER 
HEAD_THICKNESS 
R.A.DIUS 
LENGTH 
ORDER_NUMBER 
HEAD 

MMNS 
HASCO 
Z-40 
REGULI\R 
10.0000 
16.0000 
5.0000 
0.5000 
200.0000 

STANDARD 

~ Component Name-------------

( AB····; \, 1 01 
f l;,AB' it\/_ 

I Cancel 
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x. . . <.···:•• .••. ·.:::•· .•. ·· 
i)(X•·P?intFeatureT:-·. ·~--~-.....,..-~· 

[ill DATUM.POINT . 

... .. .. ...... . 

•(I, Variable. 
. . . .. . ... .. . . 

f---,:~ setMernbers.-• -· ---,-,--,----..,...,,..,,_.,.,_~. 
i I Component Point 

I None APNTO 
None APNT1 f' 
i"P{ 1 0 . . .. . .·•· . . .. . APNT2 · · · · · i> .•. •' I : fr-t10: : . -·~-. -· ... ~~ .. ~A=P=N=T=a=. :;;;:;:;::;·· ·•·x ,· L, 

Base ... Orient Pl. 

7Y 10 . APNT4 
!tc(i:j;;fos=. ::::=:==a==='-= ... =, . .,::;:;·.~:::::P,~~T~.: 5:;::., ""'.=,~=,=::•=>= .. ,,=.,,=:0= .... =:y"' 

--, } ► 

EJ Orient Plane---'-------'--'----~ 

f~j ====~==~•===~ 
-, 

t?d 
canc1a1 
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Variable 

-;::: Set Members----------• ·-
Component 

TY_10 
TY_10 
TY_10 
1Y_10 
[Y12c.· 
\TY 12 

!(~~~"\ 

!i=i ~=, 
~-.w,,,,,..;..,., __ .,:,,; 

Point Base ... Orient Pl. 

APt',ff2 "· 
APNT3 
APNT4 
APNT5 

•. APNT6 

Component------------. 

===~i""1:1."7•[i1 I TY~12 . ,1 l X ) 
•------------ •--~~••"'-'"'° 

!-.Cancel 

ii-

- Ch9n t!t ca cac ty b~ng each pick bi~u tuqng L~ ➔ ch9n mfii ten s6 3 ➔ ch9n m~it phfulg 

d~t ty d!y va ty h6i (mJt phing giti'a t!m diy va t!m gift) ➔ ch9n vao mfii ten s6 4 ➔ 1 

ch9n m~t ph~ng tham khao ( dinh hu6ng) la m~t phfulg bat ky vuong g6c v&i m~t phfulg d~t ty 

➔ Preview ➔ Ok, k~t qua 
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~~~~,1'.W.%'@11'10'l?.'illilt~~~~-~,n,,-,,, 0 ~="~ 

• ~rim Gommu'!~nfiL_.,,"" .·. , Ill] 
' g Sat Mernb~fa ' .• .· . l 
-~~~--"-~~~---~~~~~----.::-;: j 

Component 
' - ... _.-::..':;;:::-... :~· _,. .. 

Tr'_12 
TY_12 

lTC10 " ~·-~' 
rry.10··. 

Referen... Trim ... Of... . .. , 
None · From Fir ... o . ,.,ti 

> ~~~:. . .. ·.· .... · ~;~; ~,:~:::~. ·•·· '<![~' 
Non~;·~ FrbmFi:.o7] , 
None .· From.Firc;.0 , · ·-lTY 10 

!'r( 1.0 . · -· ·.· <r-.tpne . .· · .. From Flf.'.P -~-, ~ 

RefType-"-' ------------

Part Quilt Plane 

Io , i 
----------,-----·-,-•, ' .J' 

l Cancel l 

- Ciit chi~u dai ty ddy ➔ ch9n Trim To Geom ➔ Ch9n 04 ty ddy ( ch9n vao m9t ty hilt ky se 

xuilt hi~n h9p tho~i thao tac) ➔ ch9n bi€u tuqng l i£ f ( ciit xong ty se 16 len m~t tren cua 

d6i tuQ'Ilg ciit) ➔ ch9n mfii ten t~i o Reference ➔ ch9n d6i tuQ'Ilg ciit ty ddy la t,m chay ➔ 

OK, k~tqua 
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- Cit chi€u dai ty h6i ➔ chc,m Trim To Geom ➔ Ch9n 04 ty h6i (ch9n vao m<)t ty bfrt ky se 

xufit hi~n h<)p thol,li thao tac) ➔ ch9n bi~u tuqng {] .· ( cit xong ty se n~m 6 phia du6i cua 

d6i tuqng cit) ➔ ch9n mili ten tl,li o Reference ➔ ch9n d6i tuqng cit ty h6i la t!m c6i ➔ 

OK, k~t qua 
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- Ciit cac tfim khuon b~ng ty dAy ➔ chc;m Clearance Cut ➔ ch9n 1 ty bfit ky ➔ bang 

r =· 
Clearance Cut xufit hi~n ➔ ch9n bi~u tu()'Ilg h~:. d~ ch9n tfit ca cac ty ➔ ch9n Define ➔ 

ch9n Auto Update Intrscts ➔ Ok ➔ Preview ➔ Ok, k6t qua 



Component 

TY_12 
TY_12 None 
T{_1 0 None 
TY_10 None 
TY_10 None 
TY_10 None 

Intersect Components ----
i ,,v-, 

(_o_efi_in_e l1 ______ l 1 ~ ! 
Ok i Preview : Cancel 

- Done/ Return (2 lfui) 
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d. Cit 16 ai lip b~c cu6ng phun, 16 bulong, ch6t, b~c din hmrng 

- 0€ thµc hi~n vi~c cit b6 v~t li~u cua cac thanh phfui khuon, thµc hi~n theo trinh 11J sau ➔ 

Tu menu l~nh chc,m Feature ➔ Cavity Assem ➔ Solid ➔ Cut ➔ ve bien d~ng c.in cit ➔ 

Auto Update Intrscts ➔ Ok ➔ Ok 

- Lfui luqt thµc hi~n d€ cit cac d6i tuQ'llg nhu 16 Iip b~c cu6ng phun, 16 bulong, 16 ch6t, b~c 

dftn hu6ng, ... 

* T~o 16 ai lip b~c cu6ng phun 

Tirmenu MOLD ch9n Feature ➔ Cavity Assem ➔ Solid ➔ Cut ➔ Revolve ➔ Solid ➔ 

Done ➔ Placement ➔ Define: ch9n m~t ve phac la m~t d6i xung cua san phfim theo phuong 

d9c (m~t gifra) ➔ ve bien d~ng nhu hinh sau ➔ va cit trcm xoay 360° ➔ ch9n nhfrng tdm c.in 

cit qua - ch9n Intersect va ch9n kh6i c.in cit (g6m tdm khuon tren va tdm c6i), kSt qua 
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* Ci\t 16 ch6t, b~c dftn hmmg 

- Thvc hi~n tuong n.r nhu phAn ciit 16 d~ lilp b~c cu6ng phun v&i m~t ph~ng ve la m~t ph~g 

offset each m~t Mold_ Right 82mm va c6 ti~t di~n nhu hinh sau 
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BAI 11: TIDET KE CHI TIET ONG NOi TRONG TIDET Bl CO KHi:, BINH 
CAMHOA 

Gi6i thi~u: 
' Bai h9c nay nh&m cung cftp cho h9c sinh nhfmg ki6n thuc ung d1_mg ph&n m6m 

ProEngineer d6 thi6t k6 chi ti6t 6ng n6i trong thi6t bi ca khi, binh dim hoa trong ngh6 dt g9~ 

kim lo1;1i 

Mvc tieu: 

+ Thi6t l~p duqc moi trubng lam vi~c 

+ Phan tich duqc san phim va lga ch9n cac l~nh phu hqp d€ thi6t k6 

+ (1 ng d1_mg duqc cac l~nh cua ProEngineer d€ thi€t k€ chi ti€t 6ng n6i trong thi6t bi 

ca khi, binh citm hoa theo ban ve - v~t mfiu. 

NQi dung chinh: 

I. Thi~t l~p moi truirng lam vi~c 

- Tuang tl_f nhu bai tru&c 

II. Phan tich san phim va l~p trlnh ti}' thi~t k~ 

- Theo ban ve va v~t mfiu 

III. L\fa ch9n cac l~nh thi~t k~ 

- Theo hu&ng dfin 

IV. Ung dl}ng phin m~m ProEngineer d~ thi~t k~ d~ thi~t k~ chi ti~t 6ng n6i trong thi~t 

bj co- khi, blnh dim hoa 

1. Chi ti~t 6ng n6i (theo ban ve) 

Bu6'c 1: Su dl_ll1g l~nh Sweep d6 t/;lo kh6i theo dubng dfin, ti6t di~n 052 

Bmrc 2: Su dl_ll1g l~nh Extrude t1;10 kh6i 0 115 X 12 

Bu6'c 3: Su dvng l~nh Extrude t1;10 kh6i 0 52 x 2 

Bmrc 4: Su dl_ll1g l~nh Cut, Extrude citt kh6i 014 va l~nh Copy, Move, Rotate va l~nh Pattern 

d€ t1;10 04 16 tren ti€t di~n 085 x 12 

Bu6'c 5: Su dvng l~nh Extrude t1;10 kh6i theo bien d1;1ng x 15 (bao gf>m 0216 014) 

Bmrc 6: Su dvng l~nh Cut, Extrude citt kh6i 052 x 2 

Bmrc 7: Su d\lllg l~nh Cut, Sweep citt kh6i theo dubng dfin, ti€t di~n 0 40 

Bu6'c 8: Su d\lllg l~nh Round ho cac cung R5 va R3 

Bu6'c 9: Luu k€t qua 

2. Blnh dim hoa (theo ban ye) 

Bu6'c 1: Thi€t l~p moi trubng lam vi~c, ch9n thu mvc cong tac va dinh nghia h~ dan vi 
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Bmrc 2: Ve cac ti~t di~n b&ng duong Curve 

Bmrc 3: Su d\mg l~nh Blend va c6 th8 hi~u chinh cac h,ra ch9n d8 lam xoin hinh d~ng binh 

hoa 

Bmrc 4: Su d\mg l~nh Shell d8 t~o thanh m6ng 

Btr6-c 5: Su d\lng cac l~nh hi~u chinh d8 trang tri 

Bmrc 6: Luu k~t qua 
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BAI 12: TIIIET KE SAN PHAM LY UONG BIA, BINH SU A, BANH XE 

Gi6i thi~u: 

Bai h9c nay nhim cung c~p cho h9c sinh nhfmg ki~n thuc ung d1,mg phful m~m 

ProEngineer d~ thi€t k€ sari phfrm ly u6ng bia, binh sfra, banh xe trong ngh~ c~t g9t kim lo~i 

Ml}.c tieu: 

+ Thi~t l~p duqc moi truong lam vi~c 

+ Phan tich duqc san phfrm va lµa ch9n cac l~nh phu hqp d~ thi~t k€ 

+ Ung d1,1I1g duqc cac l~nh cua ProEngineer dS thi~t k~ ~an phfim ly u6ng bia, binh 
~ ~b 

sfra, banh xe theo ban ve - v~t mau. . 

N<)i dung chinh: 

I. Thi~t l~p moi trrrong lam vi~c 

- Tuang tµ nhu bai tru&c 

II. Phan tich san phim va l~p trinh tl}.' thi~t k~ 

- Theo bari ve - v~t m&u 

m. Ll}.'a chQn cac l~nh thi~t k~ 

- Theo hu6ng d&n 

IV. Ung dl}.ng phln m~m ProEngineer d~ thi~t k~ d~ thi~t k~ san phim ly u6ng bia, 

binh sfra, banh xe 

1. Ly bia 

Bmrc 1: Thi€t l~p moi truong lam vi~c, ch9n thu m\lc cong tac va dinh nghia h~ dan vi 

Brr6'c 2: Thi€t k€ kh6i theo bien d~ng dS t~o tb v&i l~nh Extrude x 270 

Brr6'c 3: Thi~t k€ 02 gan d9c v&i l~nh Extrude x 270 

Brr6'c 4: Thi& k€ 0 I gan ngang v&i l~nh Extrude x 124 va Pattern thanh 09 gan 

Brr6'c 5: Thi€t k€ 02 mia gan ngang v&i l~nh Extrude a 02 dfiu 

Brr6'c 6: T~o mp song song v&i mp day: 4mm dS thi~t k€ ga nbi cua lybia 
,, ? ? ' 

Brr6'c 7: Sir d1;ng l~nh t~o khoi Revolve de t~o ga noi, chu y hai kich thu&c 13.5 va 30 mm 

Brr6'c 8: Pattern cung m9t luc hai phuang dS t~o cac ga nbi cho lybia 

+ Tham chi€u kich thu&c 13.5 dS t~o day 10 d6i tuqng, kich thu&c t~o day la 27 

+ Tham chi€u kich thu&c 30 dS t~o day 3 d6i tuqng, kich thu&c t~o day la 35 

Brr6'c 9: C~t bo phfin du cua cac ga nbi 

Brr6'c 10: U6n t~m v&i l~nh Toroidalbend: 360, Both side 

Brr6'c 11: T~o 02 di~m t~i tam cung cua mi~ng va day ly 
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Bmrc 12: T~o tl1)c qua 02 di~m 

Bmrc 13: T~o m~t phing chua tl1)c vahqp v&i mp gifra song song v&i mi~ng, d~ duqc mp 

gifra d9c theo ti€t di~n ly, dung d€ t~o day ly va quai 

Bmrc 14: T~o day ly v&i l~nh Revolve 

Bmrc 15: Ti.io quai ly v&i l~nh Sweep 

Bmrc 16: Luu k€t qua 

2.Binh sfra 

K€tqua 

Bmrc 1: Thi€t l~p m6i tnrong lam vi~c, ch9n thu ml,lc c6ng tac va dinh nghl'a h~ dan vi 

Bmrc 2: Sfr d\Ulg l~nh Revolved€ ti.io than binh 

Brr&c 3: Sfr d\Ulg l~nh Sweep d~ ti.io mi~ng r6t 

Bmrc 4: Sfr d\Ulg l~nh Cut, Extrude 

Bmrc 5: Sfr d\Ulg l~nh Shell 

Bmrc 6: Sfr d\Ulg l~nh Sweep d€ t~o quai 

Bmrc 7: Sfr d\Ulg cac l~nh hi~u chinh trang tri 

Brr&c 8: Luu k€t qua 

3. Banh xe 

Bmrc 1: Thi€t l~p m6i tnrong lam vi~c, ch9n thu ml,lc c6ng tac va dinh nghl'a h~ dan vi 

Bmrc 2: Ti.to kh6i 1000 x 100 x 5 v&i l~nh Extrude 
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- 100.00 

11 --------- . ~\L -------------------------··------------,- • ·------------------------------- -- . V -------------

1 

! I 

• 1000.ool • 
' : 
' ' 

K€tqua 

Bmrc 3: T~o khf>i 35 x 10 x 3 v6i l~nh Extrude 

r 
10.00 

K€t qua 
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Bmrc 4: Su d\lflg l~nh Pattern: kich thu&c tham chiJu la 5, kich thu&c t~o day gifra cac d6i 

tm;mg la 20, t6ng s6 d6i tuqng dn t~o la 50 

K€t qua 

Bmrc 5: Su d\lflg l~nh Copy, Mirror d~ t~o d6i xung 

Bmrc 6: Su d\lflg l~nh cu6n tfim ToroidalBend v&i h;ra ch9n 360, One Side va tiJt di~n u6n 

nhu sau 
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25-. 00 

t 

18.00 --i 

K€t qua 

Bmrc 7: Luu k€t qua 
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BAJ 13: THIET KE SAN PHAM TUA ViT PAKER, CHU<)T VI TINH 

Gioi thifu: 

Bai h9c nay nhftm cung c~p cho h9c sinh nhung ki€n thuc ung dl)Ilg phful m6m . 

ProEngineer d€ thi€t k€ san phfim ly tua vit paker, chu9t vi tinh trong ngh6 c~t g9t kim lo~i 

M\IC tieu: 

+ Thi€t l~p dugc moi truong lam vi~c 

+ Phan tich dugc san phfim va h.ra ch9n cac l~nh phu hgp d€ thi€t k€ 

+Ung d\mg dugc cac l~nh cua Pro Engineer d€ thi€t k€ san phfim tua vit paker, chu9t 

vi tinh theo ban ve - v~t mfiu. 

N{>i dung chinh: 

I. Thi~t l~p moi tnr011g lam vi~c 

- Tuong u,r nhu bai tru6c 

II. Phan tich san ph§m va l~p trinh t\1' thi~t k~ 

- Theo ban ve - v~t mfiu 

III. L\l'a ch9n cac l~nh thi~t k~ 

- Theo hu6ng dfin 

IV. Ung d\lng phln m@m ProEngineer di thiit ki di thiit k~ san phim tua vit paker, 

chu{>t vi tinh 

Sanphfim 



150 

Bmrc 1: Thi~t l~p moi tnrong lam vi~c, ch9n thu m9c cong tac va dinh nghia h~ don vi 

Bmrc 2: Tc;io phAn than v&i l~nh Var Sec Swp 

' Insert : Analysis Info Applications Tools Window HE 

ofh,,;; . 

t·q·Mt... 

6J E}..1rude .. . 

o:e Revolve .. . 

Sweep 

Blend 

swept Blend ... 

Helical Sweep 

3/ Boundary Blend .. . 

!.~Yarlabl~·Secti?~ ... ~".l'eep:::········. 

Model Datum 

Annotations 

Cosmetic 

(ZJ Style ... 

Restyle ... 

Facet Feature ... 

,f3 Warp ... 

Independent Geometry ... 

User-Defined Feature ... 

Shared Data 

Advanced 
hay 

. ~ Variable Section swee1> 

Variable. Section Sweep Tool 

Y nghia: Vu6t m9t bien dc;ing theo nhi€u quy dc;io (duong dfin) 

- Tc;io cac duong Curve I, 2, 3 (M~t ph~ng ve phac la Front) 

- T~o duong Curve 4 theo ti~t di~n ( M~t ph~ng ve phac la Right) 



151 

75.00 

50.00 

+ 35.00 
55. 00 . 

H 
12.00 

7.00 18.00 

H 

Curve 2 

Thu W cac dubng Curve 

urve4 

Curve 3 
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Thu tv ch9n cac duong Curve 

Quy d~o 2, lufoug Vector 
ngang(X- trajectc;[y) --.. 

Quy c1.q.o g6c 1-
(0rigin trajecto~ 

Bmrc 3: T~o phfrn dt h,ic giac va bo cung 

R8 

Ti€t di~n 



Tao Curve luc gitic 

C ,$ l .,, at UC glltc: 

Bm'rc 4: Cit 16 

3 2 

Bm'rc 5: Bo cung 
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Qny c1~o c~t fa Cm"''e vt1a b;lO, 

bi€ n d~ng c~ t nhu' hinh. 



R I 

R! 

Bmrc 6: ThiSt k~ phful than vit 

¢5 

60 

Bmrc 7: Thi~t k~ khia vit 
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-- RO. 5 

Bo cm1g th.tin 

r\0.5 

R4 

I . .. 
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Cae bll'.OC' !::JO khia 

Stl' dt;m.g l~nh Cut-Revolve a€ b;to khfa, dung Copy di tQo khfa th11 hai 
l~ch m9t g6c 90°, dung Pattern dl t~o ra 4 ld1fa. 

62.00 

2.00 

Bie-n d~ng khfa 

Bmrc 8: Luu k6t qua 
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BA.I 14: TIDET KE sAN PHAM cHAN BUN (DE XE MAY) 
Gi6i thi~u: 

Bai h9c nay nh&m cung cAp cho h9c sinh nhung ki€n thuc ung d\mg phfin m~::n 

ProEngineer d~ thi€t k€ san phAm chin bun (de xe may) trong ngh~ cit g9t kim lo~i 

Mvc tieu: 

+ Thi~t l~p duqc moi truong lam vi~c 

+ Phan tich duqc san phAm va Iva ch9n cac l?nh phu hqp d~ thi~t k~ 

+ (r ng d\lllg duqc cac l?nh cua ProEngineer d~ thi~t k€ san phAm chin bun ( de xe 

may) theo ban ve - v~t mfiu. 

Nl}i dung chinh: 

I. Thi~t lip moi trrr011g lam vi~c 

- Tuong tv nhu bai tru&c 

II. Phan tich san phim va lip trinh t11 thi~t k~ 

- Theo ban ve - v~t mfiu 

Ill. L11a ch9n cac l~nh thi~t k~ 

- Theo hu&ng dfin 

IV. Ung dvng phftn m~m ProEngineer d@ thi~t k~ d@ thi~t k~ san ph§m chiln him ( de xe 

may) 

Bmrc 1: Thi€t l~p moi truong lam vi?c, ch9n thu mvc cong tac va dinh nghia h? don vi 
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Insert LAnalysis Info Applications .Toe 

Rib 

Chamfer 

ti} Extrude .. . 

◊-·1:> Revolve .. . 

t_solid.prl 
_solid.prf 

§f' Boundary Blend ... 

'~ Variable Section 
Bmrc 2: Dung l~nh Swept Blend -------1 Swept BlenctTool t~o m~t cong chinh dS 

t~o dang cho chiln bun 

+ Ch9n Sketch Traj 

+ Mp ve phac la Front 

+ Ti6t di~n ve phac 

1'31) ~I) 

1$l.()ll 

l ❖ t-Oll1 

I.SL 00 

102 00 

2'5lU!iQ 

_L__ gr ,.[J ___ -v---<--1 -· ___ I __ 
I~ 

! 
+ Nh~n di€m 3, 5, 6, 7 bing each ch9n Accept,+ Bo di€m 2, 4 bing each ch9n Next 

+ Enter d6 chftp nh~ g6c xoay 

+ Lfin luqt ve cac ti6t di~n nhu sau 



40.0(f . 
1 

i 
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K€t qua 

I -



Bmrc 3: Su d1,1ng l~nh Extruded€ t~o m~t 

+ Mp ve phac: TOP 

+ Ti€t di~n, chi~u cao dun 400 
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K€t qua 

+ Su d1,1ng l~nh Copy, Mirror qua m~t Front 



Bu:6'c 5: Su d\lng l~nh Trim 

+ Mp ve phac la Front 

+ Ti~t di~n, c&t xuyen subt 

160 



Bmrc 6: T~o m~t bfulg Extrude 

·+Mp ve phac: Top 
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K€tqua 

+ Ti€t di~n, chi~u cao dun W ch9n, sau d6 dung l~nh ve m~t Flat, Dung Merge, Join d6 

lien k€t 
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60. 00 . 
Jf--.,,.__ ~-·. ···~.~~ .. :: 

K~t qua 

., 

Bmrc 7: Dung l~nh Merged~ t~o 



Bmrc 9: Bo cung 

+ Du&i day: R30 

+C~nh: R20 

+ Tren: RIO 
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.+ Bo cung 2 c~nh dung cua suon RS, con l~i RIO 

Bmrc 10: T~o khfii co thanh mong 

+ Su dµng Pro, Use Quilt, Thin, chi~u hu&ng vao trong, 3mm 

Bmrc 11: T~o 16 nhu hinh sau 
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Bmrc 12: Luu k8t qua 

--------------------------------] 
B.AI 15, 16, 17: L4}> TRINH CAM GIA CONG CHI TIET 2D VA 2D ½ 

Gi6i thi~u: 

Bai . h9c nay nhim cung cfip cho h9c sinh nhung ki8n thuc ung d1,Ulg phful m~m 

ProEngineer d8 l~p trinh CAM gia cong chi ti8t 2D va 2D ½ trong ngh~ c~t g9t kim lo.;ti 

M\IC tieu: 

+ Thi8t l~p dugc moi truang lam vi~c 

+ Phan tich dugc san phfun va lµa ch9n cac l~nh phu hgp d8 l~p trinh CAM 

+ Ung d1,Ulg dugc cac l~nh cua ProEngineer d8 t l~p trinh CAM gia cong chi ti€t 2D va 

2D ½ theo ban ve - v~t mfiu. 



N(H dung chinh: 

I. Thi~t 1,p moi tnr011g lam vi~c 

- Theo hu6ng dfui 
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II. Phan tich san phim va 1,p trinh tv gia cong 

- Theo ban ve chi ti€t va v~t mfiu 

III. Lva chQn ch~ d(> gia cong 

- Theo hu6ng dfin 

IV. Lva ch9n cac l~nh thi~t k~ va 1,p trinh CAM 

- Theo hu6ng dfin 

V. Ung dvng phin m~m Pro Engineer ai thi~t k~ ai thi~t k~ va 1, p trinh CAM gia dmg 

san phim 2D va 2D ½ - chi ti~t s6 1 + 2 + 3 + 4 + 5 + 6 + 7 

1. Thi~t k~ san phim 

- Theo ban ve chi ti€t va v~t m~u 

2. L,p trinh CAM 

* Tieu chi ch9n dao: Theo drr011g kinh dao (va ban kinh dao ciu) 

+ Cit duqc hay gia cong duqc nhfmg ch6 c6 luqng du 16n nhftt sau 0 1 lful di chuy~n dao 

+ Cit hay gia cong duqc cung lorn 

+ Chc;m duong kinh theo tieu chuAn 

+ T6i thi~u v€ s6 luqng dao 

* Cho trmrc bang dao: 

+ Tl: Khoan. + T2: 050. + T3: 08. + T4: Khic 0 0.1. 

+ T5: 010 hay 012. + T6: 04. + T7: 06. 

+ T8 -T16: Tuy ch9n. 

* Vi dv: Bai t, p 01 

Dl_Ia vao cac tieu chi tren, c6 th~ ch9n dao nhu sau 

+ T2 d~ cit bien ngoai sau 5mm 

+ T5 d~ dt bien ngoai sau 3mm (11 < 0 < 16) 

+ T3 d~ cit hai ranh xien va h6c vuong sau 6mm 

+ Tl d~ khoan 06 16 

Bmrc 1: Thi€t l~p moi truong lam vi~c, ch9n thu m\lc cong tac va dinh nghia h~ don vi 

* Thi€t k€ chi ti€t va luu k€t qua 

* Moi truong l~p trinh CAM 



Name 

Sketch 

Part 

Assembly 

Manufacturing 

Drawing 

Format 

Report 

Diagram 

La ·out 

Markup 

l laptrinhNC01 

Common Name ! 

NC Assembly 

Expert Machinist 

CMM 

8t1eetmetal 

Cast Cavity 

Mold Cavity 

Dieface 

Harness 

Process Plan 

Cancel 
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""~~1tm''wmw:iiir,,1tMt~mm.w~mtmmmimw11i·1mimmmimr:m,.1;~ ' 

& hf ew: fi:im.$:?l?Upvs ,.,.,"'T :,,"",,,,.,,,.""., "''"h .,,H, i:¾ • " "' , , '·""'ill\"1:~ill\'1'1111 

i mrnns_mfg_nc : LBrowse ... : 
-,-----

Copy associated drawings 

Bmrc 2: G9i chi ti~t mfiu 
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· tJf:• Assemble Referenc.e Model 

Assemble a reference model 
Ch9n •======~='--'-"-=~ ➔ Xudt hi~n h<)p tho~i ➔ ch9n chi ti6t cAn l~p trinh 

CAM➔ Open ➔ Xufit hi~n thanh cong C\l 

ill{; ¢,Select any reference for auto type constraining. 

Automatic 
:::::::::::=:::=c::=:::=::::=::::::::::::::::::::~:::::::::::~:::::::::::====:::::::l::Jc Mate 

ffi] 01,ASM 

i·····ll NC_ASM_RIGHT 
l····ll NC_ASM_TOP 
?··1J NC ASM FRONT 

/····*NC=ASM=DEF _CSYS 
! ..... ♦ Insert Here 

,!,MAU-NC-2D.PRT 

5 Align 
~Insert 
)-coord Bys 
'/Tangent 
/PntOn Line 
~Pnton Brf 
62JEdge On Stf 
.,, Fix 

ade in the fe 

Ch9n Default ➔ oldialo~ bO d~ chdp nh~n 

Bmrc 3: T~o phoi cho chi ti6t gia cong 

Create an Auto~Workpiece 

Ch9n :----------➔ xudt hi~n cong C\l 

➔ Ch9n h~ tf\lc t9a de) 

xudt hi~n phoi mau xanh 

Bmrc 4: T~o h~ tf\lc t9a de) 

➔ ➔ K€tqua 



j{:-: Coordinate System 
% 

9n""-'--'-----"----'---_;_;_-'-'-'--'---=-'--' 
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Surf:F 4(PROTRUSION):... On 
Surf:F 4(PROTRUSION):... On 

. 8utf:F4(PROTRUSION): ... On 

➔ sir dvng Ctrl va chm)t trai d6 lfrn hrqt: ch9n 03 m~t phfing giao nhau ti;ti m<)t di6m lam g6c 

t9a de) 

➔ Ch9n Orientation ➔ h,ra ch9n va d6i chi6u cac trvc X, Y, Z tuan theo quy tic " Ban tay 

phai" 

Orient by 

References selection 

Use 

to determine I Y 
'--~ 

Use S~rf:F4(P ... I 

to project 

I Cancel 
·~~~' ➔ Ok 

Bmrc 5: Ch9n may va g6c t9a d<) cho chi tiSt gia cong 

0 &6 9Mf, 4 bp&dd6H 2 
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Steps LAn~ly~is . Info Applications 

~ Process Manager !~U 9peration ··· ················ 
Auto~ 

Jl~operntion 

'-----,--
liJ:!J?~tatiQJJ ,i@tl!f!wbw<,;, '% """ '""'''"' h•. ,, « '~ "' ,.:,,JllllIJIIJ 

File 
·-~~~ ... :::.·:~~·.··:-_._.~~· 0····-~~ 

Operation Name 

+NC Machine ,, !I !ff 1 
'-----------' 

i===---[,__·_F_s_E,~_T...:::P_o_______," IFlff :;l1ifl Fixture Setup 

General FromfHome 

Reference--------------• 

, + Machine Zero 

,-Retract--------------~1 

I Surface 

'Tolerance 

: StockMaterial I Unspecified 

➔ Ch9n bi6u tirqng t~i dong NC Machine ➔ Xu§.t hi~n h()p tho~i 
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MachineName ;::M=A=CH=0=1=======T,: CNC.Control 

Machine Type Mill • ·1 ;=:========== 
:==========: Location 

Number Of /\)(es '-3_/\)(_' i_s _______ __,• J 

C::] Enable CMM Probing 

'•"::··>>?\ . ,--fcutting {--[Custom !I ~ j Machine ( 
Output Spmdle 1Feed :Tools 1Travel ,Cycles ,,commenlo)AssemblY; 

;~~ Post Processor Options---------

, PP Name [ UNCX01 i Defaults ! .PPRINT ! 
-----

CL command output Options ----

FROM I Do Not Output T I 
LOADTL [ Modal • ] 

';========'. 
COOLNT/OFF[ Output • j 

>========; 
SPINDUOFF [ __ o_ut_p_ut _____ ___,• j 

Ch9n I \ t~i dong Machine Zero ➔ ch9n h~ t11,1c t9a d<) vira t~o ➔ Ok 

Bmrc 6: Cac phuong phap l~p trinh CAM 

a. L~p trinh CAM theo duong din 



+ Name: ten bu6c l~p trinh 
+ Tool: dao 
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+ Parameters: thong s6 cit (t6c d9 ch~y 
dao, chieu sau cit, s6 vong quay cua dao, 
... ) 
+ Retract Surf: m~t ph~ng lui dao, la mp 
sau khi gia cong xong dao rut v€ 
+ Tool Motions: chuyen d<)ng cua dao 

2Axis 

3Axis 

Done 

Play Path 

Seq Info 

Done Seq 

Next Seq 

Quit Seq 

Parameters 

Coord Sys 

Tool Motions 

Quit Quit 
Chc;m 3 Axis------➔ Done ➔ Xudt hi~n cac h;ra ch9n va ch9n ------'➔ 

Done ➔ xudt hi~n cong C\l va d~t ten 

i bien5mm 

➔ ➔ Xudt hi~n h<)p tho~i v€ dao va khai bao dao nhu sau 
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File Edit View 

\ TOOLP ... TOOL_ID 

~~~, .... 
TOOL_TYPE 

·:··:·:•,1,;·:,,:;,,•·,,,"' '' ~- 1\ ( 
General Settings I Cut Data J BOM i OffsetTable •. 

Name: 
CUT\ 

'T0002 

' Type: 

I f END MILL 

I 

cancel + Hide Details Apply Revert 

+ Name: Ten dao, vi d1.1 T000I, T0002, ... 

* N~u la T0002, T0003, ... thi vao Settings ➔ khai bao tfi Tool number: 2, 3, ... tmmg 

frng 

+ Type: lo~i dao 

+ Trong vfd\l nay chc;m dao T0002, 050 dai 100 ➔ Apply ➔ Ok ➔ XuAt hi~n h<)p tho~i vS 

ch€ de) cit 

File Edit .Information Tools 

CLEAR_DIST 

8PINDLE_SPEED 

+ Hide Details 

Lga ch9n va khai bao cac thong s6 nhu sau 

' 
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+ CUT_ FEED: luQTig ch~y dao, tbc d9 ti6n ban, ... theo phuong X, Y. Vi d\l ch9n 300 

rmn/phut 

+PLUNGE_ FEED: luQTig ch~y dao, tbc d9 ti~n ban, ... theo phuong Z. Vi d\l ch9n 50 

rmn/phut 

+ STEP _ DEPTH: chi~u sau m6i lop cllt, vi d\l ch9n 1mm 

* N6u chia thanh nhi~u lop cllt ➔ Ch9n All ➔ ch9n NUMBER_ CUT: nh~p s6 lful clit, vi 

dl): 5 ➔ Basic 

+ CLEAR_ DIST: khoang each ml'.lt phllng an toan so v&i ml'.lt phllng phoi, la ml'.lt phiing t~i 

do duqc tinh la hilt d~u cllt g9t. Vi d\l ch9n 2mm 

+SPINDLE_ SPEED: sb vong quay cua dao (trl)c chinh), vi d\l 1500 vong/phut 

➔ OK ➔ Xu!t hi~n h9p tho~i ➔ Nh~p khoang each m~t phllng lui dao 

..... . ... , . 

(7: Reference• ---...... · .c.----'--"'-"-~ 

! · 1 ACS0:F6(CSYS) 
' 

Orientation f Z 
.:~---

➔ Ok ➔ Xu!t hi~n h9p tho~i 

J Type Sta... II 

• <start of tool path► ' 
·-------------1., f~end oftool path► . · T 

!·-
i :===========::::=·=-··=··=~·-J 

Curve Cut 

OK 
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Sketch Plane -.-.-.-·, 

· Plane 

Sketch Orientation - ----

Sketch view direction 

Reference 

Orientation 

---=---·------ ➔ l\Ia va ch9n m~t phfulg ve duong dftn cho dao " 
i 

MAT PHANG DAY CUA BIEN DANG"➔ chip nh~n ➔ tham chi8u, ve hay copy duong 

vDone 

Continue with the current section. 
dftn cho dao ➔ duong dftn sau khi copy c6 mau vang ➔ . .➔ tr& 

[ Curve Cut .,. ]I lnsertJ 

OK Cancel 

h;ti h<)p tho~i .__ _____________ ➔ ch9n Insert ➔ xuit hi~n h<)p tho~i 
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·-Options-.-------------------, 

Tool Offset Matsrial Side 

Left Right. Righl 

Check Surfaces 

hi~n duong d~n mau do 

StartHeightl No Items 

Height:! No Items 

-.options 

Toot Offset Material Side 

Left Right 

Check Surfaces 

Add Reference Parts 

Selection 
No Items 

II 

II._,, 8dl X 

➔ ch9n vao duong d~n vira ve ➔ xuilt 



C6 th~ ch9n ¼ d~ d6i chi~u d~y dao 

Va ch9n hu6ng hi~u chinh ban kinh dao 
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+ Left: dao hi~u chlnh hen trai duong ch~y dao 

+ None: theo tam dao 

+ Right: dao hi~u chlnh hen phai duong ch~y dao 

* Vi d\l trong truong hgp nay ch9n Left 



· Height!_ No Items 

Options 

Tool Offset 

Right 
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Add Reference Parts 

H 

Chc.m . .,., tren h9p tho~i 
Applies and saves any changes you have made i.n the 
feiature tool .and then closes the tool.c:lashboard. 

"'\;" "*"°~""'\ ":<. "'"m ' ~'"' '?Ml W, ~Ber "'~ "', o;; 0 ""ii~,,,,.,,., ~ 

11,Jf;op,~~JJti~ns,,;;, .. ;ls:·.,, •, , , , II 
Edit .••... 

j! Type 

I <stat1 of tool .path> 
i! 1: Auto Plunge 

Sta ... 

l!1;Curvecut~ .. ,.~~~•··•~~·· J• .. 0ci 
l <end of tool path> 

l Curve Cut T ]L 1nsert 

Cancel 1 

Tr& l~i h()p tho~i L-------'-'-----"------'-~---va ducmg ch~y dao mau vang 



curve Cut 
Drive Surface Cut 
Follow Curve 
Goto Point 
Go Delta 
Goto Home 
Plunge 
Retract 
Tangent Approach 
Tangent Exit 
Normal Approact·1 
Normal Exit 

Lead out 
Helical Approach 
Helical Exit 

+ TiSp h_lc ch9n Lead in CL Command 

Ch9n Insert ➔ xu!t hi~n h(Jp tho~i 

\ FEDRAT/300.000,MMPM 
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••••-••>••-•--•••····•••• ,,,-,,-m-~, -~~-•• .. ,,..,~--~--•••'~'•'•'< • , -----.,~,------~-~ 

; Coolant... l ! (COOLNTIOFF) 
'~.w~=-,1;' ·~ ·'·::;:··~····~.~, .. :·~•.-··----~---~ 

Entry Angle i (90) 
·•;=:======================:::: 

Tangent Lead Step I (0) 
:::::=======================:::::: 

Normal Lead Step ( (0) 
::=====================:::::: 

Lead Radius f 50 

( Cancel ] 

Preview tool path for current setting 

, d~ thiSt kS di~m vao dao 

Khai bao ban kinh cung ¼ d~ t~o di~m vao dao (Lon hon ban kinh dao va dam bao dieu ki~n 

dao n&m ngoai phoi ) ➔ Preview d~ xem k8t qua ➔ Ok 
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.... .. . .. ,-'-'--------"----------------------~. 
}Spin~:J 

,,, ............. ·'·· .... . 
{;_....... . ":"· . :1: ,f·------------------------, 
I .pq()lanL: .J j(COOLN.!!9ff) 

> ~, .. ~. ~;-,--. -, ---.~-..;.,-:;:::.::::.:::::::: 

l 
ExitAngle j (90) ., I 

r:;::===================='.., 
Tangent Lead Step ! (0) ., I 

~=======================: 
Normal Leal::! Step i (0) • !,1 ';:::, ====================~ 

Lead Radius I 50 

* Tuang tµ cho Lead Out --------------------------------------------' 

Tr& l~i h9p tho~i 

<start of tool path> 
1: Auto Plunge 
2:Leadln 

3: Lead Out 



Seq Info 

Done Seq 

Next Seq 

Quit Seq 

Screen Play 

NC Check 
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Ch9n Play path ➔ NC Check Gouge Check ➔ Xudt hi~n giao di~n xem mo ph6ng 

SJ·il Project: cgtpro_operations 

Et··Setup: 1 

~--4 CNC Machine 

(' Con'lrol 

~-.Machine 
t;3 . ...;;;.. Attach (0, o, l1 

~-6J stock 1 cd 
. ~ ' 

~-JI Coordinate System~ 
l L .. ~ Orientation 1 

!--·fJ Tooling: cgtpro 

1$1--NC Programs 

I L tJl cgtpro.tp 

!----NC Subroutines 
L-eS Saved IP Files 

~ tJJ B GIi iEl 'J -!'.I J!lI JI pJI: ~ '',/; ~PT B 
•go~~~•~~~~"m~m•~•~•~ 
~~~ X•-ffifi8 SBBP-~~-~ 

f\X .,v ...;: 1_~~1 +"'_,. ,.,-:.,_ .f7il _rai;;i c:;:;:J rm c:;:;:J a□ 
... OI 7.J _'T-l + '"V' LIii 1.31!:1 C!!:l I! □ □□ □□ 

Hi~u chinh t6c d(> xem mo phong va ch9n nut d~ xem k€t qua l~p trinh CAM 

Xem xong dong giao di~n va ch9n Save checked Files 
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.Do you want to save the changes you made in the following files? 

cProject 

Cancel 

Xem xong ➔ Done Seq ➔ Luu k6t qua 

b. Phtrong phap l~p trinh phay theo th~ tich 

Wi Volume Ro11t)h 

Ch9n .. · .Inserts a Volume Roughing step xufit hi~n Menu l~nh hen phai giao di~n, danh dfiu 

ch9n vao cac o sau 

+ Name: ten bu&c gia cong 

+ Tool: dao 

+ Parameters: thong s6 dt 
+ Retract Surf: m~t phing lui dao (N6u khong CHON phfin m6m se lfiy m~t phing lui dao 

cua bu&c tren) 

+ Volume: th~ tich cfin gia cong 

(!) "E ~ 't: 
(D 

tJ" "E Q) 
(J) :::J 

s::: .!:::! Q) tJ" Q) 

ID iE 0) 
ro E ,8 Q) 

tJ" Q) E 0) (D E E CL. 0 .s Q) 
0) 0) .c 

>- «: er C x ..... E '-' ro ro :::J Q) 0 Q) ·:5 0 
~ a:: (.) 00 D z G (.) 

(J) 0) 
a. 

~ 
Q) 

0 't: 
,_, 

£2 
0 00 ~ ..... 

.....I :::J ro :::J 
0. (0 :::J s (.) 
0 CD ,:u 

c:: .... 
:o ·:5 
•Q G 

➔ Done ➔ xufit hi~n dong l~nh ➔ d~t ten 

Enter NC Sequence hame a:••·· 

j phayhocvuong 
➔ ..,,. ➔ Xufit hi~n h(>p tho~i vS 

da6 ➔ khai bao va ch9n dao T0003, 08 ➔ Apply ➔ Ok ➔ Xufit hi~n h(>p tho~i thong s6 c~t 

Ch9n va khai bao cac thong s6 nhu sau: 



File. Edit Information Tools 

Parameters 

! 300 

I Parameter Name 
l 

CUT_FEED -

ARC_FEED 

FREE_FEED 

RETRACT_FEED 

TRAVERSE_FEED 

PLUNGE_FEED 

STEP_DEPTH 

PROF _STOCK_ALLOW 

ROUGH_STOCK_ALLOW 

BOTTOM_STOCK_ALLOW 

CUT_ANGLE 

PHAYHOCV ... 

50 

0 

1YPE_SPIRAL 

CLIMB 

ROUGH_&_P ... 

2 
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, 8CAN_1YPE 

CUT_1YPE 

ROUGH_OPTION 

CLEAR_DIST 

SPINDLE_SPEED 

l:~()()J lltdT 0£.Tl.i..=,.l>..1 __ ___,_,_,()=1="1=":...-__ -----'-_____ _ 

OK 
'=-·-· :...,.,,..,: 

Cancel ♦ Hide Details 

+CUT_ FEEf, t6c d9 tien dao theo X, Y: 300 mm/phut 

+PLUNGE_ FZED: t6c d9 tien dao theo Z: 50 mm/phut 

+ STEP _ DEPTH; chi6u sau m6i l&p cit: Imm 

+ STEP _ OVER: luQng dich dao ngang, la khoang each gifra hai tam dao, nen ch9n nho hon 

ban kinh dao: 3mm. 

+ SCAN_ TYPE: ki~u chi;i.y dao, TYPE_ SPIRAL: xoin 6c 

+ CLEAR_ DIST: m~t phfulg an toan: 2mm 

+ SPINDLE_ SPEED: s6 vong quay cua dao: 2000 vong/phut 

➔ OK ➔ Xufithj~n h(>p tIMi;i.i ➔ Nh~p khoang each m~t phfulg lui dao 
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-~-
djijitra~t S~tun. "" ·~,,11, no/,.: , II 
· Type [ Plane 

.... .,,,, ....... . 
r'"' Reference .;..c· -'-'-"-~'-'="""--"--""'~ 

I fACSO:F6(CSYS) 
/ 1 ----~ .. ···-·-·················· . 

Orientation f Z ·---~ 

Value ,,. I 

f Cancel l 
~ _ ..... , '· J 

Mill Volume Tool 
Ch9n cong C\1 .:;c,..:;,;;=====•=···••"'""/ d€ ve th€ tich 

Su d\lng l~nh · 

+ M~t phfulg ve phac: m~t tren 

+ Tham chi6u, copy hay ve l~i ben d~ng h6c 
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vDone 

+ Chfip nh~n : 
Continue with the current section. 

➔ xufit hi~n dong l~nh 

+ C6 th~ d6i chi6u va nh~p chi6u sau dun ( chi6u sau h6c) 

II 

Applies and saves any changes you have made .in the 
+ Chfip nh~n feature tool and then closes the tool dashboard. 

+ Xufit hi~n th~ tich cfin gia cong mau do 
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+ Ch9n cong Cl,l Trim 

CONG 

.~--~• ben phai giao di~n ➔ h_ra va ch9n chi ti6t MAU GIA 

Seq Info 

Done Seq 

Next Seq 

Screen Play 

NC Check 

+ Chtp nh~n ""' ➔ Ch9n Play path ➔ NC Check . Gouge Check ➔ Xutt hi~n giao di~n 

xem mo ph6ng ➔ Xem mo ph6ng va k6t thuc 

·, 
l 

Sl··II Project: cgtpro_operations I: j 
. 1 i:" : 

s-s~tup : 1 I 1 
B·-.:1 CNC Machine l : 

~ f ~ . I: ~. ; t .. i Control 1 , 

s--~Machine 
!k--~ Attach (0, 0, di 

$·@ stock 1 <di 
i ~--Models i 
: 1--@vd 
i L ... 0JcJ 

G-$,GIACON~ 
• I • 

Eil·Models i 
, I 

' '----@VE~ 
' I ~--ffl Coordinate System~ 
! L...,t · Orientation 1 
: ~ 

!·--·fJJ Tooling: cgtpro 

$·NC Programs 

I L. ~ cgtpro.tr> 
!--··NC Subroutines 

Le5 saved fP Ries 

' 

.Ii i~ YJ -fl :~{31 i11; ~- fl;kt ~PT iJ 
tk ~1 Gl jjl\il ~~l@ ~· ~ @. @ .RI 
o ~ .. ~ !I Ii P II ·~ D ~ 
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+ Xem xong dong giao di~n va ch9n Save checked Files 

Do you want to save the changes you made in the following files? 

Cancel 

Xem xong ➔ Done Seq ➔ Luu k~t qua 

c. Khoan 16 

Ch9n 
Inserts a Drilling cycle 

➔ xufit hi~n Menu l~nh, lga ch9n nhu sau 

0-
Q) 0-

,E 0-
CD Q) Q) 

.s Q) 
Q) Q) 

cr C x ...... 
·5 Q) 0 Q) 

Q) 0 z Qi 

+ Name: ten bu6c gia c6ng 

+ Tool: dao 

+ Parameters: thong s6 dt 

(>) 't:: 
00 

~ 
C ... 00 ::i 0 .$ >- CD ~ Q) CD CD 

E 2 
ro :!: ..... 
(13 ::i 
a.. G 

+ Retract Surf: mijt philng lui dao (N~u kh6ng CHON phful m~m se lAy mijt philng lui dao1 

ci:ta bu6c tren) 

+ Holes: 16 cful khoan 

➔ Done ➔ xuAt hi~n h9p tho~i, d~t ten 

EnterNC Sequence name a: 
khoan61o 
·---------~-------·"'"'"" .. •='·''""'"""~"··· ➔ .,, -------------- _________ "_"_" 

+ XuAt hi~n h<)p tho~i v~ dao, khai bao va chc;m dao TOOOl, 06 (khoan) 
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·. □ ~l~ ~ · ~a~ 1 ~: ~>flffl 1 ··· ttingsJ CutData OffsetTablef 
t:=============~:___:_::___:_::...::,i Name· - Geometry-,.--------------
! TOOLP... TOOL_ID TOOL_TYPE CUT!,,--·----

'}!! T0001 

~oml~~y~pe_: ____ ~ 
111 DRILLING • 1 

3 T0003 END MILL 

!!Material: 
H•,---'-'----~ 

![~nits· 
1[ Milli~eter 

7 
\100 

r?( . '° [6 I 

la 1. /- l 

Apply Revert . 

+ Apply ➔ Ok ➔ Xufrt hi~n h9p tho~i thong s6 cit, h;ra ch9n va khai bao nhu sau 
~.mw:m~mi~~~~~~~~,''m,~l:l%'1im'tMW&%'!1:Wfi@15~;1W!ffl/1,'\lfil,lJfill\%@Nffl!':!t'~~~~ 

--~ijit.1]4?~~1!{~r~,Rfri~BJ1i!li~·;~~JN~~2.:~h•k•". ., ' n,··' 'x' "; .~ .~ • !m,"'0 ,,i.,,.\\,0,,, .•.• , q, Ja]!fl!lll 
File Edit Information Tools 

" ., ' 

Parameters 

; 70 

Parameter Name 

CUT .. JEED 

FREE_FEED 

TOLERANCE 

BREAKOUT _DISTANCE 

SCAN_Tr'PE 

CLEAR_DIST 

PULLOUT_DIST 

Category:J All categories 

KHOAN6LO. 

CanceJj ♦ Hide D13tails 

+ CUT_ FEED: t6c d9 ti~n dao, 70 mm/phut 

+BREAK.OUT_ DISTANCE: khoang each rut dao d~ thoat phoi, 2mm 

+ CLEAR_ DIST: m~it ph~ng an toan: 2mm 

+SPINDLE_ SPEED: s6 vong quay cua dao: 600 vong/phut 
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➔ OK ➔ Xufrt hi~n h<)p tho~i ➔ Nh~p khoang each miJ,t phfulg lui dao 

i ACS0:F6(CSYS) 

Orientation l 

Value 

Apply changes and close the dialog ➔ Ok ➔ xufrt hi~n h<)p tho~i 

~ 
Q.) 

ID 
E 
ro 
6 
u 
a) 

a;i 
CD 

i,f) 
C 
0 

E_. 
0 

t 
ro "O 

C a5 LU 

~ 
G .. \ 
q 

► it:: 
,:,:, -(,f; .... 
a IJ) 

"O 
"""' :S ::) 
0 0 

..::ic; .c 
(J_t, CD 
~ 

CD iii 
(l;, ,._ 
~'.J:; :::l 
:) i,f) 

ro 
IJ) 

::§: 

)( 

~ --

+ Ch9n cac duong tn;ic cua cac 16 ck khoan (k6t hqp Ctr Iva chu◊t trai khi ch9n) 
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6 

Select Diameters · 
, •. 

·1p:~t§HS, .... I 

+ II "' X ➔ ChAp nh~n -~-• ➔ Ch9n Play path ➔ NC Check 

rr 
e (D rr rr 

00 (D (D 
C 

(D 00 00 
rr· C x ±::! 
!l) 0 (l) :=t 
00 0 z G 

mo phong va k~t thuc 
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File Edit View Info Project Configuration · Analysis OptiPath Help 
"'"""""'""''"'·"------- .............. ----,,..;-.., .•. , .. ,~--~· 

El--m Project: cgtpro_operations 

~~aB 6~-~~~-~-~~B 
,t <½ ~ w ~ ~. ~~ Gl lll~ ~I! @ .. ~ ~ .~. ff 

S--Setup: 1 

~--..;. CNC Machine 
I [ .... )j Control 

X 91 ~ SR fa O ~ Iii II: P ,_ ~ ~ it. 

! ti·~ Machine 

5:--Models / 

i t:::i~ 
~·-GIACONG~ 

Ei·Models i 
, L..&VE~ 

~-.. ;JI Coordinate SystemJ 
l , 

l L.~ Orientation 1 

! .... fJ Tooling : cgtpro 

$ .. Ne Programs 

j L. ~ cgtpro.tp 

1· .. ·NC Subroutines 

L..€3 Saved IP Files 

+ Xem xong dong giao di~n va ch9n Save checked Files 

Do you want to save the changes you made in the following files?. 

I 
,-'""•"'/·.•','.,:,,',,·,·· 

Xem xong ➔ Done Seq ➔ Luu k€t qua 

3. Mo phong va xuftt chll'ong trinh NC 

.Qancel 

Danh d~u ch9n cac chucmg trinh cfin xu~t tren Model Tree 

X: 



NtodelTree 

fl:ll LAPTRINHGIACONG,ASM 
[$F{] GIACONG2D,PRT 
8--iEilll PHOI.PRT 
[--.. FSETP0 

/" MACH01 
OP010 [MACHO 1] 

/""llADTM1 

S···~ 
! · Drive Tool Edge id 15 
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! . L .. <t Customize id 12 
(!,t ... ~ Extrude 1 [MILL_VOL_l - MILL VOLUME] 
\ ..... ~ Trim id 150 [MILL_I/OL_l - MILL VOLUME] 

$»•<-9 
!•»»~ 
L. ... + Insert Here 

➔ Bilm phai chu<)t ➔ ch9n Play Path ➔ xuilt hi~n h<)p tho~i 

Position Cutting Tool [~ 

Slow 

1.Plose 

---• Ro:-f J~!~,t;e!iSCm Qn~.0!]~ .. 1,\·.:,fu; Ill 
'" .... ····· 

Post ProcessorOptions · 
MACHIN 

Process Identification 

I qutputJ 

File j View NCL FH1 

Open 

Save 

' + Ch9n Output ➔ xuilt hi~n h<)p tho~i ➔ ch9n duong d~n d~ luu file t~i Working Directory 

va d~t ten File c~n luu ~i New Name 



Common Fold~r~' . 

~ Desktop 

~ My Documents 

~ hv-831f277e4b65 

E.1 Working Director1 

~ Net..vork Neighborhood 

~Favorites 

► Folder 

New Name giacongNC011 

Type l CL File r.ncl) 

bien2.ncl 

cycle.ncl 

hoc.ncl 

kiemtra.ncl 

op01 O.ncl 

p15.ncl 

pppp.ncl 

thuuuuuuuuuu.ncl 
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1 Cancel 
-~-~,,~~~ .... ..' 

+ OK ➔ xufit hi~n Menu l~nh ➔ ch9n ki€u dfr li~u cfin xufit 

.,.. N -=:I" l.O 0) C) ("') -=:I" cs:> t- .,.. ("') t- 00 0) C) ..... ..... ..... ..- ..- ..... N N N N M "'SI" -=:I" -=:I" -=:I" "'SI" l.O 1.0 
Q_ Q_ a., a., Q_ a., a., a., a., a., a., Q_ a., a., a., a., a., 
.,... .,.. .,.. ..- .,.. ..- ..- .,... ..- .,.. ..- ..- ..,-- ..- ..... ..- .,.. 
Cl Cl Cl C) C) Cl Cl Cl Cl Cl Cl Cl Cl Cl C) Cl Cl 
X X X X X X X X X X X X X X X X X 
0 0 0 (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) 
z z z z z z z z z z z z z z z z z 
::i ::i ::i ::i ::i ::i ::i ::i ::i ::i ::i ::i ::i ::i ::i ::i ::i 

► 
+ Vi dl): ch9n P12 

+ Xufit hi~n h9p tho~i thong tin v8 chuong trinh NC (thai gian gia cong, ... ) 
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File Edit View 
-~-·· ··-·-,,__~-----.....;...~~--,----,-.~-'~-,.~~~---'--'~--

···l-Og J=iie 

f1ill,• U~rsicm. 6.1· 

et1:i1d 11~~ber;..ss .••..... ··• < · 
. 1>at:~;,.lJ-1---a1;2012Time= 09 : 03: 21 

Iri~ut: i. J-"ile=gi.~congnc01.ncl.·f• 

· ~;.,* Jape iength 
Date=o1c:..31~2012 Time=09:03:21 

+ Ch9n Close 

Display Speed 

srow Fast 

+ Ch9n Close tren h{>p tho~i PLAY PATH d~ k6t thuc 

+ Luuk6tqua 

4. Xfr ly chll'ong trinh NC cho may phay CNC 

M& chuong trinh cful xir ly b~ng chuong trinh Notepad 

Vi dv.:file giacongNCOl.tap 

* Sira: 

- Them% ddu chuong trinh. (cfiu true chuong trinh) 

- Sira G71 thanh G54. ( Xac dinh gf>c t9a d◊) 

-Bo cau l~nh trong dfiu ngo~c don ( Ten chuong trinh ). 
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- Kiem tra Dao ( T ) va ( H ): thong s6 hi~u chinh/ bu trir cua dao tuong tmg phai TRUNG 

v&i dao tren may. 

- Kiem tra S, F, ... 

- Khong Save trong qua trinh sfra 

- Sfra xong ➔ File ➔ Save As ➔ B~t ten chuong trinh m&i, vi dl): giacongNCO IMA Y ➔ 

Save 
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BAI 18: L~P TRINH CAM GIA CONG SAN PHAM 3D 

Gi6i thi~u: 

Bai h9c nay nhim cung cip cho h9c sinh nhilng kiSn thuc ung d1,mg phAn m6m 

ProEngineer d6 l~p trinh CAM gia cong san phAm 3D trong ngh6 c~t g9t kim lo~i 

Ml}C tieu: 

+ ThiSt l~p duqc moi truong lam vi~c 

+ Phan tich duqc san phfim va h;ra ch9n cac l~nh phu hqp d€ l~p trinh CAM 

+ Ung d1,mg duqc cac l~nh cua ProEngineer d6 l~p trinh CAM gia cong san phfim 3D 

theo ban ve - v~t mfiu. 

Nqi dung chinh: 

I. Thi~t ljp moi tr1r011g lam vi~c 

- Theo hu6ng dfin 

II. Phan tich san phim va ljp trinh ti}' gia cong 

- Theo ban ve va v~t mfiu 

III. L\fa ch9n ch~ clq gia cong 

- Theo hu6ng dfin 

IV. L\fa ch9n cac l~nh thi~t k~ va lip trinh CAM 

- Theo hu6ng dfin 

V. Ung dl}ng phin mim ProEngineer cl~ thi~t k~ cl~ thi~t k~ va ljp trinh CAM gia cong 

san phim 3D 

1. Thi~t k~ san phim 

- Theo ban ve va v~t mfiu 

2. Ljp trinh CAM. 

* L~p trinh Nang cao 3D: thong thuong gf>m 3 bu&c: Gia cong tho(Pha), Gia cong ban tinh 

va gia cong tinh 

· 1. Gia cong tho: thuong dung dao tn;t(ng6n) duong kinh dao phai dt duqc nhilng vi tri 

nh6 nhit, sir d1,mg phuong phap phay th6 tich Volume, luqng du( cho bu&c gia cong tiSp 

theo ): 0.5 - 0:8mm 

2. Gia cong ban tinh: thuong dung dao cAu, ban kinh dao c!u phai nh6 hon ban kinh 

cac cung lorn, sir d1,mg phuong phap thay m~t Surface Mill, luong du( cho bu&c gia cong tiSp 

theo): 0.2- 0.5mm 
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3. Gia cong tinh: thubng dung dao cAu, ban kinh dao cAu phai nho hon ban kinh cac 

cung lorn, sir dl,Ulg phuong phap thay mi;it Surface Mill, khong c6 luong du hoi;ic c6 th6 c6(vi 

dl_l: mai, danh bong, ... ) 

Bmrc 1: T~o thu ml_lc cong tac, thi6t l~p moi trubng lam vi~c, thi6t k6 chi ti6t m~u cfui l~p 

trinh 

Bmrc 2: Thao tac v6i h<)p tho~i New va djnh nghfa h~ don vi 

Bmrc 3: G9i chi ti6t m~u 

Bmrc 4: T~o phoi 

Bmrc 5: Ch9n may va xac dinh g6c t9a d9 

Bmrc 6: Gia cong tho v6i phuong phap Phay th6 tich: Volome 

+Manufacture ➔ Machining ➔ NC Sequence ➔ Volume ➔ Done ➔ Ch9n: Name,Tool, 

Parameters, Retract, Volume ➔ Done ➔ Bi;it ten: giacongtho .J ➔ ti6n hanh ch9n dao 

trl_l(ng6n) ... ➔ Apply ➔ Ok ➔ Set ➔ khai bao thong s6 cit: 

- Cut Feed: 200mm/p, bu6c ti6n dao theo phuong X, Y 

- Step Depth: 0.5 - Imm, chi~u sau m6i lap cit 

- Step Over: < ban kinh dao, lugng djch dao theo phuong ngang 

- Prof Stock Allow: Lugng du tinh trong XY, vi dl_l: 0.5mm 

- Rough Stock Allow: lugng du tho trong XY, vi dl_l: 0.5mm 

- Bottom Stock Allow: lugng du tinh trong Z, vi dl_l: 0.5 mm 

- Cut Angle: g6c ch~y dao tinh so v&i phuong X 

- Scan type: ki6u ch~y dao, vi dl_l: Type Spiral(xem trang 138 - 139 Giao trinh Pro) 

- Spindle speed: s6 vong quay cua dao, vi dl_l: 2000 vong/phut 

- Clear Dist: mp an toan, vi dl_l: 2mm 

➔ Advanced ➔ Plunge Feed: 50mm/phut, bu6c ti~n theo phuong Z ➔ Entry/Exit ➔ Ramp 

Angle: g6c xu6ng dao trong Z, vi dl_l: 45 d9, Helical - Diameter: dubng kinh xoiln, vi dl_l: 

1 0mm(Xem trang 146 - 14 7 giao trinh) 

➔ Bong h9p tho~i Param Tree ➔ Done ➔ Along Z Axis: nh~p khoang each mp lui dao, vi 

dl_l: 5mm ➔ OK ➔ Create Vol ➔ B~t ten: WI .J ➔ Sketch ➔ Extrude ➔ Done ➔ One side 

➔ Done ➔ Q.sel: ch9n mp ve phac bien d~ng th6 tich ➔ Okay ➔ Q.sel: ch9n mp vuong g6c 

➔ Tham chi6u, ve bien d~ng h5c, c6 th6 copy cac d5i tugng c6 sful d€ t~o bien d~ng h6c, c6 

th6 ve them bien d~g h6c d€ c~t h6t lugng du, c6 th€ ve 02 bien d~g h6c d€ cit d~g h6c 

dao ➔ ✓ ➔ Blind (ho~c Upto surface ➔ Done ➔ ch9n mp d€ dinh nghia chi€u sau cua th€ 

tich) ➔ Done ➔ nh~p chi€u sau th€ tich .J(sau hon vi tri gia cong th!p nh!t 1 - 2mm) ➔ 
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Preview ➔ Ok ➔ Trim ➔ Q.sel: chc,m chi ti€t mfiu ➔ Done/return ➔ Play Path ➔ NC 

check ➔ Xem mo phong va k€t thuc ... ➔ Done Seq ➔ Done/return ➔ Luu k~t qua. 

Bmrc 7: Gia cong ban tinh v6i phuong phap phay m~t Surface Mill: 

+Manufacture ➔ Machining ➔ NC Sequence ➔ New Sequence ➔ Surface Mill ➔ Done 

➔ ch9n Name, Tool, Parameters, Surfaces, Define cut: ki€u cit, c6 th€ ch9n Retract ➔ Done 

➔ E>~t ten: Giacongbt .J ➔ ti€n hanh ch9n dao cdu, ban kinh dao cdu Comer Radius ... ➔ 

Apply ➔ Ok ➔ Set ➔ Khai bao thong s6 cit: 

- Cut Feed: 300mm/p 

- Step over: cang nho cang tinh, vi dµ 1mm 

- Prof Stock Alow: luQllg du tinh theo bien d~ng, vi d1,1: 0.2mm 

- CHK SRF stock allow: luong du theo m~t, vi d1,1: 0 .2mm 

- Cut angle: g6c ch~y dao so v6i phuong X 

- Scan type: ki~u ch~y dao, Type 3 

- Spindle speed: 3000 vong/phut 

- Clear Dist: 2mm 

➔ Advanced ➔ Plunge Feed: 50 mm/phut ➔ £>6ng h<)p tho~i Param tree ➔ Done ➔ Mill 

Surface ➔ Done ➔ Create Srf ➔ E>~t ten, S 1 .J ➔ Add ➔ Copy ➔ Done ➔ Surf & Bnd ➔ 
' 

Q.sel: ch9n 1 mp d~i di~n thu<)c b€ m~t cdn gia cong (thu<)c mfiu)➔ Q.sel: ch9n cac b€ m~t 

gi6i h~n( cac b€ m~t khong gia cong) thu<)c m~u ➔ Done sel ➔ Done ➔ Show ➔ Mesh ➔ 

xem lu6i b€ m~t c§n gia cong(n€u chua dung ➔ Quit va Add l~i)➔ Done ➔ Preview ➔ Ok 

➔ Done/return ➔ Okay ➔ Select all ➔ Done/return ➔ Done/return ➔ nh~p g6c cit so v6i 

phuong X ➔ Ok ➔ Play Path ➔ NC check ➔ Xem mo phong va k€t thuc ... ➔ Done seq ➔ 

Done/return ➔ luu k€t qua. 

Bmrc 8: Gia cong tinh v6i phuong phap phay m~t Surface Mill: 

(Thgc hi~n tuong t\f nhu ban tinh) - khong chira l~i luQllg du 

+ Manufacture ➔ Machining ➔ NC Sequence ➔ New Sequence ➔ Surface Mill ➔ Done 
., , ., J 

➔ ch9n Name, Tool, Parameters, Surfaces, Define cut: kieu cat, c6 the ch9n Retract ➔ Done 

➔ E>~t ten: Giacongtinh .J ➔ ti€n hanh ch9n dao cdu, ban kfnh dao cdu Comer Radius ... ➔ 

Apply ➔ Ok ➔ Set ➔ Khai bao thong s6 cit: 

- Cut Feed: 500mm/p 

. - Step over: cang nh6 cang tinh, vi d1,1 0 .2 mm 

- Prof Stock Alow: luqng du tinh theo bien d~ng, vi d1,1: 0 mm 
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- CHK SRF stock allow: luong du theo m~t, vi dµ: 0 mm 

- Cut angle: g6c ch;;i.y dao so v6i phuong X 

- Scan type: ki€u ch;;i.y dao, Type 3 

- Spindle speed: 4000 vong/phut 

- Clear Dist: 2mm 

➔ Advanced ➔ Plunge Feed: 50 mm/phut ➔ E>6ng h<)p tho;;i.i Param tree ➔ Done ➔ Mill 

Surface ➔ Done ➔ Select Srf ➔ ch9n b~ m~t da t;;i.o tren h<)p tho;;i.i, vi dv SI ➔ Select ➔ 

Okay ➔ Select all ➔ Done/return ➔ Done/return ➔ nh~p g6c cit so v6i phuong X ➔ Ok ➔ 

Play Path ➔ NC check ➔ Xem mo phong va ket thuc ... ➔ Done seq ➔ Done/return ➔ luu 

ket qua. 

Brro-c 9: Phay vach voi phrrong phap phay h6c Pocketing va Surface mill: 

a. Ph;;i.m vi ap dvng: 

+ H6c vuong v6i day c6 ban kinh lorn: Phay tho - pha v6i phuong phap phay th€ tich 

Volume(phai chua luQ'llg du), sau d6 phay tinh b~ng Pocketing, Surface mill 

+ Su dvng d€ phay vach d;;i.ng h6c: sau khi phay tho - pha 

b. Ap d\lllg: 

+ Manufacture ➔ Machining ➔ NC Sequence ➔ (New Sequence )➔ Pocketing ➔ Done ➔ 

ch9n Name, Tool, Parameters, (Retract), Surfaces ➔ E>~t ten: phayhoc .J ➔ ti€n hanh ch9n 

dao(c6 th€ dao trµ- ng6n hay dao cAu) ➔ Apply ➔ Ok ➔ Set ➔ khai bao thong s6 cit: 

- Cut Feed: bu6c ti€n theo XY, 200mm/p 

- Step Depth: chi~u sau m6i lop cit, 0.5 - Imm 

- Step over: luQ'llg dich dao ngang, cang nho cang tinh, Imm 

- Prof stock allow: luQ'llg du tinh 

- Wall scallop HGT: luQ'llg du vach 

- Bottom scallop HGT: luQ'llg du m~t day 

- Cut angle: g6c ch;;i.y dao theo phuong X 

- Scan type: ki€u ch;;i.y dao, Type Spiral 

- Spindle speed: 3000 vong/p 
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· - Clear Dist: 2mm 

➔ Advanced ➔ Plunge feed: 50 mm/p ➔ B6ng h9p tho~i ParamTree ➔ Done ➔ Along Z 

Axis ➔ Nhap khoang each mp lui dao, 5mm ➔ Ok ➔ Mill Surface ➔ Done ➔ Create Srf 
. ' 

➔ B~t ten, Sl .J ➔ Add ➔ Copy ➔ Done ➔ Surf & Bnd ➔ Q.sel: ch9n l mp d~i di~n thu9c 

b~ m~t c~n gia cong (thu9c mfiu)➔ Q.sel: ch9n cac b6 m~t gi&i h~n(cac b6 m~t khong gia 

cong) thu9c mfiu ➔ Done sel ➔ Done ➔ Show ➔ Mesh ➔ xem lu&i b6 m~t c~n gia 

cong(n6u chua dung ➔ Quit va Add l~i) ➔ Done ➔ Preview ➔ Ok ➔ Done/return ➔ Okay 

➔ Select all ➔ Done/return ➔ Play Path ➔ NC check ➔ Xem mo phong va k6t thuc ... ➔ 

Done seq ➔ Done/return ➔ luu k6t qua. 

Xufit chuong trinh 1 dao ho~c nhi6u dao va mo phong kiSm tra 

Luuk6t qua 

3. Mo phong va xu§t chtrong trinh NC 

- Tuong tµ nhu bai tru&c 

4. Xfr ly chtrO'ng trinh NC cho may phay CNC 

- Tuong tµ nhu bai tru&c 
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B.AI 19, 20: LiP TRINH CAM GIA CONG KHUON MAU 
Gi6i thieu: 

Bai h9c nay nhim cung cftp cho h9c sinh nhfrng ki~n thuc ung dl)Ilg phful m6m 

ProEngineer de l~p trinh CAM gia cong khuon m11u trong ngh6 c~t g9t kim loi;ii 

M\IC tieu: 

+ Thi~t l~p duqc moi truong lam vi~c 

+ Phan tich duqc san phfun va h.ra ch9n cac l~nh phu hqp de l~p trinh CAM 

+ Ung d1_mg duqc cac l~nh cua ProEngineer d€ l~p trinh CAM gia cong khuon mfiu 

theo ban ve - v~t mfiu. 

N{>i dung chinh: 

I. Thi~t IJp moi trll'img lam viec 

- Tuong tiJ nhu bai tru&c 

II. Phan tich san phim va IJp trinh tv gia cong 

- Theo ban ve - v~t mfiu 

III. Lva chQn ch~ d{> gia cong 

- Tuong tiJ nhu bai tru&c 

IV. Lva chQn cac 1e nh thi~t k~ va I~p trinh CAM 

- Tuong n.r nhu bai tru&c 

V. Ung d1}ng phftn m~m ProEngineer d~ thi~t k~ d~ thi~t k~ va I~p trinh CAM gia cong 

khuon miu - 2, 3 tftm, khuon nhi~u chi ti~t 

1. Thi~t k~ san phim 

- Theo ban ve - v~t mfiu 

2. L~p trinh CAM 

2.1 T6ng quan v~ gia cong: 
-Gia cong ch~ ti;io chi ti~t trong ca khi khuon mfiu la san xuftt chinh xac, don chi~c doi hoi 

trang bi may m6c c6 d9 chinh xac cao. 
-Tru&c day khi CNC chua phat trien mi;inh thi vi~c gia cong cac 16 dfin hu&ng, 16 ch6t 

ddy, ch6t h6i, ... thuong g~p rftt nhi6u kh6 khan trong vi~c xac dinh toi;i d◊ chinh xac cua tirng 16, 
sai s6 gia cong l&n do phai thay d6i chuAn ga d~t nh~u lful. Khi gia cong long khuon hay loi 
khuon thi vftn d~ cang tr6 nen phuc ti;ip hon vi long khuon hay loi khuon c6 bien di;ing rftt phuc 
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t~p nen da s6 duqc gia cong b~ng phuong phap chep hinh ti:r m(>c mfiu hay mfiu th~ch cao nhung 

phuong phap nay dS thfit b~i va t6n rfit nhi6u thoi gian. B6 hoan thanh m(>t b(> khuon thuO'Ilg mfit 

ti:r 6 thang d~n 1 nam. 

-Ngay nay v6'i nhfmg b6 m~t t~o hinh cho san phAm ngay cang da d~ng nhu cac h9a ti€t 

hoa van trang tri, cac hinh anh, bi6u tu(Jllg, thuong hi~u cong ty tren b6 m~it san phAm ngay cang 

cao d6 co lqi th€ canh tranh, quang ba thuong hi~u thi san phAm phai xufit hi~n tren thi truO'Ilg 

cang s6'm cang t6t nen vi~c trang bi may CNC trong nganh ca khi ch€ t~o khuon mfiu chinh xac 

la rfit cfui thi€t. Vi~c trang bi may CNC giai quy€t duqc rfit nhi6u kho khan cho cong ngh~ ch€ 

t~o khuon mfiu d6 cu6i cung cho ra nhfmg san phAm chfit lu(Jllg cao dap ung nhu cfiu cua thi 

truO'Ilg, nguoi tieu dung va cac nha san xufit v6'i thoi gian ngful nhfit. 

-Trong khuon kh6 lu~n van nay, chung em xin dua ra m(>t phuong an cong ngh~ gja cong 

mia khuon du6'i cua khuon phun ep San phAm Co 32 ren trong 34 day. 

2.2 Phan tich chi ti~t gia cong: 
Long khuon la chi ti€t t~o nen hinh d~g b6 m~t thAm my cua san phAm. Tren chi ti€t co 

b6 tri cac 16 lip b~c dfin hu6ng, ch6t dinh vi, 16 con dinh vi, m~t phan khuon, cac m~t cong, cac 

duO'Ilg lam ngu(>i ... 

• Bi6u ki~n lam vi~c 

• Nhi~t d(> dong keo cao 

• Chiu tac d,mg hoa h9c do dong chfit long gay ra tren b6 m~t khuon 

• V~t li~u t11_1c dfin hu6ng va dfin hu6ng phai co d(> b6n cao, it bi mon 

• Nhi~t d(> khuon 40 - 60 

• Lvc va d~p do dong khuon 16n 

Yeu c.iu kith uat: 
Cac b6 m~t t~o hinh va b6 m~t lip ghep yeu cfiu gia cong chinh xac. 

M~t phan khuon doi hoi phai gia cong d~t d(> bong va d(> chinh xac cao dS dam bao d(> ; 

kin khit, khong t~o bavia cho san phAm. 

Cac 16 b~c dfin hu6ng, 16 con cfin gia cong chinh xac n€u khong se pha ho~i cac m~t phan 

khuon, cac b(> ph~ khuon khi dong va ma khuon ... 

Ch9n phoi thep khong ri, kich thu6'c tieu chufin. 
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ffinh 5-1 : Nfra khuon dtroi. 

2.3 Cac phuong phap ch~ t~o phoi: 
Phuong phap ch€ t~o phoi cung tuy thm)c vao d~ng san xudt. d day ta ch€ t~o phoi bfulg 

phuong phap due. 
· Theo yeu cfru ky thuat va d~g san xudt cua chi ti€t cfrn ch€ t~o, ta ch9n phuong phap due 

c6 cdp chinh xac IT 14-15, d9 nham Rz = 40 µm,cdp chinh xac la cdp I 

2.4 Xac djnh luQ'llg du cua phoi: 
LuQ'Ilg du cua phoi duqc xac dinh d\fa vao cac y€u t6 sau: 

✓ Kich thu6c 16-n nhdt cua chi ti8t la 260 mm. 
✓ Cdp chinh xac cua phoi due: cdp I. 
✓ Cdp chinh xac kich thu6c IT 14-15. 

Tra tai li~u 1 ( s6 tay cong ngh~ t~pl, bang 3-102,trang 255) duqc luQ'Ilg du cac bS m~t hen · 
c~nh,m6i m~t la a= 3 mm. 

BS m~t tren m~t phan khuon a1 = 4 mm 
BS m~t du6i m~t phan khuon a2 = 3 mm 

Ban vephoi: 
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//0.05/100 A 

0 0 

0 0 

6.3 
A 

6.3 

0 0 

0 0 
226 ±0~ 

2.5 Ti~n trinh gia cong cac b~ mjt phoi : 
Ban ve danh s6 cac b~ mat gia cong : 
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7 

3 

0 
0 

0 0 

0 0 

0 0 
2.6 Tinh ch~ do ci\t bing phll'ong phap tra bang : 

a. Nguyen d)ng 1: 
Bmrc 1 :Phay tho, phay tinh mat 12, 15: 

Ch9n may phay CNC 
Taco: 
• Phay tho mat (12) chon mat 15 lam chu§n tho: 

15 

16 

D1,mg cv cit: Dao phay m~it d~u chip manh hqp kim cung T5Kl 0 

-D= 100mm 

-B=50mm 
-Z = 8 rang 

• Chi~u sau cit: t (mm) 
t=2mm 

• LuQllg ch~y dao S2 (mm/rang ): 
Tra TL[I],t~p 2,bang 5-125,trang 113: 

S2 = 0,14mm / rang V&i HB =215 
. Luqng ch~y dao vong S = 0,14. 8 = l,12(mm/vong) 

0 

0 

0 
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• T6c d(> dt V(m/phut): 
Tra TL[I],t~p 2,bang 5-126,trang 114: 

V =Vb. Kv =282.1. 0,66.0,89=165,65 (m/phut) 

n = v.1000 = ~65,65.1000 = 527,28(vg I ph) 
1l.D 1l.l00 

• Ch9n s6 vong quay t11.1c chinh: nm= 550 (vg/ph) 

• Nen t6c do cit: V = 1l.D.nm = 1l.l00.550 =172 79(m/ ph) 
. 1000 1000 ' 

Luqng ch~y dao phut SM=l,12.550=616 (mm/phut) 
• Cong sufit cit N (kw): 
Tra TL[I],t~p2, bang 5-129 trang 117. Bang 2-25 sach hu6ng dfin thi€t k€ d6 an CN - CTM 

V &i Sph = 170 mm/phut. Cong sufit cit : N = 2, 7 kW 
. • Thai gian gia cong CCY ban 1m: 

Tra bang 2 - 25 sach hu6ng dfin thi6t k6 d6 an CN - CTM 
Tm= 0,0058.226 = 1,31 phut 

• Thai gian k€ toan: T k = \lfk . Tm 
Tra bang 2.27 sach hu6ng dfin thi6t k6 d6 an cong ngh~ ch€ t~o may 

suyra Tk= 1;84.1,31 =2,41 phut. 

• Phay tinh mat (12) chon mat 15 lam chufin: 
Dl)ng cl) cit: Dao phay m~it dfiu chip manh hqp kim.cung T5K10 

-D= 100mm 

-B=50mm 

- Z = 8 rang 

• Chi€usau cit: t (mm) 
t= 1 mm 

• Luqng ch~y dao S2 (mm/rang ): 
Tra TL[I],t~p 2,bang 5-125,trang 113: 

S2 = 0,14mm / rang V&i HB =215 
Luqng ch~y dao vong S = 0,14. 8 = l,12(mm/vong) 

• T6c d9 cit V(m/phut): 
Tra TL[I],t~p 2,bang 5-126,trang 114: 

V =Vb. Kv =316.1. 0,66.0,89=185,62 (m/phut) 

n = v.1000 = 185,62.1000 = 590,85(vg I ph) 
1l.D 1l.l00 

• Ch9n s6 vong quay t11.1c chinh : nm= 600 (vg/ph) 

N " t.t.. d" "'t V 1l.D.nm 1l.l00.600 188.5( ./ h) • en oc o ca : =---=---= m p 
. 1000 1000 ' 

Luqng ch~y dao phut S~l,12.600=672 (mm/phut) 
. • Cong sudt cit N(kw): 

Tra TL[I],t~p2, bang 5-129 trang 117. Bang 2-25 sach hu6ng dfin thi€t k€ d6 an CN., CTM 
V &i Sph =3 51 mm/phut. Cong sufit cit : N = 2, 7 kW 

• Thai gian gia cong CCY ban tm: 
Tra bang 2 - 25 sach hu6ng dfin thi€t k€ d6 an CN - CTM 

Tm= 0,00285.226 = 0,64 phut 
• Thai gian k8 toan: Tk= \lfk .Tm . 

Tra bang 2.27 sach hu6ng dfin thi6t k8 d6 an cong ngh~ ch8 t~o may 
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• Phay tho mat (15) chon mat 12 lam chuful: 
Gif>ng bu6c gia cong tho m~it 12. 

• Phay tinh mat (15) chon mat 12 lam chuful: 
Gif>ng bu6c gia cong tinh m~t 12. 

Bmrc 2 :Phay tho, phay tinh mat 13, 16: 
Ch9n may phay CNC 
Taco: 
• Phay tho mat ( 13) chon mat 16 lam chuful tho : 

Dl)Ilg C\l cit: Dao phay m~t d~u chip manh hqp kim cung T5Kl 0 

-D= 100mm 

-B=50mm 

-Z = 8 rang 

• Chi~u sau cit: t (mm) 
t=2mm 

• Luqng ch~y dao Sz (mm/rang): 
Tra TL[I],t~p 2,bang 5-125,trang 113: 

Sz = 0,14mm I rang V6i HB =215 
Luqng ch~y dao vong S = 0,14. 8 = 1,12(mm/vong) 

• Tf>c d<) cit V(m/phut): 
Tra TL[I],t~p 2,bang 5-126,trang 114: 

V =Vb. Kv =282.1. 0,66.0,89=165,65 (m/phut) 

n = v.1000 = 165,65.1000 = 527,28(vg I ph) 
T[.D T[.100 

• Ch9n sf> vong quay tfl)c chinh: nm= 550 (vg/ph) 

• Nen tf>c do cit: V = T[.D.nm = T[.I00.550 =172 79(m/ ph) 
. 1000 1000 ' 

Luqng ch~y dao phut SM=l,12.550=616 (mm/phut) 
• Cong su§.t cit N(kw): 
Tra TL[I],t~p2, bang 5-129 trang 117. Bang 2-25 sach hu6ng dful thi€t k€ df> an CN - CTM 

V6i Sph =170 mm/phut. Cong su§.t cit: N= 2,7 kW 
• Thai gian gia cong CO' ban tm: 

Tra bang 2 - 25 sach hu6ng dfin thi€t k€ df> an CN - CTM 
Tm= 0,0058.260 = 1,51 phut 

• Thai gian k€ toan: Tk= \Ilk .Tm 
Tra bang 2.27 sach hu6ng dful thi€t k€ df> an cong ngh~ ch€ t~o may 

suy ra Tk= 1,84.1,51 = 2,78 phut. 

• Phay tinh mat (13) chon mat 16 lam chuful: 
Dl)ng C\l cit: Dao phay m~t d!u chip manh hqp kim cung T5K10 

-D= 100mm 

-B=50mm 

-Z = 8 rang 

• Chi~u sau cit: t (mm) 
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t=0,5 mm 
• LuQTig ch~y dao Sz (mm/rang ): 

Tra TL[I],t@.p 2,bang 5-125,trang 113: 
Sz = 0,14mm / rang V&i HB =215 

LuQTig ch~y dao vong S = 0,14. 8 = l,12(mm/vong) 
• T6c d9 cit V(m/phut): 

Tra TL[I],t@.p 2,bang 5-126,trang 114: 
V =Vb. Kv =316.1. 0,66.0,89=185,62 (m/phut) 

n = v.1000 = 185,62.1000 =590,85(vg/ ph) 
.1l'.D .1l'.l00 

• Ch9n s6 vong quay tl1).c chinh: nm= 600 (vg/ph) 

N " t.:.. d" :-t V .1l'.D.nm .1l'.l00.600. 188 5( / h) • en oc o ca : =---=---= m p 
. 1000 1000 ' 

LuQTig ch~y dao phut S1rl,12.600=672 (mm/phut) 
• Cong sufrt cit N(kw): 
Tra TL[I],t@.p2, bang 5-129 trang 117. Bang 2-25 sach hu&ng dfin thiSt kS d6 an CN - CTM 

V&i Sph =351 mm/phut. Cong suit cit: N= 2,7 kW 
• Thai gian gia cong CO" ban tm: 

Tra bang 2 - 25 sach hu&ng dfin thiSt kS d6 an CN - CTM 
Tm= 0,00285.260 = 0,741 phut 

• Thai gian kS toan: T k = \lfk . Tm 
Tra bang 2.27 sach hu&ng dfin thiSt kS db an cong ngh~ ch€ t~o may 

suy ra Tk= 1,84.0,741 = 1,36 phut. 

• Phay tho mat (16) chon mat 13 lam chufin : 
Gi6ng bu&c gia cong tho m~t 13. 

• Phay tinh mat (16) chon mat 13 lam chufin : 
Gi6ng bu&c gia cong tinh m~t 13. 

b. Nguyen cong 2: Phay tinh mat tren, mat du&i va gia cong cac 16: 
Bmrc 1 :Phay tho, phay tinh mat 1,5: 

Ch9n may phay CNC 
Taco: 

· • Phay tho mat (1) chon mat 5 lam chufin tho : 
Dµng C\l cit: Dao phay m~t dftu chip manh hqp kim cung T5K10 

-D= 100mm 

-B=50mm 

-Z = 8 rang 

• Chi6u sau cit: t (mm) 
t=2mm 

• Lm;mg ch~y dao Sz (mm/rang ): 
Tra TL[I],t@,p 2,bang 5-125,trang 113: 

Sz = 0,14mm I rang V&i HB =215 
LuQTig ch~y dao vong S = 0,14. 8 = l,12(mm/vong) 

• T6c d(> cit V(m/phut): 
Tra TL[I],t@.p 2,bang 5-126,trang 114: 

V =Vb. Kv =282.1. 0,66.0,89=165,65 (m/phut) 
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n = v.1000 = 165,65.1000 = 527,28(vg I ph) 
ff.D ff.100 

• Ch9n s6 vong quay tl1,lc chinh: nm= 550 (vg/ph) 

• Nen t6c do cit : V = ff.D.n m = ff. I 00.550 = 172 79(m I ph) 
. · 1000 1000 ' 

Luqng ch~y dao phut S~l,12.550=616 (mm/pht'it) 
• Cong suit cit N (kw): 
Tra TL[I],t~p2, bang 5-129 trang 117. Bang 2-25 sach hu6ng dfui thiet ke d6 an CN - CTM 

V&i Sph =170 mm/phut. Cong suit cit: N= 5,5 kW 
• Thai gian gia cong ca ban tm: 

Tra bang 2 - 25 sach hu&ng d~n thi6t ke d6 an CN - CTM 
Tm= 0,0058.260 = 1,51 phut 

• Thai gian ke toan: Tk= \Vk .Tm 
Tra bang 2.27 sach hu&ng dfui thi6t k6 d6 an cong ngh~ che t~o may 

suy ra Tk= 1,84.1,51 = 2,78 phut. 

• Phay tinh mat (I) chon mat 5 lam chufin: 
D\lllg C\l cit: Dao phay m~t d~u chip manh hgp kim cung T5Kl 0 

-D= 100mm 

-B=50mm 
-Z = 8 rang 

• Chi~u sau cit: t (mm) 
t=0,5 mm 

• Luqng ch~y dao S2 (mm/rang): 
Tra TL[I],t~p 2,bang 5-125,trang 113: 

S2 = 0,14mm / rang V&i HB =215 
Luqng ch~y dao vong S = 0,14. 8 7 1,12(mm/vong) 

• T6c d◊ cit V(m/phut): 
Tra TL[I],t~p 2,bang 5-126,trang 114: 

V =Vb. Kv =316.1. 0,66.0,89=185,62 (m/phut) 
n = v.1000 = 185,62.1000 = 590,85(vg I ph) 

ff.D ff.100 
• Ch9n s6 vong quay tl1,lc chinh: nm= 600 (vg/ph) 

N "' t;. d"' .:.t V J[.D.nm J[.100.600 188 5( / h) • en oc o ca : =---=---= m p 
. 1000 1000 ' 

Luqng ch~y dao pht'it S~l,12.600=672 (mm/phut) 
• Cong suit cit N(kw): 
Tra TL[I],t~p2, bang 5-129 trang 117. Bang 2-25 sach hu&ng d~n thiet ke d6 an CN - CTM 

V&i Sph =351 mm/phut. Cong suit cit: N= 7,8 kW 
• Thai gian gia cong ca ban tm: 

Tra bang 2 - 25 sach hu&ng d~n thi6t k€ d6 an CN - CTM 
Tm= 0,00285.260 = 0,741 phut 

• Thai gian ke toan: Tk= \Vk ,Tm 
Tra bang 2.27 sach hu&ng dfui thi€t k~ d6 an cong ngh~ ch~ t~o may 

suy ra Tk= 1,84.0,741 = 1,36 phut. 
• Phay tho mat (5) chon mat 11am chufin tinh: 

D\lllg C\l cit: Dao phay m~t dfiu chip manh hgp kim cung T5K10 



-D= 100 mm 
-B=50mm 

-Z = 8 rang 

• Chi€u sau cit: t (mm) 
t=3mm 

• LuQ'Dg ch~y dao S2 (mm/rang): 
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Tra TL[I],t~p 2,bang 5-125,trang 113: 
S2 = 0,14mm I rang V&i HB =215 

LuQ'Dg ch~y dao vong S = 0,14. 8 = 1,12(mm/vong) 
• T6c d(> cit V(m/phut): 

TraTL[I],t~p 2,bang 5-126,trang 114: 
V =Vb. Kv =282.1. 0,66.0,89=165,65 (m/phut) 

n = v.1000 = 165,65.1000 = 527,28(vg I ph) 
tr.D tr.100 · 

• Ch9n s6 vong quay tf\lC chfnh: nm= 550 (vg/ph) 

• Nen t6c do cit: V = tr.D.nm = 1r.l00.550 =172 79(m/ ph) 
. 1000 1000 ' 

LuQ'Dg ch~y dao phut S~l,12.550=616 (mm/phut) 
• Cong sufit cit N(kw): 
Tra TL[I],t~p2, bang 5-129 trang 117. Bang 2-25 sach hu6ng dfin thi6t k6 db an CN - CTM 

V&i Sph =170 mm/phut. Cong sufit cit: N= 7,8 kW . 
• Thai gian gia cong ca ban tm: 

Tra bang 2 - 25 sach hu6ng dfin thi6t k6 db an CN - CTM 
Tm= 0,0058.260 = 1,51 phut 

• Thai gian k6 toan: T k = '-l'k . Tm 
Tra bang 2.27 sach hu6ng dfin thi€t k€ d6 an cong ngh~ ch€ t~o may 
suy ra Tk= 1,84.1,51 = 2,78 phut. 

• Phay tinh mat (5) chon mat 1 lam chuful : 
D1,mg cµ cit: Dao phay m~t d!u chip manh hqp kii:n ctmg T5Kl 0 

-D=l0Omm 

-B=50mm 

-Z = 8 rang 

• Chi€u sau cit: t (mm) 
t= 0,5 mm 

• LuQ'Dg ch~y dao S2 (mm/rang ): 
TraTL[I],t~p 2,bang 5-125,trang 113: 

S2 = 0,14mm / rang V&i HB =215 
LuQ'Dg ch~y dao vong S = 0,14. 8 = 1,12(mm/vong) 

• T6c d9 cit V(m/phut): 
Tra TL[I],~p 2,bang 5-126,trang 114: 

V =Vb. Kv =316.1. 0,66.0,89=185,62 (m/phut) 

n = v.1000 = 185,62.1000 = 590,85(vg I ph) 
tr.D tr.100 

• ChQn s6 vong quay tf\lc chfnh : nm= 600 (vg/ph) 
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• Neu t6c d◊ cit : V = 1r.D.n m = 1r.I 00·600 = 188 5(m I h) 
1000 1000 ' p 

Lugng Chi;ty dao phut S~l,12.600=672 (mm/phut) 
• Cong su~t cit N(kw): 
Tra TL[I],t~p2, bang 5-129 trang 117. Bang 2-25 sach hu6ng dful thi€t k€ d6 an CN - CTM 

V&i Sph =351 mm/phut. Cong su~t cit: N= 7,8 kW 
Thai gian gia cong C<Y ban tm: 

Tra bang 2 - 25 sach hu6ng dfrn thi€t k€ d6 an CN - CTM 
Tm= 0,00285.260 = 0,741 phut 

• Thai gian k€ toan: Tk= \!fk .Tm 
Tra bang 2.27 sach hu6ng dfrn thi€t k€ d6 an cong ngh~ ch€ ti;to may 
suy ra Tk= 1,84.0,741 = 1,36 phut. 

Bmrc 2 : Khoan 16 8 va 2 : 

• Khoan 16 (8) ¢ 14 : 
Ch9n may phay CNC 

Ch9n miii khoan thep gi6 ¢ 13,8: 
d=13,8mm, Td =45 phut, Ttt=l5 phut 

• Chi~u sau cit t(mm): 
t= 6,9 mm 

• Lugng chi;ty dao S (mm/vong ) : 
S = 0,15 mm/ vong (TL[I],t~p2,bang 5-87,trang 84,nh6m III) 

- T6c d() cit V(m/ phut): 

V =vb. Kv =27,5.1,32.0,7 =25,41 m/phut 
(TL[I],t~p2,bang 5-86,trang 83) 

n = v.1000 = 25,41.1000 586,l l(vg I ph) 
1r.D 1r.13,8 

Ch9n s6 vong quay tn;Lc chinh: nm= 600 (vg/ph) 

Nen t6c do cit: V = 1r.D.nm = 1r.l3,8·600 =26 0l(m/ ph) 
. 1000 1000 ' 

Cong su~t cit : 
N= 1 kw (TL[I],t~p2,bang 5-88,trang 85 ) 

• Thai gian gia cong ca ban T m(phut): 
Tm= 0,00056. D. L = 0,00056. 13,8. 82,5 = 0,64 phut. 

• Thai gian gia cong k€ toan : 
Tk= Tm.•\!fk = 1,84. 0,64 = 1,18 phut 

• Doa 16 (8) ¢ 14: 
Ch9n may phay CNC 

Ch9n miii doa xoin thep gi6 ¢ = 14 mm, T d =40 phut, T tt = 15 phut 

• Chi~u sau cit t (mm): 
t=O,l mm 

• Lugng chi;ty dao S ( mm/vong ) 
S = 0,8 mm/vong (TL[I],t~p2,bang 5-112,trang 104) 
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• T6c d9 cit V( ml phut ): 

V = 16,5 .1,32 = 21,78 m/phut (TL[I],t~p2,bang 5-113,trang 105) 

· n = v.1000 = 21, 78.1000 = 495,2(vg I ph) 
tr.D tr.14 

Ch9n s6 vong quay trµc chinh: nm= 500 (vg/ph) 
, , tr.D.n tr 14 500 

. Nen toe do cat: V = m = . . =22(ml ph) 
. 1000 1000 

• Thai gian gia cong ca ban Tm( phut ): 
Tm= 0,000376. D. L = 0,000376. 14.82,5 = 0,43 phut. 

• Thai gian gia cong k€ toan : 
Tk= Tm.•\Jfk = 1,84. 0,43 =0,79 phut. 

• Khoan 16 (2) ¢ IO: 
Ch9n may phay CNC 

Ch9n mui khoan thep gi6 ¢ 9,8: 
d=9,8mm, Td =25 phut, T11=12 phut 

• Chi€u sau cit t(mm): 
t= 4,9 mm 

• Luqng ch~y dao S (mm/vong): 
s = 0,13 mm/ vong (TL[I],t~p2,bang 5-87,trang 84,nh6mUI) 

- T6c d9 c~t V(m/ phut): 

V =vb. Kv =32.1,15.0,6 =22,08 m/phut 
(TL[I],t~p2,bang 5-86,trang 83) 

n = v.1000 = 22,08.1000 = ?l ?,l ?(vg I ph) 
tr.D tr.9,8 

Ch9n s6 vong quay trµc chinh: nm= 700 (vg/ph) 

Nen t6c do cit: V = tr.D.nm = 1r.9,8-700 = 2155(m/ ph) 
. 1000 1000 ' 

Cong suit cit : 
N= 0,8 kw (TL[I],~p2,bang 5-88,trang 85 ) 

• Thai gian gia cong ca ban Tm(phut): 
Tm= 0,00056. D. L = 0,00056. 9,8. 82,5 = 0,45 phut. 

• Thai gian gia cong k€ toan : 
Tk= Tm.•\Jfk = 1,84. 0,45 = 0,83 phut 

• Doa 16 (2) ¢ 10: 
· Ch9n may phay CNC 

Ch9n mui doa xo~n thep gi6 ¢ = IO mm, T d =40 phut, T tt = 10 phut 

• Chi€u sau c~t t (mm): 
t= 0,1 mm 

• Luqng ch~y dao S ( mm/vong ) 
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S = 0,7 mm/vong (TL[I],t~p2,bang 5-112,trang 104) 

• T6c d9 cit V( ml phut ): 

V = 16,5. 1,74 =28,71 m/phut (TL[I],t~p2,bang 5-113,trang 105) 

n = v.1000 = 28, 71.1000 = 913,87(vg / ph) 
tr.D tr.IO 

Chc,m s6 vong quay tf\lC chinh: nm= 900 (vg/ph) 
, , Jr.D.n = 10 900 

Nen toe do cat: V = m = ,.. . == 28 27(m/ ph) 
. 1000 1000 ' 

• Thai gian gia cong co ban Tm( phut ): 
Tm= 0,000376. D. L = 0,000376. 10.82,5 = 0,31 phut. 

• Thai gian gia cong k€ toan : 
Tk= Tm.•\Vk = 1,84. 0,31 =0,57 phut. 

Bmrc 3: Khoan 16 (3) ¢ 16: 

• Khoan m6i ¢ 13,8: 
Ch9n may phay CNC 

Ch9n mfii khoan thep gi6 ¢ 13,8: 
d=13,8mm, Td =45 phut, Ttt=15 phut 

• Chi6u sau cit t(mm): 
t= 6,9 mm 

• Luqng ch~y dao S (mm/vong): 
S = 0,15 mm/ vong (TL[I],t~p2,bang 5-87,trang 84,nh6m III) 

- T6c d9 citt V(m/ phut): 

V =vb. Kv =27,5.1,32.0,7 =25,41 m/phut 
(TL[I],t~p2,bang 5-86,trang 83) 

n = v.1000 = 25,41.1000 = 586,l l(vg I ph) 
Jr.D Jr.13,8 

Ch9n s6 vong quay tf\lC chinh: nm= 600 (vg/ph) 

Nen t6c do. cftt: V = Jr.D.nm = tr.l3,8·600 =26 Ol(m/ h) 
1000 1000 ' p 

• Khoan 16 (3) ¢ 16: 
Ch9n may phay CNC 

Ch9n mfii khoan thep gi6 ¢ 15,8: 
d=15,8 mm, Td =45 phut, Ttt=18 phut 

• Chi6u sau cit t(mm): 
t= 1 mm 

• Luqng ch~y dao S (mm/vong): 
S = 0,19 mm/ vong (TL[I],t~p2,bang 5-87,trang 84,nh6m III) 

- T5c d9 citt V(m/ phut): 

V =Vb. Kv =24.1,15.0,7 =19,32 m/phut 
(TL[I],t~p2,bang 5-86,trang 83) 



213 

n = v:1000 = 19,32.1000 = 389,22(vg/ ph) 
1r.D ;r.15,8 
Ch9n s6 vong quay trµc chinh: nm= 400 (vg/ph) 

Nen t6c do cit: V = 1r.D.nm = 1r.ls,g.4oo =19 85(m/ ph) 
. 1000 1000 ' 

Cong sudt cit : 
N= 0,8 kw (TL[I],t~p2,bang 5:.88,trang 85 ) 

• Thai gian gia cong ca ban Tm(phut): 
Tm= 0,00056. D. L = 0,00056. 15,8. 82,5 = 0,73 phut. 

• Thai gian gia cong k6 toan : 
Tk= Tm.•\lfk = 1,84. 0,73 = 1,34 phut 

• Khoet 16 (3) ¢ 16: 
Ch9n may phay CNC 

Ch9n mui khoet thep gi6 ¢ = 15,85 mm 
d=15,85 mm, Td =30 phut, T11 =18 phut 

• Chi€u sau cit t ( mm ): 
t=0,025 mm 

• Luqng chi;ty dao S ( mm/vong ) : 
S = 0,5 mm/vong (TL[I],t~p2,bang 5-104,trang 95) 

• T6c d9 cit V( ml phut ): 

V =Vb.Kv =34,5.1,23=42,44 mlphut (TL[I],t~p2,bang 5-105,trang 96) 

n = v.1000 = 42,44.1000 = 852,3l(vg/ ph) 
1r.D ;r.15, 85 
Ch9n s6 vong quay trµc chinh: nm = 850 (vg/ph) 

Nent6c do cit: V = 1r.D.nm = ;r.lS, 85·850 =42 33(m/ ph) 
. 1000 1000 ' 

• Thai gian gia cong ca ban Tm( phut ): 
Tm= 0,00021. D. L = 0,00021. 15,85. 82,5 = 0,27 phut. 

• Thai gian gia cong k6 toan : 
Tk= Tm.·\lfk = 1,84. 0,27= 0,5 phut 

• Doa 16 (3) ¢ 16: 
Ch9n may phay CNC 

Ch9n mui doa xoin thep gi6 <p = 16 mm, Td =40 phut,T11 =l6 phut 

. • Chi€usau cit t (mm): 
t= 0,075 mm 

• Luqng chi;ty dao S ( mmlvong ) 
S = 0,8 mm/vong (TL[I],t~p2,bang 5-112,trang 104) 

• T6c d9 cit V( ml phut ): 
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. V = 16,5.1,32 =21,78 m/phut (TL[I],t~p2,bang 5-113,trang 105) 

n = v.1000 = 21, 78.1000 = 433,3(vg I ph) 
1r.D 1r.l6 

Ch9n s6 vong quay tr\}c chinh: nm= 450 (vg/ph) 

N ,.. ;._ d" "' ;r.D.nm ;r.16.450 22 62( I h) entococat:V=--=---=, mp 
. 1000 1000 

• Thai gian gia cong ca ban Tm( phut ): 
Tm= 0,000376. D. L = 0,000376. 16.82,5 = 0,5 phut. 

• Thai gian gia cong k€ toan : 
Tk= Tm.·\l'k = 1,84. 0,5 =0,92 phut 

Bmrc 4 : Khoan 16 6 ¢ 30 : 
Tac6: 

• Khoan 1§.n 1 : 
Ch9n may phay CNC 

Ch9n mui khoan thep gi6 ¢ 15: 
d= 15mm, T d =45 phut, T tt = 18 phut 

• Chieu sau cilt t(mm): 
t=7,5 mm 

• LuQTig ch~y dao S ( mm/vong ): 
s = 0,19 (mmlvong) (TL[I],t~p2,bang 5-87,trang 84) 

T6c d9 cit V( ml phut ): 

V = Vb.Kv =24.1,15.0,7=19,32 m/phut (TL[I],t~p 2,bang 5-86,trang 83) 

n = v.1000 = 19,32.1000 = 409,98(vg I ph) 
1r.D 1r.15 

Ch9n s6 vong quay tf\lC chinh: nm = 400(vg/ph) 

- Nen t6c do ciit: V = 1r.D.nm = 1r.lS.400 18,85(ml ph) 
. 1000 1000 

- Cong suit ciit N(kW): 

N= 0,8 (kW) (TL[I],t~p2,bang 5-88,trang 85) 

• Thai gian gia cong ca banTm(phut): 
Tm= 0,00056. D. L = 0,00056. 15. 82,5 = 0,693 phut. 

• Thai gian gia cong k€ toan : 
Tk= Tm.•\lfk = 1,84. 0,693 = 1,28 phut 

• Khoan 1§.n 2 : 
Ch9n may phay CNC 

Ch9n mui khoan thep gi6 ¢ 28: 
d=28 mm, rd =50 phut, Ttt= 30 phut 

• Chi~u sau citt t(mm): 
t= 6,5 mm 
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• Luqng ch~y dao S ( mmlvong ): 
S = 0,26 (mm/vong) (TL[I],t?p2,bang 5-87,trang 84) 

T6c d9 c~t V( ml phut ): 

V = Vb.Kv =24.1,15.1= 27,6 mlphut (TL[I],t?p 2,bang 5-86,trang 83) 

n = v.1000 = 27,6.1000 = 313,76(vg I ph) 
1t.D 1t.28 

Ch9n s6 vong quay t11,1c chinh: nm= 350 (vg/ph) 

N ,.. t.::. d" .:,t V 1t.D.nm 1t.2S.3S0 30 79( I h) - en oc o ca : =---=---= m p 
. 1000 1000 ' 

- Cong sufit c~t N(k W): 

N= 2,5 (kW) (TL[I],t~p2,bang 5-88,trang 85) 

• Thai gian gia cong ca ban Tm(phut): 
Tm= 0,00056. D. L = 0,00056. 28. 82,5 = 1,29 phut. 

• Thai gian gia cong k6 toan : 
Tk= Tm.•\l'k = 1,84. 1,29 = 2,37 phut 

• Khoet 16 (6) : 
Ch9n may phay CNC 

Ch9n mfii khoet thep gi6 ¢ = 29,8 mm 
d=29,8 mm, Td =40 phut, Ttt= 32 phut 

• Chi6u sau c~t t ( mm ): 
t= 0,9 mm 

• Luqng ch~y dao S ( mm/vong ) : 
S = 0,6 mm/vong (TL[I],t?p2,bang 5-104,trang 95) 

• T6c d9 c~t V( ml phut ): 

V =Vb.Kv =34,5.1 =34,5 mlphut (TL[I],t~p2,bang 5-105,trang 96) 

n = v.1000 = 34,5.1000 = 368,Sl(vg I ph) 
1t.D 1t.29, 8 
Ch9n s6 vong quay t11,1c chinh: nm= 350 (vg/ph) 

Nen t6c do c~t: V = 1t.D.nm = 1t.29,S.3SO =32 77(m/ph) 
. 1000 1000 ' 

• Thai gian gia cong ca ban Tm( phut ): 
Tm= 0,00021. D. L = 0,00021. 29,8. 82,5 = 0,52 phut. 

• Thai gian gia cong k6 toan : 
Tk= Tm.·\l'k = 1,84. 0,52 = 0,96 phut 

• Doa 16 (6): 
Ch9n may phay CNC 

Ch9n mfii doa xo~n thep gi6 ¢ = 30 mm ,T<l =80 phut, Ttt= 32 phut 

• Chi€u sau c~t t (mm): 



216 

t=0,lmm 

• LuQ'Ilg chi;ty dao S ( mm/vong ) 
S = 1 mm/vong (TL[I],t~p2,bang 5-112,trang 104) 

• T6c de) cit V( ml phut ): 

V = 13.1,32 = 17,16 m/phut (TL[I],t~p2,bang 5-113,trang 105) 

n = v.1000 = 17,16.1000 ~ 182,07(vg/ ph) 
1r.D 1r.30 

Ch9n s6 vong quay ttvc chinh: nm = 200 (vg/ph) 

Nen t6c do cit: V = 1r.D.nm 1r.JO.lOO = 18 85(m/ ph) 
. 1000 1000 ' 

• Thai gian gia cong ca ban Tm( phut ): 
Tm= 0,000376. D. L = 0,000376. 30.82,5 = 0,93 phut. 

• Thai gian gia cong k€ toan : 
Tk= Tm.•\/fk = 1,84. 0,93 =1,71 phut. 

Bmrc 5 : Phay tho, phay tinh mat 4, 7 : 
Ch9n may phay CNC 
Taco: 
• Phay tho mat (4): 

Dl,1Ilg c1,1 cit: Dao phay ng6n thep gi6 

-D=20mm 

- Chi€u dai lam vi~c I = 3 8 mm 

- Z = 2 rang (Tra TL[I],t~p 1,bang 4-65,trang 356) 
• Chi€u sau cit: t (mm) 

t= Imm 
• LuQ'Ilg chi;ty dao S2 (mm/rang): 

Tra TL[I],t~p 2,bang 5-146,trang 131: 
S2 = 0,13 mm/ rang V6i HB =215 

Luqng ch~y dao vong S = 0,13. 2 = 0,26 (mm/vong) 
• T6c d◊ cit V(m/phut): 

Tra TL[I],t~p 2,bang 5-147,trang 132: 
V =Vb. Kv =53.1,26 = 66,78 (m/phut) 

n = v.1000 = 66,78.1000 =l062,84(vg/ph) 
1r.D 1r.20 

• Ch9n s6 vong quay tfl,lc chinh: nm= 1100 (vg/ph) 

• Nen t6c do cit: V = 1r.D.nm = 1r.lO.l lOO = 69 l2(m/ ph) 
. 1000 1000 ' 

Luqng chi;ty dao phut S~0,26.1100 = 286 (mm/phut) 
• Cong suit cit N (kw): 
Tra TL[I],t~p2, bang 5-151 trang 136. 

Cong suAt cit: N= 2,6 kW 
• Thai gian gia cong CO' ban tm: 

Tra bang 2 - 25 sach hu6ng dfui thi€t k€ df> an CN - CTM 
Tm= 0,0058.260 = 1,51 phut 
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• Thai gian k6 toan: T k = \Ilk . Tm 
Tra bang 2.27 sach hu6ng dfin thi6t k6 d6 an cong ngh~ ch€ t~o may 

suy ra Tk= 1,84.1,51 = 2,78 phut. 

• Phay tinh mat (4) : 
Dvng cv ciit:. Dao phay cdu 

-D= 12mm 

- Chi~u dai lam vi~c 1 = 3 8 mm 
-Z = 2 rang 

• Chi~u sau ciit: t (mm) 
t=0,2mm 

• Lm;mg ch~y dao S2 (mm/rang ): 
Tra TL[I],~p 2,bang 5-146,trang 131: 

S2 = 0,07 mm I rang V&i HB =215 
Luqng ch~y dao vong S = 0,07. 2 = 0,14 (mm/vong) 

• T6c d9 ciit V(m/phut): 
Tra TL[I],t~p 2,bang 5-147,trang 132: 

V =vb. Kv =61.1,53= 93,33 (m/phut) 

n = v.1000 = 93,33.1000 = 2475,66(vg I ph) 
:r.D :r.12 

• Ch9n s6 vong quay trvc chinh: nm= 2400 (vg/ph) 

N" tr- d" .:;t V :r.D.nm ;r.12.2400 90 48( / h) 
• en oc 9 ca : = 1000 = 1000 = ' m P 

Luqng ch~y dao phut S~0,14.2400 = 336 (mm/phut) 
• Cong sudt ciit N(kw): 
Tra TL[I],t~p2, bang 5-151 trang 136. 

Cong sudt ciit: N= 3,7 kW 
• Thai gian gia c6ng CO' ban tm: 

Tra bang 2 - 25 sach hu6ng dfin thi6t k6 d6 an CN - CTM 
Tm= 0,0048.260 = 1,25 phut 

• Thai gian k6 toan: T k = \Ilk . Tm 
Tra bang 2.27 sach hu6ng dfin thi6t k6 d6 an cong ngh~ ch€ t~o may 

suy raTk= 1,84.1,25 = 2,3 phut. 

• Phay tho mat (7) :gi6ng nhu m~t (4) 
• Phay tinh mat (7) :gi6ng nhu m~t (4) 

Bmrc 6: Phay he th6ng kenh dfin (11): 
Ch9n may phay CNC 
Tac6: 
• Phay kenh dfin chinh D 1: 

❖ Phaytho: 
Dvng cv ciit: Dao phay cdu : 

-D= 12mm 
- Z = 2 rang (Tra TL[I],t~p l,bang 4-65,trang 356) 

• Chi~u sau cit: t (mm) 
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t= 1 mm 
• LuQ'llg ch~y dao S2 (mm/rang): 

Tra TL[I],t~p 2,bang 5-146,trang 131: 
S2 = 0,1 mm I rang V&i HB =215 

LuQ'llg ch~y dao vong S = 0,1 . 2 = 0,2 (mm/vong) 
• T6c d9 c~t V(m/phut): 

Tra TL[I],t~p 2,bang 5-147,trang 132: 
V =Vb. Kv =55.1,53 = 84,15 (m/phut) 

n = v.1000 = 84,15.1000 = 2232,lS(vg I ph) 
tr.D tr.12 

• Ch9n s6 vong quay t11,1c chinh: nm= 2000 (vg/ph) 

N " t~ d" .::.t V tr.D.nm tr.12.2000 75 4( I h) • en oc oca: =--- ----= mp 
. 1000 1000 . ' 

LuQ'llg ch~y dao phut S1r0,2.2000 = 400 (mm/phut) 
• Cong suftt c~t N(kw): 
Tra TL[I],t~p2, bang 5-151 trang 136. 

Cong suftt cit: N= 4,4·kW 
• Thai gian gia cong CO' ban Tm 

Tra bang 2 - 25 sach hu&ng d~n thi6t kS d6 an CN - CTM 
Tm= 0,0058.130 = 0,75 phut 

• Thai gian kS toan: Tk= \!fk ,Tm 
Tra bang 2.27 sach hu&ng d~n thi€t k€ d6 an cong ngh? chS t~o may 

suy ra Tk= 1,84.0,75 = 1,38 phut. 

❖ Phaytinh: 
D1,mg C\l cit: Dao phay c~u : 

-D= 12mm 

- Z = 2 rang (Tra TL[I],t~p 1,bang 4-65,trang 356) 
• Chi€u sau c~t: t (mm) 

t=0,2mm 
• LuQ'llg ch~y dao S2 (mm/rang): 

Tra TL[I],t~p 2,bang 5-146,trang 131: 
S2 = 0,1 mm I rang V6i HB =215 

LuQ'llg ch~y dao vong S = 0,1 . 2 = 0,2 (mm/vong) 
• T6c d<) c~t V(m/phut): 

Tra TL[I],t~p 2,bang 5-147,trang 132: 
V =Vb. Kv =55.1,53 = 84,15 (m/phut) 

n = v.1000 = 84,15.1000 = 2232,lS(vg / ph) 
tr.D tr.12 

• Ch9n s6 vong quay t11,1c chinh: nm= 2200 (vg/ph) 

• Nen t6c do c~t: V = tr.D.nm = tr.l2·2200 =82 94(ml ph) 
. 1000 1000 ' 

LuQ'llg ch~y dao phut S1r0,2.2200 = 440 (rnm/phut) 
• Cong suftt cit N(kw): 
Tra TL[I],t~p2, bang 5-151 trang 136. 

Cong suftt cit: N= 4,4 kW 
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• Thai gian gia cong C(Y ban Tm 
Tra bang 2 - 25 sach hu6ng dfin thi€t k€ d6 an CN - CTM 

Tm= 0,0048.130 = 0,62 phut 
• Thai gian k€ toan: T k = \Vk . Tm 

Tra bang 2.27 sach hu6ng dfin thi€t k€ d6 an cong ngh? ch€ t~o may 
suy ra Tk= 1,84.0,62 = 1,14 phut. 

• Phay kenh dftn nhanh D2: 
❖ Phaytho: 

Dl,11lg C\l cit: Dao phay cdu : 
-D=l0mm 

- Z = 2 rang (Tra TL[I],t~p l,bang 4-65,trang 356) 
• Chi6u sau cit: t (mm) 

t= 1 mm 
• Luqng ch~y dao Sz (mm/rang ): 

Tra TL[I],t~p 2,bang 5-146,trang 131: 
Sz = 0,1 mm I rang V&i HB =215 

Luqng ch~y dao vong S = 0, 1 . 2 = 0,2 (mm/vong) 
• T6c d<) cit V(m/phut): 

Tra TL[I],t~p 2,bang 5-147,trang 132: 
V =vb. Kv =55.1,53 = 84,15 (m/phut) 

n = v.1000 = 84,15.1000 = 2678,58(vg / ph) 
1r.D 1r.l0 

· • Ch9n s6 vong quay trl)c chinh: nm= 2500 (vg/ph) 

• Nen t6c do cit: V = 1r.D.nm = 1r.lO.lSOO = 78 54(m/ ph) 
. 1000 1000 ' 

Luqng ch~y dao phut S1r0,2.2500 = 500 (mm/phut) 
• Thai gian gia cong .ca ban Tm 

Tra bang 2 - 25 sach hu6ng dfin thi€t k€ d6 an CN - CTM 
Tm= 0,0058.44,6 = 0,26 phut 

• Thai gian k€ toan: Tk= \Vk .Tm 
Tra bang 2.27 sach hu6ng dfrn thi€t k€ d6 an cong ngh9 ch€ t~o may 

suy ra Tk= 1,84.0,26 = 0,48 phut. 

❖ Phaytinh: 
Dl)ng C\l cit: Dao phay cdu :. 

-D= 10mm 

- Z = 2 rang (Tra TL[I],t~p 1,bang 4-65,trang 356) 
• Chi€u sau cit: t (mm) 

t=0,2mm 
• Luqng ch~y dao Sz (mm/rang): 

Tra TL[I],t~p 2,bang 5-146,trang 131: 
Sz = 0,1 mm/ rang V6i HB =215 

Luqng ch~y dao vong S = 0, 1 . 2 = 0,2 (mm/vong) 
• T6c d9 cit V(m/phut): 

Tra TL[I],t~p 2,bang 5-147,trang 132: 
V =vb. Kv =55.1,53 = 84,15 (m/phut) 
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n = v.1000 = 84,15.1000 = 2678,58(vg I ph) 
ff.D ff.IO 

• Ch9n s6 vong quay t11,1c chinh: nm= 2600 (vg/ph) 

N" t'.:: d" ~t V ff.D.nrn ff.10.2600 81 68( / h) 
• en oc 9 ca : = 1000 = 1000 = , rn p 

Luqng ch~y dao phut S~0,2. 2600 = 520 (mm/phut) 
• Thai gian gia cong ca ban Tm 

Tra bang 2 - 25 sach hu6ng dfin thi€t k€ d6 an CN - CTM 
Tm= 0,0048.44,6 = 0,21 phut 

• Thai gian k€ toan: Tk= \!fk .Tm 
Tra bang 2.27 sach hu6ng dfin thi€t k€ d6 an cong ngh~ ch€ t~o may 

suy ra Tk= 1,84.0,21 = 0,39 phut. 

• Phay mieng phun : 
❖ Phaytho: 

D1,mg cv c~t: Dao phay cAu : 
-D=4mm 

- Z = 2 rang (Tra TL[I],t~p l,bang 4-65,trang 356) 
• Chi~u sau c~t: t (mm) 

t=0,5 mm 
• Luqng ch~y dao S2 (mm/rang ): 

Tra TL[I],t~p 2,bang 5-146,trang 131: 
S2 = 0,1 mm I rang V6i HB =215 

Luqng ch~y dao vong S = 0,1 . 2 = 0,2 (mm/vong) 
• T6c d9 c~t V(m/phut): 

vb= 30,16 (m!phut) 

n = v.1000 = 30,16.1000 =2400,06(vg! ph) 
ff.D ff.4 

• Ch9n s6 vong quay t11,1c chfnh: nm= 2400 (vg/ph) 
, , ff.D.n J'( 4 2400 

• Nen toe do cat: V = rn = . . =30,l6(rn/ ph) 
. 1000 1000 

Luqng ch~y dao phut · S~0,2.2400 = 480 (mm/phut) 

❖ Phaytinh: 
Dvng C\l cftt: Dao phay cAu : 

-D=4mm 
- Z = 2 rang (Tra TL[I],t~p 1,bang 4-65,trang 356) 

• Chi~u sau cftt: t (mm) 
t= 0,25 mm 

• Luqng ch~y dao S2 (mm/rang): 
Tra TL[I],t~p 2,bang 5-146,trang 131: 

S2 = 0,1 mm/ rang V6i HB =215 
Luqng ch~y dao vong S = 0, 1 . 2 = 0,2 (mm/vong) 

· • T6c d9 cftt V(m/phut): 
vb= 31,42 (m/phut) 



221 

n = v.1000 = 31,42.1000 = 2500,32(vg/ ph) 
1C.D 1C.4 

• Ch9n sf> vong quay tf\lC chinh: nm= 2500 (vg/ph) 
, , ;r.D.n 1C 4 2500 

• Nen toe do cat: V = m = . . =3l,42(m/ ph) 
. 1000 1000 

Lugng ch~y dao phut S1r0,2.2500 = 500 (mm/phut) 

BmYc 7 :Phay khoang tao hinh : 
. Ch9n may phay CNC 
Taco: 
• Phay tho: 
Dl)ng C\l c~t: Dao phay ng6n thep gi6 
-D=l6mm 

- Chi~u dai lam vi~c 1 = 3 8 mm 
- Z = 2 rang (Tra TL[I],t~p l,bang 4-65,trang 356) 

• Chi~u sau c~t: t (mm) 
t=2mm 

• Lugng ch~y dao Sz (mm/rang ): 
Tra TL[I],t~p 2,bang 5-146,trang 131: 

Sz = 0,18 mm/ rang V&i HB =215 
Lugng ch~y dao vong S = 0,18. 2 = 0,36 (mm/vong) 

• Tf>c d(> c~t V(m/phut): 
Tra TL[I],t~p 2,bang 5-147,trang 132: 

V =Vb. Kv =55.1,53= 84,15 (m/phut) 

n = v.1000 = 84,15.1000 = 1674,U(vg/ ph) 
1C.D 1C.l6 

• Ch9n sf> vong quay tf\lc chinh: nm= 1600.(vg/ph) 

• Nen tf>c do c~t: V = 1C.D.nm = 7C.l 6·1600 = 80 42(m/ ph) 
. 1000 1000 ' · 

Lugng ch~y dao phut · S1r0,36.1600 = 576 (mm/phut) 
• Cong suit c~t N(kw): 
Tra TL[I],t~p2, bang 5-151 trang 136. 

Cong suit c~t: N= 5,3 kW 
• Thai gian gia cong C<Y ban T ID 

Tra bang 2 - 25 sach hu&ng dful thi€t k€ d6 an CN - CTM 
Tm= 0,0058.80 = 0,464 phut 

• Thai gian k€ toan: T k = \Jfk . Tm 
Tra bang 2.27 sach hu&ng dful thi€t k€ d6 an cong ngh~ ch€ t~o may 

suy ra Tk= 1,84.0,464 = 0,85 phut. 

• Phay ban tinh : 
D\lng C\l cit: Dao phay cftu 

-D= 12mm 

- Chi~u dai lam vi~c 1 = 22 mm 
-Z=2rang 



• Chi~u sau cit: t (mm) 
t= 0,7 mm 

• LuQ'llg ch"1Y dao S2 (mm/rang ): 
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Tra TL[I],t~p 2,bang 5-146,trang 131: 
S2 = 0,15 mm I rang V&i HB =215 

LuQ'llg ch"1Y dao vong S = 0,15. 2 = 0,3 (mm/vong) 
• T6c d◊ cit V(m/phut): 

Tra TL[I],t~p 2,bang 5-147,trang 132: 
V =vb. Kv =55.1,53= 84,15 (m/phut) 

n = v.1000 = 84,15.\000 = 2232,lS(vg I ph) 
trD tr.L 

• Ch9n s6 vong quay trµc chinh : nm = 2000 (vg/ph) 

N A t;.. dA "'t V tr.D.nm tr.12.2000 75 4( I h) 
• en oc 9 ca : = 1000 = 1000 = ' m P 

LtrQ'llg ch"1Y dao phut S~0,3.2000 = 600 (mm/phut) 
• Cong sudt cit N(kw): 
Tra TL[I],t~p2, bang 5-151 trang 136. 

Cong sufrt cit: N= 5,3 kW 
• Thai gian gia cong CO' ban· Tm 

Tra bang 2 - 25 sach hu&ng dful thi~t k~ d6 an CN - CTM 
Tm= 0,0048.80 = 0,38 phut 

• Thai gian k~ toan: Tk= \Jfk .Tm 
Tra bang 2.27 sach hu6ng ddn thi~t k~ d6 an cong ngh~ ch~ t"1o may 

suy ra Tk= 1,84.0,38 = 0,7 phut. 

• Phay tinh: 
D1;mg C\l cit: Dao phay cfiu 

-D=l0mm 

- Chi~u dai lam vi~c I = 22 mm 

-Z = 2 rang 

• Chi~u sau cit: t (mm) 
t= 0,2 mm 

• LtrQ'llg Ch"1Y dao sz (mm/rang): 
Tra TL[I],t~p 2,bang 5-146,trang 131: 

S2 = 0,085 mm/ rang V&i HB =215 
LuQ'llg ch"1Y dao vong S = 0,085 . 2 = 0, 17 (mm/vong) 

• T6c de) cit V(m/phut): 
Tra TL[I],t~p 2,bang 5-147,trang 132: 

V =vb. Kv =55.1,53= 84,15 (m/phut) 

n = v.1000 = 84,15.1000 = 2678,58(vg I ph) 
tr.D tr.IO 

• Ch9n s6 vong quay trµc chinh: nm= 2700 (vg/ph) 

N A ;.. dA :. V tr.D.nm tr. I 0.2700 84 82( I h) • entoc ocat: =---'-"'""=---= , mp 
. 1000 1000 

LtrQ'llg ch"1Y dao phut S~0, 17.2700 = 459 (mm/phut) 
• Cong sudt cit N (kw): 
Tra TL[I],t~p2, bang 5-151 trang 136. 
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Cong sufit c~t : N = 6,3 kW 
• Thai gian gia cong CO' ban Tm 

Tra bang 2 - 25 sach hu6ng dfin thi6t k6 db an CN - CTM 
Tm= 0,00285.80 = 0,228 phut 

• Thai gian k6 toan: T k = \Jfk . Tm 
Tra bang 2.27 sach hu6ng dfrn thi6t k6 d6 an cong ngh~ che t~o may 

suy ra Tk= 1,84.0,228 = 0,42 phut. 

c. Nguyen cong 3: Phay he 16 6 dat r/J 36: 
Ch9n may phay CNC 
Taco: 

D\lng C\l c~t: Dao phay ng6n thep gi6 

-D=20mm 

- Chi~u dai lam vi~c 1 = 3 8 mm 

- Z = 2 rang (Tra TL[I],t~p l,bang 4-65,trang 356) 
• Chi~u sau c~t: t (mm) 

t= 1mm 
• LuQTig ch~y dao Sz (mm/rang): 

Tra TL[I],t~p 2,bang 5-146,trang 131: 
Sz = 0,13 mm/ rang V6i HB =215 

LuQTig ch~y dao vong S = 0,13. 2 = 0,26 (mm/vong) 
• T6c d(> c~t V(m/phut): . 

Tra TL[I],t~p 2,bang 5-147,trang 132: 
V =Vb. Kv =53.1,26 = 66,78 (m/phut) 

n = v.1000 = 66, 78.1000 = 1062,84(vg lph) 
tr.D tr.20 

• Ch9n s6 vong quay tf\lC chinh: nm= 1200 (vg/ph) 

N ,., . t;, d" .:,t V tr.D.nm tr.20.1200 75 4( I h) • en oc o ca : =--~=---= m p 
. 1000 1000 · ' 

LuQTig ch~y dao phut S~0,26.1200 = 312 (mm/phut) 
• Cong sufit c~t N(kw): 
Tra TL[I],t~p2, bang 5-151 trang 136. 

Cong sufit c~t: N= 2,6 kW 
• Thai gian gia cong CO' ban tm: 

Tra bang 2 - 25 sach hu6ng dfrn thi6t k6 d6 an CN - CTM 
Tm= 0,00352.15 = 0,0528 phut 

• Thai gian ke toan: Tk= \Jfk .Tm 
Tra bang 2.27 sach hu6ng dfrn thiet k6 db an cong ngh~ ch6 t~o may 

suy ra Tk= 1,84.0,0528 = 0,097 phut. 

d. Nguyen cong 4: Khoan 16 kenh giai nhiet : 
Chon may khoan dn : 

• May cong ngh~: May khoan cdn 2H55 
DuCYng kinh Ion nhfit khoan duqc :D = 50 mm 

Cong sufit d(>ng ca : N = 4 kW 

Hi~u sufit may : D=0.85 
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S6 cfip t6c d<) tn;tc chinh : 

Ph~m vi t6c d◊ tn;tc chinh : 

Kich thu&c be m~t lam vi~c : 

• Dung dich tron ngu<)i: DAu khoang ( doa). 

21 

20 + 2000 vong/phut 

968x1650 mm 

• D1µ1g C\l ki~m tra: Thu&c c~p 0 -150 x 0,02mm, calip tn;t 8H7 
• D6 ga cong ngh~: Ban ga, kh6i V, b~c dful. 

Taco: 

• Khoan h~ 16 (14) ¢ 10: 

Ch9n mfii khoan thep gio ¢ 10: 
d=l0 mm, Td =25 phut, Ttt=12 phut 
• Chieu sau cit t(mm):. 

t=5mm 

• Lugng ch~y dao S (mm/vong): 
S = 0,08 mm/ vong (TL[I],~p2,bang 5-87,trang 84,nhom III) 

- T6c d◊ cit V(m/ phut): 

V =Vb. Kv =32.1,15.0,6 =22,08 m/phut 
(TL[I],t~p2,bang 5-86,trang 83) 

n = v.1000 = 22,08.1000 = 702,83(vg I ph) 
1r.D 1r.l0 

Taco: 

R = rpz-1 = nmax = 2000 = 100 
n nmin 20 

⇒ rp20 =l00 ⇒ rp=~ =1,26 

n1 = 20(vg I ph) 

n21 = 2000(vg I ph) 

n20 = n1.rp19 = 20.1,2619 = 1614,62(vg I ph) 

n19 =n1.rp18 =20.1.2618 =1281,44(vg/ ph) 

n18 ~n1.rp17 =20.1,2617 =1017,02(vg/ ph) 

n17 = n1 .rp
16 = 20.1,2616 = 807,16(vg / ph) 

n16 = n1 .rp
15 = 20.1,2615 = 640,6(vg I ph) 

n15 =n1.rp14 =20.1,2614 =508,41(vg/ ph) 

· Ch9n s6 vong quay tn;tc chinh: nm = 700 (vg/ph) 
, , 1r.D.n 1r 10 700 

Nen toe do cat: V = m = . . =22(ml ph) 
. 1000 1000 

Cong sufit cit : 
N= 1 kw (TL[I],t~p2,bang 5-88,trang 85 ) 

• Thai gian gia cong ca ban T m(phut): 
Tm= 0,00056. D. L = 0,00056. 10. 260 = 1,46 phut. 

• Thai gian gia cong k~ toan : 
Tk= Tm.·\Vk = 1,72. 1,46 = 2,51 phut 



225 

2.7 Thong s6 ch~ dq cit thl}'c t~ khi gia cong khuon : 
Sau khi tinh toan ch€ d◊ cit theo ly thuy€t b~ng phuong phap tra bang chung em nh~n thfiy 

v~n con nhi€u di6m chua hqp ly nen khi dua vao gia cong thµc t€ la chua t6i uu. K€t hqp v6'i 
di€u ki~n thgc t€ t~i nai gia cong , cong sufit may ,chfit luqng dao cit ,chfit luqng phoi ,kinh 
nghi~m thgc t€ cu.a nguai dung may CNC t~i cong ty cht'.ing em dua ra cac thong s6 ch€ d◊ cit 
khi gia cong thµc t€ nh~m d6i chi€u v6'i cac thong s6 theo ly thuy€t d6 d€ tai c6 tinh thi€t thl,rc 
va tinh ung dvng cao hon .Qua d6 git'.ip cht'.ing em hi6u ro hon v€ quy trinh cong ngh~ gia cong. 
,each t6i uu kha nang gia cong cu.a may trong thgc t€·san xufit d6 d~t dugc m()t san phfim c6 chfit 
luqng theo yeu cfiu: 

a. Nguyen cong 1: Phay m~it 12,15,13,16: · 
. Bmrc 1 :Phay tho, phay tinh mat 12,15 

Ch9n may phay CNC 
Taco: 
• Phay tho mat (12) chon mat 15 lam chufin tho.: 

Dvng cv cit: Dao phay m~t dfiu chip manh hqp kim cung T5K10 
-D= 100mm 
-B=50mm 
-Z = 8 rang 

• Chi€u sau cit: t (mm) 
t=lmm 

• Luqng ch~y dao Sz (mm/rang ): 
Sz = 0,14 mm/ rang V6'i HB =215 

Luqng ch~y dao vong S = 0,14. 8 = l,12(mm/vong) 
• Ch9n s6 vong quay tr\}c chinh: nm= 800 (vg/ph) 

• Nen t6c do cit: V = tr.D.nm = tr.lOO.SOO == 251 33(m/ ph) 
. 1000 1000 ' 

. LuQ'llg ch~y dao phut S~l,12.800 =896 (mm/phut) 

► Phay tinh mat (12) chon mat 15 lam chufin: 
Dvng C\l cit: Dao phay m~t dfiu chip manh hqp kim cung T5Kl 0 

-D= 100mm 

-B=50mm 

- Z = 8 rang 

• Chi€u sau cit: t (mm) 
t=0,2mm 

• LuQ'llg ch~y dao Sz (mm/rang): 
Sz = 0,14mm / rang V6'i HB =215 

Luqng ch~y dao vong S = 0,14. 8 = l,12(mm/vong) 
• Ch9n s6 vong quay tr\}c chinh: nm= 1200 (vg/ph) 

, , tr.D.n tr 100 1200 
• Nen toe do cat: V = m = . . =376,99(m/ ph) 

. 1000 1000 
LuQ'llg ch~y dao phut. S~l,12.1200 =1344 (mm/phut) 



► Phay tho mat (15): 
Gi6ng bu&c gia cong m{H 12. 
► Phay tinh mat ( 15) : 
Gi6ng bu&c gia cong tinh mi;it 12. 

226 

Bmrc 2 :Phay tho, phay tinh mat 13,16: Gi6ng bu&c 1 

b. Nguyen cong 2: Phay tinh mi;it tren, mi;it du&i va gia cong cac 16: 
Brr6'c 1 :Phay tho, phay tinh mat 1,5: Gi6ng bu&c gia cong m~t 12. 
Btr6'c 2 : Khoan 16 8 va 2 : · 

• Khoan 16 (8) ¢ 14: 
Ch9n may phay CNC 

Ch9n mfii khoan thep gi6 ¢ 13,8: 
d=13,8mm, Tct =45 phut, Ttt=15 phut 

• Chi€u sau c~t t(mm): 
t= 6,9 mm 

• LuQTig chi;ty dao S (mm/vong): 
S = 0,1 mm/vong 

Ch9n s6 vong quay tf\lC chinh: nm= 600 (vg/ph) 

Nen t6c d9 c~t: V = J[.D.nm = J[.l3,S.600 = 26 Ol(ml h) 
1000 1000 ' p 

• Doa 16 (8) ¢ 14: 
Ch9n may phay CNC 

Ch9n mfii doa xo~ thep gi6 ¢ = 14 mm 

• Chi~u sau c~t t (mm): 
t=0,1 mm 

• LuQTig ch~y dao S ( mm/vong ) 
S = 0,05 mm/vong 

Ch9n s6 vong quay tf\lc chinh: nm= 300 (vg/ph) 

Nen t6c do c~t: V = J[.D.nm = J[.l 4.300 = 13 19(m/ ph) 
. 1000 1000 ' 

• Khoan 16 (2) ¢ 10: 
Ch9n may phay CNC 

Ch9n mfii khoan thep gi6 ¢ 9,8: 
d=9,8mm, Tct =25 phut, Ttt=12 phut 

• Chi~u sau c~t t(mm): 
t=4,9mm 

• LuQTig chi;ty dao S (mm/vong ) : 
s = 0,08 mm/ vong 

Ch9n s6 vong .quay tf\lc chinh: nm = 700 (vg/ph) 
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Nen t6c do. cit: V = 1r.D.nm = 1r.9,S.700 = 2155(m/ h) 
1000 1000 ' p 

• Doa 16 (2) ¢ 10: 
Ch9n may phay CNC 

Ch9n mili doa xoin thep gi6 ¢ = 10 mm 

• ChiSu sau cit t ( mm ): 
t=0,lmm 

• Lm;mg ch~y dao S ( mm/vong ) 
S = 0,05 mm/vong 

Ch9n s6 vong quay tfl,lc chinh: nm= 400 (vg/ph) 
, , 1r.D.n = 10 400 

Nen toe do cat: V = m = ,.. . = 12 57(m/ ph) 
. 1000 1000 ' 

Bmrc 3: Khoan 16 3: 
• Khoan 16 (3) ¢ 16: 

Ch9n may phay CNC 
* Khoanmf>i: 

Ch9n mili khoan thep gi6 ¢ 13,8: 
d=13,8mm, Td =45 phut, Ttt=15 phut 

• ChiSu sau cit t(mm): 
t= 6,9 mm 

• Lm;mg ch~y dao S (mm/vong ) : 
S = 0,1 mm/vong 

Ch9n s6 vong quay tfl,lc chinh: nm= 600 (vg/ph) 

Nen t6c do cit: V = 1r.D.nm = 1r.l3,S.600 =26 0l(m/ ph) 
. 1000 1000 . ' 

*Khoan lfin 2 : 

. Ch9n mili khoan thep gi6 ¢ 16: 
d=16 mm, Td =45 phut, Ttt=18 phut 

• Chi6u sau cit t(mm): 
t= 1,1 mm 

• Lm;mg ch~y dao S (mm/vong ) : 
S = 0,1 mm/ vong 

Ch9n s6 vong quay tf1,lc chinh: nm= 500 (vg/ph) 
, · , 1r.D.n 1r 16 500 

Nen toe do cat: V = m = . . = 25,l3(m/ ph) 
. 1000 1000 . 

Bmrc 4 : Khoan 16 6 ¢ 30 : 
Taco: 

• Khoan lfin 1 : 
. Ch9n may phay CNC 

Ch9n mui khoan thep gi6 ¢ 16: 



d=l6 mm, Td =45 phut, Ttt=l8 phut 
• Chi€u sau cit t(mm): 

t=8mm 

• Luqng ch~y dao S (mm/vong ) : 
s = 0,1 mm/ vong 
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Ch9n s6 vong quay tf\lc chinh: nm= 500 (vg/ph) 
, , 1r.D.n = 16 500 

Nen toe do cat: V = m = ,.. . = 25 13(ml ph) 

• Khoan lful 2 
Ch9n may phay CNC 

. 1000 1000 ' 

Ch9n mfii khoan thep gi6 ¢ 28: 
d=28 mm, Td =50 phut, Ttt= 30 phut 

• Chi€u sau cit t(mm): 
t=6 mm 

• Luqng ch~y dao S ( mm/vong ): 
S = 0,15 (mm/vong) 

Ch9n s6 vong quay tf\lc chinh: nm= 300 (vg/ph) 
, , 1r.D.n = 28 300 

Nen toe do cat: V = m = ,.. . =26 39(ml ph) 
. 1000 1000 ' 

• Khoet 16 (6) : 
Ch9n may phay CNC 

Ch9n mfii khoet thep gi6 ¢ = 29,2 mm 

d=29,2 mm, Td =40 phut, Ttt= 32 phut 
• Chi€u sau cit t (mm): 

t=0,6mm 

• Luqng ch~y dao S ( mm/vong ) : 
S = 0,07 mm/vong 

Ch9n s6 vong quay tf\lc chinh: nm= 350 (vg/ph) 

Nen t6c do cit: V = 1r.D.nm = 1r.
29,2-35o =32 ll(ml ph) 

. 1000 1000 ' 

• Doa ban tinh 16 ( 6) : 
Ch9n may phay CNC 

Chc;m mfii doa xoin thep gi6 ¢ = 29,8 mm 

• Chi€u sau cit t (mm): 
t= 0,3 mm 

• Luqng ch~y dao S ( mm/vong ) 
S = 0,08 mm/vong 

Ch9n s6 vong quay tf\JC chinh: nm= 300 (vg/ph) 

Nen t6c do cit : V = :rr.D.n m = 1r.
29, 8.300 = 28 09(m I ph) 

. 1000 1000 ' 

• Doa tinh 16 (6) : 
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Ch9n may phay CNC 

Ch9n mili doa xo~n thep gi6 r/J = 3 0 mm 
• Chi€u sau c~t t (mm): 

t=O,l mm 

• LuQ'11g ch~y dao S ( mm/vong ) 
S = 0,09 mm/vong 

Ch9n sf> vong quay tn_ic chinh: nm= 250 (vg/ph) 
, , tr.D.n '" 30 250 

Nen toe do cat: V = m = ,.. . = 23 56(m/ ph) 
. 1000 1000 ' 

Bmrc 5 : Phay tho, phay tinh mat 4, 7 : 
Ch9n may phay CNC 
Taco: 
• Phay tho mat (4) 

Dl)ng Cl) c~t: Dao phay ng6n thep gi6 

-D=20mm 

- Chi€u dai lam vi~c 1 = 3 8 mm 
-Z = 2 rang 

Chi€u sau cit: t (mm) 
t=l mm 

• LuQ'11g ch~y dao Sz (mm/rang ): 
Sz = 0,15 mm I rang V&i HB =215 

LuQ'11g ch~y dao vong S = 0,15. 2 = 0,3 (mm/vong) 
• Ch9n s6 vong quay tfl)c chinh: nm= 1200 (vg/ph) 

N " t::. d" .:-t V tr.D.nm tr.20.1200 75 4( I h) • en oc oca: =--- ----= , mp 
. 1000 1000 

LuQ'11g ch~y dao phut Sif'0,3.1200 = 360 (mm/phut) 

• Phay tinh mat (4) : 
Dl)llg Cl) cit: Dao phay cfru 

:..D= 12mm 

- Chi€u dai lam vi~c 1 ~ 3 8 mm 

-Z=2 rang 

Bu&c dich chuy~n dao :0,3 mm 
Chi€u sau cit t (mm}: 

t=0,2 mm 
• LuQ'11g ch~y dao Sz (mm/rang): 

Sz = 0,07 mm/ rang V6i HB =215 
LuQ'11g ch~y dao vong S = 0,07. 2 = 0,14 (mm/vong) 

• Ch9n sf> vong quay tfl)c chinh: nm= 2000 (vg/ph) 

N " t::. d" .:-t V JC.D.nm tr.12.2000 75 4( I h) • en oc o ca : =---'-=- ----= , m p 
. 1000 1000 

LuQ'11g ch~y dao phut Sif'0,14.2000 = 280 (mm/phut) 
. • Phay tho mat (7) :gif>ng nhu m~t (4) 
• Phay tinh mat (7) :gif>ng nhu m~t (4) 
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Bmrc 6: Phay he thf>ng kenh dful (11): 
Ch9n may phay CNC 
Tac6: 
• Phay kenh dfin chinh D 1: 

*Phay tho: 
Dl,lllg C\l ciit: Dao phay cfiu : 

-D= 12mm 

-Z = 2 rang 
• Chi€u sau ciit: t (mm) 

t=l mm 
• Luqng ch.;iy dao Sz (mm/rang): 

Sz = 0,1 mm/ rang V&i HB =215 
Luqng ch.;iy dao vong S = 0,1 . 2 = 0,2 (mm/vong) 

• Ch9n s6 vong quay tf\lc chinh: nm= 1500 (vg/ph) 

N " t;._ d" .:.t V tr.D.nm JZ'.12.1500 56 55( I h) • en oc o ca : =-~=---= m p 
. 1000 1000 ' 

Luqng ch.;iy dao phut S~0,2.1500 = 300 (mm/phut) 

*Phay tinh: 
Dl,lllg C\l ciit: Dao phay cfiu : 

-D= 12mm 

-Z = 2 rang 
• Chi€u sau ciit: t (mm) 

t=0,2mm 
• Luqng ch.;iy dao Sz (mm/rang): 

Sz = 0,1 mm/ rang V&i HB =215 
Luqng ch.;iy dao vong S = 0,1 . 2 = 0,2 (mm/vong) 

• Ch9n s6 vong quay tf\lc chinh: nm= 1600 (vg/ph) 

• Nen t6c do ciit: V = 1Z'.D.nm = 1Z'.l2·1600 = 60 32(m/ ph) 
. 1000 1000 ' 

Luqng ch.;iy dao phut S~0,2.1600 = 320 (mm/phut) 

• Phay kenh dful nhanh D2: 
*Phay tho: 
Dl,lllg C\l ciit: Dao phay cfiu : 

-D=l0mm 

-Z = 2 rang 
• Chi€u sau ciit: t (mm) 

t= 1 mm 
. • Luqng chi;i,y dao Sz (mm/rang ): 

Sz = 0,1 mm/ rang V&i HB =215 
Luqng chi;i,y dao vong S = 0,1. 2 = 0,2 (mm/vong) 

• ChQn s6 vong quay tf\lC chinh : nm= 1800 (vg/ph) 

N " t;._ d" .:.t V tr.D.nm 1Z'.10.1800 56 55( I h) • en oc o ca : =---=---= m p 
. 1000 1000 ' 
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LuQTig ch~y dao phut S1F0,2.1800 = 360 (mm/phut) 

*Phaytinh: 
D1,mg C\l cilt: Dao phay cftu : 

-D=l0mm 

-Z = 2 rang 
• Chi€u sau cilt: t (mm) 

t= 0,2 mm 
• LuQTig ch~y dao Sz (mm/rang): 

Sz = 0,1 mm I rang V6i HB =215 
LuQTig ch~y dao vong S = 0,1 . 2 = 0,2 (mm/vong) 

. • Ch9n s6 vong quay tfl,lc chinh: nm= 2000 (vg/ph) 

N " tt d" .:-t V :r.D.nm :r.10.2000 62 83( / h) • en oc o ca : =---=---= m p 
. 1000 1000 ' 

LuQTig ch~y dao phut S1F0,2.2000 = 400 (mm/phut) 

• Phay mieng phun : 
*Phay tho: 

Dl,lng C\l cilt: Dao phay cftu : 
-D=4mm 

-Z = 2 rang 
• Chi€u sau cilt: t (mm) 

t= 0,5 mm 
• LuQTig ch~y dao Sz (mm/rang ): 

Sz = 0,1 mm/ rang V6i HB =215 
LuQTig ch~y dao vong S = 0,1 . 2 = 0,2 (mm/vong) 

• Ch9n s6 vong quay 1f\1C chinh: nm= 2400 (vg/ph) 
, , tr.D.n tr 4 2400 

• Nen toe do cat: V = m = . . =30,16(m/ ph) 
. 1000 1000 

LuQ'Ilg ch~y dao phut S1F0,2.2400 = 480 (mm/phut) 
*Phaytinh: 

D\lllg C\l cilt: Dao phay cftu : 
-D=4mm 

-Z = 2 rang 
• Chi€u sau cilt: t (mm) 

t=0,25 mm 
• LuQTig ch~y dao Sz (mm/rang): 

Sz = 0,1 mm/ rang V6i HB =215 
· LuQTig ch~y dao vong S = 0, 1 . 2 = 0,2 (mm/vong) 

• Ch9n s6 vong quay 1f\1C chinh: nm= 2500 (vg/ph) 

N" t d" :- tr.D.nm :r.4.2500 31 42( / h) • en toe o cat: V =------'-~=---= , m p 
. 1000 1000 

LuQTig ch~y dao phut S1F0,2.2500 = 500 (mm/phut) 

Bmrc 7 :Phay khoang tao hinh : 
Ch9n may phay CNC 



Taco: 
• Phay tho: 
D1,mg c1,1 c~t: Dao phay ng6n thep gi6 

-D=16mm 

- Chi€u dai lam vi~c 1 = 3 8 mm 
-Z = 2 rang 

• Chi€u sau c~t: t (mm) 
t=2mm 

• Lu911g ch~y dao S2 (mm/rang): 
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S2 = 0,18 mm/ rang V&i HB =215 
Lu911g ch~y dao vong S = 0, 18 . 2 = 0,36 (mm/vong) 

• Ch9n s6 vong quay tfl,lc chinh: nm= 1400 (vg/ph) 

N ,.. tr.. d" .:.t V 1r.D.nm 1r.20.l4S0 9111( / h) • en oc oca: =---=---= m p 
. 1000 1000 ' 

Lu911g ch~y dao phut S1F0,36.1400 = 504 (mm/phut) 

• Phay ban tinh : 
D1,1ng c1,1 c~t: Dao phay cfiu 

-D= 12mm 

- Chi€u dai lam vi~c 1 = 22 mm 

-Z = 2 rang 

Bu&c dich chuy€n dao : 0,8 mm 

Chi€u sau c~t : t = 0, 7 mm 

• Lu911g ch~y dao S2 (mm/rang): 
S2 = 0,15 mm I rang V&i HB =215 

Lu911g ch~y dao vong S = 0,15. 2 = 0,3 (mm/vong) 

• Ch9n s6 vong quay tfl,lc chinh: nm= 2000 (vg/ph) 

N ,.. :.. d" .:. V 7r.D.nm .7r.12.2000 75 4( I h) • entoc ocat: =-~~=---= , mp 
. 1000 1000 

Lu911g ch~y dao phut S1F0,3.2000 = 600 (mm/phut) 

• Phay tinh: 
D\lng C\l c~t: Dao phay cfiu 

-D=l0mm 

- Chi€u dai lam vi~c 1 = 22 mm 

-Z = 2 rang 

Bu&c dich chuy€n dao: 0,3 mm 

Chi€u sau c~t : t = 0 ,2 mm 

• Lu911g ch~y dao S2 (mm/rang): 
S2 = 0,085 mm/ rang V&i HB =215 

Lu911g ch~y dao vong S = 0,085 . 2 = 0, 17 (mm/vong) 
• Ch9n s6 vong quay tfl,lc chinh: nm= 3000 (vg/ph) 
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N A t;.. dA .:,t V Ji.D.nm Ji.10.3000 94 25( I h) • en oc o ca : =-~~=---= m p 
. 1000 1000 ' 

Lu911g ch~y dao phut S~O, 17.3000 = 510 (mm/phut) 
-+ Sau d6 dung dao cfiu 06 dS sua cac g6c lu911 

c. Nguyen cling 3: Phay he 16 6 dat ¢ 36: 
Ch9n may phay CNC 
Taco: 

D1,1ng c1,1 cilt: Dao phay ng6n thep gi6 
-D=20mm 

- Chi€u dai lam vi~c I = 3 8 mm 
-Z=2 rang 

Chi€u sau cilt: t (mm) 
t= 1mm 

• Lu911g ch~y dao Sz (mm/rang): 
Sz = 0,15 mm I rang V&i HB =215 

Lu911g ch~y dao vong S = 0,15. 2 = 0,3 (mm/vong) 
• Ch9n s6 vong quay trl,lc chinh: nm= 1400 (vg/ph) 

N A t;.. dA .:.t V Ji.D.nm Ji.20.1400 87 96( / h) • en oc o ca : =---=---= m p 
. 1000 1000 ' 

Lu911g ch~y dao phut. S~0,3.1400 = 420 (mm/phut) 

d. Nguyen cling 4: Khoan 16 kenh giai nhi~t : 
Ch9n may khoan cfin : · 

• Khoan he 16 (14) ¢ 10: 

Ch9n mili khoan thep gi6 ¢ 10: 
d=lO mm, Td =25 phut, Ttt=12 phut 

• Chi€u sau cilt t(mm): 
t=5mm 

• Lu911g ch~y dao S (mm/vong): 
S = 0,08 mm/ vong 

Ch9n s6 vong quay tn;ic chinh: nm= 700 (vg/ph) 

N A t;.. dA .:.t V Ji.D.nm Ji.10.700 22( I h) en oc o ca : =---= . = m p 
. 1000 1000 

3. Mo phong va xu!t chrrong trinh NC 

- Tuong tµ nhu bai tru&c 

4. Xir ly chrrong trinh NC cho may phay CNC 

- Tuong tµ nhu bai tru&c 
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BAI 21, 22, 23, 24, 25, 26: UNG DVNG PHAN MEM MASTERCAM DE THIET 
KE CAD, LJP TRINH CAM 

Gioi thifu: 

Bai h9c nay nh~m cung cAp cho h9c sinh nhfrng ki€n thtrc trng dvng phfin mSm 

Mastercam d€ thi6t k6 CAD, l~p trinh CAM gia cong chi ti6t va khuon mdu trong nghS c~t 

g9tkim lo~i 

Mvc tieu: 

+ Thi€t l~p duqc moi truong lam vi?c 

+ Phan tich duqc san phfrm va 1\ra ch9n cac l?nh phu hqp d€ thi€t k6, l~p trinh CAM 

+ Ung dvng duqc cac l?nh cua Mastercam d€ thi€t k€ CAD, l~p trinh CAM gia cong 

chi ti€t va khuon mdu theo ban ve - v~t mdu. 

N<)i dung chinh: 

Phin I: 
? ,_, ' ,t: ,t: A ca sa VE VA THIET KE TREN MASTERCAM 

Mastercam cung c§.p cho b~n cac cong C\l ve linh ho~t. Con tro va chm)t la cong C\l 
ve cua b~ va menu l~nh Creat la cong C\l t~o hinh cua b~n. Mastercam ciing cµng 
cfip cho b~n nhi@u l~nh CAD khac d@ t~o cho cong vi~c cua b~ d@ dang hon. 

Cac d@ ml;lC duoi day cho b~ cac cong C\l ve CO'SCY. 

- Su dl;lng dai thanh autoCursor. 

- Cong C\l Iva ch9n d6i tuqng. 

- Cong C\l thiSt d~t thm)c tinh d6i tuqng. 

- Cong C\l thiSt d~t cao d9 z. 
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- Cong cv lam vi~c v6i chS d9 ve 2D va 3D. 

- Cong cv thiSt d~t m~t phfulg ve/khung nhin/h~ t9a d9 UCS. 

Sir d{lng thanh cong C{l autoCursor. 

B~t ctr khi nao b~n kfoh ho~t m9t l~nh v~ thanh cong C\l ciing cho b~n biSt vi tri 
chu9t hi~n hanh cua b~n ho~c b~n c6 · thS b~n nh~p t9a d9 diSm thong qua thanh 
Cong C\l nay. 

- Lga ch9n x,y ,z cho phep b~n nh~p t9a d9 di Sm. 

- Li;ra ch9n +jil: cho phep 
b~n nh~p t9a d9 diSm . don 
thufin (VD 20,3,5) 

' - Li;ra ch9n tl'i : cho phep 
b~ thi@t l~p ch@ d9 truy bilt 
diSm ti;r d9ng. 

- Li;ra chc;m X •: Li;ra ch9n 
nay cho phep b~n ch9n 1 
l~nh truy bilt diSm. 

Sir d{lng phim nong. 

+ K@t hgp phim Alt Va chu<)t gifra cho phep b~n xoay d6i tuQ'Ilg tren man hinh 
nSu nhu trong tuy chc;m Configuration b~ ch9n nhu hinh du6i day. 

fopics 

"l Tolerances 
? Fil"' 

, .. Graphic .. uppprt·,·•• ..... ,., ..... ,, .. , ....... ,.. ·' ·•~--.,.c. ......... ,.,.,;.,, .... i r·Levelt dialogdfaplay""· .. ".m.,, •••"• ' 

· ? Converters 
? Saeeli 
? Colors·· 
? Chaining 
? Shading 
? Solids 
? Printr,g 
'7 CAD Settings 
'? Dimension Attributes 
'? Dimension Text 
? Note Text 
? Leaders/ Wiln= 
? Dimen~on Settings 
7 Start/Exit 

· ? Toolpaths 
? Post Processing 
? Backplot 
? Veri~ 

' GD! r. OpenGL (default) l~sed,or n~~ed l~v•~ ' ' .,;.!J 

t:J, Disable hardwate acoefer~on ................................ 
~---~--------~•. !: R' AllowPre-Selectfon 

--~Sp-.-~. --;:.=.-=,..-=-.~-,-e....,!. · J: f'" Di<play part information 

[

Xy• .. cr.ng, .. --.. - .. ,1',i: '----'--==CJ (\! [' Use'Free'modelnDyriamioSpin ' !: r Large Buttons . . 
i' P' Main level alwa,vni~'ble 
.. 17 Di>pla.v viewportXtZa, .. 

'· ! Oi>p!ayWCSXl'Za"°' 

Curreri: jDEFAULT(M~tric) [Sta'.tup) 

r:: Use Leaming Mode prompts 
P', .Show MAU indiop<lownmenu• 
l;l Show Tool Tips 

+ Phim chu9t gifra cho phep b~ xe dich d6i tuQ'Ilg ve tren man hinh. 

+ Phim AL T+T : cho phep b~n &n hi~n duong dvng C\l 

i 

+ Phim ALT+S : thay d6i hiSn thi d6i tuQ'Ilg ve du6i d~ng bS m~t va d~g khung 
day. 
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Cong C{l tva ch(Jn dBi tin;rng 

- NSu b~ lµa ch9n m9t l~nh d~c bi~t cua Mastercan cho m9t d6i tugng kh6i. 
thanh cong C\l l\fa ch9n thong thuong duqc kich ho~t 

Cac tuy chQn l11·a chqn c16i 
tm;mg kh6i 

- N@u khong c6 cac kh6i d~c trong t~p cua b~n, ch@ de) lµa ch9n kh6i se khong 
duqc hi@n thi, b~n c6 th@ sir d\lng cac tuy ch9n lµa ch9n thong thuong 

tuy chon h1a chon ti! dong tuy chon 
phlrnng phap 
chon 

Bang 
phtwng 
phap 111a 
chon d6i 
tuqng 

- Tuy ch9n lµa ch9n d6i tugng. 

h1a chon dcii tLrc;mg khung day , 
h1a cnon doi tLrc;,ng kh6i 

Thanh cong Cfl l?nh thiit il9,t thupc tinh. 

Huy bo l11a chon 

ch§p nh~n s11 l11a chon 

T§.t ca cac d6i tugng Mastercam dSu c6 cac thu{>c tinh CO' ban, cac thu{>c tinh c6 th@ 
bao g6m. 

+Mau. 

+ Ki@u di@m. 

+ Ki@u duong va bS r{>ng. 

+Lap. 
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d~t thu9c tinh d~t lop chfnh 

Trong d@ m1.1c nay chung ta se nghien cuu v@ 

+ ThiSt d~t thm'.)c tinh cho d6i tuqng m&i. 

+ Thay d6i thu(k tinh d6i tuqng. 

a- Thi~t dijt thu{,c tinh cho d6i tuqng moi. 

B~n c6 thS thiSt d~t thm'.)c tinh cho d6i tuqng m&i bfulg m9t vai each. 

- Su d\lllg d6i tuqng da c6 tren ban ve dS ~t thu9c tinh mau, duong, diSm va lap. 

+ An ALT+ X va lga ch9n d6i tuqng tren cua s6 d6 h9a. Thanh tinh tr~ng thu9c tinh 
mau, kiSu duong, kiSu diSm, va bS r9ng duong dugc thay d6i thanh thu9c tinh cua 
d6i tuqng ma ta lga ch9n. 

- ThiSt d~t m9t thu9c tinh C\l thS. 

+ Lga ch9n m9t ho~c nhiSu hon vung d~t thu9c tinh a thanh tinh tr~g va ~t c1.1 thS 
m9t thu9c tinh. 

+ .VD d~t thu9c tinh mau. Lga ch9n 6 thanh tinh tr~ng thu9c tinh, tiSp 
theo lga ch9n mau tir h~ th6ng danh sach bang mau ho~c lga ch9n m9t d6i tuqng 
tren man hinh d6 h9a. 

- D~t thu9c tinh cho cac kiSu d6i tuqng xac dinh. 

+ Kich vao Attributes tren thanh tinh tr~g. 

+ H9p tho~i Attributes dugc ma ra, lga ch9n h9p kiSm EA Mgr 

· + Trong h9p tho~i quan ly d6i tuqng, lga ch9n cac kiSu d6i tuqng va d~t cac thu9c 
tinh b~ mu6n su d1.1ng khi t~o d6i tuqng m&i. 

+ Khi tfit ca cac thu9c tinh · d6i tuqng dugc d~t ,kich OK dS ch~p nh~n chung va 
quay tr& l~i h9p tho~i thu9c tinh. 

b- Thay dBi thu{,c tinh d6i tuqng. 

Su d\lfig cac phuong phap du&i day dS thay d6i thu9c tinh cac d6i tuqng danh t6n 
t~i. 

- Thay d6i thu9c tinh su d1.1ng nut chu9t phai. 

+ Su d1.1ng phuong phap lga ch9n thong thuong dS lga ch9n cac d6i tuqng cin thay 
d6i 

+ Kich chu9t phai vao vung Attribute tren thanh thu9c tinh ma b~n mU:6n thay d6i. 

. + Dinh ro thu9c tinh m&i cho d6i tuqng chc;m ➔ OK dS ch~p nh~n . 

. - Thay d6i thu9c tinh cua t~t ca cua m9t d6i tuqng dinh ro 

+ Trong thanh tinh tr~ng, kich vao nut Attribute. 

+ trong cua s6 h9p tho~i, Lga ch9n EA Mgr. 
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+ Trong cira sb quan ly thu9c tinh, Iva ch9n cac ki@u d6i tuQ'Ilg va cac thu9c tinh 
dS sir d\lllg khi t:;io cac d6i tuQ'Ilg m6i. 

+ C~p nh~t cho t&t ca cac ki@u Iva ch9n cua cac d6i tuQ'Ilg ma t6n t:;ii trong file hi~n 
hanh va dong hQp tho:;ii. Kich Apply to existing entities. 

ThiBt tlat cao tlo Z. . . 
Sir d\lllg nut Z tren thanh tinh tr:;ing thu9c tinh d@ d~t gia ttj cao d9 · Z cho khong 
gian ve va duong d\lng C\l b:;in t:;io. ThiSt d~t cao d9 Z su d\lng m9t trong ·cac 
phuang phap du6i day.· ' 

+ Danh gia tri cao dQ Z vao o gia ttj Z tren thanh tinh tr:;ing. 

+ Kinh vao bi@u tuQ'Ilg Z tren thanh thUQC tinh va nh~p gia tri t9a dQ cao dQ Z tren 
thanh autocusor. 

+ Kich vao bi@u tuQ'Ilg Z tren thanh thu9c tinh va dung chu9t ch9n mQt vi tri chi 
· dinh tren man hinh d6 h9a. 

Lam vijc voi chi tip 2D va 3D. 

Khi t:;io hinh, SU d\lllg nut chuySn chS dQ ve 2D va 3D tren thanh tr:;ing thai 
Attribute·ds thiSt d~t chS d9 ve. Trong chS d9 2D, t&t ca thong s6 hinh h9c duqc t:;io 
la song song v6i m~t phfuig ve hi~n hanh v6i cung chi@u cao Z ( chi@u cao Z cua h~ 
t9a dQ c6 th@ nh~p gia ttj tf\Tc tiSp ). Trong chS dQ 3D, c6 th@ t:;io hinh tv do v6i cac 
chi@u sau Z khac nhau 

, ? ? .,. 3 

Thiet tl(U cac m(U phang (m(it phling velm(it phang NC) , cac khung nhin quan 
sat va cac hj tpa tip. 

B:;in c6 thS sir d\}ng cac khung nhin Gviews dS quan sat chi tiSt, Cplanes dS dinh 
hu6ng m~t ph~ng hinh h9c ve, Tplanes dS dinh hu6ng m~t ph~ng NC cho duong 
d\lng C\l va wcs dS quan ly chung. 

tljo mai ho~c thay deli 
· khung nhln 

:tm'!!li/§'t!k~}~~~'.[:)%:10.0 'i•ffrrrira~rTI (e777
ye"""''1£_jl ___ i:•-;;I ];~ttf~~~~lil,1<:~]il-Li]J /iii lf;iJ 

I • 
tiio mai ho~c thay doi m~t 
ph~ng hlnh hoc 

• He toa do cho tien. . . . . 
- Cac dinh nghia dao va may cung c&p thong 
tin quan tr9ng cho phep Mastercam hi@u duqc 
t9a d9 may ti~n. 

- MasterCam cung c&p cac m~t phfuig kSt 
c&u ti~n d~c bi~t cho phep b:;in lam vi~c trong 
cac h~ t9a dQ may ti~n quen thu9c. Sir d\lllg 
menu thanh tr:;ing thai Planes d@ Iva ch9n h~ 
• tQa dQ, Iva ch9n kiSu t9a d9 may ti~n Lathe 
Radius ho~c Lathe Diameter, tiSp theo xac 
dinh hu6ng tf\}c X,Z . 

quan ly h~ t9a a9 
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Phftn II: TIDET KE 
L Cac l?nh ve 2D. 

T,o diem. 
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- Lva ch9n Create ➔ Point (Ho~c Iva ch9n biSu 
tuQ'llg tren thanh cong C\l). 

- Khi d6 menu Iva ch9n ve diSm keo xuf>ng cho 
ta cac Iva ch9n. 

+ Lva ch9n : l?nh nay cho ta thvc hi?n ve · 
diSm bing each tich chu9t. 

Create Po,nt Position .. , 

Create Point Dynarntc;, .• , 

Create Point Node Pofnts: 

Cre1h; Point S11:1gm11:1nt ... 

Create Plllnt Endpoint& 

Create Point Smai Arcs .. , 

+ Lva ch9n : L~nh nay. cho ta thvc hi~n t~o di@m nb tren df>i tuQ'llg hinh h9c 
nhu tren cac duong va tren b@ m~t. 

-~ 
$'~ 

lll~i -- -- CJfliR 
+ Lva ch9n : Lva ch9n nay cho phep ta t~o cac diSm la cac nf>t di@m CO' s& cua 
duong spline. 

+ Lva ch9n ,..fi : L?nh nay cho phep ta t~o di@m n~m tren df>i tuQ'llg bfug each nh~p 
khoang each gifra cac diSm ho~c nh~p sf> do~ chia df>i tuQ'llg duqc ch9n. 

+ Lva ch9n 
cua df>i tUQ'llg. 

Khoang each S6 do~n 

: L?nh nay cho phep ta t~o di@m n~m & di@m cuf>i ho~c di@m d~u 

+ Lva ch9n ~e : T~o diSm nim & tam cua cung tron ho~c duong tron. 

Lfnh Line. 

- Lva ch9n Creat➔ line. Khi d6 menu l?nh t~o duong line keo xuf>ng cho ta cac Iva 
ch9n. 
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+ Lva ch9n ,,: Ve duong thing qua 2 diSm Iva ch9n. 

cliim bien t~p 

illtll'i 

+ Lva ch9n : Ve duong thing ngful nh§.t qua tam duong tron t6i duong thbg. 

+ Lva ch9n , : Ve duong phan giac gifra 2 duong. 
·~ 
'o~~ 

'v 

+ Lva ch9n Ve duong thbg di qua 1 diSm va vuong g6c v6i dBi tuQTig ve la 
duong thing, duong spline ,duong trcm. 

+ Lva ch9n ~: T~o dBi tuQTig duong thing song song. 

T,o cung trim va drrcrng trim. 

'.'" Lva ch9n Creat➔Arc. Menu Iva ch9n l~nh duqc keo ra cho ta cac Iva ch9n l~nh. 

+ Lva ch9n e: L~nh nay cho phep ta ve 
duong trcm bfulg each ch9n tam va nh~p 
duong kinh ho~c ban kinh. 

+ Lva · chc;m 1v1: Lva ch9n nay cho phep 
chung ta ve cung trcm bfulg each nh~p ban 
·kfnh ho~c duong kinh cung tron Va nh~p g6c 
bit d:iu va g6c kSt thuc cung tren thanh 
tabbar. 

+ Lva ch9n O: L~nh nay cho phep ta t~o 
duong tron qua 3 diSm; 

JJ+!iij, ' 

+ Lva ch9n +' '+: L~nh nay cho phep ta ve cung tron bang each nh~p ban kinh ho~c 
duong kinh cung tron va qua 2 di@m da biSt. 

+,, 
+ Lva ch9n +1: Ve cung tron di qua 3 diSm. 

+ Lva ch9n : L~nh nay cho phep ta ve cung trong bfulg each Iva ch9n diSm d:iu 
cung (ho~c diSm cu6i cua cung), duong kinh (ho~c ban kinh cung), g6c bit d:iu va 
g6c kSt thuc cung. . 

+ Lva ch9n : L~nh nay cho phep ta ve cung tron tiSp tuySn theo 3 phuong phap. 
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ti@p tuy@n voi m9t d6i tlfqng va co dlfang dong 
tam di ua mQt di@m h,ra ch9n 

II. Ctic lenh tao bJ mlit. . . . 

ti@p tuy§n voi mQt d6i tU'(:;mg va qua m9t di@m 
n~m trong ph;;im vi gia tri ban kfnh (dlfang kfnh 

ti§p tut@n V?i mQt d6i tU'qng va qua 
m9t diem bat k • h,ra ch9n 

ti@p tuy@n voi mQt d6i tU'qng va c6 tam n~m 
tren dU'ang th~ng khac 

1. Lfnh ph6ng (t~o b~ mijt Ruled hoijc lofted) Im 
M9t b@ m~U Rulde ho~c lofted duqc t~o bai tu it nh&t tir 2 d6i tm;mg duong ho~c 
m9t chu6i cac d6i tuQ'Ilg duong. Khac bi~t gifra hai l~nh nay la l~nh loft sau khi t~o 
thi duqc lam tron g6c luQ'Il n.r d9ng. 

Thanh tr~ng thai l~nh. 

,.-i~' :~'❖.~ ~~ 
,.:}"' ~ ~ 

-1r-
Vi d1;t: b@ m~t lofted. 

Vi dv b@ m~t rulde. 
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2. Lfnh revolved. 

M9t bS mijt revoled duqc t~o b~ng each xoay tron m9t ddi tugng hoijc m9t chu6i 
cac ddi tugng duang quanh m9t t[\lC. 

Thanh tr~ng thai l~nh. 

tn,ic d6i hl1'6ng 

1i1c:'ij,i!llil~1i1@ifK1,c 

Vi dv: bS mijt revolved. 

3. T~to cac b~ mJt swept. 

- M(>t bS mijt swept duqc t~o b~ng each quet m(>t hay m(>t chu6i cac duang dQC 
. theo m(>t duang dfui. 

- Thanh tr~ng thai l~nh. 

Iva chQn tjnh ti§n quay 

B~n c6 thS ~o mijt Swept theo cac phuang phap Iva ch9n ddi tugng nhu du6i 
day. 

+ M9t bien d~g truqt va m9t duang dfin. 

+ 2 hoijc nhiSu hon m9t bien d~ng truqt va m(>t duang dfui 

+ M(>t bien d~g truqt va 2 duang dfin. 
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Vi dy: bS m.~t swept duqc t~o tu 1 bien d~ng truqt va 2 duong dfui. 

4. T~o b~ m,t Net.Bl 

BS m.~t net duqc t~o tu h~ thBng cac duong giao nhau. 

-Thanh tr~ng thai l~nh: 

ll)'a di§m 
chon dlnh 

Vd: bS m.~t net duqc t~o. 

5. T~o b~ m,t Fence. 

ll!a 
chon 
dU'cmg 

h,ra 
chon 
b§ m~t 

dao 
hU'6ng 

phU'ong 
phap 

6. L~nh ve mep b~ m,t. 

chi§u cao 
b~td~u 

a- Ve m.ep gifra bS m.~t v6i bS m.~t. 

ki§u 

chi§u cao 
cu6i 

g6c 
b~t 
d~u 

g6c 
cuai 

Sau khi lva ch9n l~nh, ch9n bS m.ijt 1 ~Enter, ch9n b@ m.~t 2 ~Enter. Bang tho~i 
Fillet hi~n ra nhu du6i day. 
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c~t bo 

Ve g6c gifra bS m~t v&i 1 duong. 
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ve g6c 6 vi trf trung 
dii§m giua 2 g6c ve 

li~t ke g6c ve 

k§t hQ'p l<;'li 

Lva ch<;>n l~nh , ~ ch9n bS m~t~ Enter~ch9n 
duong ~ Enter. 

Bang tho~i fillet duqc ma ra. 

ch9n OK d@ k@t thuc l~nh. 

c- Ve g6c gifra bS m~t v&i 1 m~t phimg. 

Lva ch9n l~nh ~ ch9n bS m~t ~ Enter ~ ch9n m~t 
phing. 

H9p tho~i Fillet hi~n ra. 

Nh~p cac thong s6 va ch9n OK d@ ch~p nh~n. 

7. L~nh cit xen bi mJt. 

a- C~t xen bS m~t b~ng bS m~t. 

Lva ch9n l~nh ~~ Enter ~ Lva ch9n bS m~t 1 
Enter ~ Lva ch9n bS m~t 2 ~ Enter ~ Iva ch9n 
miSn gifr l~i bS m~t 1 ~ Enter~Lva ch9n miSn gifr 
bS m~t 2 ~ Enter. · 

Thanh tr~g thai l~nh nhu du&i day. 
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1 (thi§t d~t dt xen b~ m~t thCr 

I I nh§t 
~~ m~t ther 2 =~-;;;,2==( t=;ahie;,=t 1==?P=c==at=xe"--n ~be-m~at~h th~U'--2=) 

I b@ m~t thCr nh§tj I gifr l;;ii I I xoa bo I Ca hai (th1et d~t cat xen ca 2 be 
m~t) 

jsu d1,mg thuqc tfnh hi~n hanh j 

b- Cit xen b@ m?t duong duong. 

Lva chc;m l~nh ~ Enter ~ Iva chQn b@ m?t ~ Enter ~ Iva ch9n duong ~ . 
Enter~ Lva ch9n mi@n b@ m?t gift I~i. 

Thanh tr~g thai I~nh nhu duai day. 

c- Cit xen b@ ID?t bfuig m9t ID?t phfuig. 

su d1,mg thuc)c tfnh hi~n 
hanh 

Lva ch9n l~nh ~ Enter ~ lµa ch9n b@ m?t ~ Enter ~ Lva ch9n m~t phfuig cit 
~ Enter~ Ch9n mi@n gift l~i cua b@ m?t ~ Enter. 

Thanh tr?ng thai l~nh hiSn thi nhu du6i day. 

p~t g§y mo hinh I 

xoa b~ m~t tren b~ 
mat khac cua mat sir dung thuoc tfnh hien 
ph!ng · ~h=an~h----~ 

8. T;to b~ mij.t tir mqt bien d;mg phing kin. 

B?n SU dvng l~nh nay dS t?O bien d?ng b@ ID?t phfuig tu chu6i duong khep kin. 

Ch9n l~nh ~ Ch9n bien d?ng kin ~ Enter. 

Thanh tr~g thai l~nh duqc hiSn thi nhu du6i day. 

jlU'a chon c "· _ . _ ,,_ ll,l'a ~hon b~ng thao tac . . 

9. Va 16 b~ mij.t. ~ 
L~nh nay c6 tac dl)Ilg va 16 tren b@ m~t bfuig m9t b@ ID?t khac. 

Thanh tr~g thai l~nh dtrqc hiSn thi nhu du6i day. 
ll,l'a chon 

10. Loai bo cac 16 da due tren b~ mat. . . . 



Su dµng l~nh nay de va 16 tren bS m~t. 

11. Cit xen b~ m,t. [II 

247 

Su d\lllg l~nh nay dS xen d~t bS m~t theo phuong X ho~c y. 

Thanh tr~ng thai l~nh dugc hiSn thi nhu du6i day .. 
a8i hl16ng xen 

12. T;to b~ m,t Blend. 

L~nh nay cho phep b~n lam tron g6c hrgn n6i gifra 2 bS m~t. 

Ta c6 the t~o bS m~t blend gifra 2 bS m~t va gifra 3 bS m~t. BS m~t blend m6i dugc 
t~o se ti@p tuySn v6i bS m~t dugc Iva ch9n. 

H9p tho~i tr~ng thai l~nh dugc hien thi nhu du6i day. 

2 Surface Blend 3 Surfac,e Blend 

Du6i day la V d m~t blend dugc t~o gifra 2 bS m~t. 
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13. T~o goc ve blend gifra 3 m~t. 

L~nh nay huu ich khi ve g6c cua m9t khf>i h9p. 

- Lua chon lenh ~ Chon b@ mat thu 1 ~ chon b@ . . . ' . . . mf 
thu 2 ~ ch9n be mijt thu 3. 

H9p tho~i tr~g thai duqc hiSn th.i nhu du6i day. 
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III. Lam vi?c voi cac l?nh t(lo kh8i. 

Lfnh dim kb6i - Extrude. 

L~nh nay cho phep b~n ph6ng m(>t bien d~ng kin dS t~o. 

+ t~o m9t kh6i m6i ho~c nhiSu hon. 

+ Cit m9t kh6i da t6n ~i 

+ T~o them kh6i cho kh6i da t6n ~i. 

Menu th~g thai l~nh Extrude duqc hiSn thi nhu a dum day. 

- Mvc lga chc;m Extrude: 

+ Create Body: T~o m(>t kh6i m6i 

+ Cut Body: Cit kh6i 

+ Add Boss : C9ng kh6i 

+ Draft: t~o goc chop. 

+ Extend by specifiecd distance: Phong kh6i bfulg m9t khoang each xac dinh. 

. + Extend to point : Phong kh6i t6i di Sm l\fa ch9n. 

+ Vector: phong kh6i theo t9a d(> vector. 

+ Extend though all: cit toan b9 kh6i theo chiSu phong kh6i cit. 

+ Reverse drection: D6i hu6ng phong. 

+ Both drection: phong theo ca hai hu6ng. 

- Mvc l\fa ch9n Thin wall: T~o kh6i co thanh mong. 

+ L\fa ch9n thicken inward: t~o thanh hu6ng vao trong. 
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+ Thicken outward: T~o thanh hu6ng ra ngoai 

+ Thick both drection: t~o thanh hu6ng ra ca hai hu6ng trong va ngoai. 

L~nh t,o kh6i trim xoay- Revolve." 

L~nh nay cho phep b~n t~o m9t kh6i xoay bfuig each quay m9t bien d~ng kin theo 
ffiQt tll,lC. 

Menu tr~g thai l~nh duqc hi@n thi nhu duoi day. 

+ Lva chQn Angle/Axis: cho phep b~n dinh g6c quay. 

L~nh t,o kh6i theo dtrimg dftn - Sweep. 

L~nh nay cho phep b~ truqt m9t bien 
kin theo m9t duong dfin d@ hinh thanh m9t 

Menu tr~ng thai l~nh duqc hi@n thi nhu 
day. 

Ch9n bien d~g, sau do ch9n duong 
dS t~o kh6i 

· L~nh t~o kh6i theo cac bien d~ng khac 

Loft. 

d~g_ 
kh6i. 

duoi 

nhau -

L~nh nay cho phep ta t~o kh6i bfulg each ph6ng gifra cac bien d~ng kin voi nhau. 

+ Menu l~nh duqc hiSn thi nhu duoi day. 
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+ Khi lga chc;m Create as Ruled: Thi kh6i duqc ti;to se khong duqc lam tron. 

· L~nh v~ trim goc - Fillet:ll 

L~nh nay cho phep bi;tn ve mep cac ci;tnh bing cac gia tri ban kinh xac diflh .. 

+ Menu tri;tng thai l~nh duqc hiSm thi nhu du6i day. 

+ Tuy chc;m Constant Radius: cho phep ta ve g6c v6i m9t ban kinh xac dinh. 

+ Tuy ch9n Veriable Radius: Cho phep ta ve mep ci;tnh v6i cac ban kinh khac nhau. 

+ Linear: tuy ch9n tuySn tinh. 

+ Smooth: lam tron. 

+ Tuy ch9n Mitered comers: Khi lga ch9n my ch9n nay thi ti;ti d§u mut, ti;ti vi tri 
g~p nhau cua cac ci;tnh se khong duqc ve tron. 

+ Tuy ch9n Propagate along tangencies: Khi h.ra ch9n my ch9n nay thi ti;ti d§u mut 
. ti;ti vi tri g~p nhau cua cac ci;tnh Se duqc lam tron bing g6c ve. 

L~nh vat goc - Chamfer. 

L~nh nay cho phep ta vat g6c cac ci;tnh cua kh6i. 

L~nh nay c6 3 my ch9n vat g6c: 

+ Vat g6c bing m9t khoang each. II 
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+ Vat g6c bfuig 2 khoang each. 

+ Vat g6c bfuig 1 khoang each c(mg voi m9t g6c vat. 

L~nh t~o chi ti~t d~ng vo -Solid Shell. 

L~nh mly c6 tac d\lng t~o phAn r6ng hen trong cho kh6i (t~o vo ). 

Menu tr~ng thai l~nh duqc hiSnthj nhu duoi day. 

L~nh c~t kh6i - Solid trim. ~JI 
. Su d\lllg l~nh nay dS cit kh6i duqc lµa chc;m 
m9t m~t phfulg ho~c m9t bS m~t. B~n cfing 
thS lµa ch9n cit bo kh6i hay gift l~i phAn 
cit bo. 

bfuig 
c6 

ph6i 



253 

Menu tr~ng thai l?nh dugc hiSn thi nhu du6i day. 

L~nh t~o mJt nghieng kh6i - Draft solid faces. 

L?nh nay c6 tac d~mg keo nghieng b@ m~t dugc lµa ch9n bing dinh nghia 1 g6c va 
hu6ng. 

Menu tr~ng thai l?nh dugc hiSn thi nhu du6i day. 

+ Tuy ch9n Draft Face: Keo nghieng b@m~t theo phuong phap ch9n b@m~t. 

+ Tuy ch9n Draft Plane: Keo nghieng b@ m~t theo phuong phap m~t phllng. 

+ Tuy ch9n Draft Edge: Keo nghieng b@ m~t theo phuong phap c~nh. 

+ Tuy ch9n Draft Extrude: Keo nghieng b@ m~t theo phuong phap ph6ng. 

+ Draft Angle: Goe keo. 

Cac I~nh logic v~ d)ng, trir, hoa kh6i. 

Cac l~nh logic nay cung cfip cho b~n cong cv l?nh ti?n ich dS b~ thvc hi?n vi~c · 
· c9ng cac kh6i solid v6i nhau, trir cac kh6i, va lfiy phAn giao cua cac kh6i. 

B~n c6 thS Iva ch9n c6ng cv l?nh tu menu solid. 

+ C9ng kh6i : 

+ Trir kh6i: 

+ L§.y phk giao nhau: ci I 
L~nh Solid layout. 

L?nh nay cho phep b~n hinh thanh ban ve 2D trong t?p hi?n hanh v6i cac khung 
nhin chiSu khac nhau. 

B~n c6 thS Iva ch9n cac khung ve tieu chu~n: 4 View va 3 View DIN, 4 View va 2 
View ANSI. 

.Menu Iva ch9n khung ban ve nhu du6i day. 
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Sau khi b~ Iva chQn m9t khung tieu chftn b~ c6 thS su d\lllg h9p tho~i Edit solid 
DrawingLoyout dS bien t~p them vao ban ve . 

Lam vi~c voi menu quan ly kh6i: 
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Su d1,mg menu quan ly kh6i tren cua s6 Mastercam dS truy c~p, quan ly qua trinh 
thao tac va di@u chlnh tren kh6i. 

IV. Bien t(i,p vi: 

Bien ttp cac kich thmrc. 

El- Solid 
$ liJ Con ftod Body 

i t:l:::::s 
$···~ Revolve Boss 360 
j ; ... fl!!I Parameter• 
\ L-ll Geometi? 
· Revolve Boss 1 BO 

Con Tabs 
• . BoltHolei 
III Spot Faces 
(ti Lightening Cuto 
·et Chamfe1 1 Distance \ HI} Parameters 

, '·"Ill Geomelly 
$ ·et Chamfe, 2 Oistan= 
[$; .. ft Fillet 12-millimew 

; 1::1:::::s 
$-·et Fillet 24-rni!limelet 
S: ·et Fillet 36-mi~imeter 
$ .. ~ F~let 3-mmlimelet 

::ar:;;;~~ 

Bien t~p kich thu6c dS do luong kich ca cac d6i tuQllg hinh h9c, cac khoang each 
ho~c cac g6c d9 gifra cac d6i tuQllg. 

a- Cong cu lenh Drafting Dimention thong minh. 

Khi lva ch9n bi Su tuQllg l~nh hf 1 ~ menu con bien t~p kich thu6c duqc m& ra. 

IJ~b:,1 
di~u chTnh aU'ong 
dong kfch thU'6c 

vjtrf ding d<:mg dinh ki~u ghi 
kfchthU'6c 

cac toy chon 

Trong qua trinh bien t~p kich thu6c b~ c6 thS dung cac phim n6ng dS bien t~p 
cac kich thu6c. ( VD nhu khi mu6n ghi kich thu6c duong kinh thi ta ful phim D, 

· con nSu mu6n ghi kich thu6c ban kinh thi !n phim R ... ) 

b- Cong cu lenh ghi kich thubc. 

Mastercam cung c!p cho b~ cac phuong phap ghi kfoh thu6c khac nhau, nhu ghi 

theo phuong phap tuy~t d6i , tuong d6i va cac phuong phap ghi kich 
thu6c rn& rc;mg khac . 

. VD: Hinh ve du6i day ta c6 3 phuong phap ghi kich thu6c. 
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tuyetaiii 

d~ng mOi ten .,,,,. 
tr□ ,.; 

Lam vi~c v&i cong cv l~nh ghi kich thu&c theo duong. 

+ Khi chQn cong cv l~nh ~~ ta c6 kiSu ghi kfoh thu&c nhu du&i day. 

~ ~ ij §! 
c:::i ev ..... u:) 

t ! ! ! 
0 0 0 

Horizontal ordinate dimension 

+ Khi Iva chQn cong cv l~nh [B;;j ta c6 kiSu ghi kich thu&c nhu duoi day. 

3,1077 ____ ...,, ___ __ 

2.6386 --lli--

2.1695 -----1 .. ►'--

1.4268 -+---

.7134-. ------►• 0 
0.0000 ----►►L..----

+ Khi ch9n cong cv l~nh ~ ta c6 kiSu ghi kich thu&c nhu du&i day. 

i ,,, 
<::' ,ff ~ 

<:,· g ~ 
" /fr cf! ~.: ~ I(: 

~- & ~ . &' 
fr ~ ,.,. ~ 

Parafel 
Ordinate 

.,. 

- Ngoai ra Mastercam con cung cfip cho b<Jl} cac ti~n ich khac nhu cong cv l~nh 

tao duong ghi chu [l], IJ-=1, t~o hinh mij.t c~t . . . 
1 
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Lam vi~c voi l6'p: 

Trong matsercam b~n c6 th@ lam vi~c duqc v6i 2 ty lap khac nhau va c6 th@ d~t b~t 
cu lap nao lam lap chinh ( lap hi~n hanh). 

Lva ch9n cong cv · __ . du6i day cua s6 man hinh d@ ma menu quan ly 
lap, nemu quan ly lap duqc hiSn thi nhu duai day. 

chon lop hi~n hanh 
b~ng phLY,:;,ng phap 
danh s6 

Lam vi~c voi cong C\l I~nh d!u d6i tu(}'llg. 

chon lop hii;\n hanh 
b~ng phll'ong phap 
11,l'a chon d5i tll'(;mg 
tren ban Ve 

Cong Cl) l~nh (hide Entity) cong Cl) l~nh nay c6 tac d\lllg gift l~i cac d6i 
tuqng duqc Iva ch9n va §n t~t ca cac d6i tuqng con l~i tren ban ve. 

Cong Cl) l~nh (Hide more Entites) Cong Cl) l~nh nay c6 tac dvng An cac d6i 
tuqng duqc lua ch9n. 

Cong C\l l?nh (Unhide some) cong C\l l?nh nay c6 tac d\lfig lam hi?n cac d5i ttrQ'Ilg da bi 
, 
an. 

'- -. ' A 

Phan III: LAP TRINH GIA CONG CNC . 

L T6ng quan qua trinh CAM. 

- L1:(a ch9n kidu may ma bc;m se dung ad gia cong chi tilt. 

- Nh<J,p chi tiit gia cong ad lam vi¢c 



258 

- Thiit ai;i,t thw5c tinh nh6m may, bao g6m t¢p, dao c&t, phoi, va thiit ai;i,t vimg an 
toan may. 

- Tq,o auang d?mg C¥ 

- Xac minh Vet bien tq,p auang d,~mg qt sir d¥ng Toolpath manager, mo phong kidm 
tra auang d¥ng C¥ 

- Sudt sang ma may gia cong. 

L\fa chQn ki~u may. 

- Lµa chc;m Machine type --+ t~i day b~n c6 th@ h.,ra ch9n m9t may thich hqp 1cho 
qua trinh Cam cua b~n. 

Sau khi b~n ch9n m9t kiSu may nao d6, may d6 se duqc quan ly tren cay quan 
ly Toolpath Manager. 

nhom may 
dLI'qc h,ra chon 

b,m co th~ t<;10 
1 nguyen cong 
ho~c nhii§u 
hon 1 nguyen 
cong 

chem them 

MO' va nhip t~p lam vi~c . 

Machine Group 1 
8-.W. Prope.lie$ • MILL DEFAULT 

. . I t~~, ~-: selling, .. 

. I ! t~t :::~ ::: )]r 
; { E'.3 .. g_g T oal!""fh Gooup 1 [: 
; $···88 Nesied Tooipa!h Group !' 

---·-t·~·-1? ~ . Simple diil[. no peck • rwcs: TO.:,{ 
. t ; ,·-·l::l!J Paramel:ers . 
i i i 1--IJ 113- M15.0O CENTER DRILL-

' l ! ! . Geomeuy - {11 l Points: . , ; 
½ l f Toolpalh- 6.0K • MACHINE_GF.::(: ;' 

j 
\ JB·-CJ 2 • Contour (2Dl - fWCS: TOP]· IT pl:v· i 

.
$-·CJ 3- Simple drill - no peck • fWCS:. TOPJ -.•.'._ ... '.••.•.·_·. f •.. -••---•~0 4-Contour {2D) • fWCS: TOP] ·[Tplane ,. ;-: 

c..·-------■:J/ s-,0 
Machine Group 2 '>. i' 

8--Jll. P1opertles · LATHE MULTl AXIS Mlll · TL:s,; .' 
l ~ files · 
\ \--·· 8 Tool settings 
I f---$> Stock setup 
~ ,__& S.afe~ zone 

i:\1-~ 5 • Pocket (l..t<,nd f.:,ciing] · [WCS: TOPI· [T f' 
~ •lEZJ Piar.ametern · 

/ · 3 #2 - MJ.00 ENDMILL2 SPl-l£RE • 3. El 
\ Geomecy · [1) choir,( sl 

... J. 

. - Ma m9t t?p chu§.n Mastercam. 

+ Tu menu Mastercan --+ file --+ Open 

cac l~nh quan 
ly dU'ong d1,mg 
Cl,I 

danh m1,1c quan 
ly dU'ong d1,1ng 
c1,1. Kf~h chuot 
phai de truy c~p 
cac menu l~nh 

+ Trong h9p tho~i Open , lµa ch9n kiSu t?p chu§.n cua Mastercam. 

+ Ch9n Open 
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· - Nh~p mc'.)t t~p Cad khac. 

+ Tu menu Mastercam ~ file~open. 

+ Trong hc'.)p tho~i Open, ch9n ~g file CAD c6 dBi t~p mu6n nh~p vao. 

+ Thi@t d~t cac tham s6 nh~p trong mvc Options 

+Ch9nOK 

- Trc'.)n cac t~p v6i nhau. 

+ Tu menu Mastercam ➔ file~file Merge/Pattern. 

+ Trong hc'.)p tho~i duqc ma, lµa ch9n kiSu file, Va ch9n t~p cfinnh~p. 

+ Su dvng tuy ch9n tren thanh tr~ng thai Merge/Pattern dS lµa ch9n m9t diSm ca sa 
cho vi tri d~t dfr li~u, va dinh nghia ty 1~, g6c quay, tf\,lc d6i xung (x,y ho~c z) 

+ Ch9n Apply. 

+ An ESC dS k@t thuc l~nh. 

Thi~t dJt thuqc tinh may. 

- Tren cay quan ly Toolpath manager b~n c6 thS hiSn thi cac kiSu thuc'.)c tinh may 
bing each keo dan cac mvc thuc'.)c tinh. 

hine Group 

a- The Files. 

.·arties
iles 
ool setti· 
' ; . 

Su dvng the file nay dS xem va dinh nghfa cac ten t~p va cac du li~u duong dvng C\l 
dung cho cac thao tac trong nh6m may lµa ch9n. 

H9p thm;li Machine Group Properties duqc hiSn thi nhu dum day. 
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b- The Tool Setting. 

Su d1=1ng the nay dS di@u khiSn file NC, bu dao, t6c d9 ch~y dao, t6c d9 tIVC chinh, 
lam mat, va cac tham s6 duong d1=1ng C\l khac, bao g6m ca v~t li~u Iva ch9n. 
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c- The Stock setup. 

The nay cung cap cho b~ cac phuong phap dinh nghia phoi. 

d- The Safety Zone. 

The nay cho phep ta thiSt l~p vung an toan cu.a may. 
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L~p trlnh phay 

4-1. T;to drr«ng ch~y dao contour. 

Ta thµc hanh v&i VD hinh ve 2D nhu du&i day. 

,,,,,.-R L~ typ 3 places 
/ 

- . d mvc nay ta se hQC cac ky nang du&i day. 

+ Tf[o m9t tluimg d1:1ngc1:1 contour. 



263 

+ Llfa ch9n dao va thiit il(lt cac tham s6 d7Jng ClJ . 

. + Sir dtJng L¢nh Backplot aJ quan sat kiJm tra auong dtJng ClJ 

+ Xudtfile NC. 

1. Tu menu chfnh lµa ch9n Toolpaths ~ lµa ch9n l'ii ~ontour Toolpath ... 

2. Lµa ch9n duong Contour~ Enter. 

Cl 
\ 
\ 

\ \ 
► \ ~ \'--________ ._..., _____ J 

3. Menu tn;mg thai l~nh xu~t hi~n. 

. ;;~rr.:1~·.···.·······.' 
H .. d,11i:,--- Dia offset~ 

iooldia:~·· 

/ Comet radios: ~ 

. Feed rate: 17~3.6··········· ·. Spindle•~ed: !1.:0.s .......... · •. 
Plungorate: j15.03937 . ·· Reiraclrat.; 115.03937 . · 

C For«i tool change C Rapidrotracl 

P- •,r""1~~1;,;; ... 1 r • ·r.c,.,.;·.•· 1 
~ l CannedT.;;i.; I 

4. Lµa ch9n dao. Kich chu(h phai vao khoang tr6ng nhu hinh du6i day. 



264 

T ~fpath pararneters- J Contour parMnetett} 

Sel~ct fibrary1oot.." j 

r Tobatch 

Diameter Tool Name Corner radius Tool name: 

Get angled head,., 
Tool manager ... (MILL_MM) 

Yiew 
Arrange tools 

Len.offset~ 

Dia.offffi:~ 

~:~~~o::~:::~~~r,,, i?~:.~... ...... Spinde speed; p ~~.., .......... . 
-S-av-e-pa-,a-me-te-,,-t-o d-ef-a-ults_f_ile--' f.1.~03937 Aetractrale: [~-~:-~~! ... :· 

'··=-R•-lo_ad_p_ar•_m_et_e,_s f,wro_m_d•-fa~ul=~-,,~-:.-..... -......... ~~~~~-nge ___ r-'-fl-•P_id_,e_tta_c1 __ 

Misc-value~~ .. , 

H~pos.-1 r" 
~ Tooll!i$J)l"5' ... j r Ft! ;sl 

Planes... I Canned T ei<t... 

Li_rn ch9n Tool manager~ Lva ch9n dao c6 thong s6 nhu hinh du6i day. ~ 
ch9n Ok dS kSt thuc Iva ch9n. . 

= Tool used in an operation 

Comerracfrus. Radius. T. e-

r FilterActive 

1] ._!] ,_rij •J!J (Library} 

i] 
ToolT • Diameter Tool Name Comeiradm RadiusT • 
Endmill3 ... 10.000. .. 10. BU ... 3.000000 ... Corner 

::i-"umb"'13es:•!.W.=-e='-"'=""'-'"""="'-'-'="'""'=Ll-"'='-""'---------'---------'"' _. l 
1111 137 
1111 13B 
1111 139 
1111 140 
1111 141 

II 
1111 143 
1111 144 
1111 145 
1111 146 
1111 147 
• 

Endmill3 ... 
Endmill3 ... 
Endmill3 ... 
Endmill3 ... 
Endmill3 ... 

Endmill3 ... 
Endmill3 ... 
Endmill3 ... 
Endmill3 ... 
Endmill3, .. 

10.000. .. 
11.000 ... 
11.000. .. 
11.000 ... 
11.000 ... 

12.000 ... 
12.000. .. 
12.000 ... 
13.000. .. 
13.000 ... 

10. BU ... 4.000000 ... Corner 
11.BU ... 1.000000 ... Come, 
11. BU ... 2.000000 ... Corner 

11.BU ... 3.000000 ... Comer 
11.BU ... 4.000000 ... Corner 

12. BU ... 2.000000 ... Comet 
12.BU ... 3.000000 ... Corner 
12. BU ... 4.000000 ... Corner 

13.BU ... 1.000000 ... Comer 
13. BU ... 2.000000 ... Corner 

Nh~p cac tham s6 d9ng h9c cho dao: 

+ T6c d9 tiSn dao (speed rate): 300 

+ T6c d9 quay tf\lC chinh (Spindle speed): 1200 

+ T6c d9 xu6ng dao (Plunge rate): 150 

+ T6c d9 rut dao (Retract rate): 150. 

+ cac thong s6 khac nh~p tuong t1_l' nhu hinh du6i day: 

irjl 

r FilterAo!ive 

Filter ... 

I eit I ,_tj 



265 

•• To~[path pararrieteis Lconto~r p~rarri~t!l~f 

T oolT e Diameter Tool Name Tool name: j 12. FLAT ENDMILL 

Endmill1... 12.000 ... 
221 . Endmi!IL 12000 .. : 

0.000000 ... 
12; FLA:.. . 0.000900 .,. Tool fl: J::1 . _·· . . . Len: offset: ~:::::;:::::;:::::;:::::;;;::; 

5. Nh~p cac tharn s6 duong dµng C\l. 

Lµa ch9n the contour Parameters 

Head It 1-1 

Tool ilia: 11. :·o. 
_Cornerradi~s: '""lo-.o'""_--

Feed rate:· 1300:~. 

Plunge rate: J150.0 

Force tool change 

Dia offset 

Colliant .. :. · 1 
Spindle speed: 11200 

Retract rate: ... 11-5Q...---

r . Rapid retract 

R"· Tool~i;~la.v .. :1 C '. !'!sff!,cinL ] 

Pl~~es... j I Ca~neclle~L. j 

Nh~p gia tri Retract 10 ( chi Su cao rut dao sau rn6i lfin di dao) 

Nh~p gia ttj Feed plane 2 ( M~t phfmg bit dfiu thµc hi~n gia cong). 

Nh~p gia tri Depth -10 (ChiSu sau gia cong). 

Cac thong s6 khac dUQ'C nh~p tuang tµ, kSt qua nh~p cac gia tri dUQ'C hiSn thi 
· nhu hinh ve du6i day. 

. ... , ·········;. 

olute . f'. lricrementa! 

pla~e.::.1 · 120 . . . .. • : 
cilute. ; r.' • lncreinentaf · 

;t~~k.:.J jo.o 
olute ;l" ..Incremental 

l'loll cutter I 
around corners ·_All 

~•• Infinite look ahead 
Linearization 
.faleranc¢ · 

Max.depth 
· variance 

Xrstock 
. to leave 
Zstock 

joos 

jo.o 

Ch9n OK dS phat sinh duong d\lng C\l, n6 se dUQ'C th§.y nhu hinh du6i day. 
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6. Quan sat kiSm tra duong d\lllg C\l. 

- Lva ch9n cong C\l l~nh Backplot ii, khi d6 thanh tr~ng thai l~nh dugc mar ... 
~~~~- j 

!' ► lllli◄◄ f ◄◄ I ►► l ►►iL1:.F ~. ~ tlillll .. llllllllllll!!Bliil 
8
111acgkpllllotll'illi!IAcll'illi!ltivll'illi!lell!II 1111 .. 111. 1111111111111111111111!1Bllllllllllll'illi!llllll!IBll!IBB • ~. 

- Cac cong C\l l~nh tren cho phep b~n di@u khiSn quan sat duong di cu.a dao tron, 
tiSn trinh. 

7 ~ Bien t~p l~i duong d\lng C\l. 

-An ESC dS thoat khoi l~nh, Iva ch9n biSu tugng Paramaters 
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~ ti6tlTf Yx Iii lf G11'¢J~ 
rt.· . ~ li I•.,,,, • r:; *. 

Machine Group 1 
$ ·J.1.L Properties - Generic Mill 
El ,gg T oolpath Group 1 

Parameter 
, ~5- M20.00 ENDMILL1 FLA-
i-----lJ Geometry· (1) chain(s) 

, : --~ T oolpath - 5.4K - MACHINE) 
L __ ► 

Lµa ch<;m h9p kiSm Lead in/out. Trong h9p kiSm nay cho phep b~n dinh ro vao 
dao va ra dao theo duong thfuig hay cung trcm. Trong VD nay ch(mg ta nh~p cac 
gia ttj nhu hinh du6i day. 

r Pe1pendicula1 ,- Tangent 

Length: . ~ % ~i 
~ 

~%~· 

Sweep: l9,0;~ • 
f!e[•height ~.•: 

[\llse en11Jf point 

G, Enter ontir.tdepth cutonly 

Plunge allerfirit move 

. f"'. Overrideleed rate ys3 c : . 

Ch9n OK dS chftp nh~n. 

C 

iJ 

Lin,e-----,-,-,-----,, 

(" Perpendicular r.: Tangent 

length: ~% 

Ramp height. .----.• 

Radius: poo:o-,.pr.o-
1so.o····.·.••i' 
10.0 ..... j 

: 
1 

[ Uileeidtpoint . 
'. r u,,, ,,,,.,,, ,,te;,"" 

[ . Exit mi last l:!epth cut on!!' 

[ Retraci before last move . 

Khi b~n quay l~i menu quan ly Operations manager, b~n se thfty dftu X mau do 
nhu hinh dubi day, nghia la duong ch~y dao cua b~ chua bi thay d6i. Lµa ch9n 
Regen Path )\ dS phat sinh l~i duong ch~y dao. 
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Toolpaths lsofids I 

Machine Group 1 
ffi---.W. Properties - Generic Mill 
B·--8? T oolpath Group 1 

~-&, 

i i·-- #5 • M20.00 ENDMILL1 FLll.. 
i !---11 Geometry · (1) chain( s) 
i LR Toolpath - 5.4K -MACHINE_! 

L ► 

- Sau khi phat sinh l~i duong ch~y dao. Thi duong dµng cv cua b~ se dugc th§.y -
nhu hinh duoi day. 

8-T~o file chuong trinh gia cong NC. 

- Tu menu chfnh Iva ch9n Machine type-+Control definition. Khi d6 m9t h9p 
tho~i dugc ma ra nhu hinh du6i day. 
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.. ~ J I~ C:\mcamx\miH\Posts\MPFAN:PST 

Contml topics: 

, .. "l Tolerances 
: ...... ? Communications 
,, ........ ? Files 
L '? NCDialog 
'. .... 1 NC Output 
,- "l Misc. Int/Real Values 
l ...... 7 WorkSysteni 
1-···? Tool 
: .. -? Linear 
!·? Arc 
i.. .. ? Rotary 
L. ...... ? Feed 
L. .. ? Cutter Compensation 
:.. 1 Machine Cycles 
\ ....... 7 Subprograms 
: ...... ? Operation Defaults 

L '? T""t 
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............... ~ .... L ?I 
- Lga ch9n tuy ch9n post processors. Khi §y h9p tho~i m&i duqc ma ra nhu hinh 
du&i day. 

Default setting for control type 
121 C:\mcam~\mill\Posts\MPFAN.PST 

ILl 00 <~I 
- Lva ch9n Add files va ch9n t~p c6 d~ng duoi *.pst phu hqp v&i may .. gia cong. 

- Ch9n OK, d8 dong h9p tho~i nay l~i. Va quay tr& v8 h{)p tho~i ban d&u 

- Keo menu s6 xu6ng a vung tuy ch9n post processors va ch9n file dinh d~g ma 
may gia cong. 
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[Ht h:1 ~ 13' 
., El<istingdefmitions r· ······controltype: jMill i::J Manufacturer:. ~Gen~ric Def~ult · · 

.·. Post~~ors: 11121 C:\mcamx\mill\Posts\MPFAN,PST i} Description: ""l~-en-_e_r-!~--~-e-_f~-ut-~ .. -. -----------

Control topic,: 

······ 'I Tolerances 
~ Communications 
'?' Files 

··? NCDialog 
··? NCDutput 

L .. ? Misc. Int/Real Values 
: '?' Work Syslem 
•···'?' Tool 
\ ..... 7 Linear 
L .. 7 Arc 

'?' Rotary 
'?' Feed 

; ..... '? Cutter Compensation 
\ ..... 7 Machine Cycles 
' ? Subprograms 
· ? Operation Defaults 

'7 Te><t 

- Ch9n OK. BS dong h9p thoc;i.i 

- L\fa chc;m Post tf ~ h9p thoc;i.i Post processing dugc ma ra. 

-Ta l1Ja cac my ch9n nhu du6i day. 

C Output MD< file descriptor 

f.,' NC/ile-----------~ 

f" Overwrite 

r. Ask 

Send to machine 

p:_· NCI file ...... , 

I

'.(' Ove.rwrite 

f.'. Ask 
l 

NC extension: 

j.NC 

J.,' Edit 

Ch9n OK~ khi d6 file NC se dugc t\T d9ng phat sinh nhu hinh du6i day. 
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CX-file gdit' yjeW- NCFunctions -~oobnarks-·ftoject- Co!!lf)ar-e_. £ommontcations Iools ¥lfndow 

(lie!~ ·ti ,,;,~ ~~, _gff~f~ilil l}"t~'-~;,b i _,.~;:~ 

l
New~~i o:~oo ... 1 

03 (PROGRM-1 Nl!."f¥1E - A><&:1.Cl!IHE GROUP 1 ) 

04 {!)ATE.=DD-J•.!M-YY - 01--03-07 Tif:JE.=HH:MM - 15: 38 

05 N100 G21 
06 N102 GO G17 G40 G49 G80 G90 
07 ( :I'OOL - 5 Dl'A. OF"f'. - 45 I1.f!JV, - 5 .r.•:r.'3!. - f:0, 

08 Nl04 T5 M6 
09 N106 GO G90 G54 X-28.883 Y42.316 AO. S1909 M3 
10 N108 G43 H5 Z10. 
11 N110 Z2. 
12 Nl.12 G1 Z-10, FlS, 
13 N114 G3 X-8.383 Y22.316 R20. J?'/~3 •. 6 
14 N116 G1 X16. 7 67 
15 N118 G2 X26.767 Y12.316 R10. 
16 N120 G1 Y-14. 096 
17 N122 G2 X16.767 Y-24.096 P.10. 
18 N124 G1 X-33.534 
19 N126 G2 X-43.534 Y-14.096 R10. 
20 N128 G1 Y12.316 
21 N130 G2 X-33. 534 Y22. 316 P.10. 
22 N132 G1 X-8.383 
23 N134 G3 X11.617 Y42.316 R20. 
24 N136 G1 Z-8. f'.1.5. 
25 N138 GO Zl.0. 
26 N140 MS 
27 N142 G91 G28 ZO. !tt: 

;?.;.! 
Ready,.. · ,:,,-_s :L 11,,.,q ~"'o 1 f'll~~<Jl<l, .. L.~/1/?llOl'. '! :!tl1~.PM .. : ,/:, 

4-2. T~o nguyen cong phay tho va phay tinh. 

Trong ffi\IC nay ta se h9c cac ky nang: 

+ Copy nguyen c6ng. 

+ Tq.o nguyen c6ng phay tho. 

+ Tq.o nguyen c6ng phay tinh. 

+ Thay a6i dao va t<5c a9 chq.y dao. 

a- Copy nguyen cong. 

Kich chu9t phai vao nguyen cong Contour 2D nhu hinh ve va Iva ch9n Copy. 
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T oolpalhs j Solids I 

,:'.H:lEl Machine Group 1 
ifJ ·J.IJ. Properties - Generic Mill 
B·-88 T oolpath Group 1 

E;'J··II, 

: ' ~;:,~~olpaths 

, ;--· .. I ;·~•-"ifr:t:-,.,.~=·oip"'•r+::; 

t ... .;.:·i Edit selected operations ► 
Groups 

Cut 

Delete 

Expand all 

Collapse all 

Doc file ... 
Select ... 

Sort 

Import .. . 
Export .. . 

Batch .. . 

Display options ... 

Setup sheet ••• 

Collision check ••• 

► 

► 

Kich chu9t phai va ch9n paste, khi d6 m9t nguyen cong m6i duqc t~o ra nhu 
hinh du6i day. 

T oolpaths I Solids I 

ti ~ Ci) ..... c; * 
Machine Group 1 

EB· .L1J. Properties - Generic Mill 
8··88 T oolpath Group 1 

E It! 1 - Contour (2D) - p.,vcs: TO Pl - [" 
I l··-~ Parameters 

!»•• 9 tt1 - M10.00 ENDMILL1 FLA" 
!·· IJ Geometry - (1 J chain[s) 

• L..:::. T oolpath - 5.4K - MACHINE_! 

$-ID 
l !--·· Parameters 

i--·-- #1 - M10.00 END MILL 1 FU\-
!--···IJ Geometry - [1 J chain[s) 
LE Toolpath- 5.4K- MACHINE_! 

L► 
Kich chu9t vao ten nguyen cong va d6i ten nguyen cong 1 la rough va nguyen 

. cong 2 la finish nhu hinh du6i day. 
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r13·•·····~···~·· .• ··~· c; $ .. 
Machine Group 1 

$·".lll Properties - Generic Mill 
EJ--88 Toolpath Group 1 
~ .. t, 1 · Contour (2D) · [V,/CS: TOP]· [Tplane: TOP]· rough 

;·--11 Parameters 
j" ... 111 #1 · M10.00 END MILL 1 Fltr. T · 
j ..... lJ Geometry· (1) chain(s) 
. T oolpath - 5.4K · MACHINE_GROUP _ 1.NC 

Parameters 
j .... 111 #1 - M10.00 END MILL 1 Fltr. T • 
\·--·IJ Geometry· (1) chain(s) 

• L .. § Toolpath · 5.4K · MACHINE_GROUP_1.NC 
;,,,,► 

b- ThiSt d~t tham s6 phay tho. 

:- Lga ch9n biSu tuqng Paramaters a nguyen cong 1. 

- Lga ch9n Toolpath Paramaters 

- Kich chm)t phai va lga ch9n Tool manager 

- Lga ch9n dao 25 mm HSS flat endmill ~ r6i ch9n OK. 

- Lga ch9n the contour paramaters 

- 0 lugt phay tho nay ta d~t gia tri luqng du la 1 (XY stockto leave) .. Cac thong s6 
khac duqc d~t nhu hinh du&i day. 

~ ,6,b~w;kifo :('._ -lr~w;r0m,~0t7.1l 

r: lJS·'~.:' 1•'~'~f'b:K~· '0t ·::~:,1,~::·. 
st;if qr1q fr~i{~f. ,:q:;£;,ictii'.:r-~ 

~~r~1.:: l !10:0 : 
,.;. Absolute ··. (' lricremerital 

F~~d~~;;_,:::j •jro""J·. 
C Absolute r- Incremental 

· Top ~rst~ci<. .. j .. jci.o7 
fi," Absolute r Incremental 

Depth.:. I 1·10.0 . : 
r- Absolute · (' Incremental 

Compensatlon I.e..... . .t \ype: . ompu er 

•pomP_ensation j L ft · 
direclion: e 

[~\ "\') ?bmii~ 
Tipcomp,j ,-T-ip _.......,. 

RoUcuUei I 
around coiners · Sh~•P 

P Infinite look ahead 
Lirieariza1ion 
tolerance 

Maii. depth 
variance 

Xi stock 
lo leave. 
Zstock 
to leave .. •· 

~ 
Jo.o .... : 

r ,,: .. ; "~,c;.:, l I?: --
r 6~;,i:: ~ui·. :I G 

"-'-,-,.-~ -~~] r ____ _ 

- Lga ch9n h9p kiSm Multi Passes va lga ch9n Keep tool down , cac thong s6 
k:hac dUQ'C xac dinh nhu du&i day. 
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- Ch9n OK 

- Ch9n Lead in/out. 

- Nh~p gia tri Overlap la 5, nghl'a la cac cung vao dao va ra dao se ma r(>ng ra m(>t 
khoang la 5. 

-Thay d6i Entry Arc-Radius% la 50. 

dS sao chep kSt qua thiSt dijt. 

- Ch9n OK dS ch~p nh~. 

c- ThiSt dijt tham s6 phay tinh. 

- Lva ch9n biSu tugng Paramaters a nguyen cong 2. 

- Lva ch9n thS Tool paramaters. 

- Nh~p gia ttj 20 cho Feed rate (t6c d(> ti Sn dao ). 

- ChQn the Contour Paramaters. 
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- Lga chQn Lead in \out. 

- Nh~p gia tri 5 cho Overlap , va chic chfu cac gia ttj duqc nh~p nhu du6i day. 

- Ch9n OK d@ ch§.p nh~n. 

- Ch9n Select All :w;, .. 
Ch9n Regent Path 'f►·. Khi d6 duong d1,mg C\l se duqc phat sinh l~i, va duqc 

th§.y nhu du6i day. 

4-3. T~o nguyen cong vat g6c theo duO'ng contour. 

- Thvc hi~n Copy nguyen cong Finish va d6i ten nguyen cong nay la Chamfer ' 
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Tool paths f Sollds I . 

Machine Group 1 
f:tl··.W. Properties· Generic Mill 
B· 88 T oolpath Group 1 

EHti' 1 • Contour (2D) • [\I/CS: TOP]· [Tplane: TOP] - rough 
i : liiJ Parameters 
i i I l:15 • M12.00 END MILL 1 FLAT • 
i i· ·· II Geometr}' • (1) chain(s) 
j L II Toolpath-10.4K-MACHINE_GROUP_1.NC 

8•-fj 2 • Contour (2D} • [\I/CS: TOP]· [Tplane: TOP]· finish 
· liiJ Parameters 

! I tl5-M12.00 ENDMILL1 FLAT· 
1 · IJ Geometr}' • (1 J chain(s} 

: :. · =-- Toolpath • 5.3K • MACHINE_GROUP _ 1.NC 

s~ 
; i· •· Parameters 
! !- · l:15- M12.00 ENDMILL1 FLAT· 
! I ·· II Geometr}' • (1 J chain(s) 
! '- ·i; T oolpath · 5.3K · MACHINE_GROUP _ 1.NC 

'-·► 

Ch9n biSu tugn.g Paramaters 

'" Ch9n the Tool Paramaters. 

Lga ch9n dao 10mm HSS Chamfer trong thu vi~n. 

Lga ch9n the Contour Paramaters . 

Keo s6 mvc Contour type, Va lga ch9n 2D Chamfer. 

~ Retracl.. I 15□.0 ' 

r-: Absolute r- lnC/emental 

· Feed plane •.• · I po:o
r Absolute r-. !nC1emental 

Top of stock_, I ~ 
r. Absolute C" lnC1emental 

Depth ••. ··1 ~ 
r. Absolute C Incremental 

Contour type: I 2D chamfer [;]: 
i-=-------=, 

.
1
_ 2D 

Chamfer .... 
Ramp 
Remachinin 

Lva ch9n nut Chamfer. 

Nh~p cac gia tri ~u hinh duoi day. 

Compensation 
type: Computer 

Compensation !•_L __ ef_t_ ~ 
direction: .. --~ 

Tip comp 

Roll cutter l 
around comers All 

~ Infinite look ahead 

Linearization 
tolerance 

Mak. depth 
variance 

Xi stock 
· toleave 

Z stock 
to leave 
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Chon OK dS quay l~i h(>p tho~i Contour Paramaters. 

Nh~p gia ttj O cho Depth (chiSu sau cilt), va chon Incremental (tuong d6i). Cac 
thong s6 khac duqc thiSt l~p nhu cac thong s6 duoi day. 

r,;'·. fl~;;~;:~· I ~ 
i;,. Abiolute , C· Incremental 

F~~d plane,:. j [2,? . . .. 

f':- Aboolute · · (.I Jneremental 

i~poi~~.;i;_,:J ~ 
r. Abiolute C inciemenl~l 

Ch9n OK dS kSt thuc. 

Tip comp 

floU cutter· · _: _ __;_ 
around corners !AH 
R;· lnlinne look ahead 
,une:ar1zation 
tolerance 

Ch9n Regent Path dS phat sinh l~i duong d1,mg C\l. 

Lva ch9n chuc nang Verify .: dS mo phong qua trinh gia cong. 



Moves/st~p: !1 

Moves/refresh: -,1---'-.;,,.. 
Speed ~~. Quality 

P' Update after each toolpath 

~ Stop options---,----,---,,-----, 

L . Stop on collision 

r Stoponloolchange 

r Stop after each operation 

L Verbose 

T oolpath: Contour 

Tool#: 
Tool label: 

4-4. B8i xfrng dtrCYng dl}ng Cl}. 
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-Tu menu l~nh ch9n Tool path -* Transform. 

- Li;ra ch9n Tool paph Group 1. 

- L\fa ch9n Type Mirror. (D6i xung) 

- Ch9n Creat new operations geometry (Copy hinh h9c ). Cac thong s6 con l~i 
ch9n tuong t\l'. nhu hinh du&i day. 

Chc;m the Mirror. 

1 r~bllh Grt1.1p 1 
11,•te:J 1 -Cor;:rurjWJ•Rcugo 
ttl·fi!:I 2 · Cor,:,;r l2D) · fosh · 
[E It:) 3 • Cont!>.lr IW char/or)- Cr<lrrkr 
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- Kich ch9n Reverse Tool path (Nghla la duong di;mg C\l duqc t~o cilng d6i xung 
qua trvc Iva ch9n). Cac thong s6 khac nhu hinh du6i day. 

- Ch9n Ok. Khi d6 duong d\lng C\l phat sinh duqc thty nhu hinh du6i day. 

4-5. Cit cac khe ranh. 

- T~o hinh 2D nhu du6i day. 



280 

75 

- Chc;mOK. 

- Kich chu9t phai ch9n dao tu thu vi~n ( ch9n dao 10 mm HSS flat endmill) 
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- Lva ch9n the Contour Paramater (Chi ti@t c6 d9 day la 12 va blµ! se cit m.9t 
hrQ'Ilg la 3m.m.). Cac tham. s6 dugc nh~p vao nhu hinh ducri day. 

- Lva ch9n h9p kiSm. Lead in\out. 

- Nh~p gia ttj O cho EntryLine-length 

- Nh~p gia tri 12 cho Entry Arc- Radius. 

Ch9n dS xac dinh thong s6 ra dao tuong 1\I nhu vao dao. 

- Nh~p gia tri 5 cho Overlap. Cac gia tri khac dugc nh~p nhu hinh ben du6i 

- Ch9n OK. Khi §.y duong dl;lng C\l dugc phat sinh nhu du6i day. 
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b- Them d6i tuqng hinh h9c vao nguyen cong da t~o. 

- Trong Menu quan ly nguyen cong. Ch9n biSu tuqng Geometry 

Toolpaths I Solids] 

Machine Group 1 
$· .tlJ. Properties - Generic Mill 
a gg T oolpath Group 1 

q,,.,.:. 
-lllfl' 

,..... Parameters 
: ... 9 lt5 - M5.00 ENDMILL 1 FLJ1 T 

i !<:it Geometry - (1) ch~ 
i L.§ Toolpath - 5.0K - MACHINE_! 

:► 

- Kich chu9t phai vao chain va ch9n Add Chain. 

Sort options , .. 

Delete chain 

Rechain single 

Analyze chain 

Change at point,,, 

Reverse chain 

Start point 

Edit tabs 

i Rename L. _____ ....-i 

- Ll_Ia ch9n d6i tuqng hinh h9c nhu hinh du6i day. 
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- Enter~ H9p tho<;ti Chain manager dugc hiSn thi nhu du6i day. 

4-6. Sao chep xoay dtrO'ng 
cu . . 

- ffi\JC nay b<;lll se h9c .ky. nang 
chuySn va xoay duong d\lng C\J. 

a- T<;to duong d\lng C\J. 

···.··.·.~··•··1 

I···.·· ... 
. 
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- Ma file Rotation-mm.mc9. 

- Tu menu chinh ch9n Tool path~ Contour. 

- L\fa ch9n d6i tuqng hinh h9c nhu du6i day. 

- Ch9n OK. 

- Chc;m Dao 6 mm HSS endmill tu thu vi?n. 

- L\fa chQn the Contour Paramaters. 

\ 

- Nh~p gia tri -6 cho chi@u sau cit Depth. Cac thong s6 khac duqc d:uqc nh~p c6 
gia tri nhu du6i day. 

- Ch9n h<}p kiSm Multi Passes, Nh~p cac gia tri cho h9p nay nhu hinh du6i day. 
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- Lµa ch9n m1=1c thong s6 vao va ra dao Lead in\out va nh~p cac gia trj nhu hinh 
du6i day. 

~ Ch9n OK dS phat sinh duong chay dao. Va duong chi;iy dao phat sinh se duqc 
th~y nhu hinh du6i day. 

b- Sao chep bfuig each xoay duong d1=1ng c1=1. 

- Tir menu chinh ch9n Tool path ~ Transform. 
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- Ch9n Type-Rotate. 
- Ch9n Method- Coordinate. C6 nghla ring cac duong dµng C\l se duqc phat sinh 
tinh toan trong m9t m~t philng tuong t\f. Cac thong s6 khac duqc xac dinh nhu du6i 
day. 

- Li;ra chc;m the Rotate. 

- Ch~n Oirgi°; (g6c t9a d<)) diSm dung dS quay ( ch9n Point cho b~n li;ra ch9n 
m9t diem lam goc quay) 

- Nh~p gia ttj 29 cho Numberof steps ( s6 d6i tuqng duqc t~o) 

- Nh~p gia tri 12 cho Start Angle ( g6c b~t d§.u quay), va nh~p gia tri 12 cho 
Rotate Angle (½&i vi 360:30=12) 
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T1'J)~ancl M~ti,~dsl··rrans,la!~•···R~t~l;lMiir~r] ' •.. 

r Rotate point 

I. ~ Origin. 

r .Point 

Ix~ 
Start angle 

Rotalionangle · l1~ 

. r Rolalionview II 
jsource ?P!lratioris' tClol planes .. 

4~ 7. T~o dU'rrng gia cong khoan. 

-Ma file gasket-mm.mc9. 



a- Chc;m cac 16 cho nguyen cong 
khoan. 

Tu menu chinh lga ch9n Tool 
path~Drill. 
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Lga ch9n tuy ch9n Sorting, lga 
ch9n phuang phap dich dao point to 
point, nhu hinh du6i. day. 

Ch9nOK. 

"",SortMetho_d ____ __ 

• 

4 + > 4 + ~ + + + 
+ + > + + ; + y y 

4 + t ~ + ; + + + 
4 + + 4 + + + + + 

P Draw path 
L Filter out dupficates 

Entities 

"'· 
➔• 

+ 
,r, 

➔• 

... 

... 
➔• 

4 

➔ 

➔• 

y 

:-
➔~ 

... 

.,_ 

➔• 
; 

➔ 

➔• 

..,. 
... 
➔• 

4 

Mask on Arc· I 
Diameter: 

Tolerance: 

"· 
-➔; 

; 

:-
;. 

y 

_ .. 
➔• 

+ 
,r, 

➔• 

..,. 
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- Lva ch<;m Mask on Arc. ( tuy ch9n nay cho phep ta Iva ch9n d6i tuqng c6 cung . 
. kich thu6c). 

- Lva ch9n l6 kich thu6c 6 mm (nghia la chi ch9n cac 16 c6 kich thu6c 6 mm)~ 
Enter. 

- Lva ch9n thu tv cac 16 d@ khoan. ~ Enter. 

- Lva ch9n di@m bit dfiu khoan ~ Enter. 

- Ch9n dao. 

- Kich chu9t phai va ch9n dao tu thu vi~n dao. 

- Ch9n nut tuy ch9n Filter. 

- Ch9n None. 

- Ch9n nut Dill, (Nghi'a la khi quay tra vS thu vi~n dao ta chi c6 dao khoan duqc 
hi@n thi). . 

- Ch9n OK. 

- Lva ch9n dao 6 mm HSS Drill va ch9n OK. 

b- Lva ch9n cac tham s6 khoan~ 

- Ch9n the Simple drill-no peck 

- . Nh~p gia tri -6 cho gia tri chiSu sau Depth, cac gia ttj khac ciing duqc xac dinh 
nhu hinh du6i day. 
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- Trong lµa ch9n tuy ch9n Cycle cho ta lµa ch9n cac kiSu khoan 

+ Drill/Counterbore: 

+ Dwell: 

+ Peck drill: 

+1st peck: 

+ Subsequent peck: 

+ Peck clearance: 

+ Chip break: 

+ Retract amount: 

+ Tap: 

+ Bore: 

Kiiu khoan kh6ng rut dao/ doa ngu()'c lq,i. 

Thai gian ngimg a6i chiJu quay. 

Chia lam nhiJu ldn khoan sdu 

Lu()'ng khoan sdu adu tien. 

Lu()'ng an sdu tiip theo. 

Khoang an toan. 

Khoan be phoi. 

Lu()'ng rut dao vJ 
Taro 

Doa 

- Lµa ch9n h(lp kiSm Tip comp. 

- Nh~p cac gia tri vao h(lp nay nhu du6i day. 
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- Chc;m OK. 

- Ch9n OK. DS phat sinh duong ChlitY dao. 

. - Ch9n ch@ d9 nhin Gview Isometric. Khi d6 duong chlitY dao quan sat dugc se 
nhu hinh du&i day. I 

c- Khoan cac 16 nim & cac b@ m~t khac nhau. 

- M& file tab-mm.mc9. 
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- Tu menu chinh ~ ch9n Tool path ~ch9n Drill. 

- Lva ch9n tuy ch9n Sorting va ch9n kiSu dich dao Point to Point . 

- Lva ch9n cac 16 dS khoan, va kSt qua dugc th§y nhu hinh du6i day. 

- Lva ch9n mui khoan 5mm HSS 

- Lva ch9n the Sinple drill- no peck. Trong the nay Iva ch9n cac thong s6 nhu 
hinh du6i day. 

+ Nh~p gia tri 6 cho Clearace (M~t ph~ng rut dao vS khi k@t thuc gia cong)i, va 
ch9n tuy ch9n Absolute (theo t9a d9 ti?t d6i) 

+ Nh~p gia tri 2 cho Retract (lugng rut dao gifra cac l~n an dao) va ch9n my ch9n 
Incremental (theo t9a d9 tuong dfJi) 

+ Nh~p gia tri O cho Top of stock (bS m~t phoi), va ch9n tuy ch9n Incremental 
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+ Nh~p gia ttj -2 cho Depth (chiSu sau cilt). Ch9n tuy ch9n Incremental. 

- Lva ch9n h9p kiSm Tip comp, va nh~p cac thong s6 nhu hinh ben du6i 

- Ch9n OK. Va kSt thuc qua trinh thiSt l~p cac thong s6., Khi d6 duang ch~y dao 
khoan se dugc phat sinh nhu hinh du6i day. 
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4-8. VD gia cong 2D. 

Mo file mounting plate-mm.mc9. 

a- Gia cong bien d~g ngoai. 

- Tu men1J chinh ch9n Tool path, contour 

- L1_ra ch9n d:uong bao ngoai nhu du6i day. 

fOl ~ ·-· 

n 
0 0 0 0 

I~ ;:, ~\ 
I\_ 

..... ,........__,_,,,.,, 
0 0 0 0 y 

·-----0~ 

0 
0 

i' tQ lQ 

- Enter. 

- Ch9n dao 20 mm HSS endmill ~ OK 

- Ch9n the Contour paramaters 

- Lva ch9n hc}p kiSm Multi passes va nh~p cac thong s6 nhu du6i day. 



- Lva ch9n h9p kiSm Depth cut. 
Nh~p gia trj lugng an sau Ian nh&t 
Max rough step la 10, cac gia tri 
khac dugc xac dinh nhu hinh 
du&i day. 

- Lva ch9n h9p kiSm Lead in\out, 
nh~p cac tham s6 cho bang nay 
nhu hinh du&i day. 

- Ch9n OK. 

295 

l§n phaytho 

ILl'Q'ng dt tho 

l§n phay tinh 

lll'qng dt tinh 

- Cac tham s6 trong the Contour paramaters nhu hinh du&i day. 
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- Lva ch9n OK dS phat sinh duong chay dao. 

b- Lam s:;tch g6c lUQ'Il ngoai. 

- Lva ch9n Tool path ~ Contour. 

- Lva ch9n bien d:;tng ngoai. 

0 0 0 

0 / ~--o-)o o? 
- Lva ch9n dao 5 mm HSS endmill. 

- Lva ch9n the Contour paramaters, 

- Lva ch9n Remachining tu menu s6 contour type 

- Nh~p gia tri -25 cho Depth.va ch9n tuy ch9n Absolute 
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- Bo lga ch9n tuy ch9n Multi passes. Bai vi nguyen cong nay ta chi c§n phay 
m9t luqt. 

- . Lga ch9n h9p kiSm Lead in\out, nh~p cac tham s6 cho h9p nay nhu hinh du&i 
day. 

Nh~p cac tham s6 khac cua the Contour paramaters nhu hinh du&i day. 

- Ch9n OK. Khi d6 duong ch~y dao duqc phat sinh cho nguyen cong nay nhu a 
du&i day. 



c-

r-"j' '!" ,;J t·~, l\. ~~-:,~/ 

Gia cong 16 va ranh. 
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- Tir menu chinh Iva ch9n Tool path-+Circle path-+Circmill tool path. 

- Lva ch9n duong trcm nhu hinh du6i. 

fO 
o~" 0 0 

------------~!~ ' 
0 0 0 ~ 

( ) ( ) ___________ ./ 
\'- / 0 ...._/ 0 D 

!'.:?, 

0) 
~------o ____ o ___ ~~ r/ 

1,0 
'-=, 

- Ch9n dao 32 mm HSS flat endmill tir thu vi~n dao 

- Lva ch9n the Circmill Paramater 

- Nh~p gia tri -25 cho Depth. 

- Nh~p gia tri 3 cho Overlap. 

- Lva ch9n h9p kiSm Depth cut , nh~p gia tri 5 cho Max. rough step, Lva ch9n 
Keep down tool, cac tham s6 khac dugc thiSt l~p nhu du6i day. 

- Ly-a ch9n h9p kiSm Roughing (phay tho), bo Iva ch9n helical entry, cac tham 
so dugc xac dinh nhu h9p du6i day. 
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- Nh~p cac tham s6 khac nhu du6i day. 

- Ch9n OK dS phat sinh duong ch~y dao. 
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d- Doa 16: 

- Tu menu chinh--+Tool path--+Circle path--+Helix bore 

- Ch9n duong tron nhu hinh du6i day. 

- ChQn dao 32 mm flat endmill 

· - Nh~p gia tri -25 cho gia tri Depth 

- Lga ch9n Start at Center 

- Nh~p gia ttj 3 cho Overlap, cac tham s6 khac nh~p nhu hinh du6i day. 



301 

. - Ch9n the Rough/Finish Paramaters. 

- Nh~p gia ttj 2 cho Rought Pitek. 

- Nh~p gia ttj 2 cho Number of rough Pasess va 5 cho Rough pass stepover. 

- Lva ch9n tuy ch9n Finish. Nh~p gia ttj 1 cho Finish stepover. Cac gia tri cua 
b~ nh~p nhu hinh du6i day. 

- Ch9n OK dS phat sinh duong ch~y dao. 
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e- Phay ranh. 

- Lga ch9n Tool path -+ Circle path-+Slot mill 

· - Lga ch9n dao 32 mm flat endmill. 

- Lga ch9n the Slot Paramaters. Nh~p gia tri -25 cho Depth, nh~p gia tri 3 cho 
Overlap, cac thong s6 khac duqc thiSt l~p nhu du6i day. 
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- Lva ch9n the Rough/Finish Paramater, Nh~p gia tri 3 cho Plunge Angle, nh~p 
gia ttj 1 cho Finishing passes-Number, Nh~p gia ttj 1 cho Spacing, Cac tham 
s6 khac dugc thi@t l~p nhu hinh du6i day. 

- Ch9n OK dS phat sinh duong ch:;iy dao. 
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f- · Su d1µ1g auto Drill dS t~o cac nguyen cong khoan. 

- mvc nay ta se hQC cac ky nang : 

+ Sir d1:mg auto Drill tM trJO nguyen c6ng khoan ldy ddu, khoan ban adu, ta r6, vat 
g6c. 

1/ lga ch9n cac 16 D 12 cho nguyen cong d~u. 

- . Tu menu chinh lga ch9n Tool path~Circle path~auto Drill. 

Lva ch9n tuy ch9n Sorting. 

- Lga ch9n duong chem ~12 
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Diameter: 

Tolerance: 

2/ ThiSt d~t cac tham s6. 

Lva ch9n Drill trong m\lc Iva ch9n Finish tool type (nghla r~ng bu6c gia cong 
cu6i la nguyen cong khoan) 

Lva ch9n Generate spot drilling operation, trong muc nay nh~p -2 cho gia tri 
Maximum tool depth, nh~p gia tri 5 cho Default spot drill diameter. (thong s6 

. nay thiSt l~p cho nguyen cong khoan l~y d~u) 

Lva ch9n h9p kiSm Home pos, nh~p cac gia tri nhu du6i day. 

Nh~p cac gia tri lcjti nhu hinh du6i day. 
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Ch9n the Depth, Group and library. 

Trong mvc Drill group and type, nh~p vao ten 12mm thru holes (nghia rfuig 
day la ten nh6m nguyen c6ng) 

Nh~p gia tri -25 cho Depth ( chiSu sau khoan) 

Cac tham s6 khac dugc xac l~p nhu duoi day . 

. ch9n the Pre- Drilling, nh~p cac gia tri cho the nay nhu hinh du6i day. (Cac 
thong s6 cua the nay ung d\lllg cho buoc khoan pha) 
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Ch9n OK dS phat sinh duong dl_lng Cl_l. Khi fiy duong dl_lilg C\l dugc phat sinh va 
tren cay quan ly Tool path manager se tv d(>ng phat sinh cac nguyen cong khoan 
nhu hinh du6i day. . 

Ten hhom nguyen cong dLri;:,c nh~p 
vao tu the Depth, Group and libary 

nguyen cong khoan 
l§y d§u 

nguyen cong khoan 
thong thLr&ng 

nguyen cong khoan 
cu6i, n6 dLri;:,c xac 
di.nh bcti Finish tool 
type trong the Tool 
paramaters 

. 3/ Lga ch9n 16 ~ 10 cho nguyen cong thu 2. 

12 mm thru holes 
·~ 6 - Simple drill - no peck 

!--···lail Parameters 
J---- 81 ttL. M5.00 SPOT DRIL 

j i----BI Geometry· [6] point[s] 
i L..;i C:\MC6.M9\MILL\NCI\ 
S,-~ 7 · Peck drill· full retract 
l !----·Iii! Parameters 
l [ .... 81 l:15 • M6.00 DRILL - 6. 
! !---·II Geometry· (6] point(s) 
! L .. & C:\MC6.M9\MILL\NCI\ 
S--~ 8 • Peck drill • full retract 
i · j ..... tfilg Parameters 
l : ... 81 l:16 • M9.00 DRILL· 9. 
! / .... II Geometry· (6) point(s) 
j L .. 5 C:\MC6.M9\MILL\NCI\ 
El-~ 9 · Peck drill · full retra 

) ..... ~ P.ar.amAIArn 

i ... :. 81 tti · M12.00 DRILL· 1 
r--·11 Geometry· (6) point(s) 

- Tu menu chinh ch9n Tool path'---+Circle path'---+Auto drill. 

- Lga ch9n tuy ch9n Sortting va ch9n kiSu di dao. 
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- L1;a ch9n Mask on arc. Va h;a ch9n d6i tugng ~10 nhu du6i day. 

• ThiSt d~t tham s6 cho nguyen cong nay. 0 nguyen cong nay chung ta thgc hi~n 
cac bu6c khoan nhu du6i day 

+ Khoan ldy gidu 

+ Khoan pha sau xu6ng 2mm 

+ Ta ro ren phai 

+ Vatmep 

Tu tuy ch9n Finish tool type keo s6 xu6ng, ch9n Tap HR Fine 

Nh~p gia trj 20 cho Default spot drill diameter 

Trong vung tuy ch9n Chamfering with the spot drill Iva ch9n Make separate 
operation, va nh~p gia tri 2 cho Chamfer size. 
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Lµa ch9n h<)p ki@m Home pos. nh~p cac thong s6 cho h9p nay nhu a du&i day. 
(Vi tri tr& vs cua dao khi kSt thuc gia cohg) 

Ch9n OK va cac thong s6 khi fiy trong the Tool paramaters duqc thiSt l~p bhu 
hinh du&i day. 

Ch9n the Depth, Group and library 

Trong my ch9n Drill group and type, ta danh vao dong chfr 10 mm drill and 
tapped. 

Cac tham s6 con l~i trong the nay ta thiSt l~p nhu hinh du&i day. 
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Ch9n the Pre-Drilling. Nh~p gia tri 2 cho Pre-drilldiameter increment, cac 
tham s6 lhac duqc thiSt l~p nhu hinh du6i day. 

Ch9n OK d@ phat sinh duong ch~y dao. Khi §,y trong nguyen cong khoan setµ 
d9ng phat sinhcac bu6c khoan nhu hinh du6i day. 



4-9. Gia cong h6c. 

-Ma file facing-mm.mc9. 
:: 

• T~o bien d~g phoi. 

+ Iva ch9n the Stock setup. 
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El··-8~ 10 mm driled and tapped 
g: .• 10 -Sirrple drill- no peck 
l l--···~ Parameters 
1 j.. IJ tt8 - M2O.O0 SPOT DAIL 

l l--··fl Geometry - [1 OJ point( s J 
I L. .. 5 C:\MC6.M9\MILL\NCI\M 
El··W 11 - Peck drill - full retract 
! ·· l·····lil Parameters 
! j••··· Iii #5 - M6.OO DRILL· 6. D 

! l····fl Geometry -[1 OJ point(sJ 
j L. .. !il C:\MC6.M9\MILL\NCI\M 
~--W 12 - Peck drill - full retract 
! !·····~ Parameters 
! 1--··· IJ tt3 -M8.OO DRILL· 8. D 

l l····fl Geometry ·[10J point(sJ 
! L..,i! C:\MCAM9,MILL\NCI\M 

~--~ 13 • Peck drill-full retract 
l j ..... fi'!g] Parameters 

l j.,., I #10 • M8.50 DRILL· 8. 
j. 1·,.·11 Ge0meh,v •(10) point(t) 
\ L...SS C·\MC6.M9\MILL \NCI\M0.~ . iiii . . >'',i'? S··~ 14 • Tapping · feed in, reversi~'f~ 
i j .. ,,,ll!J P;ir&mmh1us ,,ce 
I . • "" 



312 

Machine Group 1 
.LlL Properties· Generic Mill 

'" .. ::,,w Files 

, Safety zone 
8 gg Toolpath Group 1 

'·► 

+ Nh~p 90 cho gia ttj kich thu6c y cua mo hinh phoi 

+ Nh~p 120 cho gia tri kich thu6c X 

+ Nh~p gia tri 15 cho kich thu6c Z 

+ Nh~p gia ttj 3 cho Stock Origin-Z , ( c6 nghla rfuig bS m~t phoi n~m a vi tri t9a 
d9 z la 3) 

+ Cac tham s6 cua khac dugc thiSt l~p nhu hinh du6i day. 

+ Ch9n OK , khi ay bien d~g phoi bao chi ti@t dugc hi@n thi nhu du6i day. 
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-- ---- --- - --- --- - --- ---- --- - --1 

• Gia cong h6c. 

Tu menu chinh ch9n Tool path ~Pocket. 

Lµa ch9n bien dl;lllg. 

Lµa ch9n dao 25 mm HSS flat endmill~ch9n OK 

Ch9n the Pocketing paramaters, nh~p gia ttj -8 cho chiSu sau Depth, cac tharn 
s6 khac xac dinh nhu du6i day. . 

Lµa ch9n the Roughing/Finishing paramaters. Va thi@t d~t cac tham s6 nhu 
du6i day. 
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l 

Ch9n nut tuy ch9n Entry-helix. Lµa ch9n the Helix, va thiSt dijt cac tham s6 
nhu du6i day. 

Lµa ch9n nut Lead in/out, nh~p cac gia tri cho bang nay nhu hinh du6i day. 
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ChQn OK dS Mastercam phat sinh duong ch~y dao. 

Lva chQn cong C\l Backplotting dS mo phong kiem tra duong ch~y dao. 
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vung chll'a 
dU'Q'C gia cong 

" ..-,--
/' 

,~I 

• TJo throng chJy dao cit hrgng phoi chtra gia cong dtrqc. 

Tu menu chinh chc;m Tool path ~Pocket. 

L1;ra ch9n bien d~g 

Ch9n Dao phay 10 mm HSS flat endmill 

Ch9n the Pocketing Paramaters, Nh~p gia tri -8 cho gia trj Depth. 

Lva ch9n ki@u phay Remachining tu menu s6 Pocket type. 

Ta thiSt l~p cac gia trj cho the nay nhu 6 du6i day. 

Ch9n nut Remachining va thiSt l~p tham s6 cho hQp thoe;ii nay nhu 6 dum day. 
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OK. 

Chc;m the Rough/finish paramaters, ta nh~p cac gia tri cho the nay nhu hinh 
du6i day. 

Lva ch9n Lead in/out, nh~p cac thong s6 cho the nay nhu hinh du6i day. 
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l 

Ch9n Ok dS phat sinh duong ch~y dao. Khi fiy duong ch~y dao dugc phat sinh · 
dugc thfiy nhu du&i day. 

4-10. Phay b~ mjt. 

-Ma file Surfaces-mm.mc9 

- Xay dµng mo hinh bS mijt nhu du&i 
·day. 

a- Phay pha bS m~t theo kiSu 
duong ch~y dao song song. 

• Dinh nghia ph6i: 

Lva ch9n biSu tugng Job setup 
ch9n nut select corner . 

Lva ch9n hinh h9c vi tri 1 va vi tri 2 nhu hinh du&i day. 
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Lga ch9n h<)p kiSm Display stock. 

OK 
• Lva ch9n cac bS mijt va cac tham s6 bS m~t. 

- Lva ch9n Tool path ~ Surface rough ~ boss. 

- Lva ch9n cac bS m~t~Enter; Khi fiy h<)p tho~i Toolpath/Surfce selection duqc 
mara. 
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----t1?:eln~th~llfl~e ~~l@¥'1fli!IJ;,,~h'"M Ill 

(14} 

{0) C6.D file ... 

rCheck . .. 
l {OJ t:s .·. 

r Containment 

I (OJ 
~ 

r Approximate :starting.point-~--, 
I 

h)'a chon b§ m~t d§ phay 

IU'a chon b§ mat ki§m 
(nghfa r~ng trong qua 
trlnh gia cong dao 
khong dll'Q'c cham vao 
b§ m~t nay 

Iva chc;,n dl!'ang bien 
(d§ gi&i hq1n vung gia 
cong) 

di§m batd§u 

Ch9n my ch9n nut Containment ( chc.m duang bao giai h?fi duang ch~y dao )-+ 
kfch ch9n duang bao nhu hinh ve du6i day. 

Ch9nOK. 

L\fa ch9n dao 12 mm HSS endmill 

L\fa ch9n the Surface paramaters, va nh?p gia tri cho bang nay nhu hinh du6i 
day. 

L\fa ch9n h9p ki~m Direction va nh~p cac gia tri vao h9p nay nhu hinh du6i. 
day (h9p nay thiSt l~p hu6ng dao khi an xu6ng va rut dao ). 
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• Xac l~p cac tham s6 phay tho. 

Lµa ch9n the Rough parallel paramaters, va nh~p cac gia tri vao bang nay nhu 
a du6i day. 

Lva ch9n nut Cut depth va thiSt l~p cac thong s6 cho bang nay nhu a du6i day. 
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Absolute 

Absolute depths·-----------

Relative to 

Chc;m OK dS kSt thuc thiSt l~p tham s6. 

R Incremental 

Incremental deptl;is--------

Adjustment to top cut 

Adjustment to other .cuts 

· (Note: .. drive stock is included in adjustment.) 

Khi d6 tren man hinh se xu&t hi?n lai nhic gqi y ta ch9n m9t diSm xu6ng dao 
ban dftu. Khi &y ta lga ch9n diSm a vi tri nhu hinh ve du6i day. 
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. ' / ...... , .,.,,...,. 

//' 

:·,,->\:J 
,,,,✓ 

'::·•,// 
_/ 

.,,,,,,,✓ 

b- Phay tinh b@ mijt theo ki@u duong ch~y dao song song. 

• Tir menu chinh ch9n Tool path ~surface finish~ Finish parallel toolpath. 

Ch9n b@ mijt cftn phay. 

Lga ch9n duong bien gi6i h~n vimg gia cong; 

Lga ch9n diSm xu6ng dao ban dftu. 

H9p tho~i thiSt l~p tham s6 xu~t hi~n, lga ch9n dao 12 mm ballandmill · 

Ll,la ch9n the surface paramaters va nh~p cac gia ttj tham s6 cho h9p nay nhu 
6 du6i day. 
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T oolpath parameters• Surface parameters j Finish paraffel paramettlrs I 

feed pl~n~ ... i j10.o 

r Absolute r-'. Incremental 

Tip comp 

Stock to leave j" 0.0 
. ondrive. • 

Stock to leave j(o.,.o. 
on check 

: (14) 

•. (0) 

-· Tool containment-·-~------, 
Compensate to: (1 J 
r Inside t"' Center <' Outside 

r A+f•c~"1 . jo.D 

Lµa chc;m the Finish parallel paramaters, va nh~p cac gia tri cho bang nay nhu 
hinh dum day. 

Lµa ch9n nut total tolerance ratio, va nh~p gia trj 2: 1 cho tolerance ratio, va 
Tool tolerance la 0.025, cac gia trj khac duqc thi@t l~p nhu hinh dum day. 



Filter.ratio •.· 

Filter tolerance . 

Cut tolerance 

· Total tolerance 
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· 1i p, Create arcs in Xi'. 

I' r. Create arcs in xz 
In .. Create arcs in yz 

· ! Minimum arc radius 

1•••••m•""' 

[g 

10.01667. 

jo.000~3··· 

i?·.?2.~. 

10.: 

110000.0 

Lµa ch9n OK dS phat sinh duong ch~y dao. Khi fiy duong dl)Ilg cv phat sinh 
dugc thfiy nhu hinh du&i day. 

• Thay d6i ki@u duong gfip gifra 2 duong ch~y dao. 

Lµa ch9n the Paramaters & nguyen cong phay tinh. 

Lµa chc;m the Finish parallel paramaters, lµa ch9n nut Gap setting, va thay 
d6i menu Motion thanh Smooth 

Ch9n OK. DS phat sinh l~i duong ch~y dao. 
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c- T~o duong ch~y dao gia cong lm;mg phoi chua gia cong hSt a cac g6c luqn 
(finish leftover) 

Kich chuc)t phai vao vung khong gian Operation manager, Iva chc;m Tool 
path---1'S urface finish---1' Leftover. 

Lva ch9n cac bS m~t. 

Ch9n duong bao gi6i h~ vung gia cong cho Iva ch9n Containment . 

Lva ch9n mc)t diSm cho Iva ch9n Approximate starting point. 

Lva ch9n dao 5 mm ball endmill 

Lva ch9n the Surface paramaters, va nh~p cac gia tri cho the nay nhu du6i 
day. 

Lva ch9n the Finish leftover paramaters, va nh~p ca gia tri cho the nay nhu a 
du6i day. 
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Lµa ch9n the Leftover material paramaters, va nh~p cac gia tri cho the nay 
nhu hinh du6i day. 

Ch9n Ok dS phat sinh duong ch~y.dao. Khi §.y duong di.mg c1,1 dugc phat sinh 
. nhu a du6i day. 
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'~ '~ / '~ / 
z ' // 
l y '~, l /.// 

X '// 

d- T~o duong ch~y dao lam s~ch lm;mg phoi 6 cac g6c lm;m nho (Pencil tool path). 

Tir menu chinh ch9n Tool path ~surface finish~Pencil. 

L\fa ch9n cac bS m~t. 

L\fa ch9n duong bao gi6i h~n duong ch~y dao 

Ch9n OK. 

Ch9n dao 2 mm ball endmill 

Ch9n the Surface paramaters va nh~p cac thong s6 cho the nay nhu hinh du6i 
day. 

L\fa ch9n the Finish pencil paramaters, va nh~p cac gia ttj cho the nay nhu a 
du6i day. 
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Chc;m OK dS phat sinh duong ch~y dao. Khi iy duong ch~y dao cho nguyen 
. cong nay dugc thiy nhu hinh du6i day. 

... 

z 
l, .... y 

Lµa ch9n bi@u tugng Select all d@ Iva ch9n tit ca cac nguyen cong. Va sir dvng 
cong C\l Verify dS mo phong qua trinh gia cong. KSt qua chi tiSt sau khi da dugc 
mo phong gia cong dugc th§.y nhu hinh du6i day. 
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4-11. Phay tho b~ mJt. (surface Roughing) 

a- Phay tho b~ mJt theo d~ng phay h6c. 

- Ma ban ve rough pocket-mm.mc9. 

0 ill\lC nay ta se h9c cac ky nang. 

+ Tq,o duirng chq,y dao phay bJ mij,t theo dq,ng h6c. 

+ Tq,o duirng bien gi6i hq,n vimg gia c6ng. 

• T~o duong bien gi6i h~n duong gia cong. 

Tu menu chinh ch9n Creat~Curve ~ Creat Curve on all edges. 

Ch9n bS m~t nhu hinh ve du6i day. 



331 

Ch9n Ok. DS phat sinh duong Curve. 

Tu Menu chinh ch9n Tool path~Surface rough~rough pocket toolpath 

Ch9n bS mij.t~Enter, khi d6 h<)p tho~i Toolpath/surface selection duqc mfrra. 

Lva ch9n duong bao gi6i h~n vung gia cong nhu hinh ve du6i day. 

Enter. 

Lva ch9n the Tool paramaters va ch9n dao 10 mm HSSflat endmill 

Lva ch9n the Surface Paramaters va thiSt l~p thong s6 cho bang nay nhu a 
du&i day. 
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• Nh~p cac tham s6 phay. 

L\fa ch9n the Rough pocket paramaters va nh~p cac gia tri cho bang nay nhu 
6 du6i day. 

L\fa ch9n h{>p kiSm Entry helix, ~1\fa ch9n the Helix va nh~p cac gia tri 
1

cho 
bang nay nhu 6 du6i day. 
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chc,m Ok 2 lftn dS phat sinh duong ch~y dao. 

b- Phay tho b~ mJt theo phtrong phap phay hmrng tr\lc. 

-a mvc nay ta thµc hanh ky nang: 

+ Tfl,O duang ch(J,y dao huang fr¥,C sir d¥,ng m9t file NCI 

+ Sir d¥,ng chiJu sdu c&t tuy¢t d6i 

+ Sir d¥,ng bi mi;tt !dim ai giai h(J,n auClng ch(J,y dao 

• T~o duong ch~y dao phay h6c. 
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M& file Rough plunge-mm.mc9. 

Tu menu chinh ch9n Tool path~ Pocket toolpath. 

Chc;m duong trcm nhu hinh du6i day. 

Enter. 

L1,ra ch9n the Pocketing paramaters va nh~p cac gia tri cho the nay nhu hinh 
du6i day. 
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Lva chc;m the Roughing/Finish paramaters, va nh~p cac gia tri cho the nay 
. nhu hinh du6i day. 

Ch9n OK dS phat sinh duong ch~y dao. 
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• T:;io duong ch~y dao plunge surface. 

Tu menu chinh chQn Tool path, rough surface, Rough plunge toolpath. 

ChQn bS m~t c§n phay. ~ Enter. 

H()p tho~i Iva chQn duqc ma ra. Ch9n OK. 

Lva ch9n dao phay 10 mm HSS flat 

Lva ch9n the Surface paramaters, va nh~p cac gia ttj cho the nay nhu hinh 
duai day. 

• Nh~p cac tham s6 phay. 

Lga ch9n the Rough plunge paramaters 

Lga ch9n tuy ch9n NCI cho Plunge path. 
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Lt;ra ch9n nguyen cong Pocket (standart) tu danh ml_lc quan ly nguyen cong 
trong cua sf> Source. Mastercam se su d\lllg file NCI ung d\lllg cho phat sinh duong 
ch~y dao phay bS m~t 

Nh~p cac gia tri cho the nay nhu hinh du6i day. 

':T~\~!iif.;~~;:.:1 ,0.025 

Maxstepdown: ~-

.Pl~nge path~ •• -.....,,,.,~,..,,.,...., 

~ NCI 

r Zigzag 

Maximum 
slepovei: 

Sourc~ operations: 

8 □□ Machine Group 1 
i:f.!-··.W. Properties· Generic Mill 
B---88 T oolpath Group 1 

ilbl) 

[Z]; ~··1 ........ · ........... ·~·.r 
Su dl_lng nut Cut depth va nh~p cac thong sf> cho bang nay nhu hinh du6i day. 

(i'.Absolute· C lncremerital · 

r-· Absolute depths 

I: Minimum depth 
' 

Relative to 

Ch9n OK 2 lfin dS phat sinh duong ch~y dao. 
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• Su dl;lng bS m~t kiSm dS gi6i h~ duong ch~y dao. 

Ch9n biSu tm;mg Paramater 6 nguyen cong vira t~o. 

Trong the Surface paramaters h;ra ch9n biSu tu911g lga ch9n ~· · 

H<)p tho~i h;ra c]:i9n xu~t hi?n. Trong · vung h;ra ch9n Check ta h;ra ch9n bi@u 
tirQllg Iva ch9n ~ · ·· 

Lva ch9n 2 bS m~t phia ngoai nhu dugc th~y nhu hinh du6i day. 

Nh~n Enter. 

Nh~p gia tri 1 cho Stock to leave on check, thiSt d~t m6i cua b~ dugc th~y 
nhu hinh du6i day. 
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S~rf~i:;;; paramet~is lRQ,~gh plunge ~~r~rnetersl 

.• Cj!lar~~c~.:. ' 

(.' .. Absolute. r'\ Incremental 

.· feedpl~n~-- 112·.?. 

Tip comp·· 

St~~kd~~v:ave jo.o ..... (129) 

Stock lo leave j,..1_ .-0_ ..........,._ (2) 
on check 

~Fx·1 
Ch9n OK dS dong cua s6 thiSt d~t tham s6, ch9n Regen path dS phat sinh l~i 

duong ch~y dao. 

c- T~o chrO'ng ch~y dao Restmill. (gia cong ti~p nguyen cong tru&c d~ luqc ho 
b&t luqng phoi) 

• Lva ch9n bS m~t va cac tham s6 bS m~t. 

Tir menu chinh chc;m Toolpath, rough surface, Pocket toolpath. 

Lva ch9n bS m~t cftn phay. 
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Lµa ch9n duong bao gi6i h:;m. duong ch~y dao. 

Enter. 

Lva ch9n dao phay 18 mm HSS flat tu thu vi~n dao. 

Lva ch9n the Surface Paramaters, nh~p cac gia tri cho bang nay nhu hinh du6i 
day. 

• Nh~p cac tham s6 phay. 

Lva ch9n the Rough Paramaters, va nh~p cac tham s6 cho the nay nhu hinh & 
du6i day. 



Maximum stepdown: 

_ jo.025 

J5.0_ 
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•'·Entry options-----~-- •·.·· . . ... . . . . I 
~- .. · Entr~-H~li~ I I 

- I· -
Use ently point 

Plunge outside containment boqndary 

Afign plunge entries for start l\ofes 

•.·•·•.¥F.~I 

I 
I 

Lt_ra ch9n tuy ch9n Entry helix, va lga ch9n the Helix, va nh~p cac gia tri cho 
the nay nhu hinh du6i day. 

Ch9n Ok. 

Ch9n tuy ch9n Cut Depth, ch9n Detect flat trong vung tuy ch9n Incremental 
depth. Mastercam se tg d(mg nh~n biSt dinh cua cac dao va t~o cac luqt cit a cac 
chiSu cao do, cac gia tri khac ta thiSt l~p nhu hinh du6i day. 
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L1,ra chc;m the Pocket Paramaters, va nh~p cac thong s6 cho the nay nhu 6 dufo 
day. 

Toolpath parameters I Surf~ce parameters I Rough parameters Pocket paramet~rs j 

Ch9n OK dS phat sinh duong ch~y dao. 

Ch9n Ok dS dong ci':ra s6 lai nhiic. 

II 
High Speed True Spiral One Way 

With finish passes disabled, tool may engage a large amount of material in lower pockets 

OK 
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z l(y 
X 

• T~o duong ch~y dao Restmill. 

- Lga chc,m Tool path --+ Surface rough--+Restmill toolpath. 

-- Lµa chc;m cac bS m~it. 

- Lµa ch9n duong bao gi6i h~n 
vung gia cong. 

-Ch9nOK. 

Ch9n the Tool path 
Paramaters ,lµa ch9n dao 6 mm 
HSS flat endmill tir thu vi~n dao. 

Lµa ch9n the Surface 
paramaters, va nh~p cac gia tri 
cho bang nay nhu hinh du6i. day. 
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T oolpath parameters •. Surface parameters j Restmill parameters f Restmaterial parameters I 

r Absolute r.: · Incremental 

. feed ~lane ... -, 

r Absolute r♦ Incremental 

Tip comp 

Stock to leave 
on drive 

jTip 

Stock to leave I· 0.0 
on check 

[88) 

[O) 

r Tool conlainment~-~-~--
Compensate to: (1) 
f' Inside t: Cente; <' Outside 

r A ~·1d1tj~w-xt n~f+..t:,~ 1 Ci-~; 

Lµa ch9n the Restmill paramaters, va nh~p cac gia tri cho bang nay nhu h.inh 
du6i day. 

Lµa ch9n the Restmaterials paramaters. Va nh~p cac gia ri cho bang nay nhu 
hinh du6i day. 
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*'l'J>'!"PW0.}'i>.M= i!i:i ~~ ' ' "'" ' o 

SynfijceJ}e-stmill, it'ioO"&:s ,,"""'\H ,J.."" J) ':~ ».¼" "'"" ;:;,;;;><0,? "'" ,m e >; ¼~ Xiti! ti. 
Machine Group 1 

.. .f£·--J.IJ. · Properties • Generic Mill 
8···8,8 T oolpath Group 1 

ll lit) 

Ch9n OK. Khi tly duang ch~y dao phat sinh duqc thtly nhu hinh du6i day. 

Lva ch9n cong C\l verify dS mo phong qua trinh gia cong. 
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4.12- Phay tinh b~ mijt. 

a- Sir dvng oll'011g chJy dao Finish steep va shallow. (phay cac mijt d6c va 
phay h6i). 

- Sir d1µ1g kiSu gia cong nay cho nhfmg chi tiSt c6 d@g du&i day. 0 ddy luc;mg phoi 
chua duqc lam s~ch. Bai vi cac duong ch~y dao phay tinh nguyen cong tru&c ct\t 

· vfui dS l~i luqng phoi thua. 

dl1'6'ng ch,;iy dao Finish parallel. 
(Vung v~t li~u a§ l,;1i) 

• T~o duong ch~y dao Parallel steep. 

ma file Steep-Shallow-mm.nc9 

dU'&ng ch,;1y dao Finish contour 
(ILJ'(;mg phoi d§ l,;1i) 

Tu Menu chinh ch9n Tool path~surface finish~par.steep. 
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Mastercam khi d6 yeu c§.u ta ch9n b@ m~t c§.n phay~ ch9n b@ m~t phay ~oK 
~oK 

Trong the Toolpath paramaters kich chu9t phai ch9n thu vi~n dao va ch9n dao 
6mm HSS ball. 

Ch9n the Surface paramaters nh~p cac gia tri cho the nay nhu a hinh du6i day. 

Lga ch9n the Finish steep paramaters, va nh~p cac gia ttj cho the nay nhu 
hinh du6i day. 

Ch9n tuy ch9n Gap settings. Va nh~p cac gia ttj cho the nay nhu hinh du6i day. 
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Ch9n OK, va Ok d@ phat sinh duong ch~y dao. 

• T~o dlfO'ng ch~y dao Finish shallow. 

Lga ch9n Finish shallow. 

Lga ch9n bS m~t phay. 

Lga ch9n dao 6 mm ball endmill. 

Lga ch9n the Surface paramaters va nh~p cac gia tri cho bang nay nhu a hinh 
du&i day. 
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Lva ch9n the Finish shallow paranaters. Va nh~p gia tri cho the nay nhu hinh 
du6i day. 

Lva ch9n tuy ch9n Gap setting, va nh~p gia ttj cho bang nay nhu hinh du6i 
day. 
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Ch9n OK, va OK d@phat sinh duong dl_l1lg c1_1 nhu hinh du6i day. 

b- Tfo dtritng chfy dao Project. 

M6 file Project-mm.mc9 

Tu menu chinh ch9n Tool path, Surface finish, project. 

Ch9n b@ m~t phay. 

Ch9n duong Curve, nhu hinh ve du6i day. 
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OK 

Ch9n dao 1 mm ballendmill 

Lga ch9n the Surface paramaters, va nh~p cac gia ttj cho the nay nhu hinh 
ducri day. 

L\fa ch9n the Finish project paramaters, va nh~p cac gia ttj cho bang nay nhu 
hinh ducri day. 
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Ch9n OK, d@ phat sinh duong ch~y dao. 

c..; T~o chrO'ng ch~y dao Finish contour. 

M& file finish contour-mm.mc9 

Tu menu chinh ch9n Tool path-+surface fmish-+contour. 



Ch9n bS m~t phay. 

Enter, va ch9n OK. 
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Ch9n dao 16 mm HSS bullnose endmill v6i ban kinh dao la 3mm. 

L1_ra ch9n the Surface paramaters, nh~p cac thong s6 cho the nay nhu hinh & 
· du6i day. 

Lga ch9n the Finish contour paramaters, va nh~p cac thong s6 cho the nay 
nhu & du6i day. 

Lva ch9n tuy ch9n Cut depth, Iva ch9n tuy ch9n Detect flats Mastercam se tv 
d9ng xac djnh cac m~t philng dugc thdy nhu hinh du6i day. Khi phat sinh duong 
ch~y dao, Mastercam se t~o m9t lugt cit a chiSu sau nay. 
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N@u b~ kich vao danh sach Iva ch9n d9 sau depth, b~n se th~y chiSu sau depth 
cua cac m~t ph~ng ma n6 xac dinh duqc 

Lva ch9n cac thong s6 cho the tren nhu hinh du&i day. 

Ch9nOK. 

Ch9n Gap setting, va nh~p cac gia tri cho bang nay nhu hinh du&i day. 
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Ch9nOK. 

Ch9n Advanced settings, va nh~p cac gia tri cho the nay nhu hinh du&i day. 

Ch9n OK, va OK dS phat sinh duong ch~y dao nhu hinh ve du&i day. 
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y 

d-T~o duong ch~y dao Finish scallop. 

Ma file finish scallop-mrn.mc9 

Tu menu chinh ch9rt Tool path--+surface rough--+scallop. 

Ch9n bS m~t phay.--+ Enter 

Ch9n OK 

Ch9n dao 6 mm HSS ball endmill tu thu vi~n dao. 

Lga ch9n the surface paramaters va nh~p cac gia tri cho the nay nhu hinh dum 
day. 
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Lga ch9n the Finish scallop paramaters va nh~p cac gia tri cho the nay nhu 
hinh a dum day. 

Ch9n tuy ch9n Collapse va nh~p cac gia tri cho bang nay nhu hinh du6i day. 
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Ch9nOK 

Ch9n the Gap setting, va nh~p cac gia tri cho the nay nhu hinh du6i day. 

Ch<;m OK 2 lful dS phat sinh duong ch~y dao, va duong ch~y dao phat sinh duqc 
thdy nhu hinh du6i day. 
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e- T~o chrirng ch~y dao Finish flowline. 

-Ma file Flowline-mm.mc9 

- Tu menu chinh ch9n Tool path~surface 
rough~Flowline. 

·- Lva ch9n bS m~t phay ~Enter. 

- H9p tho~i Select hi~n ra. 

- Ch9n Flowline. Khi ~y Mastercam ma ra 
tho~i nhu hinh du6i day. 

chon m~t d6ng d,;1 

hu6ng dt 

hu6ng vi trf dt 

vi trf b~t d§u 

dung sai c,;1nh 

"~~'$ffl~<:ilW;,'W/~lt\%,~'1\.~-,.,,.~W--= 

JJoelJ!aljil~uf;face ~rl~!JJioa"'" El 

Lva ch9n cac tuy ch9n a bang tho~i tren dS diSu chinh duong hu6ng cit nhu 
. hinh ve du6i day. 
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Ch9n OK va OK. 

Kich chm)t phai a vung tuy chc;m Toolpath paramaters, dS ch9n dao 5 mm 
HSS ball endmill tu thu vi~n dao 

Lga ch9n the Surface paramaters va nh~p cac thong s6 cho the nay nhu hinh 
du6i day . 

.• Toolpath parameters {Surface parameters }!Finish flowfine parameters j 

P'• • · Cjea;a~~-:. ·1 1100.0 Tip comp !rip 3 
t=' Absolute f' Incremental 
Fr cJ;~~u~n:::e onf} ::st he _·tu 

, , ~-t0Jt end 0t1d d ::::rie(·•;Jfr>n 

fletr~~t.:. · j 15□.o . 
r. Absolute r Incremental 

Stock lo leave jo:o (11 
on drive 

Stock to leave jo.o (0) 
on check 

Eeedplane ... i j5.0 

r-' Absolute t' lrcremental 

flegen ... 

. , , J 

L-1.ra chc;m the Finish flowline paramaters, va thiet l~p cac tham so cho the nay 
nhu hinh du6i day. 
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Ch9n OK. BS phat sinh duong ch~y dao nhu dugc thfiy nhu hinh du6i day. 
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L~p trinh Tifn 

a - Chu trlnh ti~n mijt dfiu 

Lva chQn : Toolpaths / Lathe Face Toolpath se xufit hi~n bang tham s6 Parameter 

Chc;m dao va nh~p cac tham s6 c~n thiSt 6 m\,lc _ Iva ch9n Toolpath Parameter va 
Face Parameter nhu : 

+ Tool number : Dao thCr (VD : dao thu 12) 

+ Offset number : S6 hi~u dao trong b9 nh6 may 

+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate: t6c d9 tiSn dao 

+ Spindle speed : t6c d9 tf\,lc chinh (CSS : m/ph ; RPM : vg/ph) 

+ Max spindle speed: T6c d916n nhfit cua tf\,lc chinh 

+ Coolant : ThiSt l~p chS d9 lam mat 

' T0606 AS. T0707 A0.8 
OD TOOL -10. BUTTON ROUGH FACE RIGHT -••• 

Toolnumber. ~ Offsetnumber. 

Sta6onnumber. ~ ·;:,_.1~:..~.,,.,, ... , 

Feed rate: ~- r- mm/rev .I" mm/min <' rc,~,c.n:• 

Spindle speed: 1295'"-- r." CSS (' APM 

M~ spindle speed: ~ · Coolant.. 

l ' 
r Home Posi6on · 

j j,<'.125. Z:250. Ju•~• d~fi~ed d Qefine... l l 
r: Forcetool change 

T0808R0.8 T1010R1.2 
ROUGH FACE LEFT · ... OD ROUGH HEXA.GON Comment 

I 
Right-cUck for oplions 

w_ fO_oot.fjter::~ Jj 

___ A!:;_,,c,_, .. ,~_ .. ::; ... ~L_::,ll_:h·-··,··~-----·. "I Misc~~fuei.~ I w ;: §t~~kUpd~te. . ." I r~ _r:.i,-,<,-;r-::~, ., 

R' • IoolOispl:,Y ... I C~;dinates ... I CannedTexl.. 

+ Entry amount : Khoang vao dao dS thvc hi~n c~t phoi 

+ Roungh stepover : Luqng dich dao ngang cho l~n gia cong tho 

+ Finish stepover : Luqng dich dao ngang cho lk gia cong tinh 

+ Overcut amount : Luqng cit qua 

+ Retract amount: Khoang rut dao an toan 

+ Tool Compensation : KiSu tinh toan bu dao 

+ Compensation direction : Huang bu dao 

+ Lead In/Out : ThiSt l~p vao /ra cua dao 
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+ Use stock: Ti~n dSn vi tri Z 

+ Select Points : Lµa ch9n hai diSm gi6i h~ cua vung cin gia cong 
~ """'""'"""~;:,:;,,,~="""~""-"'''""'11'"~~=,,~~~-=""-=~--~-
"'""billie fi.u:e Broperties . , , , .. .. .. , .. , , •"> , , , , ~ 

b - Chu trinh ti~n tho '5 

Enll)l-amount 

I~ • 
I?!' Roughstepovei: ,~?. . 
Pi' Finish $lepover. 

J1'.o ....... ····• 
Oveicut amount 

I~:~ ···········•· Retr-act amount 

... Tool Comp.e~ation:"'"· ... • .. :. 
Compensation . 
l9Pe: 

( C~mputer . . . 3 
Compen;ation 
direction: 

jRight d 
Ma~mum number of flrishpa$$!ls: 

11 ..........•. J· 

~· )tRapidretract .. 

Stock lo leave: 
l?' ··• !,ead ln/Oui... I 
r • . Flfre,, . l 

10:1 .. 

Lva ch9n : Toolpaths / Lathe Rough Toolpath se xuftt hi~n ID\lC Iva ch9n duong 
bien gia cong 
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I f"' C-pfane r- 3D · 1 
L . r 

---COO)J 

Window---□ 

Point 

Area 

Single ---•.· ./1 . __ /··:,:=•1-- Polygon 
~· """'"'"'"',.,. 

Vector , ►l _ ___,.,__ Partial 

Last -'---•.···~ ···1 •. @ •1--EndChain 

01 ~, 
_j_J 

w ', 

--'--t--Unselect 

---+--Reserve 

---option 

Sau khi h;ra ch9n xong bien d:;mg ck gia cong (kiSu ch9n : Chain, window, 
partial, ... ), chuySn sang h;ra ch9n cac tham s6 ck thiSt trong bang tham s6 
Parameter cua chu trinh ti~n. 

Ch9n dao va nh~p cac tham s6 c&n thiSt a m\lc h;ra ch9n Toolpath Parameter va 
Rough Parameter nhu : 

+ Tool number : Dao thu (VD : dao thu 12) 

+ Offset number : S6 hi~u dao trong bQ nh6 may 

+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate : t6c d9 tiSn dao (mm/vg; mm/ph) 

+ Spindle speed : t6c d9 trvc chinh (CSS : m/ph; RPM: vg/ph) 

+ Max spindle speed : T6c d9 16n nh&t cua trvc chinh 

+ Coolant : ThiSt l~p chS d9 lam mat 



'. T ;~~th P~;~~;t~;; li=l~,:,gh par~;t~; 1 ... 
. . - ... , .. 

I 
T0202R0.8 

OD ROUGH LEFT - ... 

T0303 R0.8 T0404 R0.8 
OD ROUGH HORIZONTAL OD FINISH LEFT - 35 DEG. 
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Toolnu~e~:!~,·····•:··· Offsetnumber. I~ .......................• 
iI;,,.; Staticinnumber:,~ Toot.,:;q,!5. ·· 1 

1,11. Feed rate:~·.;: .. mm/rev t· 111mlmin ('. 111iorons 

@it; ~Plunge Feed rate: jo.1 . (:. mmlre~ t;'- mm/min (', microns 

.• Spindle speed: j2s5 r-: CSS r' RPM 

Max. spindle speed: j5o~o ..•.. ···. • . Coolant:. ' j 
•. ,: Home Posmon·:'· 

. I K12!i Z:250. 

' ,, ~--,,-,.,_--......... ---~--•,., .................... _ .. ,•---. """""' ... --........ .. 
C Force tool change 

Commen1: 

~' §t~Jupd~;::.l .r: 88!v,ir~. I 
Canned T e&t... · · I 

+ Entry amount : K.hoang vao dao d@ thgc hi~n cit phoi 

+ Depth of cut : ChiSu sau cho mBi lap cit tho 

+ Equal steps: ChiSu sau cac lap cit tho bing nhau 

+ Overlap : Lm;mg cit qua 

+ Minimum cut depth : ChiSu sau cit nho nh§.t 

+ Stock to leave in X : Luqng du con l~i theo phuong X 

+ Stock to leave in Z : Luqng du con l~i theo phuong Z 

+ Tool Compensation : KiSu tinh toan bu dao 

+ Compensation direction : Huang bu dao 

+ Semi finish : Gia cong ban tinh 

+ Lead In/Out : Thi@t l~p vao /ra cua dao 

+ Plunge Parameter : Thi@t l~p tham s6 xufing dao t~i cac bien d~g ranh tren bS 
m~t 

+ Cutting Method : Phuong phap cit (theo m(>t huang (One-way) ho~c theo hai 
huang zig - zag) 

+ Rough Direction/Angle : Huang/ g6c gia cong (OD: ti~n ngoai ; ID : ti~n 
trong; Face: Ti~n m~t tru6c; Back: Ti~n m~t sau) 

+ Filter : Thi@t l~p ch@ d(> tfii uu duong ch~y dao bing each thay th@ cac chuySn 
d(mg nho V\ln ( nim trong ph~m vi sai s6 dinh tru6c ) bing cac chuySn d(>ng 
don 
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Eiuong chzy dao g6c 
Eiuong ch~y dao sau khi Filter 

Chuy@n dong cua dao 

+ Stock Recognition : Nh~n di~n phoi 

End To Adjust 

Ki@m tra di@m dfiu/cu6i cua bien d~g con l?i cua 
phoi theo hu6ng vuong g6c v6i hu6ng c&t 

Ki@m tra di@m dfiu/cu6i cua bien d~g con l?i cua phoi 
theo hu6ng song song v6i hu6ng dt 

Ki@m tra di@m dftu/cu6i cua bien dmg con l?i cua phoi 
theo hu6ng song song v6i duong cu6i cua bien 

Df>i v6i ti~n tho b6c ta.ch 16p, MasterCam cung c~p them m9t sf> ki@u t~o duong 
ch~y dao khac nhau : 

■ Quick Rough : Cho phep t~o nhanh cac duong ch~y dao d~g dan 
gian v6i cac hra ch9n tf>i thi@u cho thiSt l~p duong ch~y dao ti~n tho tieu 
chufui 

(Truy c~p: Too path/ Lathe Quick/ Lathe Quick Rough Toolpath) 



367 

■ Canned Rough B : Cho phep su dµng cac chu trinh gia cong cho tfu:J.g 
Irn;ii may; gia cong theo chu trinh v6i tung ma I~nh G - code rleng bi~t 

(Truy c~p: Toopath / Lathe Canned/ Lathe Canned Rough Toolpath) 

■ Canned Pattern Repeat . : Cho phep Iij,p I~i duong ch~y dao da c6 
tru6c 

(Truy c~p: Toopath / Lathe Canned/ Lathe Pattern Repeat Toolpath ) 

Lva chc;m : Toolpaths / Lathe Finish Toolpath se xu~t hi~n ml_lc Iva chc;m duong 
bien gia cong va cac tham s6 gia cong trong bang Parameter 

Ch9n dao va nh~p cac tham s6 c~n thiSt 6 ml_lc Iva ch9n Toolpath Parameter va 
Finish Parameter nhu : 

+ Tool number : Dao thu (VD : dao thu 12) 

+ Offset number : S6 hi~u dao trong b9 nh6 may 

+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate : t6c d9 tiSn dao (mm/vg; mm/ph) 

+ Spindle speed : t6c d9 tn_ic chinh (CSS : m/ph ; RPM : vg/ph) 

+ Max spindle speed: T6c d9 Ian nh~t cua tn_ic chinh 

+ Coolant : ThiSt I~p chS d9 lam mat 
""~""'%'-""'""'~'"f'.ffl,..__,,,,.,~w,,;<'m~~'«%,~~<"»===----"='-='!!%%"!!%."''''~''''T1'?'>"""-"°"' "'""""'""7:«®"'"""'"'~'""'"'"'"'=e:;m-w,0"""'.0J;'.,"~-,,,,,,."""'""" "' -~ 

~ ,Lathe Finish Properties · , . • • l!l 
Toolpalh.parameteri JAnish ~arametet$ I 

T0606 R5. T0707 R0.8 
OD TOOL -10. BUTTON ROUGH FACE RIGHT • ... 

T1010 R1.2 
OD ROUGH HEXO.GON 

Right-clickfor options 
p:, ·· ··· Tool£ilter... 'j 

Feedrate: jo.3 f!, mm/rev C mm/min microns 

Spindle speed: j2s~ : i;',, CSS r. RPM 

Malt spinclle speed: j5000 . Coolant.: I 
rHomePosition-c..,-,-,,..,._..,...,._-~~---, 

I p<:125. Z:250. ,{us".'.~eli~7,d,,. 3 Q.efine... I! 
l7Force tool change 

---,-.~·••·················· ................................ __ _ 
Comment 

Misc val~~:,: ! · J? §t~~k IJpd~t~::. j 
W : Iool,l)isplay~ .. l · C~cirdin~les." I 

the~· h10iht. . i 
Canned Te~I.- j 

+ Finish stepover : ChiSu sau gia cong tinh 
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+ Number of finish passes: S6 l&p gia cong tinh 

+ Stock to leave in X : Luqng du con h;ii theo phuong X 

+ Stock to leave in Z : Luqng du con l~i theo phuong Z 

. + Tool Compensation : Ki@u tinh toan bu dao 

+ Compensation direction : Huong bu dao 

+ Corner Break : Luqn g6c ho~c vat g6c t~i cac g6c gfip cua duong bien 

+ Lead In/Out : ThiSt l~p vao /ra cua dao 

+ Plunge Parameter : ThiSt l~p tham s6 xu6ng dao t~i cac bien d~g ranh tren b@ 
m~t 

+ Rough Direction/Angle : Huong/ g6c gia cong (OD: ti~n ngoai ; ID : ti~n 
trong; Face: Ti~n m~t tru6c; Back: Ti~n m~t sau) 

+ Filter : ThiSt l~p chS d9 t6i uu duong ch~y dao bfuig each thay th@ cac chuy@n 
d9ng nho V\lll ( n~m trong ph~m vi sai s6 dinh tru6c ) bfuig cac chuy@n d9nb · 
don 

Buong ch:;iy dao g6c 

/
, Buong ch:;iy dao sau khi Filter 

Chuy@naong cua dao 

+ Extend contour to stock : Ma r9ng bien d~g d@ thoat khoi phoi m6i khi gia 
· cong xong m9t lap cit 

r End To Adjust 

Ki@m tra di@m dftu/cu6i cua bien d:;ing con l:;ii cua 
phoi theo hu6ngvuong g6c v6i hu6ng c&t 

Ki@m tra di@m aftu/cu6i cua bien d:;ing con l:;ii cua phoi 
theo hu6ng song song v6i hu6ng c~t 

Ki@m tra ai@m dftu/cu6i cua bien d:;ing con 1:;ii cua phoi 
theo hu6ng song song v6i auong cu&i cua bien 
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~--~_,,.,,,_,.,,,.,,,,. ____ _ 
ij Lathe Eif!ish Hroperties , · . , , , , ,, Jfl 

Number of finish passes: 

12 

···Jool Compensation 
Compensation 
type: . 

ls~lllputer . J:] 
Compensation · 
direction:.· 

!Right G] 
Roll cutter 
around corners: 

·I;(. Ii .... J;;orner Break .••. .31 
r.; · .bead l~/0 ut .. : I 

fl~~e Para~et~rs •.. j 

R El!lend contourto stock · · 

~· • ~c!j~si c~~i~~r E~c!~... l 

D6i v&i ti~n tinh, MasterCam cung cfrp them m9t s6 kiSu t~o duong ch~y dao khac 
nhau: 

-=4 . 
■ Quick Finish Toolpath G?Bt1 : Cho phep t~o nhanh cac duong ch~y dao 

d~ng don gian v&i cac Iva ch9n t6i thiSu cho thiSt l~p duong ch~y dao 
cho ti~n tinh m~t ngoai, ti~n trong ho~c ti~n m~t d~u 

(Truy c~p: Toopath /Lathe Quick/ Lathe Quick Rough Toolpath) 
. ~ 

■ Canned Finish Toolpath h+,.i;ri : Cho phep su d\lng cac chu trinh gia cong 
cho tung lo~i may; gia cong theo chu trinh v&i tung ma l~nh G - code 
rieng bi~t 

(Truy c~p: Toopath / Lathe Canned/ Lathe Canned Rough Toolpath)' 

KiSu gia cong Canned Finish phai duqc thvc hi~n sau nguyen cong ti~n tho 
(Canned Rough Toolpath ho~c Pattern Repeat Toolpath) 

d - .Chu trinh tifn ciit rlinh ~ 

~~~~~~~~~~~~~~~~~ 
ma khong each nao gia cong duqc bfulg cac duong gia cong tho ho~c dao cit cua 
gia cong tho khong vao duqc 
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Lµa chc;m : Toolpaths / Lathe Groove Toolpath se xufit hi~n ID\lC lµa ch9n 
Groove Option 

,.Groove Definition . 

r 1 Point 

r."· · 2 Points 

3 Lines 

Chain 

r 

Ch9n kiSu xac dµili vung gia cong : qua m(>t diSm (1 point) ; qua hai diSm (2 
points), qua 3 ducmg thfuig (3 Lines) ho~c qua chu6i bien d,;mg (Chain) 

Ch9n diSm, ho~c ducmg dS xac dµm vung clln gia cong 

Ch9n dao va nh~p cac tham s6 clln thiSt a m\lc lµa ch9n Toolpath Parameter , 
Groove Shape Parameter , Groove Rough Parameters, va Groove FinislI 
Parameters 

Lµa ch9n Toolpath Parameter dS xac dinh dao cit, t6c d9 cit, t6c d9 quay, ... 
l 

+ Tool number : Dao thu (VD : dao thu 12) 

+ Offset number : S6 hi~u dao trong b9 nh6 may 

+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate : t6c d9 tiSn dao (mm/vg; mm/ph) 

+ Spindle speed: t6c d9 tf\lc chinh (CSS: m/ph; RPM: vg/ph) 

+ Max spindle speed : T6c d9 16n nhfit cua tf\lc chinh 

+ Coolant : ThiSt l~p chS d9 lam mat 
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1 o~ipath;;~;~~t~;; • [r,1~qve ihae~P~t~~;;t~il Groove~~gh i,aram~i~; I J.;~°'veli~;ti·p~;;m,ei~;sl 

I · 1, · -'"':~ .. 

~ Feed rate: jo:1 ·r-,.· mm/rev•·!."". .mm/min. C ,dcm,,,r .. 

Spi11dlespeEld: (~,~ . •• r-: css r: RPM 

CoolanL. . r T0404 R0.4 WG. 
OD GROOVE RIGH ... Max: spindle speed:· 15000 

r:Home Position.,._,..-,-....,.,...--~----,-----, 

I f<:~2~ ?:25P: . ilu.ser.<iefine~ ... 3:J ; Qefine. .. ·· 1 l 
r .. m,.. f 

Force tool change 

T1717 R0.1 W1.85 T1818 R0.3W4. 
OD GROOVE CENTE... OD GROOVE CENTE ... Comment: 

I I 

Lt_ra ch9n Groove Shape Parameters dSxac dinh hinh d~ng, g6c va hu6ng duong 
ch~y dao 

+ Groove Angle : Xac dinh hu6ng c~t 

+ Quick set corners : ThiSt l~p nhanh cac tham s6 cua cac phia khi gia cong ranh 

· + Use stock for outer boundary : Tinh toan dSn phoi cho duong bien ngoai 

+ Extend groove to stock: Ma n'.}ng gia cong ranh 

+ Radius / Chamfer : Ve g6c ho~c vat g6c t~i cac dinh ho~c chan ranh 

+ Taper Angle : G6c con cua ranh 
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#' - "'"'~-,-,~-~~~"-""""' 

ij, Lathe Groove !lroP,ertjes "'' ~,Ao • h ,tS«¾• % 0 ,,,, "' 'Mc ., s;0• ;\1¾? ', d 0 SO > ( § 0 s O "" ,« tll 
T ooli:>c1th p<lrame.ters. Groove shape parameters. i 13roove lllUgh parameters l .. Groove firlis.h parameters j 

P:. Jl.Jse stock for outer boundai~ 
Extend groove to stock-...-~-, 

r♦'· Parallel to groove angle j 
r Tangent to groove walls f· 

Resolution (deg.J. P5 

Angle: 

1-90.0 

OQ. 

1D 

Fsce 

Hack 

• .Elunge ..• j 
•.· Fjoor ... ·I 

···Quick Set Corners-----~ 

Righ~ Side "' Left Side . .. I 
Left .§_ide = Right Side I 

Inner Corners= Oyler Corners I 
.Quter Corners= Inner Corners j 

,r. Radius: 

I □-□ 

Show Geometry . ., 

Radius:.f" 

Radius: r.. 

Lva ch9n Groove rough Parameters dS xac dinh chiSu sau lop c~t, luc;mg du con 
l~i, ... cho l~n ti~n tho b6c tach cac lop phoi 

+ Rough the groove : Gia cong tho khi ti?n ranh 

+ Finish each groove before roughing next : Ti?n tinh m6i lop, tru6c khi chuySn 
sang lop ti?n tho ti@p theo 

+ Cut Direction: Huang cit 

. + Stock Clearance : Khoang an toan cua dao so v6i phoi 

+ Rough step : Luc;mg dich dao ngang khi ti?n tho 

+ Backoff : Khoang lui dao an toan cho m6i lat cit 

+ Stock to leave in X : Luc;mg du con l~i theo phuong X 

+ Stock to leave in Z : Luc;mg du con l~i theo phuong Z 

+ Retract motion : ChuySn d9ng rut dao khi gia cong xong m6i lat c~t 

+ Dwell Time : Thai gian trS 

+ Groove walls : KiSu gia cong t~i cac thanh 

+ Peck Groove : Bu6c ti?n tho ( theo phuong X) 

+ Depth Cut : ChiSu sau cit cho m6i bu6c ti~n tho 
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+ Filter : ThiSt l~p chS d9 t6i uu duong ch~y 
dao b&ng each thay thS cac chuySn d9ng nho 
V\lll ( n&m trong ph~m vi sai s6 dinh tru&c ) 
b&ng cac chuySn d9ng don 

Tolerance I~ 
Look ahead . j 100 

(' Stepi . 

i'f• Smoot!) 

farameters 1 . 

. ·. r I . Ps.cf Gic"'V"." I 
P'. •· Qepth Cuts... j 

Filter... I 

Lua chon Groove Finish Parameters dS xac dinh chiSu sau lop cit, lugng du con 
l~i,~ .. cho lfui ti~n tinh 

+ Finish groove : Gia cong tinh khi ti~n ranh 

+ Tool back offset number : S6 hi~u bu thu hai cua dao ti~n ranh. Dung khi su 
d-µng c~ sau cua dao ti~n ranh dS tham gia gia cong 

+ Multiple passes : Th\fc hi~n Ti~n tinh nhiSu lop 

■ Complete all passes on each groove : Ti~n tinh tfit ca cac lop cho 1§.n ti~n 
tho cu6i cung (theo phuong Z) 

■ Complete each passes on all grooves : Ti~n tinh m9t lop cho m6i lop ti~n 
tho ( theo phuong Z) 

+ Direction for 1st pass : Huang cit cua lop d&u tien 

+ Retract motion : ChuySn d9ng rut dao khi gia cong xong m6i lat cit 
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+ Overlap: Xac dinh luQllg dich dao ngang lap ti?n tinh dfiu va cac lap ti?n tinh 
tiSp theo 

+ Finish stepover : LuQllg cit qua cua chuySn dc;mg ch~y dao ngang khi ti?n tinh 

+ Stock to leave in X : LuQllg du con l~i theo phuong X 

+ Stock to leave in Z : LuQllg du con l~i theo phuong Z 

+ Depth Cut : ChiSu sau cit cho m6i bu6c ti?n tho 

••.. Toolp~th parameteis 1 ·. Groove sh~pe paramel:rs J Groove rough parameters Groove finish paramf!lers j 

r-'·. Complete all passes on each groove 

/;"· Complete each pass on all grooves 

ri Tool back offset number: 
Tool Compensation----

· Compensation 
type: 

rcC\1,/ 
r-c C\1,/ 

t~~rnputer . . 3 
RoD cutter around corners: 

jAII -~ 

··· Retraction Moves----,---, ... WallBackoff----~ 

l~.ista_~:: ... ,to: Rapid 

t: Feed rate: jtv:n. 

~~lectOverlap ... ·.· J 

Distance from 1st corner: 

j1.47219 

. 10:02 

Overlap between passes: R' 
14.06343 R' . 

!,ead In ... · i 
Filler... I . 

I .. ~.rx1 
B6i v6i ti?n cit ranh, MasterCam cung c~p them m9t s6 kiSu t~o duong ch~y d~o 

khacnhau: 

■ Quick Groove Toolpath : Cho phep t~o nhanh cac duong ch~y dao 
d~g don gian v6i cac Iva ch9n t6i thiSu cho thiSt l~p duong ch~y dao 
cho ti?n tinh mi;it ngoai, ti?n trong hoi;ic ti?n mi;it dfiu 

(Truy c~p: Toopath / Lathe Quick/ Lathe Quick Groove Toolpath) 

■ Canned Groove Toolpath : Cho phep su d1;mg cac chu trinh gia 
cong cho tung lo~i may; gia cong theo chu trinh v6i tung ma l?nh G -
code rieng bi?t 

(Truy c~p: Toopath / Lathe Canned/ Lathe Canned Groove Toolpath) 

e - Chu trinh ti~n ren 
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Lga ch9n : Toolpaths / Lathe Thread Toolpath se xufit hi?n mvc lga ch9n cac 
tham s6 gia cong trong bang Parameter 

Ch9n dao va nh~p cac tham s6 c~n thiSt 6 mvc lµa ch9n Toolpath Parame,ter, 
Thread Shape Parameters va Thread cut Parameters 

Lga ch9n Tool Parameter dao, t6c d9 cit, t6c d9 ti Sn dao, ... 

+ Tool number : Dao thu (VD : dao thu 12) 

+ Offset number : S6 hi?u dao trong b9 nh6 may 

+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate : t6c d9 tiSn dao (mm/vg; mm/ph) 

+ Spindle speed: t6c d9 trvc chinh (CSS: m/ph; RPM: vg/ph) 

+ Max spindle speed : T6c d9 16n nhfit cua tr\[c chinh 

+ Coolant : ThiSt l~p chS de) lam mat 

,,:··;·c·····::/, .. ·.:·:'·;:.,,·;····:r:'.···•· ·,+ ;.,.,.;.,,•.:·::: .. :··; :· ... ,,., .. ·"•,•·•««: : 

I 
T0202 R0.108 

OD THREAD RIGH ... 

T0303R0.144 T0404R0.036 
OD THREAD RIGH... ID THREAD MIN: 20. DIA. 

Tool number: 

StationllUlllber. ,.,.11-· ·--

Feed rate: 1328.0 · C. mm/rev r... mm/min <" m:cront 

. Spindespeect j~1? : ~ RPM 

Max. spindle speed: 1, 0~00 . t:~o!ariL. I 
. ................... ____ ... _ ... _ ... _. ____ ,....,--___ ................................... . 

; r~~::.p;:~;,-~-, .. =IF,,,..ro=.~.=~a-ch-,,in..,.,e...,..9-.•. · ·_·=.····· ,.,,.,J;.,.,.}'.l-fi,,,~ ....... :., .. ~,, 

!......... .......................... ................................. ·~-... I 

~ ~t:i;; lJ~dat~ ... · 1 
·····c~~ic1iri~t;.::••··J 

Lga ch9n Thread Shape Parameters dS xac dinh hinh d~g, goc, va huang 
duong ch~y dao 

+ Lead : Bu6c ren (rang/mm ; mm/rang) 

+ Included Angle : Goe ren 

+ Thread angle : Goe ren 

+ Major Diameter: Duong kinh dinh ren 

+ Minor Diameter : Duong kinh chan ren 
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+ Thread depth : ChiSu cao ren 

+ Start position: Vi tri bit d~u cua ren (theo phuong Z, tinh tu g6c t9a de)) 

+ End position : Vi tri kSt thuc cua ren 

+ Thread Orientation: KiSu ren (ren trong, ren ngoai, ren m~t d~u) 

+ Thread form : Ki Su ren m~u (liy tu thu vi~n chuful; tinh toan tu cong thuc , ... ) 

+ Allowance : Gi&i h~n cho phep 

Lead: 

10.8 
("' threads/mm 

<-' · mm/thread 

Included angle: 

1~0-0. 
Thread angle: 

Thread Form------, 

Select fro!ll !able .. ~ l ' 
'· Compute /ram formula ... · 1 

Qraw Thread .. 

130.0, 
Adiusted Diameters • 

Major Diameter... j j5.0 .. . 

·MinorDiameter ... i.-14.-13_4 _ 4 

Thread depth: 10.433 

Position ... i 

Thread orientation: I OD ... .:j r NegativeX 

Taper angle: l.-10.-0--

Allowanc,,._.,_ _____ _, 

p I'··- Select_ From Table... rl 
Major allowance: 10.0 

Minor allowance: ,...10.-0 -

Allowance tolerance: 10.0 

L1;£a ch9n Thread Cut Parameters dS xac dinh tham s6 cit : s6 l&p cit, chiSu sau 
m6i lat cit, ... 

+ NC code format : KiSu ma G - code 

+ Amount of last cut : Lm;mg cit cu6i cung 

+ Number of spring cut : S6 vong xoin cit 

+ Determine cut depths from : Xac dinh l&p cit tu 

■ Theo cac vung di~n tich bing nhau 

■ Theo cac chiSu sau cit b~g nhau 

+ Determine number of cut from: Xac dinh s6 l&p cit tu 

■ Amount of first cut : Theo luqng cit cua l&p d~u tien 

■ Number of cut : Theo s6 l&p cit 
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+ Stock Cle~rance : Khoang an toan cua dao so v&i phoi 

+ Overcut : Khoang c~t qua 

+ Anticipated pulloff : Khoang thoat ren 

+ Acceleration clearance : Khoang gia t6c khi b~t dftu gia cong 

+ Lead-in angle :G6c vao gia cong ren cua dao 

+ Finish passes allowance : Gi&i h~n cua I&p cit tinh (l&p gia cong cu6i cung dS 
d~t d9 chinh xac) 

+. Multil Start : Ren nhiSu dftu m6i 
~~~~,.,,,.,,-~= 

~ 1 latheJ;ttreadl?ropetties; ,, rn • ""'" « ,,,, ,,",, *" n, ,,, IIJ 

NC code format I Can,n,ed '.'.:fj 
f Determinec.ut depths from:.,c.;_~~ 

I ·r-'•.· Equal area . 

I Equal depths 

fDetermine num 

F. (> Amount of f . ,. . . 
! ~; Number 
!.,,,,,,,m,,•,,,,,,,,,,,,'","""'"''"'""""" 

g - Chu trinh titn ciit dm: 

CCompute 

r.revs 

· Lva chc;m : Toolpaths / Lathe Cutoff Tool path , chuong trinh se yeu cftu xac dinh 
., ', . ? ? , ? ~ 

diem can cat dut. Ch9n m<)t diem de thvc hi~n cat dut t~i diem d6, m<)t bang Iva 
ch9n cac tham s6 gia cong Parameter xu§.t hi~n yeu cftu nh~p cac tham s6 cftn thi@t. 

Ch9n dao va nh~p cac tham s6 cftn thi@t 6 ml_lc Iva ch9n Toolpath Parameter, 
Thread cut Parameters 

Lva ch9n Tool Parameter dao, t6c de) c~t, t6c de) ti@n dao, ... 

+ Tool number : Dao thu (VD : dao thu 12) 

+ Offset number : S6 hi~u dao trong be) nh& may 
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+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate: t6c d9 tiSn dao (mm/vg; mm/ph) 

+ Spindle speed: t6c d9 tf\lc chinh (CSS: m/ph; RPM: vg/ph) 

+ Max spindle speed : T6c d9 16n nh§t cua tr\IC chinh 

+ Coolant : ThiSt l~p ch@ d9 lam mat 

+ Stock Update : Su dµng ph~n con l?i cua phoi da duqc gia cong tir cac nguyen 
congtru6c 

TOBOB R0.3 W4. 
ID GROOVE MIN. 12. DIA. 

T1717 R0.1 Wl.85 T1818 R0.3W4. 
OD GROOVE CENTE... OD GROOVE CENTE ... 

I 

C Tobatch 

I 
Right-click for options 

Tool ,Eilter ... · · 1 

- T(;a! r,ttrfibe-r: 1.4 

Station number. ;,,.;.14_,,; .. .;.,;,..._"""' 

Of/set number: j14 

Too!Angie __ . I 
Feed rate: lo:.,.. .. • r. mm/rev r mm/min r micwn:; 

Spindlespeed: 1115 r.' CSS (" RPM 

Max. spindle speed 150?? . · CoolanL • 

P' 

~omePosition,~. --,,-. -~.-. --~--- ··i,,. 

y,:125. Z:250. I Fr.om Machine .!.I __,,; _ ___,. 

r Force tool change 

Misc values ... I P' itock lJpdate .. ; I 
Iool Displa.v .•. I ·. Coordinat~... I Canned Text... 

Lt;ra chc;m Cutoff Parameters dS xac dinh tham s6 cit : s6 lop cit, chi@u sau mf>i 
lat cit, ... 

+ Entry amount : Khoang each tu m~t ngoai phoi toi dao, t?i d6 dao b~t dfiu thi.rc 
hi~n voi t6c d9 tiSn dao vao gia cong chi tiSt 

+ Retract Radius : Khoang rut dao an toan cho m6i lop gia cong, tinh theo gia tri 
bankfnh 

+ X tangent Point : DiSm gi6i h?n c~t theo phuong X 

+ Cut to: 

■ Front radius : C?flh tru6c 

■ Back radius : C?flh sau 
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+ Clearance Cut : Tc;to khoang ha cua dao khi vao cit khi tc;to ra cac g6c lugn 
ho~c vat g6c, giam S\f ti@p xuc gifra dao va phoi khi cit v6i duong kinh phoi 
16n 

. + Peck (Parameter ) : Bu6c cit 

+ Lead In/Out : BiSu khiSn vao/ra cua dao 
~~~~~ 

~.,~the Cutofrnroperties = • ,,, .. , . "' , • , .• .. ,, , lll 
"" ... ,, ................. , . 

. Tooli:iathparameiers Cutoffparamete1s 

. r,Cutto:·:.: ......... 
! :.·, ._, 
j € Frontradius .·,. 

h - Cac chrrc nang ph\l trc;r khac (Lathe Misc ops) 

,Corner Geometry~~~---,,--,,,,,, 
I f.'.None 

t 
I· 

f"' Tool Compensation··":"·" 
! Compensation 
i type: 

' 1.~?r11puteir ' '' ''''' G:l 
Compensation 
direction: 

jRight 2J 
Roll cutter 
around .corners: 

jAII EI 

Su dµng chuc nang Lathe Misc Ops dS thao tac phoi b~ng cac l~nh l~p trinh nhu: 
. Dich chuySn phoi, dao chi Su phoi, nha / kyp phoi, ch6ng tam, ... 

MasterCam dua ra 6 l~nh l~p trinh cho cac chuc nang phµ trg : 
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+ Lathe Stock Transfer lf.3 : Cho phep nguai l~p trinh thi;rc hi~n djch 
chuy@n phoi t6i mam cijp tren trvc chinh m9t each ti;r d9ng 

+ Lathe Stock Flip t,l : Cho phep nguai l~p trinh thi;rc hi~n dao chiSu phia 
d6i di~n cua phoi lam ph~n d@ gia cong 

+ Lathe Stock Advance IPLI)- : Cho phep nguai l~p trinh thi;rc hi~n keo phoi 
djch chuy@n t6i m9t vi tri duqc ch9n tru6c (kich thu6c phoi khong d6i) 

+ Lathe Chuck : Cho phep nguai l~p trinh thi;rc hi~n k~p ch~t ho~c nha 
k~p tren mam c~p, ho~c di chuy@n mam c~p t6i m9t di@m dinh tru6c .. 

+ Lathe Tailstock ,_., : Cho phep thi;rc hi~n thao tac ch6ng tam d6i v6i l) 
d9ng 

+ Lathe Steady Rest : Su d\lllg Luynet da trq Ive d6i v6i cac chi tiSt dai 

Ki~m tra va mo phong gia cong 

Chuc nang ki@m tra va mo phong duqc SU d\lllg la c~ thiSt, sau khi da t?O xong 
duang ch?y dao; sau m6i 1~ diSu chinh va update duang chc;iy dao m6i, dS ki@m 
tra cac duang chc;iy dao, ki@m tra phoi va ch&t luqng san phfu:n sau khi gia cong 

+ Iw c~p l~nh ki@m tra : Tren vung Toolpath Manager, ch9n bi@u. tuqng 

§ (l~nh Backplot) . Thi;rc hi~n ki@m tra chc;iy rimg duang gia cong tren 
vung d6 h9a bing cac l~nh Play, Stop, Trace , Draw 

t) 

~ 

Thanh keo chlnh t8c t'l$ Vi tri chuy@n t'l$ng mo phong cua 
mo phong ki@m tra dJJng Cl;l cit 

ChS d9 Strace hi@n thj ca duang ch?y dao ngang, con chS d9 Draw chi hi@n thi 
vi tri cu6i cung cua duang ch?Y dao. Quy dinh mau xanh da trai la cua di@m b~t 
d~u, mau do la mau cua di@m cu6i cua m6i duang ch?y dao 

Bang Detail/Info cua hop tho?i BackPlot hiSn thi cac thong tin dSn duang ch?y 
dao , thai gian chu trinh gia cong, va d9 dai duang chc;iy dao cho m6i nguyen 
cong 



--8.8LSub-6roup 2\ 
S··CJ Simple drill - no peck 
ffi--CJ Contour (2D) 
t:b .. CJ Pocket (Island facing) 
ffi;,D Pocket (Island facing] 
~ .. CJ Pocket (Island facing) 
!il .. CJ Pocket (Island facing] 
ffi--CJ Pocket (Island facing) 
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C6 thS su d\lflg l~nh Isolate (biSu tm;mg · dS Iva ch9n cac duong ch~y dao 

duqc chi dinh tru6c, ho~c su d\lflg Option ( dS thiSt d~t cac thiSt l~p ban 
d§.u cho Backplot 



r Qeanup screen 0 

i r·. Operation change 
! Tool change 

. L,~--------~ 
Fit T oolpath 

R Simulate Cutter Compensation 

Show Mill/ Router Home Position 
i;,· Show Lathe Home Position 

SimulateA,<is Substitution 
P SimulateRolaryAxis 

r Show c-ai<is tools in top orientation 
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r Plain r. Color ~ 
C Fluted 
r. Shaded r Material 

cProfile--,---. 
f" Auto 

r. As defiri~d 

1Holder--------------------, 
f r. Color 

(" By operation r. By tool change 

Rapid 1, 4 r •·5itl cw Arc feed F 
Linear feed r,,:-. .5itl j CCW Arcfeed J1'1." 

p Use Verify color r 
~ 
~ 

4-5A,-:is tool vectors..,....,-----..,...,------~-.,..., 

i;,; Display vectors Connect . Connect 
Bottom Top 

R w 
Shade 

R 

R'. Length 

125.0 

+ Truy c~p l~nh mo phong : Tren vung Toolpath Manager, ch9n biSu tm;n;ig 

(l~nh Verify) . Thµc hi~n ch~y mo phong gia cong bfulg I~nh Machine 

tren h{>p tho~i Verify. 

Su d\Ulg cac Iva ch9n trong h9p tho~i dS Iva ch9n cac ch@ d9 nhu : hiSn thi ch@ 

d9 mo phong dao, hiSn thi d~ng c~t cl~~fb, hiSn thi khoang do duqc tu phoi tren 
man hinh d6 h9a ... 

Khi danh d&u mvc Iva ch9n Verbose , se hiSn thi t9a d9 gia cong, ma G -,- code, 
t6c d9 tiSn dao, ... 

I.G -code 
I r Tqa d$ gi.a cong rT?c d$ ti@n dao 

To C d$ ttvc ch:fnh 
-+Bu dao 

B~tJT&t lam mat 
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. T;10 file chu:a ma gia cong (G- Code): Post Processor 

+ Post Processor la qua trinh chuySn dBi cac kiSu duong gia cong da dugc thi@t 
l~p, cac ch@ d9 diSu khiSn may, d\lfig C\l va duong ch~y dao sang d~ng ma gia 
cong tieu chuftn dS phu hgp dBi v6i tung lo~i h~ diSu khiSn cua may gia cong 

+ Post Processor c6 chu y@u la hai thanh ph~n chinh la: cac file thµc thi l~nh (file 
du li?u * .DLL) va file chua cac ma post ( file * .PST) 

+ Mastercam cho phep chuySn dBi cac file * .PST cua tung lo~i h~ diSu khiSn cua 
Mastercam phien ban cfi sang phien ban m6i (Mastercam X). Vi?c chuySn dBi 
dugc th\]'c hi~n theo cac bu6c sau : . 

• Tu Main Menu chinh cua MasterCam, truy c~p vao Setting/ Run User 

Application ( ), ch9n file UpdatePost.dll se xu§.t hi~n bang Update 
Post, ch9n cac l\fa ch9n c~n thi@t : 

. ~·Mill 

r· Lathe 

. ·. r· Create files 

• •.· !'P'· Mads~i~ 
·· ·P' Control definition 

1.· ····· . ·.··· .. 

Options·~-----------

Updating FROM.Version .. : 

• Post type : KiSu cua ma gia cong la phay, ti~n , ho~c cit day 

• Options: L\fa ch9n update tu phien ban cfi (version 9) 

• Target folder : L\fa ch9n noi luu cac file * .PST sau khi da chuySn dBi 
version. Thong thuong, khi ch9n Post type thi noi ch9n dugc m~c dinh la 
thu mvc post cua kiSu ma gia cong (Mill, Lathe, ho~c Router) 

• Select Post : L\fa ch9n file * .PST c~ phai chuySn dBi sang cho h~ diSu 

khiSn tuong ung. Sau khi l\fa ch9n xong file, ch9n Update Post dS th\]'c 
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hi~n chuySn dBi; ch9n OK ~. dS chfip nh~n va thoat khoi h9p tho~i 
Update Post. Vi~c chuySn dBi da hoan tat. 

+ Xac nh~ l~i file * .PST vira chuySn dBi dS nh~n ma h~ diSu khiSn 

• 
• Tu Main menu chinh, ch9n Machine type/Control Definition 

• Trong mvc Exits Definition : ch9n d~g ma gia cong (Mill/Lathe, .. ) 

• Trong mvc Post Processor, ch9n Add file, ch9n file cua h~ diSu khiSn va 
ch9n OK 

• · Tu Post Processor, tich chu9t ch9n ten ma gia cong. Sau d6, trong mvc 
Control Topic, ch9n NC Output va ch9n OK. Khi d6 se xufit hi~n h9p tho~i 
thong bao b~ da ch9n l\ra xong h~ diSu khiSn va hoi b~n c6 mu6n hru l~i 
dfr li~u d6 khong. Ch9n Yes dS chap nh~ 

+ Ch9n may gia cong 

Control: MPLOKUMA 
Post: MPLOKUMA 
Product: LATHE 
Data possibly was changed. Op you want to save this definition? 

• Tu Main menu chinh, ch9n Machine type/Machine Definition Manager. 

• Kich vao Open va ch9n file h~ diSu khiSn tuang ung (file *.LMD)(vi dv: 
MPLOKUMA.LMD) ch9n Open va ch9n OK 

. • Kich chu9t vao Edit the control definition , ch9n h~ ma gia cong 

• T~i mvc Control definition, ch9n h~ diSu khiSn tuang ung v&i may da ch9n 
(vidv: MPLOKUMA.CONTROL) 

• Ch9n Yes d@ chfip nh~p may va h~ diSu khi@n 
~~~~~~~""""'" 

iJ!C,hl,i~,ij,{l~!(Jl;;il,g ,i,,~!i,J ~J~ri,,,~.,ijttlt~ ~¥,, , • i •,•110~,N'"iif'JI 
Replace group machine with Machine definition created by UpdatePost .dH 
in C:\MCAMX\CNC_MACHINES\MPLOKUMA.LMD 

f:,!o 

+ Th1;rc hi~n xuat sang ma gia cong theo cac bu&c sau : 

• Tren vung Toolpath Manager, ch<;m Post processor GI se xu&t hi~n 
bang h9p tho~i cua Post Processor, danh d&u ch9n NC file va Edit , sau d6 
ch9n OK d@ thµc hi~n xufit sang ma gia cong cho lo~i h~ diSu khiSn da 
ch9n 
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• NSu c6 nhiSu nguyen cong gia cong, chuang trinh se hoi c6 xuftt cit ca cac 
nguyen cong d6 sang ma gia cong khong, ch9n No dS thgc hi~n xuftt 
nguyen cong dugc chc;m va ch9n OK. Dgi m(>t lat dSn khi chuang trinh 

· xuftt xong ma gia cong, se xuftt hi~n Mastercam X Editor cho phep bien 
so~n n(>i dung chuang trinh NC vira t~o. Chinh sua va luu l~i file NC vua · 
t~o 

Thi d1_1 v~ L~p trinh Ti~n 

Chi tiSt gia cong 

0 
N 
(0 

0 

13.0 
6.5 

oT-....i,--~r-, 

--~-------~-

B 1 : D\filg chi tiSt d~ng nhu hinh ve tren 

B2 : Tren thanh cong C\l Status Bar, tich ch9n 
Planes /Lathe Diameter /-D +Z 

B3 : : Tu Main menu chinh, ch9n Machine 
Type/Lathe /Lathe Defaule.LMD 

B4 : Tu Toolpath Manager, ch9n 
Properties/Files 

Thvc hi~n thay dBi ten : Group name : Hex 
head ; Toolpath name : Hex head.NC 

= §.view 

=WCS 

8Jways = WCS 

Origin: XO. VO. 20. 

Saved as TOP 

Planes•• 
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""~"1%e~~~~~~~1t;w,.~_,,_,,,,,.,;,,:-.1>,,,w;, 

~~bJ~E!, <ilDffJL~fOJ!~!R~~f, .,;, '"'"" ,0,,wp•~• ,&•''"'"'WF>t,, ,,,, ,,, ,mu, , ,., ".,; ,, &\', ,;,,,,,,, v & ,, " llll 
{:B)I Tool Settingsl ~tockSetupl Safety Zone I 

Group name lmj1:•m•n•.•it•-. -·-.-. -. -. ""'. -. - .. -. ------

Toolpath name •16\MCAMX\LATHE\NC\lmLfi&ali · 

Group comment 

Chuy@n sang Iva chc;m Tool Setting, ch9n Feed calculation : From material, 
ch9n v~t li~u la gang : IRON - CAST 

r-Material 
1 ffi:meter~ l::l\ST • DUCT!~ • AUSTENSI~ Lathe Edit... 

BS :Xac dµih cac tham s6 cua phoi gia cong 

Xac tltnh bien dq,ng phoi : 

Ch9n Stock Setup/ Stock /Parameters (Cung co th@ vao Toolpath Manager/ 
Stock setup ) 

T;:io phoi qua 
hai c1i.hu 

Cbi~u dai phoi 

G<lc phoi 

rBaseZ------~· 

12.0 Select... · l 
r: Onleftface r. On1ightface 

Use Margins 

Xac tltnh vt tri mdm cijp kf;p phoi : 

Tren h9p tho~i Stock Setup, ch9n Chuck : Left spindle ; Parameter ; 
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.·~Chuck~. -~---..,..,..,.-c...~----'-~-~-~-~. 1·· .. , 

Xac ajnh vi tri ch6ng tam hoij,c Luy net tr<J hrc 

Tren h9p tho~i Stock Setup, ch9n Tailstock dS thµc hi~n ch6ng tam, holi,c 
Steady Rest dS ch9n vi tri dli,t Luynet · 

Fl~ 
• l 

f!--· .. :·rtAil(• . l·~" , . ~,, 
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Maximum steady rest OD: 

Thickness of ring: 

175.0 

r Auto 

B6 : Gia cong bien d~ng 

B6.1 : Gia cong m~t d§.u 

150.0. 

Zposition: 

10.0 

.!:review ..• 

Tu Main menu chinh, ch9n Toolpath/ Lathe Face 
Toolpath, ch9n dao T0707 Rough Face Right 

ThiSt l~p cac tham s6 chinh cua may, ch9n chS d9 
mat la Flood, t6c d9 tn.ic chinh la RPM, t6c d9 tiSn 
mm/min 

ThiSt l~p tham s6 gia cong Face Parameter 
Toofpath parameters Face parameters j 

Entry amount 

12:? . 

M Rough stepover: 

I■ 

,S.elect... 

·Tool Compensation 
Compensation 
type: 

jcontrol . . ·3 
Compensation 
direction: 

!Left g 
P' Fmish stepover: Maximum number of finish passes: 

Ji 11 . . 

Overcut amount 

I■ 
Retract amount: 

12.0 · P' Rapid retract 

Stock to leave: 

jo.o 

Cut. away from center line 

B6.2 : Gia cong tho m~t ngoai 

lam 
dao la 
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Tu Main menu chinh, ch9n Toolpath/ Lathe Rough Toolpath, ch9n duong 
bien gia cong va ch9n dao T0l0l OD Rough Right 

( duong bien gia cong phai c6 hu6ng ch~y tu g6c phoi t6i mam kt;p) 

Thi St l~p cac tham s6 chinh cua may, ch9n chS d9 lam mat la Flood, t6c d9 
tI1_1C chinh la RPM, t6c d9 tiSn dao la mm/min 

ThiSt l~p cac tham s6 gia cf>ng tho Rough Parameter 

,Rough Direction/Angle-··~~-~ 

[lg~ .... d 

f:.T ool Compensation 
l Compensation 
l .wpe: 

! !computer 

L Compensation 
l direction: 

I: (Right ;::1·· 
( .. ' .. 

I. RoU cutter 
I: . around comers: 

. l jAH 2J 
1--,······· ... 

l Angle ... · ljo.o 
.............. · ... '' ... ;.·,:. r,.Stock Recognition~.~-,----. 

l Dfiii@ii\lJ@i@iti•@iii2J I . .. . . . .·.,,.,..--..,.....,,....----. 

B6.3 : Gia cong tinh bS m~t 

Tu Main menu chinh, ch9n Toolpath/ Lathe Finish 
Toolpath, ch9n duong bien gia cong va ch9n dao 
OD Finish Right 

T0303 

( duong bien gia cong phai c6 hu6ng ch~y tu g6c phoi 
t6i mam kt;p) 

Thi St l~p cac tham s6 chinh cua may, ch9n chS d9 lam mat la Flood, t6c d9 
tI1_1C chinh la RPM, t6c d9 tiSn dao la mm/min 

ThiSt l~p cac tham s6 gia cong tho Finish Parameter 
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T oolpath paramel~r; Finish parameters I 

Finish stepover: Number of finish passes: 

IIJ.3 11 

Stock to leave in X: 

I □:□ 

Stock to leave in Z: 

10.0 
.. Finish Direction· .. ·-

I OD ............ a 

r .. Tool Compensation· .... - ....... 
! Compensation 
I type: 

i t~~rripute.r [:J 
Compensation 
direction: 

I !Right . 3 
ii Roll cutter 
\; around comers: 

11~11 8 

P°' Lead In/Out .. ------...i 
Plunge P~am~~rs .. : j 

P' EMtend contour to stock 

e,djust Contour Ends. .. ·· 1 
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Trong Finish Parameter, ch9n Plunge Parameter 
Cutting la vi tri thu 3 tinh tu trai sang phai va ch9n 

+-

Buang ch1;1.y dao gia cong ti~n tinh 

B6.4: Gia cong ti?n ren 

Tir Main menu chinh, ch9n Toolpath/ Lathe 
Toolpath, ch9n duang bien gia cong va ch9n dao 
OD Thread Right Small 

ThiSt l~p cac tham s6 chinh cua may, ch9n chS d9 
mat la Flood, t6c d9 tl1_lC chinh la RPM, t6c d9 tiSn 
mm/min 

/Plup.ge 
OK. 

Thread 
T0101 

lam 
dao la 

ThiSt l~p cac tham s6 d~ng ren Thread Shape Parameter bao g6m di@m 
bit dfiu /kSt thuc ren ; duang kinh dinh / chan ren, bu6c ren, ... 

...,'r""'=~,,,..,,-==~~ ~~-,W!WW'""''""'""~=--~«==~':F""":"-ir Lathe ifhread Properties ""';' p.. •• ' • • • • Ill 
J~liiathp~ra~ete,rs •· Thread shape param13te1s I Thread c~tparamElte,rsJ 

Lead: · <: threads/mm 
12.0 . 

1"' mmllhread 

Included angle: 
!so:o 
Thread an,gle: 
130.0 ' 

•··· •·• M~ior Di~1n~ter... • l l:~-0 . 
Minor Diame.ter.:. j j2~2 

.jo.s 

Thread orientation: I~~. . . . 
Taper angle: 10.0 

rThreadForm~~'---,-~~= 

l ·. Select from !able... I 
,, ..... ,... ,:, ...•.•.. , ••..• ··i 

Computefrom,lormula.:. j 

. Qraw Th;~;r_ 

ChuySn sang mvc Thread Cut Parameter dS thgc hi?n thiSt l~p cac tham. s6 
gia cong ren nhu : s6 dfiu m6i, sfJ 16p cit, khoang thoat dao, · khoang bit dfiu 
ch~y gia cong ren, ... 
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To9fpath parameters I Thread shape parameters , Thread cut parameters J 

NC code format j Canned 

r Determine cut depths from;--~,--, 

I r Equal area 

l r. Equal depths 

~ Determine number of cuts fr 

r Amount of first cut 

r. Number of cuts: 

Stock clearance: 

.12-0 
Overcut 

11.0 
r-: mm 

Anticipated pulloff: 

11.5 
r-: mm 1 revs 

Amount o_f last cut l □:o 

r 
Number of spring cuts: 

Acceleration clearance: 

j5.0 
r- mm 

r Compute 

r revs 

Lead-in angle: 

129.0 

Finish pass allowance: 

I □-□ 

B6.5 : Xern tru6c kSt qua gia cong (khi ti~n ren) 

Tir Toolpath Manager, tich phai chm'.)t ch9n Lathe Stock Preview, dS th§.y 
duqc kSt qua gia cong 
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B7 : Mo phong gia cong 

Tu Toolpath Manager, tich chu9t ch9nnguyen cong cfin mo phongva tich ch9n 

Verify it va ch9n Play ► dS mo phong gia cong 

B8 : Xu§.t chuong trinh G - code 

Tich chu9t ch9n nguyen cong cfin xu§.t ma gia cong va ch9n Post Processor 

C 1 . Bang Post Processor xu§.t hi~n, ch9n Ok d@ ch§.p nh~ Iva ch9n. Bang 
tho~i tiSp xu§.t hi~n yeu cfiu luu ten file va hoi l~i c6 mu6n xu§.t toan b9 cac . 
nguyen cong hay khong . 

Ch9n Yes nSu cfin xufit hSt va ch9n No nSu chi xufit m9t nguyen cong da ch9n. 

Dqi cho may ~o xong file G - code, moi truong MasterCam X Editor xufit hi~n 
cho phep b~n chinh sua l~i n9i dung file chua ma gia cong, nSu thfiy cfin 

9 B"' h' t " t A• t ' M t C X . ang cac p Im ruy cap nong rong mo1 rrrong as er am 
Nhan Thvc hi~n 

· ESC Thoat khoi l~nh 
ALT+O An ho~c dau cac vi~c quan ly cac thao tac 
ALT+l Tfun nhin tu dinh 
ALT+2 Tfun nhin tu phia tru6c 
ALT+4 M~t phang cong C\l 
ALT+5 Tfun nhin tu ben phai 
ALT+6 Hien thi man hinh do h9a 
ALT+7 Tfun nhin cung kich thu6c 
ALT+A Tµd9ng ghi 
ALT+B An hi~n thanh cong C\l 
ALT+D Ma h(}p tho~i Iva ch9n ban phac thao 
ALT+E Anltrinh diJn cac doi tUQ'Ilg 
ALT+Fl Phong to vua day man hinh 
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ALT+F2 Thunh6 
ALT+F4 Thoat kh6i Mastercam 
ALT+F8 Dinh cau hinh 
ALT+G Hien thi lu6i chan 
ALT+H Trg giup 
ALT+J Dijt cac thong so 
ALT+L Dijt kieu duong va d9 r9ng cu.a duong 
ALT+N Hi~u chinh ten cac khung nhin 
ALT+T B~t tat chuc nang hien thi duong chi;iy dao 
ALT+S B~t tat t\l byng 
ALT+X D~t cac thu9c t6nh tu doi tu(Jllg du lt,ra ch9n 
ALT+P Quay tr& li;ti tam nhln phia tru6c 
ALT+R Hi~u chinh thao tac tru6c do 
ALT+U Xoa b6 cac kha nang l~nh 
ALT+W Cau hinh khung nhin 
Ctrl+ C Sao chep (Coppy) 
Ctrl + U Huyb6 
Ctrl + V Dan 
Ctrl + X Cat 
Ctrl + Z Undo - Huy b6 thao tac vua thgc hi~n va thao tac li;ii tac l~nh do 
Ctrl + Y Trai vm l~nh Undo 

Fl Phong to cu.a so 
F2 Thunh6 
F3 Tomauli;ii 
F4 Phan tich lga ch9n cac doi tu(Jllg 
F5 Xoa Lga ch9n doi tu(Jllg 
F6 Vao Menu File 
F9 Hien thi goc t9a d9 (cu.ah~ thong va Cl,lilg Cl,l) 
FlO vaALT + FIO Danh sach tat ca cac chuc nang da dugc gan cho cac phim nong, 
Phim miii ten Di chuyen hinh anh theo cac huang d9c, ngang (pan) 
Page down/Page up Phong to /Thu nh6 
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QUICK REFERENCE CARD 

Gvlew-lop ----------....Jllt+ l 

Gview-Front lt+2·--· 

Gview-Right ---------- •-··Alt+5·----,~;l 

Gview"'."Isometrk •Alt+7·-·,- ···,t'€'J: 
AlltoSave - · Alt+A lj[i 

Run C•Hook or user app -------- Alt+C --------01,""' 
Set drafting global options -·-·--Alt+D 

Hide entitles ·······Alt+lE----:-·-lfi5' 

Selection grld options Alt +G ........... ,,-

Online help········ Alt+H -····-"'"''., 

Show/hide Operations Manager pane --·-------,Alt+O --··-···-!·i] 
.',.,, ... ":• 

Previous vie.v ···· ----------Alt+P •··-.~ti 
Shading on/off --------- Alt+S-···--···IJ 

Show/hide displayed toolpatlls---~-Alt+ 1----i,l 

Mastercam version, SIM serial number,- .. , .. ,,, .. , .. 4\Jt+V ............... -., 

Set main color/level/style/width from entify-Alt+X ~-,--~:j 
LeY'el Manager ··~=-~ Alt+l ·····················.!li 

Select all · trl+A ..... " .......... .,,""., 

Copy to clipboard · --------t· 

Regeneratescreen -------Shift+Ctrl+R· U; 
· Pastefromdiphoard Ctrl+V •·-··[~.;I 

Cut to clipboard , ··• .. ,,,.,, ••.• Qrl+X ... , ... , ... ,.,..;.,.111:.· 

Redo an event that has been undone ~-_.,..Ctrl+ Y --··-·"•'r""' 

Zoom with window selection ,,,,,,.fl ., .......... , .• ,.,,,,·;.!l!.,,F 

Fit geometry to screen Alt+Fl --,,a;;i;,, 

Unzoom by 50% F2, Alt+F2 ,r~ 
Repaint fJ --it'. 
Analyze entities -----------i::.o1 ................... ,v 

Exit Mastercam · 

Delete•·-----··---·"'· 

ConfigureMastercam -------

Show/hide coordinate axes ·· .. -~·----

Show all axes (world view, Cplane, Tp[ane} • 

Pan .,... Arrow keys 

· Rotate.-·----------.. , .... Alt+Arrowkeys 

Zoom/unzoom by 5% age Up, Page Down 
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BAI27,28: V~IIANH, GIA CONG VA BAO TRiMAY PHAY CNC 

Gi6i thieu: 

Bai h9c nay nh~m cung cfip cho h9c sinh nhfmg ki€n thuc vS v~ hanh gia cong va . 

bao tri may phay CNC trong nghS c~t g9t kim lo~i 

M\IC tieu: 

+ Thl;rc hi~n duqc cac cong vi~c v~ hanh, gia cong va bao tri may phay CNC 

Nl)i dung chinh: 

HUONG DAN V 4N HA.NH GIA CONG VA BAO TRI MAY PHAY - Tif:N CNC 

May phay CNC MVC 860 

MaytifnCNC 
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May phay CNC LVC 860 

QUY TRINH V !N HANH MAY CNC 

(10 CONG VI~C CHINH CUA NGUOI V~.N HANH VA BA.O TRI MAY CNC) 

1. Cong tac chu§n bi: May, dvng cv - df> ga - do ki€m, phoi, dao - dvng cv cit, nhien li~u, 

dvng cv v~ sinh, ... 

2. Cong tac ki€m tra: May, dvng cv - df> ga - do ki6m, phoi, dao - dvng cv cit, nhien li~u, 

dl)llg cv v~ sinh, ... va KIEM TRA AN TOAN ( Bi~n, may nen khi, may.thuy Ive, khong 

gian lam vi~ccua may, ... ) 

3. Ma may, dinh chuAn va hi~u chuAn (n€u c6) 

4. Ga phoi, dao, ... can chlnh 

5. Ch9n dao chu§n (dao chinh xac nhfit), ch9n g6c t9a d(> tuong (mg v6i yeu cdu l~p trinh 

► Ti€n hanh xac dinh g6c t9a d(> cho chi ti~t gia cong 

► Nh~p du li~u, mo phong ki6m tra 

6. Ch9n dao thanh phdn 

► Bo (so, offset, set) dao thanh phdn 

► Nh~p du li~u, mo phong ki6m tra 

7. Nh~p, truy~n chuong trinh NC tir PC sang CNC 

8. Mo phong, ki6m tra chuong trinh NC, hi~u chlnh chuong trinh NC (n€u c6) 

9. Gia cong (c~t) thu, ki6m tra, hi~u chinh 

10. Gia cong hang lo~t va bao tri may sau gia cong 
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WONG DA.N SU DVNG MA. Y PHAY CNC LVC 860 

1. Giao difn man hinh di~u khiin cua may phay CNC LVC 860 
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Stt 

1 

2 

3 

4 

- ON: Ma b9 di~u khien - h~ di~u hanh 

cuamay 

- OFF: Tit b9 di~u khien - h~ di~u hanh 

cuamay 

- Mal kh6a ban phim 

- N gimg ( dung, tit) khfui d.p 

- MAG. TOOL: Den bao vi tri dao tren 

mamdao 

- SPD.TOOL: Den bao vi tri dao dang 

lam vi~c tren tf\lc chinh 



400 

5 

6 

7 

· Vung thao tac bfulg tay 

: Vung thao tac tv d9ng 

-CYCLE START: Chi;iy-thvchi9n 

chuong trinh NC 

- FEED HOLD: Gift bu&c ti~n - di 

chuy€n cua Dao (tn,ic chinh vful quay, 

dao - ban may khong di chuy€n) 

- Ben bao khi dinh chuan cac tl'\lc X, Y, 

z 
- Ben bao c6 sir d\lllg chuc nang hi9u 

chinh dao 

- Ben bao cac ch~ d9 lam vi9c nhu: b~nr 

tay, boi tron, quay mfu:n dao, canh tay 

thay dao, vi tri thay dao 

Cac chi dq lam vi~c - di~u khiin ho~t 

dqng ciia may - MODE 

-ZRN: Dinh chufuimay 

- RAPID: Chi;iy dao nhanh khong ciit gQt 

- JOG: Chi;iy dao c6 cilt gQt 

- MPG: Lam vi9c vm tay quay di9n 

- MDI: Nhap chuong trinh bfulg tay-

chi;iy tv d9ng 

- AUTO: Chi;iy tv d9ng vm chuong trinlJ. 

NC c6 sful trong may 

- DNC: Chi;iy chuong trinh NC tir may 

vi tinh 

- EDIT: Soi;in thao, chinh sira - hi9u 

chinh chuong trinh NC 
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8 

9 

Di~u chinh dq khu~ch a,i bmrc ti~n 

dao - lmµ1g ch,y dao, ... ( co cit gqt -

JOG) 

- Vong ngoai (don vi tinh la mm/phut): 

khi diSu khi~n gia cong bfuig tay - c6 

clit gQt 

- Vong trong (%): khu~ch d;;ti theo % 

cu.a F (bucrc ti~n dao) l~p sful trong 

chuong trinh CNC 

Vi dl): n~u ch9n 6 vi tri nhu hinh ( 100% 

- 126mm/min) 

- Gia cong bing tay: 126 mm/p 

- N~u F duqc l~p sful la 1 00mm/p thi 

may se ch;;ty dung 1 00mm/p 

Di~u chinh dq khu~ch a,i btr6'c ti~n 

dao - lmµ1g ch,y dao nhanh, ... 

(khong cit gqt - RAPID: ch,y dao 

nhanh): Khu~ch d;;ti theo % 

Di~u chinh dq khu~ch a,i t6c dq cua 

tn;tc chinh ( dao) - s6 vong quay: 

Khu~ch d;;ti theo % 



11 

12 

Chi;ty dao nhanh khong cilt gQt - bfuig tay 

F 1, F2 den bao tin hi9u 

402 

Cac phim thao tac khi dinh chuful may 

: theo phuong Z 

. theo phuong Y 

theo phuong X 

: Ngilt chuc nang di~u 

khi€n (khi cac U\lC VUQ1: qua hanh trlnh 

ma khong th€ tr& li;i.i tri;i.ng thai binh 

thuong) 

Cac chfrc nang dieu khien may: 

- SBK: chi;i.y tung cau l9nh NC 

- BDT: ch€ d9 bo khong chi;i.y cau l9nh 

NC c6 dau/ 

- DRN: chi;i.y nhanh khi mo phong, 

khong cilt gQt ( cilt khong chi;tm phoi)

kiSm tra chuong trinh 

- MO 1: ngung ti;tm thcri chuong trinh 

- AIR BLOW: th6i hoi - khi nen tf\lC 

chinh 

- MST LK: ho khong chi;i.y cau l9nh c6 

M, S, T 

- R.PRG: kh6a chuong trinh, khong th\fc 

hi9n chi;i.y chuong trinh 

- AUTO P.OFF: 11J d9ng tilt may khi hSt 

chuong trinh 
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13 

14 

15 

16 

2. Ban phim 

- SPD.ORI: Kh6a tn,ic chinh 

- SPD.CCW: tn,ic chinh quay ngugc 

chi€uKDH 

- SPD.SP: ngi':mg tf\lC chinh 

- SPD.CW: tn,ic chinh quay thu~ chi€u 

KDH 

- C.T.S: lam mat - giai nhi~t- lam 

ngm)i t:;ti tam tf\lC chinh 

f>i€u khiSn CCY du keo PHOI 

Mo may bam tu6i ngul}i Ava B 

Di€u khiSn xoay mam dao 
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Chuc nang ciia cac phim tren ban phim 

+ Chuc nang cua SHIFT 

- Mufin bdm O ➔ Bdm 0. 

- Mu6n bdm P ➔ Bdm SHIFT ➔ Bdm P. 
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+ Chuc nang cua CAN ( cancel) : X6a bo ki tg phia tru&c con tro (dfiu nhay). 

+INPUT 

: X6a (chuong trinh, l~nh, ... ). 

+HEPL : Tra cuu, trq giup. 

+RESET : Lam m&i l~i be) nh& cua may sau khi xu ly cac 16i. 

+INSERT : Chen ( them) l~nh, chuong trinh. 

+ALTER : Dung d~ thay th€ dia chi l~nh khi chinh sua chuong trinh. 

j 

+ POS(Position) : Xem vi tri cua dao, may. 
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+ : l?t trang tren (up), du6i (down) 

+ : di~u khi€n con tro( dftu nhay) 

+ : bang chfr - s6 
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3. Man hinh hi@n thj 

Hi€n thi thong tin va cac thong s6 cua may khi may dang lam vi~c 

4. Tay quay di~n di~u khi@n cac trl}.c 

- Tay quay di~n dung d€ di~u khi€n - di chuy€n cac trt)c X, Y, Z 
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- Khi ch9n ch6 d<) Xl: c6 nghia la 1 v~eh tren tay quay c6 gia tri la 1/1000 

- Khi ch9n ch6 d<) Xl 0: c6 nghia la 1 v~eh tren tay quay c6 gia tri la 10/1000 

- Khi ch9n ch6 d<) Xl 00: c6 nghia la 1 v~eh tren tay quay c6 gia tri la 100/1000 

5. Quy tile ban tay phai tren may phay CNC 

- TI'\lc X - ng6n cai - tI'\lC n&m ngang 

- TI'\lc Y - ng6n tro - tI'\lc vuong g6c v6i nguai v~ hanh 

- TI'\lc Z - ng6n giua - TI'\lc d9c theo than nguai su dgng 

6. Nguyen tile xae djnh g6e tqa d<) bing dao ehuftn 

0 

Rieu Dao 
chuin 

---TI 
Mijt phing o ___ chinh Z 

E-To 



409 

------- ' ___ _J 

y 

M 

60,355 

lf) 
_....-j 

r----
(J\ 

I'-

7. Nguyen tile do-set dao thanh phin 

Khong gian gia cong 
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Gia tri hieu 
chinh theo Z ' 

_! _____ _ 

TJ do TJ do 
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D D D 

I Thu'oc do I 

8 

40,090 

8. Truy~n dfr Ii~u tir PC (may tinh) sang may CNC 

a. Chuiin bi tren may Phay CNC: 

+ MODE ➔ EDIT ➔ PROG ➔ OPRT ➔ Ba'm nut tam giac d€ l~t tlm va ch9n F INPUT 

➔ Nh~p ten chuong trlnh, VD: 02222 ➔ 0 SET ➔ EXEC. 

b. Chuiin bi tren may vi tfnh: 

* TRUYEN CHUONG TRINH BANG PHAN MEM NC LINK: 

+ Khdi d9ng NC Link ➔ Start NC Link ➔ Close h◊p tho~i tren giao di~n. 
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Giao d.i~n ph'an m'em 

+ Vao File ➔ Open ➔ Tim va ch9n chuong trlnh c~n truy~n ➔ Open. 

+ Ch9n bi€u tu9ng Send Code ➔ Xu(t hi<$n h<)p tho~i 

➔ Settings ➔ Thie't l~p cac thong s6 truy~n 
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➔ Ch9n Start At Computer ➔ Ok ➔ Start ➔ D(Ji ➔ Xong. 
.... ? ,..., A. ~ '.A '-" 

* C~Y Cllu'ONG TRINH O CHE DQ DNC BANG PHAN MEM NC LINK: 

+ Tren may Phay CNC: MODE ➔ DNC ➔ PROG ➔ Chinh cac thong s6FEED . 

OVERRIDE, RAPID ... a che' d9 tha"p nha"p ➔ Ba"m CYCLE START 

+ Tren phffn m€m NC Link ➔ Ch9n bi~u tu'(Jng Send Code ➔ Settings ➔ Ch9n , 

Start At Computer ➔ Ok ➔ Start ➔ Sau d6 di€u chinh cac thong s6 theo yeu cffu. 

9. Chinh sfra - hi~u chinh chrrong trinh NC tren may phay CNC 

+ MODE ➔ EDIT. 

+ Di chuy~n da"u nhay chQn de'n vi tri cffn su'a d~ ch9n dong l~nh cffn su'a ➔ Nh~p l~nh 

moi ➔ BffmALTER. 

+ Them l~nh ➔ Ch9n vi tri cffn them b[ing each di chuySn da"u nhay ch9n ➔ Nh~p 11$nh ➔ 

Ba"m INSERT. 
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+ X6a l~nh ➔ Chc;m l~nh cffn x6a ➔ Ba'm DELETE. 

10 . Ma m(>t chudng trlnh da co sin 
- MODE d~t cJ ch€ d◊ EDIT. 

- Ba'm phim PROG tren ban phim. 

- B{m phim DIR tren Menu. 

- Nh~p ten chuong trlnh cffn md va ba'm phim (0 SRH) tren Menu. 

Man hlnh se hi«$n thi n()i dung chu'ong trlnh. 

11. Xoa m(>t chudng trinh: 

- MODE d~t cJ ch€ d◊ EDIT. 

- Ba'm phim PROG tren ban phim. 

- Ba'm phim DIR tren Menu. 

- Nh~p ten chuong trlnh cffn md va ba'm phim (DELETE) tren ban phim. 

12. Ch~y mo phong kiim tra: 

+ KiSm tra an toan chuong trlnh va may Phay CNC. 

+ Nha't Z len vi trl an toan. 

➔ OFFSET SETTING ➔ T~i NO.EXT ➔ Ch9n va nh~p Z 100. ➔ INPUT. 

+ MODE ➔ AUTO ➔ PROG ➔ Chinh cac thong s6 FEED OVERRIDE, RAPID ... cJ 

ch€ d◊ tha'p nha'p ➔ Ba'm CYCLE START. C6 thS ch~y he"t chuong trlnh hay c6 thS ch~y 

kiSm tra m()t do~n(RESET ne"u cffn thie"t). 

13. Ch~y gia cong tren may Phay CNC: 

+ KiSm tra an toan. 

+Nh~p Zv~ 0. 

+ Bua con tro - dfru nhay v€ dfiu chuong trinh 

+ Ch9n ch€ d◊ AUTO 

+ Bii:t dffu qua trlnh gia cong ➔ CYCLE START C~LESIARr. 

** Luu y phai theo doi cac thong s6 va die'n bie'n cua qua trlnh gia cong. · 
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14. Gia cong xong ➔ Cfit dao ➔ Cho may v~ vi tri an toan ➔ Bao cao ke'"t qua ➔ V~ sinh 

may. 

+ Xong ➔ MODE ➔ ZRN ➔ Bfim +Z. 

+ Shut Down may Phay CNC. 

+ OFF ngu6n di~n. 

+ Kh6a hoi may nen khi. 

-' ,..! A ""- ' '....., .,._? , 

LY THUYET L~P TRINH VA DIEU KHIEN MAY PHAY CNC 

I. M(>t s6 khai ni~m: 

1. ToQ. d(> tuy~t d6i: 

To~ do tuy~t do'i la to~ do luon nh~n go'c O lam go'c to~ do. 

y 

25 
D -...-----c 

10 

0 10 25 

+ Vi dt;i: Ao(l0,10), tl.tong tv h9c vien tlm to~ d◊ cac di€m. 

Bo( 

+ Qui uoc: to~ do tuy~t do'i ky hi~u: A(X, Y) 

2. ToQ. d(; tudng d6i: 

), Do( 

To~ d◊ tuong do'i la to:;t de) nh~n di€m k~ tntoc n6 lam go'c to:;t d9. 

X 

) 
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+ VD: BA(15,0), H9c vien fiin cac to~ dQ sau: 

Be( ),Ac{ ), An( ), 

3. H~ to~ d(> tren may phay CNC: 

H<$ to~ dQ tren may phay CNC tuan theo quy Hie B.AN TAY PHAI. 

+ Tr1;1c X = Tfl;lc n~m ngang = N g6n cai 

+ Tr1;1c Y = Tr1;1c vuong g6c voi ngu'oi sfr d1;1ng = Ng6n tro 
+ Tr1J.c Z = Tr1;1c thiing dung, d9c theo ngu'oisfr d1;1ng = Ng6n giu 

+ TrlJ.c X la tr1;1c ngang, Tr1;1c Y hu'ong vao man hlnh, Tr1;1c Z hu'ong len. 

**** Quy ta'.c ban tay phai chi ap d1;1ng cho DAO, khong ap d1;1ng cho B.AN MAY. 
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II. Cac l~nh di'eu khiim may va dao: 

1. L~nh cai dijt va xac dinh go'c to~ d<) cho c:hi tie't gia cong: 

G54, G55, G56, G57. 

2. L~nh cai dijt va dinh nghia so' vong quay cho trQ.c chfnh( cho dao ): 

S ... M03 hay M04 

S: Spindle: tn;ic chinh, vong/phut. 

M03: Tn;ic chinh quay thu~n chi6u kim d6ng h6. 

M04: Tn.ic chinh quay ngu'(Jc chi6u kim d6ng h6. 

3. L~nh thay dao: 

T ... M06 

+ VD: Mu6n g9i dao thu 5, nh~p TS M06. 

4. L~nh do(so) dao: 

G43Z ... H ... 

+ VD: Muo'n so dao s6 5 each mijt phoi 50 mm, nh~p: G43 Z 50. HS. 

+ H:thong s6bu tru hay hi<$u chinh theo chi6u dai dao. 

5. L~nh ch~y dao nhanh khong cilt g9t: GOO hay GO 

Cu phap(c(u true) 1<$nh: 

N ... GO X ... Y ... Z ... 

N ... : Bia chi cau 1<$nh. 

X, Y, Z: To~ d9 di6m de'n(hay diim dich). 

**** Nen: N ... GO X ... Y ... 

N ... GO Z ... (An toan hon). 

6. L~nh ch~y dao theo duo'ng thtlng c6 ciit gQt: GOl 

Cu phap(c(u true) 1<$nh: 

N ... GOl X ... Y ... Z ... F ... 

N ... : Bia chi cau l~nh. 

X, Y, Z: To~ dQ di6m de'n(hay di6m dich). 
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F: Buoc tie'n dao hay t6c do ch~y dao, rnm/phut hay m/phut. 

7.L~nh ch~y dao co ciit gc;,t theo cung tron: G02(thu~n chfeu KDH), G03(NgtiQ'c cbi"eu 

KDH) 

Cu phap( dfo true) l~nh: 

N ... G02 hay G03 X ... Y ... I... J ... 

N ... : Bia chi cau l~nh. 

X, Y: To~ dQ diSm cuo'i cung. 

I, J: To~ do tam cung tron so voi diSm d~u cung(xac dinh theo to~ do tu'ong ddi). 

8. L~nh tiit, md may bdln tuoi ngu(>i: 

MOS: Md may born. 

M09: Ta:t may born. 

9. L~nh ngung trq.c chinh: MOS. 

10. L~nh ke't thuc chtidng trinh: M30. 

11~ Cac l~nh thtiong gijp khac: 

+ G90: Dinh nghia to~ do tuy~t d6i. 

+ G91: Dinh nghia to~ do tu'ong d6i. 

+ G40: Huy bo bu tru hay hi~u chinh ban kinh dao. 

+ GSO: Huy bo cac chu trlnh truck d6. 

+ G17: L~p trlnh trong m~t phiing XY, G18: M~t phiing ZX, G19: M~t phiing YZ. 

+ G94: L~nh dinh nghia lu'(Jng ch~y dao la rnm/phut. 

+ G28: Trd v€ diSm O cua may. 

+ G49: Huy bo bu tru theo chi€u dai dao. 
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098- V€ cao d(} xuatphat G99- V€ cao dQ an toan R 

·-... ----~ 
I Cao d¢· an 
I t6anR 

HUONG DAN L!}> TRINH 

,;r ' \ , 
\ 

\ 

~t 
' V 

.. 151~ 

%01234 ➔ Ten chuong trinh 

NI G54 ; ➔ Xac dµili g6c t9a d9 

N2 T04 M06 ; ➔ Thay dao 

N3 S3000 M03 ; ➔ Tn;tc chinh ( dao) quay 

N4 GO XO. YO. ; ➔ Ch~y dao nhanh, khong cit 

N5 G43 Z5. H4; ➔ So (do) dao 

N6 GO X30. Y55.; 

N7 GI Z-0.25 F50.; ➔ Cit theo phuong Z 

\ 
' 
\ 
\ 

100 

l 

\ 

/ ' r 

\ 

' ' / 

N15 G 1 X65. Y5. ; 

N16 GI X65. Y65.; 

N17 GO Z5.; 

N18 GO X95. Y55.; 

N19 GI Z-0.25 F50.; 

N20 G3 X75. Y55. I-10. JO. F300.; 

N21 GI X75. Y15.; 

N22 G3 X75. Y15. no. JO.; 

N22 GO Z200. : 
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