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NGHIEN CUU UNG DUNG PHAN MEM TiCH HOP CAD/CAM-MASTERCAM 9.0
VAO QUA TRINH GIA CONG TREN MAY PHAY CNC EMCO 105 MILL

Nguyén Thai Binh (Truong Cao dc%ng Cong nghiép Thai Nguyén)
Tran Vé Quoc (Truong DH Ky thudt Cong nghiép - DH Thdi Nguyén)

1- Dat van de.

Phét trién manh mé va bung nd vao nhiing nam cudi cha thé ky 20, cong nghé
CAD/CAM da tré thanh mot Iinh vuc dot phé trong thiét k€, ché tao va san xudt san phdm cong
nghiép. Thuc t&€ ching minh khi CAD/CAM-CNC dugc ghép noi lai v6i nhau da trd thanh mot
loai hinh cong nghé cao (High-Tech) 14 hat nhan chinh dé sing tao va san xudt san pham gitip
nang suat lao dong tang, cuong do lao dong giam, nang cao do chinh xac cua chi ti€t va dat hiéu
qua kinh t&€ cao. & nudc ta hién nay viéc tng dung cong nghé¢ CAD/CAM-CNC dang la mdt van
dé duoc rat nhiéu cdc co sd dio tao va san xudt quan tam, bdi cong nghé niy cho phép ché tao
dugc nhitng san phdm co khi c6 bién dang phiic tap, c6 do chinh xdc cao ma ching ta dang phai
nhap siéu dé phuc vu cho cong nghiép ché tao khuon mau hién dai... Tuy nhién bat cap 1a viéc
ting dung va khai thiac cong nghé nay & nhi€u co s& lai dat duoc hiéu qua khong cao va thuong
gap phai nhiéu kho khan.

Ly do chti yéu d6 la: Chua tich hop dugc truc cong nghé CAD/CAM-CNC...

Qua nhiing nhan dinh trén cho thay viéc tich hgp CAD/CAM vao qua trinh gia cong trén
mdy cong cu CNC la mot van dé cdp thiét nhim tao ra giai phép tich cuc dé gidi quyét bai toan
vé gia cong cdc khuon mau cé bién dang phiic tap dong thdi dan dua ky thuat CAD/CAM-CNC
vao tng dung rong rai ngay ca nhitng noi ma nguén nhan luc va thong tin con han ché dé nang
cao nang suit, chat lugng san phim, ting cudng siic canh tranh clia cdc doanh nghiép gép phan
thiic ddy manh cong cuoc CNH- HDH dat nudc va hoi nhap kinh t€ quéc té.

2- Co so ly thuyeét.

Vé6i dac thu 1a su lién nganh cua: Tin hoc- Dién ti- Tu dong hoa- Vat liéu méi- Co khi
chinh x4c cling v6i su phat trién cta ky thuat mdy tinh ma cong nghé CAD/CAM ngdy cang
hoan thién. Viéc ting dung cdc phan mém CAD - dé thiét k& cdc ban vé& 2D, 3D cho céc chi tiét
may tir don gian dén phdc tap trd 1én rat nhanh chong, chinh xac va dat hiéu qua cao, cac phan
mém CAM manh con cho phép xuat dugc cdc chuong trinh NC tu dong diéu khién cic mdy CNC
gia cong chi tiét theo thiét ké... Tuy nhién viéc tich hop giita cdc phan mém CAD/CAM thong
dung v6i mot mdy CNC cu thé khong hé don gidn, tham chi day con 12 mot thach thic khong
nhé doi véi rat nhiéu co sd san xuét va dao tao. Cac nha san xudt may CNC vi nhiéu 1y do khéch
quan hodc cht quan nhu: su doc quyén, hodc cén tao ra nhitng su khac biét, hoac do thiéu su tiéu
chuén hoa giita cic hé thong diéu khién, thiét ké...do d6 da din dén tinh trang, ma lénh nguon
ctia may CNC c6 nhiéu cau 1énh khong tuong thich v6i ma lénh NC cia phan CAM chung khién
cho qud trinh tich hgp CAD/CAM véi mot may CNC cu thé gap rat nhiéu khé khan, tham chi
khong thé tich hop dugc. Xin don cir trudng hop cu thé tai truong CD Co khi luyén kim Théi
Nguyén thuoc Bo Cong thuong:

May phay CNC EMCO MILL105 dugc nha trudong nhap vé nam 2004 nhdm phuc vu cho
cong tac hoc tap, nghién ctu va lam thuc nghiém san xuat. Pay la loai may thudc thé hé méi su
dung hé diéu khién Fanuc21M. H¢ diéu khién nay duoc cai dat trén PC lién két truc tiép véi may

131



Tap chi Khoa hoc & Céng nghé - S6 2(46) Tap 2/Nam 2008

CNC qua c6ng Broadcom. Hé thong chuong trinh duogc cai dit nim trong PC c¢6 ciu triic nhu mot
phdn mém tng dung thong thudng nén c6 thé quan 1y dé dang biang PC. “Ddc biét cdc chuong
trinh NC dung dé gia cong chi tiét la cdc file dit liéu c6 cdu triic don gidn nén cé thé mo va siia
doi bdng cdc chuong trinh soan thdo thong dung trén mdy tinh nhu WinWord, WordPad,
NotePad, vv...” Moi hoat dong clia may phay Mill 105 déu thong qua PC, khi khoi dong phan
mém WinNC Fanuc, hé diéu khién s& nhan dién mdy CNC va cho phép hoat dong. Mot vin dé
duoc dit ra 1a lieu c4c file NC clia phan mém CAM dich ra c6 thé dua truc ti€p vio WinNC
Fanuc va gia cong dugc hay khong? Dé tra 16i cho cau hoi nay cin phai nghién cttu va xem xét
k¥ mot chuong trinh NC cia CAM da dich ra xem cé phu hop véi may phay Mill105, va cau tra
101 6 day 1a khong. Ly do ctia van dé nay & chd: Ban than phan mém CAM khi chon bo hau xtr 1y
(Postprocessor) s& khong thé chon duoc chinh xdc mdy phay Mill 105 vi khong c6 su lién két
truc tiép va do d6 khong thé nhan ding dugc diém goc clia hé truc toa do phoi, phan mém CAM
s€ mac dinh chon goc toa do cia may la (G53). Mat khéac cau tric file NC cia CAM va WinNC
Fanuc ciing khong giong nhau nén WinNC Fanuc khong m& dugc chuong trinh NC ctia CAM. ..
Ngoai ra ban than chuong trinh NC trén mdy Mill 105 ciing c6 mot s6 diém riéng. ..

Hon thé nita do chi duoc chuyén giao cong nghé phan ciing, khong c¢6 phan mém tich
hop kém theo nén chua xac dinh r6 dugc cdc ma nguon nao cua may khong tuong thich véi ma
lénh NC ctia phan mém CAM vi vay da khong thé tich hop dugec CAD/CAM cho mdy CNC (mdy
phay Emco Mill 105 chi 1lap trinh don gian dé gia cong nhitng bién dang 2D, khong gia cong
duoc nhiing chi tiét ¢6 bién dang phiic tap 3D)... Nhu vay c6 thé thdy dugc kha ning cong nghé
cua mdy la han ché, diéu nay khién cho viéc N/C va tng dung mdy trd nén rat kho khan... Truée
thuc t€ trén viéc tich hop CAD/CAM dé c¢6 thé md rong kha ning cong nghé cho may phay EMCO
Concept MILL105 nham phuc vu t6t cho qua trinh dao tao va dich vu SX dugc xem 1a rét cap thiét.

Sau mot thoi gian nghién citu va 1am nhiéu thir nghiém, ching t6i da ting dung phan mém
tich hgp CAD/CAM- MasterCam 9.0 cho mdy phay CNC EMCO MILL105 thanh cong. Viéc
nay da mang lai mot két qua rat hitu ich, d6 la da thiét k€&, 1ap trinh mo phong va san xuat thuc
nghiém thanh cong véi cdc mo hinh 3D, duong cong bac cao (Spline), cac bé mat bat ky, dang
hdc, dao chit nhat, elip... Dac biét 1a gia cong thanh cong duoc bién dang phic tap cia mot s6 bo
khuon méiu dap nguoi nhu: Kim van nang 7, Nap binh néng lanh Ferroli...(day 1a cdc san phdm
dang rat dugc quan tam & mot s6 doanh nghiép trong nudc).

Ciing can phai ndi thém vé phan mém cong nghé MasterCam.Trong s6 nhiéu cdc phan
mém CAM thong dung nhu: GIPCAM, DELCAM, SOLIDCAM... thi MasterCam dugc xem Ia
mot trong nhitng phAn mém manh, chuyén nghiép trong gia cong khuon mau va ché tao cic san
phdm cong nghiép ciing nhu trong cong tic gido duc dao tao. N6 c6 nhitng wu diém ndi bat nhu:

- B0 phan mém ¢4 cdu tric 1énh don gian, yéu ciu ciu hinh mdy tinh va bo luu trit khong 16n.
- Giao dién rd rang, than thién, dé sir dung, 1am viéc thuan 1gi trén moi truong Window.

- Tich hop manh v6i cdc phdn mém CAD thong dung (doc va chuyén déi truc tiép dugc cic
dinh dang ctia cac phan mém CAD thong dung thong qua chiic nang Converters).

- Phién ban MasterCam V9.0 1a mot phién ban hién dai, hoan thién, tron goi, tin ciy va
dé kiém...
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Chinh véi nhitng uu diém I16n nhu vay nén ching toi da quyét dinh lua chon phan mém
MasterCam 9.0 d€ hé trg 1ap trinh cong ngh¢ va tich hgp CAD/CAM-CNC.

3- Két qua va ban luan.

Trong qua trinh tich hop CAD/CAM cho may CNC, ching toi da st dung cdc phan mém
CAD thong dung (hoic modul Design clia MasterCam) dé thiét k& va modul MasterCam Mill dé
lap trinh cong nghé va mo6 phong qua trinh gia cong. Tuy nhién néu chi ding lai & day thi chua
du, nhu da trinh bay & trén, vi ¢6 nhi€éu ma nguoén ciia may CNC EMCO 105 Mill khong tuong
thich véi ma lénh NC ctia phan mém CAM bién dich ra, kiéu tép NC ctia MasterCam va kiéu tép
NC ctia Mill105 khong giong nhau (cu thé la: dia chi cdc tép dit liéu NC cua Mastercam la
C\Mcam*\MilNNC;  con  dia chi  cdc tép dit lieu NC cua MilllO5 la:
C\WinNC32\Fanuc21\PRG) nén néu dua thang tép NC ctia Mastercam vio danh sich thi
Mill105 s€ khong mé& duge, va lai thong thuong mot chuong trinh NC dugce dich tir MasterCam
c6 dung luong rat 16n nén viéc kiém tra va stra chita 16i rat khé khan...Do vay qud trinh tich hop
CAD/CAM cho may khong thuc hién duoc... Dé gidi quyét nhitng van dé ton tai nay ching toi
da ”Xdy dung chuong trinh tién ich tu dong tao ldp va chuyén doi md lénh chuong trinh gia cong
trong MasterCAM cho mday CNC EMCO Concept MILL 105 .

Trén co sG 1a mot chuong trinh tién ich viét bang ngon ngit lap trinh bac cao Visual
Basic, n6 sé tu dong stra 16i chuong trinh, cau tric file NC cta chuong trinh thiét k€ chung
(CAM) va chuyén déi chinh xdc, twong thich véi chuong trinh ma nguén NC diéu khién mdy
CNC EMCO concept MILL 105. Két qua la ching toi da gia cong dugc véi cac mo hinh 3D, cac
bé mat bat ky cé bién dang phuc tap... Duéi day 1a so d6 thuat toan va mot doan chuong trinh
chuyén ddi trich dan:

retstring = a.ReadLine
phantram=InStr(1,retstring," %" ,vbTextCompare)
ngoac = InStr(1, retstring, "(", vbTextCompare)
aa = InStr(1, retstring, "A0.", vbTextCompare)
If (phantram = 0) And (ngoac = 0) Then
If aa = 0 Then
al.writeline (retstring)
Else
sret = Replace(retstring, "A0.", "", , , vbTextCompare)
al.writeline (sret)
End If
End If
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Pé ching minh cu thé hon, ching toi s& trinh bay ting buéc clia qud trinh tich hop
CAD/CAM va thuat chuyén déi ma lénh NC dé: Gia cong bo khuon ddp nguéi ndp binh néng
lanh Ferroli trén may mday phay CNC EMCO Concept MILLI10S.

a - Thiét ké ban vé chi tiét.
C6 thé ding modun Design trong MC 9.0 dé thiét k€ chi tiét (3D), hoac Thiét k€ trén cac

phan mém CAD thong dung réi “converter” sang MasterCam dé ti€én hanh lam CAM. Ta c6 ban
vé chi tiét (3D) cta bo khuon dap nguoi binh nong lanh Ferroli:
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b- Qua trinh lap trinh cong nghé gia cong khuon duéi (Coi) 6 modul MastreCam
MiLL.

- Thiét dat phoi, cdc tham s6 vé mdy, dung cu

- Thiét lap c4c nguyén cong dé gia cong chi tiét

+ Gia cong tho hoc c6 dao (Rough)

+ Gia cong tinh mét cong (Finish),

- Chon kiéu chay dao huong kinh (Radial),

- Chon phuong phdp cit xoan 6c¢ goi chong lién ti€p (Constant Overlap)
- Xac dinh céc thong s6 cong nghé co ban nhu :

Luong chay dao (F), toc do truc chinh chinh (S), chiéu sau cat (T), toc do tién theo cdc
truc x,y,z, bu dao, dung sai, budc tién 16n nhat...

- Chon OK khi két thic qua trinh nhap va chon cac thong s6. Chuong trinh s€ tinh toan
theo cac thong s6 da chon va sinh duong chay dao nhu trén hinh sau day:

11 Mastercam Mill Version 9.0 - D:1COI2.0.MCY,

X 41.963 Y 66.987

d- Kiém tra va xuat dir liéu t6i may gia cong.

Sau khi 1ap trinh cho cac nguyén cong ta tién hanh

mo phdng toan bo qua trinh gia cong va xuat chuong trinh NC.

e- Nhap chuong trinh NC dé gia cong.

- Bu6c 1: Tién hanh stra 161 NC ¢ file % .NC (duoc dich ra tir PossProsessor ctia chuong
trinh CAM) béng Chuong trinh tién ich tw dong tao ldp va chuyén doi ma lénh chuong trinh gia
cong trong MasterCAM cho mdy CNC EMCO Concept MILL 105" dé twong thich véi file NC
cta may CNC EMCO 105 Mill.

- Bu6c 2: Nhap File chuong trinh gia cong da dugc sta vao may CNC EMCO Concept
MILL10. (Copy vao thu muc: C\ Win NC\FANUC\ PRG)

g- Thao tac trén may CNC
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- G4 dat phoi 1én may

- Thiét dat diém O cho phoi va may CNC (W, R) - Chon ché do gia cong tu dong.

h- M6 phong gia cong.

- Chon ché do mo phong (GRAPH).

- Chon “W.SHFT” d€ nhap kich thuéc phoi va toa do diém W.

- Chon ché& do mo phong (SIMULATION)

i - Chay chuong trinh gia cong.

- Chon ché do EDIT- PROG -Nhap tén cua chuong trinh (01112)- UP
AROW - MEM - START - Block - CHECK, CURRENT ( hién thi G, M, S, F,)

k- Qua trinh lap trinh cong nghé gia cong khuon trén (Chay) 6 modul MastreCam
MiLL.

- Tién hanh lam tuan tu nhu chuong trinh gia cong khuon trén (chi khac & viéc thiét dat
phoi, chon dung cu cit, kiéu chay dao (Constan Scallop)...

Hinh dnh thuc té trong qud trinh gia cong chi tiét va sdn phdm sau gia cong.

PROGRAM

N4 GBI ;

N1@ G21 ;

N12 GO G17 G40 G49 GB8B G398 ;

N14 T1 M ;

N16 GO G398 X-89.215 YB6.675 1500 M
N18 G43 H1 220, ;

N28 Z5. ;

NZz G1 Z-24. FzZee. ;

N24 X-63.725 F5e8. ;

N26 X15.135 ;

* Nhan xét
Qua cong viéc cu thé trinh bay & trén, chiing to6i nhan thay:
+ V6i chuong trinh gia cong chi tiét gom gan 10.000 dong lénh Ia viéc khong thé 1ap trinh
bang phuong phép thii cong (lap trinh béng tay) ké ca d6i voi nhitng k§ thuat vién lap trinh gioi.
+ Chi tiét ¢6 bién dang phiic tap nhu vay néu khong st dung phan mém hé tro manh nhu
MasterCam va tién hanh chuyén déi ma lénh NC ctia MasterCAM cho tuong thich v6i ma lénh NC
ctia may CNC EMCO MILL105 thi khong thé tich hop dugc CAD/CAM-CNC dé gia cong chi tiét .

4 - Két luan.
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Viéc “iing dung k¥ thudt CAD/CAM va thudt chuyén doi ma lénh NC cua Mastrecam
9.0 sang md lénh NC cua mdy phay CNC EMCO Concept MILL 105 da c6 nhiing déng gop
nhit dinh vé khoa hoc, cu thé nhu sau:

- T6 chic ghép néi thanh cong hé théng MasterCam 9.0 v6i mot may phay cu thé (mdy phay
CNC EMCO Concept MILL105 cua truong Cb CKLK Thai Nguyén, dai dién cho mot hé may han
ché vé kha nang cong nghé khd phé bién tai nudc ta) dat muc dich: Gia cong dugc khuén mau cé
bién dang phiic tap, c6 do chinh xac cao. Két qua nay da cho phép mé rong duoc kha nang cong
nghé gilp tang nang suat lao dong, giam cuong do lao dong va nang cao hiéu qua kinh té.

- M6 ra mot trang méi cho viéc day va hoc, két hgp duoc 1y thuyét véi thuc hanh, qua dé6
c6 thé sir dung Mastercam 9.0 trén may phay EMCO MILL 105 lam thiét bi dé giang day vé mot
hé thong tich hop CAD/CAM-CNC cho céc hé hoc sinh va sinh vién, viéc lam nay gitp nang cao
chat lugng dao tao va thuong hiéu clia nha truong trong giai doan mai.

- G6p phan tich cuc vao viéc tiép can, phét trién va ting dung cdc cong nghé tién tién cla
thé gidi dong thoi han ché phan nao nhiing bat cap trong viéc tng dung cong nghé CAD/CAM-
CNC tai co sG dao tao va tién téi la cac dich vu san xuét cong nghiép.

Viéc nay di ding huéng v6i muc tiéu da dé ra ciia nganh co khi néi riéng va su nghiép
CNH-HDH dat nude trong giai doan tir nay dén 2020 néi chung.

- Viéc xay dung dugc chuong trinh chuyén déi tuong thich dit liéu dé c6 thé tich hop duoc
CAD/CAM cho may phay CNC EMCO Concept MILL 105 ¢6 y nghia vé mit kinh t€ khong nho
d6 1a giam thiéu chi phi cho ddu tu (vi du nhu viéc phéi thué chuyén gia, mua phan mém hé trg
tich hop cuia nuéc ngoai véi gid cao...va hoan toan chi dong duoc vé mdy va cong nghé)g

Toém tat

Bai bdo trinh bay vé viec: “Ung dung phdn mém tich hop CADICAM-MasterCam V9.0 va
thudt chuyén doi ma lénh NC dé tich hop CAD/ICAM cho mdy phay CNC EMCO MILL 105"
phuong phdp nay dugc 4p dung dé gia cong céc chi ti€t c6 bién dang phiic tap trén may phay
CNC EMCO Mill 105 .

Summary
A study on application of MasterCam V 9.0 software into machining process of

EMCO MILL 105 CNC machine)

This paper present application of MasterCam V 9.0 software and a NC program modifier
in improvement machining capacity of 2 a D CNC EMCO MILL 105 machine. Complex
surfaces were machined successfully by 2 4 D CNC EMCO MILL 105 machine using NC
program generated by MasterCam 9.0 software and modified by CN program modifier.
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