
UY BAN NHAN DAN QU~N 5 

TRUONG TR UNG CAP NGHE KY THU~ T CONG NGH:Jt HUNG VUONG 

T '\ 

GIAOTRINH 

Tien CNC co- ban 
0 

' , 
Nghe: Cat gqt kim lo~i 

TRINH DO TRUNG CAP 
• 

TPHCM-2019 
~iiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiuiiaiiiiioiiiiiiiiiiiiiimiiiiiiiffl-·-,iiiim', - Ji:tlZI..IUt&..:m.z:fll~UU U.API t:rm err JW~iiiiiira11nma.iiiiiiiiiii:iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 





1 

LOI GIOI THI)J:U 

Giao trinh Ti~n CNC c·a ban duqc bien so:;in nhim cung c~p cho h9c sinh h~ 

Trung c~p nghS cit g9t kim lo:;ii nhung kiSn thuc nhu sau: 

- L?p duqc chuang trinh ti~n CNC tren phfin m@m di@u khiSn. 

- So sanh diSm gi6ng nhau va khac nh~u giua may ti~n v:;in nang va may ti~n 

~- CNC 

- Cai d~t duqc chinh xac thong s6 phoi, dao. 

- V?n hanh thanh th:;io may ti~n CNC dS ti~n tf\l tran ngin, tf\l b?C, ti~n m~t dfiu, 

ti~n con, cit ranh, cit dut, khoan 1~, ti~n 16, khoet 16, ti~n tf\l dai, ti~n ren dung qui . 

trinh qui ph~m, d~t c~p chinh xac 8-6, d<) nham c~p 7-10, d~t yeu cfiu ky thu?t, dung 

thai gian qui dinh, dam bao an toan cho nguai va may. 

- Giai thich duqc cac d:;ing sai hong, nguyen nhan va each khic phl,ic khi ti~n 

tren may ti~n CNC. 

- Sira va b6 sung cac l~nh cho phu hqp v6i phfin m@m di@u khiSn tu chuang NC 

xu~t bing phfin m@m CAD/CAM. 

Giao trinh g6m 04 bai cung c~p nhung kiSn thuc ca ban nh~t vS ti~n CNC ca 

ban trong linh vvc cit g9t kim lo~i 

Trong qua trinh bien so:;in, tac gia xin chan thanh cam an quy Thfiy co da g6p y 

nhi~t tinh dS giao trihh ng~y cang hoan thi~n han nua 

Qu{in 5, ngay thang niim 20 ... 

Tham gia bien SO(J,ll 

Nguyin Hung Vy 
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B.AI 1: GIOI THIEU CHUNG VE MAY TIEN CNC . . 
Gioi thi~u: 

Bai h9c nay nhim cung cftp cho h9c sinh nhung ki6n thuc v8 may ti~n CNC trong 

ngh8 cilt g9t kim lo?i 

M1]c tieu: 

+ Trinh bay duqc cftu t?o chung cua may va cac b<) ph~n chinh cua may ti~n CNC 

+ So sanh di€m gi6ng nhau va khac nhau gifra may ti~n V?n nang va may ti~n CNC 

+ Neu duqc d?c tinh ky thu~t cua may CNC. 

N(>i dung chinh: 

1. Qua trinh phat tri~n ciia may ti~n CNC: 

1.1 Ljch sfr phat tri~n: 

Lich su phat tri€n cua NC hilt ngu6n tu ml)c dich quan sg va hang khong vu tfl) khi 

ma yeu cfiu v8 cac chi tieu v8 chftt luqng cu.a !cac may bay, ten lua, xe tang .. la cao nhftt ( 

c6 d<) chinh xac, d<) tin c~y cao nhftt, c6 de) b8n va tinh hi~u qua khi su dl)ng cao .. ). ngay 

nay lich su phat tri6n NC da trai qua cac qua trinh phat tri€n khong ngimg cung v&i sg 

phat tri6n trong linh VlJC vi xu ly tu 4 bit, 8 bit ... cho d6n nay d?t d6n 32 bit va cho phep 

th6 h~ sau cao hon th6 h~ tru&c va m?nh hon v8 kha nang luu trfr va xu ly. 

Tu cac may CNC rieng le, cho d6n sg phat tri6n cao hon la cac trung tam CNC c6 cac 6 
chua dao len t&i hang tram va c6 th€ thgc hi~n nhi8u nguyen cong d6ng thai ho?c tufin tg 

tren m<)t vi tri ga d?t. cung v&i sg phat tri€n cong ngh~ truy8n s6 li~u, da t?o di8u ki~n cho 

cac nha cong nghi~p ung dl)ng d6 k6t n6i sg ho?t d<)ng cua nhi8u may CNC du&i sg quan 

ly cua m<)t may tinh trung tam DNC v&i ml)c dich khai thai c6 hi~u qua nhftt nhu b6 tri, 

slip x6p cong vi~c cho tung may, tb chuc san xuftt va quan ly chftt luqng san phftm ... 

Qua trinh phat tri6n cong ngh~ ch6 t?o va may cit kim lo?i da trai qua cac giai do?n : 

* Cong ngh~ thu cong; 

* Cong nghi~p h6a v&i sµ ra dai cua nganh ch6 t?o may cong cl); 

* Tu tg d<)ng h6a ca khi sang tg dong h6a c6 sg trq giup cua may tinh (CNC) 

Sau day la nhung m6c quan tr9ng cua qua trinh phat tri€n may cong Cl) di8u khi6n s6 

(CNC = computerized numerical control), n6 giln li8n v&i qua trinh phat tri€n cua cong 

ngh~ di~n tu va tin h9c. 

+Nam 1908: 

JOPB MJAC QUARD da dung nhfrng tftm ton dl)c 16 di8u khi€n tg d<)ng cac may d~t. 

+ Nam 1863: 
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MFO URNEAUX phat minh "Dan duong cfim n,r d<)ng" n6i ti€ng th€ gi6i v6i ten g9i 

la PIANNOLA. 

Trong d6 dung m<)t bang gifiy c6 nhi€u cu9n 30cm duqc d\lc 16 theo vi tri tuong thich d€ 

diSu khi€n lu6n khi n€n tac d9ng vao cac phim bfim ca khi. Bang gifiy d\lc 16 dung lam v?t 

mang tin da duqc phat ki€n . 

+Nam 1946 

Dr.JONW MAUCHIL Y va Dr.JSPRESPER ECKERT dua ra cac may tinh vi tinh s6 

di~n tu dfiu tien la "ENIAC" cho quan d9i My da duqc tmg d\lng . 

+ Nam1948-1952: 

T.PARSON va cong ngh~ MIT (Masschusetts Institute Of Technology) da nghien 

cuu thi8t k8 theo hqp dong cua khong quan My (USAF) m9t h~ th6ng diSu khi6n danh cho 

may Cong C\l. 

D6 di€u khi6n tn,rc ti€p vi tri cua cac tf\lc vit me thong qua dfr li~u dfiu ra cua m9t may tinh 

lam bfulg chtmg cho kha nang gia cong m9t chi ti€t. T. PARSON da dua 4 lu?fi di€m ca 

ban: 

1 - Nhfrng vi tri duqc tinh ra tren m9t bien di,mg duqc nghi nh6 vao bia d\lc 16. 

2 - Cac bia d\lc 16 duqc d9c tren may m9t each n,r d9ng. 

3 - Cac vi tri duqc d9c ra phai duqc thong bao m<)t each lien t\lc va b6 xung them tinh toan 

cho cac gia tri trung gian. 

4 - Cac d<)ng ca SERVO (v6 cfip t6c d<)) c6 th6 di€u khi6n duqc chuy6n d9ng cua cac tf\lc. 

+ Nam 1952: 

Hang MIT da cung cfip chi8c may phay dfiu tien mang ten CINCINNATI 

HYDROTEL c6 tr\lc thing dtmg.Tu di€u khi6n lip bang bfulg may di~n tu c6 th6 dich 

chuy6n d6ng thai theo ha tr\lc, nh?TI dfr li~u thong qua bang d\IC 16 nhi phan (Binary Code 

Punched Band). 

+ Nam 1987: 

Nhfrng may phay dfiu tien c6 trong may phan xuong cua khong quan Hoa Ky, 6 Nh~t 

Ban vi~n cong ngh~ TOKYO va cong ty IKEGAI lien k€t, k€ thira ch€ t~o thanh cong may 

diSu khi€n s6 tren ca s6 may ti~n thuy Ive va chi€c may ti~n NC dfiu tien ra dai 6 Nh~t 

Ban. 

+ Nam 1960: 
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H~ di6u khiSn NC dung den ban da thay th@ cac h~ di6u khi€n cu (dung den di~n tu). 

Cac nha ch6 t:;io may nguai Bue trung bay chi6c may di6u khiSn NC dfiu tien t:;ii h(H chq 

HANOVER. 

+ Nam 1965: 

Giai phap thay dvng cv tv d(mg (ATC) da nang cao trinh de) tv d<)ng h6a khau gia 

cong. 

+ Nam 1968: 

Ky thu?t m:;ich tich hqp IC (Integrated Circuits) da lam cho cac h~ th6ng di8u khi€n 

DNC (Direct Numerical Control) da thit3t l~p & My bing di8u khi€n (standard 

omnicontrol) va may tinh IBM. 

+ Nam 1970: 

Giai phap thay th@ b~ phi@n ga phoi t\f d<)ng (Automatic Palete Changer) 

+ Nam 1972: 

H~ di8u khiSn NC dfiu tien c6 Uip m<)t may tinh nho. B6 la h~ di8u khiSn s6 dung vi 

tinh c6 h~ vi xu ly sau nay. 

+ Nam 1976: 

Cac h~ vi xu ly (microProcessors) t:;io ra m<)t cu<)c each m:;ing trong ky thu?t CNC. 

+ Nam 1978: 

Cac h~ th6ng gia cong linh ho:;it duqc t:;io l?p th\fc hi~n 

+ Nam 1979: 

Nhung kh&p n6i lien hoan CAD/CAM thi6t kS va chS t:;io c6 trq giup cu.a may tinh 

(Computer Aided Design/Computer Aided Manufacturing). 

+ Nam 1980: 

Trong khi phat triSn cu.a cong cv trq giup l?P trinh tich hqp CNC, bung n6 m<)t "Cu<)c 

chi6n long tin" img he) hay ch6ng d6i giai phap di8u khiSn qua cfip l~nh bfug tay. 

+ Nam 1984: 

Xufit hi~n di8u khiSn CNC c6 cong nang m:;inh me duqc trang bi cac cong cv trq giup 

l?p trinh d6 ho:;i (Graphic) ti6n them m<)t bu6c.phat triSn m6i l?P trinh t:;ii phan xu&ng. 

+ Nhfrng nam 1986-1987: 

Nhung giao di~n chu§n h6a (standard interfaces) m& ra con duang ti6n t6i cac xi 

nghi~p t\f d9ng tren ccr s& h? th6ng trao d6i h~ th6ng thong tin lien thong CIM ( Computer 

Integrated Manufacturing) 

+ Tir nam 1990: 
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Cac giao di~n s6 gifra diSu khi€n NC va cac kh6i d(mg duqc cai thi~n d9 chinh xac va 

d~c tinh diSu chinh cua cac tr\!C diSu khi€n NC va tr\lc chinh. 

+ Tir nam 1994 d6n nay: 

Khep kin chu6i qua trinh CAD/CAM/CNC bing each su d\mg h~ NURBS lam phuong 

phap n9i suy. Duqc truy c~p tu h~ CAD nhim di€n ta bS m~t d~t d9 min va d9 sic net cao. 

Nang cao d9 chinh xac va t6c d9 xu ly t~o ra chuy€n d9ng dSu d~n cua may, tang tu6i thQ 

cua may va d1,mg C\1. 

1.2 cAc L0,;11 MAY GIA CONG SU D"f/NG KY THUJT NC VA CNC 

Ngay nay, cac may ung d\lllg ky thu~t NC va CNC duqc su d\lllg r~t nhiSu trong cac 1fuh 

vi;rc khac nhau nhu: 

- May cong C\1 cit g9t kim lo~i. 

- May gia cong ap Ive: d~p, ren ... 

- May gia cong tia lua di~n, gia cong cit day, xung dµih hinh ... 

- May gia cong lazer, gia cong bing tia nu6c ... 

- Cac may SU d\lng trong y t~, quan S\f .. 

- May do 3 chi6u, may cit, d9t d~p ..... 

1.3 TINH HINH TRANG BJ UNG DVNG KY THU~T CNC O NUOC TA HI¥N 

NAY 

Hi~n nay chua c6 m9t tai li~u hay m9t cu9c khao sat, th6ng ke nao d~y du va chinh 

xac trinh bay tinh hinh trang bi ung d\lng ky thu~t CNC 6 nu6c ta hi~n nay. 

Bang thf>ng ke du6i day la cua tac gia suu t~m duqc m9t sf> may CNC da duqc su 

d\lng trong cac co s6 san xu~t cua nu6'c ta. Trang qua trinh giang d~y phai c~p nh~t thong 

tin va tim cac tai li~u v6i nhfrng kenh thong tin khac nhau d€ n9i dung bai them phong phu 

va chinh xac. 

Thrr Ten thi6t bj Nurre san Phftn mim Ngon ngfr Kha nang 

tl}:' xu,t diiu khiin l~p trinh aiiu khiin 

1 May phay CNC CHLBDuc CNC - 432- Ngonngfr G 3 tf\LC 

MH600W MAHO 

2 May phay CNC CHLBDuc TNC - 421 - D6i tho~i 3 tf\LC 

DMU60T HEIDENHAIN trl,Tc ti~p bing 
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bi€u tuQUg 

3 May phay CNC CH Sec- TNC - 421 - B6i tho~i 3 trµc 

FCV63CNC CHLBBuc HEIDENHAIN trgc ti€p b&ng 

bi€u tuQUg 

4 MayphayCNC Bai Loan FANUC Ngonngfr G 3 trµc 

5 Mayti~nCNC Bai Loan FANUC Ngonngfr G 2 trµc 

LEADWELL 

6 May ti~n CNC Vi~t Nam - SINUMERIK - Ngonngfr G 2 trµc 

T20CNC CHLB Bue 810T -
SIEMENS 

7 May EDM xung Anh 

dinhhinh 

HURCO- 900 

HURCO-250 

8 May EDM cat Nh~t FANUC Ngonngfr G 5 trµc 

day 

HITACHI-2Q 

9 May do 3 chieu My 

BROWN and 

SHARPE 

10 May cat Vi~tNam 

PLASMA 

CP2580CNC 

11 May d9t d~p, Nh~t AMADA 

xoay tlJ d9ng 

CNC 

PEGA357 

1.4 cAc D4NG DIEU KHIEN 

Thi.re ch~t thi cac may di~u khi€n theo chuong trinh s6 c6 nguyen ly chuy€n d9ng t~o 

hinh v~ ca ban khong khac gi so v6i cac may cong C\l truy~n th6ng, c6 nghia la v~ m~t 
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thu~t ngfr n6 ding mang ten may cong c1,1 nhu may ti~n, may phay dung, may phay nim 

ngang, may mai .. nhung da duqc s6 h6a va tin h9c h6a d6 di€u khi6n cac chuy6n d<)ng 

cong tac cua may bing cac l~nh dua vao h~ th6ng CNC. Tuy theo yeu c!u cua rung lo~i 

may va rung lo~i CO' c~u di~D: khi6n ma c6 th€ phan thanh cac lo~i CO' ban sau: 

1.4.1 Di~u khiin diim - aiim 

Di€u khi6n di6m - di6m dung cho nhfrng nhi~m Vl,l dinh vi dan gian, m1,1c dich 

chinh la ck d~t duqc cac kich thu6'c a, b, c, d, e, f phai chinh xac, con quy d~o ch~y dao 

nhanh hay cua ban may d€u khong c6 y ngma quy€t dinh (hinh 2.1 ) . 

. /~.2 -~--------~~} ~.·.·· .i 'V 

Hinh 2.1: Di€u khi6n di6m - di6m 

Di€u khi6n di6m - diem ung d1,1ng d6 gia cong cac 16 bing cac phuang phap khoan, 

khoet, doa va cit ren 16. 

Vi tri cua cac 16 c6 th€ duqc di€u khien d6ng thai theo hai tr1,1c (hinh 2.2a) ho~c 

di€u khi6n k6 ti6p nhau (hinh 2.2b ). Trong truang hqp ch~y dao d6ng thai theo hai tfl,lc X, 

Y thi quy d~o chuy6n d<)ng t~o thanh m<)t g6c a so v6'i tr1,1c nao d6. Trong truang hqp ch~y 

dao d<)c l~p thi tru6'c h€t dao ch~y song song v6'i tr1,1c Y t6'i diem 1' (h'.ic nay t9a d<) cua X 

khong thay d6i), sau d6 dao ch~y theo tfl,lc X de t6'i diem dich 2. 
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1' r2 
1 

a) b) 

Hinh 2.2: Cac d,;mg ch?y dao trong diSu khi@n di@m - di@m 

a) diSu khi@n d6ng thoi theo hai trµc; b) diSu khi@n k6 ti6p 

1.4.2 Bi~u khiin dll'irng thing. 

BiSu khi@n duong thilng la d?ng diSu khi@n ma khi gia cong dvng cv cit thl)'c hi~n 

ch?y dao d(k l~p theo m<)t duong thilng nao d6. Tren may ti~n dvng cv cit chuy@n d<)ng 

song song hoi.ic vuong g6c v&i chi ti6t (trµc Z), (hinh 2.3a). 

Tren may phay dvng cv cit chuy@n d<)ng song song v&i trvc Y hoi.ic song song 

v&i trµc X (hinh 2.3b) 

a) 

Hinh 2.3: BiSu khi@n duong thilng 

a) tren may ti~n; b) tren may phay 

b) 

BiSu khi@n duong thilng ung dvng cho cac may phay, ti~n, cit day don gian. 

1.4.3 Bi~u khiin bien dtmg (di~u khiin contour). 

BiSu khi6n bien d:;mg cho phep dvng C\l cit chuy6n d<)ng d6ng thoi theo ca hai 

trvc d@ t?o ra m<)t bien d?ng phuc t?p, cac chuy@n d<)ng theo cac trµc c6 m6i quan h~ ham 

s6 rang bu<)c v&i nhau. 



E>i6u khi€n bien d~mg ung d1,mg cho cac may ti~n (hinh 2.4a), phay (hinh 2.4b) va 

cac trung tam gia cong. 

a) 

b) 

Hinh 2.4: E>i6u khi€n theo contour 

a) tren may ti~n; b) tren may phay 

Tuy theo s6 tn,ic duqc di6u khi€n chuy€n d9ng d6ng thai, cac h~ di6u khi€n bien 

di;mg contour duqc chia ra thanh h~ th6ng di6u khi€n 2D, 2.1/2D ho~c 3D. 

1.5 cAc H$ THONG DIEU KHIEN 

1.5.1 H? thbng aiJu khiin NC. 

Ngay nay cac may trang bi di6u khi€n NC vfin con thong d\ffig. Day la h~ di6u 

khi€n don gian v6i s6 luqng hl;ln ch~ cac kenh thong tin. Trong h~ di6u khi€n NC cac 

thong s6 hinh hQc cua chi ti~t gia cong va cac l~nh di6u khi8n duqc cho du6i dl;lng day cac 

con s6. H~ di6u khi8n NC lam vi~c theo nguyen tic sau day:sau khi mo may thu nhfrt va 
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thtr hai dugc d9c. Chi sau qua trinh d9c kSt thuc, may m&i bit dfiu thgc hi~n thtr nhfit. 

Trong thai gian nay thong tin cua l~nh thtr hai nim trong be) nh& cua h~ thf>ng diSu khi6n. 

Sau khi hoan thanh vi~c thgc hi~n l~nh thtr nhfit may bit dfiu thgc hi~n l~nh thtr hai ldy tu 

be) nh& ra trong khi thgc hi~n l~nh thtr hai, h~ diSu khi6n thgc hi~n l~nh thtr ba dugc dua 

vao ch6 be) nh& ma l~nh thtr hai vira dugc giai ph6ng ra. 

Nhugc di6m chinh cua h~ diSu khi6n NC la khi gia cong chi tiSt tiSp theo trong 

loi;tt h~ diSu khi6n li;ti d9c tfit ca cac l~nh tu dfiu va nhu v~y se kh6ng tranh khoi nhfmg sai 

s6t cua be) tinh toan trong h~ diSu khi6n. Do d6 chi tiSt gia c6ng c6 th6 bi ph8 phAm. M<)t 

nhugc di6m khac nfra la do ckn rfit nhiSu l~nh chtra trong bang dvc 16 ho~c bang tu nen 

· chuong trinh bi dung li;ti (khong chi;ty) thm'mg xuyen c6 th6 xay ra. Ngoai ra v&i chS de) 

lam vi~c nhu v~y bang dvc 16 ho~c bang tu se nhanh ch6ng bi bAn va mon, gay 16i cho 

chuong trinh. 

1.5.2 Hj thJng ttiiu khiin CNC. 

0~c di6m chinh cua h~ diSu khi6n CNC la SlJ tham gia cua may tinh. Cac nha ch8 

ti;to may CNC cai d~t vao may tinh m<)t chuong trinh diSu khi6n cho tung loi;ti may. H~ 

diSu khi6n CNC cho phep thay d6i va hi~u chinh cac chuong trinh gia cong chi ti8tva ca 

chuong trinh hoi;tt d<)ng cua ·ban than n6. Trong h~ diSu khi6n CNC cac chuong trinh gia 

cong c6 th6 dugc nghi nh& li;ti .Trong h~ diSu khi6n CNC chuong trinh c6 th6 ni;tp vao be) 

nh& toan be) m<)t luc hol.ic tung l~nh, bing tay tu ban diSu khi6n. Cac l~nh diSu khi6n 

khong chi dugc vi8t cho tung chuy€n d<)ng rieng le ma cho nhiSu chuy€n d<)ng cung luc. 

0iSu khi6n nay cho phep giam s6 chuong trinh va nhu v~y c6 th€ nang cao de) tin c~y lam 

vi~c cua may. H~ diSu khi6n CNC c6 kich thu&c nho hon va gia thanh thdp hon so v&i h~ 

diSu khi€n NC nhung li;ti c6 cac dl.ic tinh m&i ma cac h~ diSu khi€n tru&c d6 khong c6. Vi 

dv, nhiSu hf diSu khi6n nay c6 kha nang hi~u chinh nhfmg sai s6 cf> dinh cua may - nhfmg 

nguyen nhan gay ra sai s6 gia cong. 



12 

1.5.3 H? th/;ng iliiu khiin·DNC (Direct Numerical Control). 

D~c di6m cua h~ di€u khi6n DNC nhu sau (hinh 2.5) 

May 
tinh 
trung 
tam 

lMaycong 
·C:1.J CNC 

Hinh 2.5: Nguyen ly ho~t d()ng cua h~ di€u khi6n DNC 

- Nhi€u may cong C\l CNC duqc n6i v6'i m9t may tinh trung tam qua duong dful 

du li~u. M6i m9t may cong C\l c6 th6 di€u khi6n CNC ma b9 tinh toan cua n6 c6 nhi~m V\l 

ch9n l9c va phan ph6i cac thong tin (theo chi€u hinh 1.3) hay n6i each khac thi b◊ tinh 

toan la d.u n6i giua cac may cong C\l va may tinh trung tam. 

- May tinh trung tam c6 th6 nh~n cac thong tin tu nhfrng cac b9 di€u khi6n CNC 

(theo chi€u hai hinh 1.3) d6 hi~u chinh chuong trinh ho~c d6 d9c nhfrng du li~u tu may 

Cong C\l. 

- Trong m()t s6 truong hqp may tinh dong vai tro chi d~o trong vi~c h,ra ch9n 

nhfrng chi ti€t gia cong theo thu tlJ uu tien d6 phan chia di cac may khac nhau. 

- H~ DNC c6 ngan hang du li~u trung tam cho bi€t cac thong tin cua chuong trinh 

gia cong chi ti€t tren tit ca cac may cong C\l, 

- C6 kha nang truy€n du li~u nhanh va c6 kha nang n6i ghep vao h~ th6ng gia 

cong linh ho~t PMS . 

1.5.4 H? th/;ng iliiu khiin thich nghi. 

Su dl,lng h~ di€u khi6n thich nghi la m()t trong nhfrng phuong phap hoan thi~n 

cua may cong C\l CNC. Cac may CNC thong thuong c6 chu ky gia cong c6 dinh ( chu ky 

cung) da duqc xac dinh & ph&n tu mang chuong trinh va nhu v~y cu m6i 1§.n gia cong chi 
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ti€t khac chu ky l~i dugc Hip l~i nhu cu, khong c6 sµ thay d6i nao. Chuong trinh di€u 

khiSn nhu v~y khong dugc hi~u chinh khi c6 cac y€u t6 cong ngh~ thay d6i. Vi d1,1 khi gia 

cong chi ti€t lugng du c6 

thS thay d6i dfin d8n thay d6i bi8n d~ng dan h6i cua h~ th6ng cong ngh~. Khi d6 n8u h~ 

th6ng di€u khiSn khong dugc hi~u chinh l~i lµc citt thi kich thu6c gia cong c6 thS vugt ra 

ngoai ph~m vi dung sai (nghia la sinh ra ph8 phfrm). Trong truong hgp nay dS tranh ph8 

phfrm ta phai giam lugng ch~y dao ho?c them bu6c gia cong, nghla la ta da giam nang sufit 

gia cong. 

Hinh 2.6: Sa d6 diSu khiSn thich nghi 

1. chi ti8t; 2. dao; 3. datric; 4. b9 bi8n d6i; 5, 6, 7. ca cfiu ch~y dao 

H~ th6ng di€u khiSn thich nghi la h~ th6ng di€u khiSn c6 tinh d8n nhfing tac d9ng 

ben ngoai cua h~ th6ng cong ngh~ dS hi~u chinh chu ky gia cong ( qua trinh gia cong) 

nhim lo~i bo anh huong cac y8u t6 d6 t6i d9 chinh xac gia cong. Hinh 2.6 la m9t vi d\l sa 

d6 di€u khiSn thich nghi. Dao (2) gia cong chi ti€t (1). Cac y8u t6 cong ngh~ khong 6n 

dinh c6 thS gay ra sµ thay d6i lµc citt Py (lµc hu6ng kinh). Lµc Py dugc datric (3) ghi l~i. 

Tin hi~u cua datric di qua b9 bi€n d6i (4) tac d9ng d8n ca cfiu ch~y dao (5-7) va lam 6n 

dinh cac lµc citt Py. N8u lµc citt Py tang thi lrigng ch~y dao se giam xu6ng va nhu v~y lµc 

citt Py se giam xu6ng. N8u lµc citt Py giam xu6ng thi lugng ch~y dao se tang len, 6n dinh 

lµc citt c6 nghla la chung ta giam dugc dao d9ng cua kich thu6c gia cong (tang d9 ·chinh 

xac va nang xufit gia cong) .. 

Cung tuong tµ nhu v~y h~ th6ng di€u khiSn thich nghi c6 thS 6n dinh dugc cong 

sufit citt, momen haynhi~t d9 citt v.v .... Tuy nhien, h~ di€u khiSn thich nghi hay dugc dung 
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de 6n dinh kich thu&c gia cong, a day ca cftu kiem tra tich ClJC (kiem tra chu d(mg) luon 

luon xac dinh duqc kich thu&c gia cong va tac d(mg den ca cfiu di€u khien de 6n dinh kich 

thu&c cua chi tiet. 

2. CAUT~OCHUNGCUAMAYTI$NCNC 

• May ti~n NC c6 cftu t?o tuang t1J nhu may ti~n thong thuong. 

• £>6i v&i ti~n thong thuong khi gia cong d.t g9t chi tiet thuong di€u khiSn phai theo 

doi vi tri dao dt, thao tac kip thai ch€ t?o ra nhfmg chi ti€t d?t yeu c~u ky thu~t. 

• £>9 chinh xac, nang suit phtJ thu9c vao trinh d9 tay ngh€ nguai di€u khiSn. 

• May CNC ho?t d9ng theo m9t chuang trinh da duqc l~p trinh theo m9t quy tlic chijt 

che phu hqp v&i quy_ trinh cong ngh~ duqc so?n thao va cai dijt ph~n m€m trong 

may. 

• Ket qua lam vi~c cua may CNC khong phlJ thu9c vao tay ngh€ cua nguai di€u 

khien. Luc nay nguai di€u khien may chu yeu dong vai tro theo doi va kiem tra cac 

chuc nang ho?t d9ng cua may. 

• Hinh dang ket cftu cua may ti~n NC cilng tuang t1J may ti~n thong thuong, ngoai ra 

may ti~n CNC con c6 m9t s6 dijc diem rieng sau (Hinh ve 3.1) 

Hinh 3 .1: Hinh dang hen ngoai cua may ti~n CNC 

Nhfmg net d~c trung ca ban cu.a may ti~n (NC, CNC): 

- TlJ d9ng h6a cao; 

- T6c d9 dich chuyen, t6c d9 quay l&n (>l000vong/phut); 



'? 

15 

- D◊ chinh xac cao (sai l~ch kich thu&c < 0,001mm); 

- Nang suAt gia cong cao gAp 3 lfin may ti~n thuong; 

- Tinh linh ho~t cao, thich nghi nhanh v&i cac d6i tuqng gia cong phu hqp san 

xuAt lo~t nho. 

3. cAc B<) PHJN CHiNH CUA MAY 
3.1 V dung. 

La b◊ ph~n lam vi~c cua may ti;io ra v~n t6c ciit g9t. Ben trong lilp tf\lc chinh, 

d9ng ca bu&c ( di6u chinh cac t6c d◊ va thay d6i duqc chi6u quay). Tren dfiu tf\lc chinh 

m9t dfiu duqc lilp v&i mam ci;ip dung d€ ga va k~p chi;it chi ti€t gia cong. Phia sau tf\lc 

chinh lilp h~ th6ng thuy lµc hoi;ic khi nen d@ dong, m&, k~p chi;it chi ti6t. 

3.2 Truy~n d<)ng trl}c chinh. 

D(>ng ca cua tf\IC chinh may ti~n CNC c6 th€ la d(>ng ca m9t chi6u hoi;ic d9ng ca 

xoay chi6u. 

D(>ng ca dong m9t chi6u di6u chinh vo cAp t6c d9 b~ng kich tir. D(>ng ca xoay 

chi6u thi di6u chinh vo cAp t6c d◊ b~ng d◊ bi6n d6i tfin thay d6i s6 vong quay dan gian c6 

mo men truy6n tai cao. 

3.3 TruyJn ilvng ch{ly dao. 

D(>ng ca (m◊t chi6u, xoay chi6u) truy6n chuy@n d9ng b9 vit me dai 6c bi lam cho 

tirng tf\IC chi;iy dao d9c l~p (tf\IC X, Z). Cac loi;ii truy6n d9ng ca nay c6 di;ic tinh d9ng h9c 

uu vi~t cho qua trinh clit, qua trinh phanh ham do mo men quan tinh nho nen d◊ chinh xac 

di6u chinh cao va chinh xac. 

B9 vit me - dai 6c - bi c6 kha nang bi6n d6i truy6n d~n d6 dang it ma sat, c6 th@ 

chinh khe h& hqp ly khi truy6n d~n v&i t6c d9 .cao (hinh 3 .2). 
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Vit me did &c thtrt hien chu'll,in donrt.: 
:~ 'I' ;,-: "' ~· 

trucz 

Hinh 3.2: H~ th5ng truy€n d('mg chc;iy dao cua rnay ti~n CNC 

1 - 2 - 3 - 4 - 5 - 6 - Cac duang truy€n lien h~ giua cac 

d('mg cob('> xu ly trung tam (CPU) cua h~ di6u khiSn. 

Trang d6: 

1. Duang n6i giua bang di€u khiSn va CPU. 

2. Duang n6i giua CPU v6i h~ th5ng d('>ng co chc;iy dao. 

3,4. Duang phan h6i tu d('>ng co d6n CPU. 

5. Duong n6i giua CPU d6n dfiu \l dung. 

6. Duang phan h6i tu \l dung v€ CPU. 

(CPU-B('> xu ly trung tam cua h~ di€u khiSn) 

3.4 Mam C(lp. 

Qua trinh dong ma va ham rnam ci_ip dS thao lrtp chi ti6t b~ng h~ th5ng thuy hrc 

(hoi_ic khi nen) hoc;it d('>ng nhanh, Ive phat d('>ng nh6 va an toan. D6i v6i may ti~n CNC 

thuang duqc gia cong v6i t6c d('> rAt cao. s6 vong quay cua tf\lc chinh 16n (c6 th€ len t6i 

8000vong/phut-khi gia cong kim loc;ii mau). Do d6 Ive ly tam la !fit 16n nen cac mam ci_ip 

thuang duqc kyp chi.it bfing h~ th6ng thuy Ive (hoi_ic khi nen) tv d('mg. 

3.5 1/ ilpng. 

B('> ph~n nay bao g6m chi ti6t dung dS dinh tam va ga lrtp chi ti6t, di€u chinh, kyp 

chi_it nha h~ th6ng thuy lµc (hoi_ic khi nen). 



3. 6 H? th8ng ban xe dao. 

Bao g6m hai b9 phwi chinh sau: 

+ Gia do 6 tich dao (Ban xe dao ): 
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B9 ph~n nay la b9 ph~n do 6 chua dao thvc hi~n cac chuy8n d9ng tinh tiSn ra, vao 

song song, vu6ng g6c v6i tf\lc chinh nha cac chuy8n d9ng co bu6c ( ca chuy8n 

d9ng nay da duqc l~p trinh sin). 

+ 6 tich dao (Dftu Rovonve ): 

May ti~n CNC thuang dung hai lo~ti sau: 

- D&u Rovonve c6 thS ltlp nr 8 dSn 12 dao cac loi;i,i; 

- Cac 6 chua dao trong t6 hqp gia cong v6i cac b9 ph~n khac ( d6 ga thay d6i 

dl)Ilg C\J). 

+ Dfiu Rovonve cho phep thay dao nhanh trong m9t thai gian ngtln da chi dinh, con 6 
chua dao thi mang m9t. s6 luQ'llg 16n dao ma khong gay nguy hi Sm, va chi;im trong 

vung lam vi~c cua may ti~n. 

Trong ca hai truang hqp chuoi cua dao thuang duqc k~p trong kh6i mang dao ti;ii 

nhfrng vi tri xac dinh tren ban xe dao. Cac kh6i mang dao phu hqp v6i cac gia do 

dao tren may ti~n va duqc tieu chuful h6a. 

Cac kSt cfiu cua dftu Rovonve my thu<)c vao cong d\lng va yeu c&u cong ngh~ cua 

rung loi;ii may. 

Bao g6m cac d&u Rovonve (kiSu chfr th~p, cac d&u Rovonve kiSu chu th~p ki8u ma 

hinh tr6ng). 

Ph6 biSn d&u Rovonve cua cac loi;ii may ti~n CNC c6 kSt cfiu nhu hinh 3.3 
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Hinh 3 .3: H~ th6ng ga d~t dl)ng C\l 

DAu Rovonve c6 th€ Hip dugc cac lo;;ii dao: Ti~n, phay, khoan, khoet, c~t ren dugc 

tieu chuAn h6a phAn chuoi c6 th€ l~p lfin va l~p ghep v6i cac d6 ga 6 tren dAu Ra

von-ve. 

+ 6 chua dl)ng C\l cho may ti~n CNC 

Cac 6 chua dao C\l thuong dugc su d\lllg it han so v6i dAu Rovonve vi vi~c thay 

d6i dl)ng C\l kh6 khan so v6i cac ca cilu cua dAu Rovonve. Song 6 chua c6 uu di€m 

la an toan, it gay ra va ch;;im trong vung gia cong, d6 dang ghep n6i mQt s6 16n cac 

dl)ng C\l m9t each tv d9ng ma khong cAn sµ can thi~p b~ng tay. 

3. 7 Bang tliRu khiin. 

Bang di6u khi€n lanai thµc hi~n trao d6i thong tin giua nguai v6i may. K6t cilu 

cua bang c6 th€ khac nhau my thu9c vao nha san xuilt. Bang di6u khi€n cua may ti~n CNC 

LEADWELL TS c6 cilu t;;io nhu sau: 

Vung di~u khi~n man hinh 
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Vung di~u khi~n may 

Hinh 3.4: Bang dieu khiSn may ti~n CNC LEADWELL TS 

1. Vung dieu khiSn man hinh (CRT); 2 - Vung di€u khiSn may 

G6m c6 man hinh CRT gi6ng nhu man hinh may tinh va m9t ban phim g6m cac 

nut chuc nang dung dS nh~p cac du li~u va ban ve. Cac du li~u nay dm;rc chuySn vao may 

va dung n6 dS mo cac thµc don dieu khiSn cac chuc nang v~n hanh may. Trong may NC 

cac bang di€u khiSn OU'.Q'C thi8t k8 rieng re va OU'.Q'C l~p tren may. 

4. H$ THONG Dl/NG CV CAT TR.EN MAY (Tooling System of CNC lathe) 

Tilt ca dao ti~n tren may CNC d€u c6 phAn c~t la nhfrng. manh hgp kim Cl'.:rng l~p 

ghep. M6i dao yeu cAu chi dugc l~p c6 dinh t~i m<)t vi tri tren dAu ra - von - ve va c6 th€ 

thµc hi~n 

tµ d<)ng m9t each chinh xac theo chuong trinh da dugc djnh sfui. Cac dao c6 th€. thay d6i 

cho nhau va c6 th€ l~p Ian v&i cac may CNC khac nhau trong phan xu&ng. K8t cilu cua cac 
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dao ti~n dung cho may CNC nit da dc;mg va ph\l thm)c chu y~u vao b6 m?t gia cong. Hinh 

3.5 mo ta m9t s6 lo~ti dao ti~n ca ban dung tren cac may ti~n CNC. 

Hinh 3.5: M9t_s6 loi;ii dao ti~n ca ban gful manh hqp kim cung 

dung tren cac may ti~n CNC. 

5. D!C TiNH KY TIDJiT CUA MAY 

M6i loi;ii may c6 d?c tinh ky thu~t khac nhau, ph\l thu(>c vao ti.mg hang san xuAt. 

Trong phi;im vi giao trinh gi6i thi~u may ti~n CNC do cong ty Jessey cua Bai Loan san 

xufit c6 cac d?c tinh k:y thu~t ca ban: 
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MAY Tit,N CNC KY HI$U: LEADWELL TS 

+ Duong kinh mam c~p 

+ Chi6u cao trung tam tinh tir tn,ic chinh den bang may 

+ Khoang each ch~y d9c cua ban dao (trµc Z) 

+ Khoang each ch~y ngang cua ban dao ( tn,ic X) 

+ T 6c d9 trµc chinh 

+ Duong kinh 16 trµc chinh 

+ S6 luqng dao 

+ Luqng ch~y dao d9c (trµc Z) 

+ Luqng ch~y dao ngang (trµc X) 

+ Thai gian thay df>i dao 

+ Di~n tich d~t may 

M<)T so cAc THIET Bl BEN NG0A1 

250mm 

280mm 

170mm 

320mm 

45 - 4500v/ph 

60mm 

8dao 

24m/ph 

18m/ph 

0.2s/lfin 

2220x2100mm 

Cac thiet bi hen ngoai c6 kha nang·giup nguai thq hoan thanh cac cong vi~c m9t 

each d9c l~p, m& r9ng cac chuc nang ho~t d9ng cua may .. 

Gf>m cac thiet bi: 

- THIET BJ 00 DAO (Settingguage) 

La thiet bi dung d6 do vi tri khoang each cua cac dao C\l, v6i dl,lng C\l do d6 thi cac sai 

s6 gifra vi tri chi ti6t gia cong v6i cac khoang each dao duqc xac dinh chinh xac. 

C6 2 lo~i, 

• Thiet bi do di~n tu 

• Thiet bi do quang h9c 

- H6 THONG BO Tlf BONG CHI TIET (Autumatic Workpice Measuring Divice) 

La thiet bi do n;r d<)ng tu tinh toan den xac dinh kich thu6c bu dao hoan toan n;r d9ng. 

- H6 THONG TAI PHOI (Chip conveyor) 

Thiet bi nay dung d6 v~ chuy6n phoi trong khi d.t g9t. 

- BO PHAN CUNG CAP PHOI LIEU (Bar Feeder) 

La b9 ph~n cung c~p ph6i li~u cho may gia cong, thuong c6 & cac may c6 chuong trinh 

d~t s~n thuong la may c6 phfin CIM. 
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- HS THONG ~p PHOI T(f DONG (Automactic Jaw Changer) 

La thi~t bi d6 chuy6n d6i k~p, ham phoi u,r d<)ng tren mam c~p bfug h~ th6ng khi nen 

ho~c thuy h,rc. 

- HS THONG THAY DAO TTf DONG (Automatic Tool Changer) 

Qua trinh thay d6i dao cit trong 6 chua dao phai tuan thu theo nhfmg cau l~nh duqc th6 

hi~n trong phAn CNC 

- HS THONG DAO CU TRONG MAY TIEN (Tooling System of CNC Lathe) 

B<) ph~n dao cua may ti~n CNC thong thuong cho phep ltlp 8-12 dao. M6i dao yeu cAu 

chi duqc l~p c6 dinh t?i m<)t vi tri tren dAu ra-von-ve va c6 th~ thgc hi~n u,r d<)ng m<)t 

each chinh xac theo chuang trinh da duqc dinh s~n. Cac dao c6 th6 thay d6i cho nhau 

va c6 th6 ltlp lftn v&i cac may CNC khac trong phan xuong. Vi v~y nguai ta ch~ t?o cac 

lo?i ga d5' dao theo tieu chuAn d~ rut ngtln thai gian cac thao tac, d€ thao ltlp, sua chfra 

va thay d6i s6 dao. 

6. BAO QUAN, BAO DlfaNG MAY 

Cong tac bao duang may thuong xuyen va dinh ky, tuan theo nhfmg hu&ng dftn cua nha 

cung cip, dam bao dung quy_ trinh va cac n<)i dung sau day: 

1. Khong v~n hanh may khi chua dQc va hi6u r5 hu&ng dftn an toan v~ hanh may. 

2. Khong v~n hanh may khi chua dQc va hi~u r5 hu&ng dftn v~n hanh va bao duang may 

3. Deo kinh bao h<) trong su6t qua trinh v~n hanh may. 

4. Khong d\lng ch?m vao cac b<) ph~n may dang chuy~n d<)ng. Khong deo df>ng hf>, nhftn, 

day chuy6n va ca V?t trong khi v~n hanh thi~t bi. Quin ao gQn gang. 

5. D<)i mil bao hi6m. Tranh lam vi~c gAn nai c6 nguy hi€m tren dAu. 

6. Di giay c6 bao v~ ng6n chan bfug thep. 

7. Khong su d\lng gan tay khi v~ hanh may. 

8. Phai cit cac thi~t bi ph\lc V\l (db ga k~p, dao C\l, gie lau v.v ... ) xung quanh may vao vi 

tri quy dinh tru&c khi v~n hanh may. 

9. Chu y : khong duqc v~ hanh may sau khi su d\lng thu6c khong c6 dan, u6ng nhfmg 

duqc phAm m?nh, cac db u6ng c6 cbn kich thich. 

1 O. Dung tf\lc chinh cua may hoan toan tru&c khi thay d6i dao C\l. 

11. Dung hin tr\lc chinh va cac tf\lc chuy€n d<)ng tru&c khi ga hay thao phoi . 

12. Dung hrtn tf\lc chinh tru&c khi dQn phoi hay boi tran. Khong su d\lng chf>i quet ho~c 

h6t phoi khi may dang ho?t d<)ng. 

13. Dung hrtn tr\lc chinh tru&c khi hi~u chinh phoi, db ga hay voi lam mat dang lam vi~c. 
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14. Dung hin trµc chinh tru&c khi do di.it kich thu&c tren phoi. 

15. T itt ngu6n tru&c khi hi~u chinh hay thay d6i cac chi ti~t tren may. 

16. Chu y vi tri cac phim chuc nang khi may dang hoi.it d<)ng ho~c dang ga lilp phoi,dao. 

17. Khong duqc kh&i d9ng may khi luoi cilt dang chi.im vao phoi. 

18. Dam bao vung lam vi~c c6 anh sang 

19. Vung lam vi~c si.ich se va kho rao. D9n dt;p phoi, dfiu, va cac v~t tr& ngi.ii khac. 

20. Khong duqc dga vao may khi may dang chi.iy. 

21. Khong d€ may hoi.it d9ng ma khong c6 sg giam sat. 

22. Dinh viva kt;p ch~t phoi chic chin. Sir d1,mg cac cong cong tile dung may n~u cfin 

thi~t. 

23. Sir dl_lng t6c de) va luQ'llg chi.iy dao dung v&i tung nguyen cong. Giam t6c de) va luQ'llg 

chi.iy dao n~u c6 nhfrng ti~ng <Sn va rung d<)ng khac thuong . 

24. Ki€m tra dao va d6 ga tru&c khi gia cong. Giu phfin nho ra cua dao la nho nhfrt. 

25. Cfrt giu cac v~t li~u va chfit long d~ chay ra kh6i vung lam vi~c va phoi n6ng. 

25. Khong sir dl_lng may trong moi truong d~ n6. 

27. Ki€m tra tftt ca cac ch6 n6i tru&c khi lilp d~t v~n hanh hay sira chua may. Di~n ap cung 

cftp phu hqp v&i di~n ap yeu cfiu cua may. 

28. Ngilt tftt ca cac ngu6n di~n vao may tru&c khi lilp d~t hay sira chua may. Ngilt tftt ca 

cac ngu6n di~n tru&c khi m& h<)p di~n hay h<)p diSu khi€n. Chi nhfrng nguoi c6 chuyen 

mon m&i duqc sira chua may. 

29. Khi khong sir dl_lng tilt ngu6n t6ng cua may. 
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BAI 2: L4P TRINH TitN CNC 

Gi6i thi~u: 

Bai h9c nay nhfun cung c~p cho h9c sinh nhfmg ki€n thuc v6 l~p trinh ti~n CNC 

trong ngh6 dt g9t kim loc;ii 

Ml}C tieu: 

+ Xac dµih, cai dijt duqc don vi do trong may CNC. 

+ So sanh duqc ch€ d9 cilt khi ti~n may vc;tn nang va ti~n CNC 

+ Phan bi~t duqc cac l~nh h6 trq va l~nh cilt g9t ca ban ding nhu l~nh chu trinh 

trong ti~n CNC. 

+ L~p duqc cac chuong trinh cilt g9t ca ban dc;it duqc yeu cfiu chi ti€t gia cong. 

+ Mo ph6ng, sira duqc chuong trinh gia cong hgp ly. 

N<)i dung chinh: 

1. Cai d~t die thong s3 cO' ban cho ph§n m~m di~u khi~n ti~n CNC 

1.1 HJj TR{JC TQA Bl) VA cAc QUI [/(JC 

Cac tf\lc t9a d9 cua may CNC cho phep xac dinh chi6u chuy~n d9ng cua cac ca c~u 

may va d\lllg cµ cilt. Chi6u duong cua cac trµc X, Y, Z duqc xac dµih theo quy tile ban tay 

phai (theo quy tile ban tay phai, ng6n tay cai chi chi6u duong cua tn.ic X, ng6n tay gifra chi 

chi8u duong cua trµc Z, ng6n tay tr6 chi chi8u duong cua trµc Y). 

y+ 

Hinh 4.1: H~ t9a d9 theo quy tile ban tay phai 

Quy u&c d6i v&i may ti~n CNC. 

+ Trµc Z song song v&i trµc chinh cua may va c6 chi6u duong tinh tir mam c~p 

t&i dµng cµ hoijc chi8u duong cua trµc Z ( + Z) luon luon chc;iy ra kh6i b8 m~t gia cong, 
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chi6u am (-Z) la chi6u an sau vao v~t li~u. Hay n6i each khac chi6u duong tfl)c +Z c6 

hu6ng tir mam c~p dSn 6 dao 

+ T11Jc X vuong g6c v6i tfl)c may va c6 chi6u duong hu6ng v6 dai dao (hu6ng v6 

phia d1_mg C\J. cit). 

Nhu v~y nSu dai dao a phia tru6c tfl)c chinh thi chi6u duong cu.a X hu6ng vao nguai di6u 

khi6n, con nSu dai dao a phia sau tfl)c chinh thi chi6u duong di xa khoi nguai di6u khi6n 

(hinh 4.2). 

Hinh 4.2: Cac tfl)c t9a d(> tren may ti~n CNC 

a) dai dao a phia d6i di~n nguai di6u khi6n; 

b) dai dao a cung phia v6i nguai di6u khi6n 

+ Tfl)c Y duqc xac dinh sau khi cac tfl)c X, Z da duqc xac dinh theo quy tile ban 

tay phai 

1.2 cAc DIEM 0 (ZERO) VA cAc BLEM CHUAN 

D6 di6u khi6n chuy6n· d(>ng tiSn dao, ta phai xac dinh duqc chinh xac vi tri cu.a tirng 

di6m tren quy d~o chuy6n d(>ng cu.a n6. nhu v~y sau khi da xac l~p cac h~ tfl)c t9a d(>, vffn 

d6 tiSp theo la phai giln cac tr\lc t9a d(> vao cac vi tri thu~n lqi trong ph~m vi khong gian 

lam vi~c cu.a may. D6 chinh la cong vi~c ch9n g6c t9a d(>. 

1.2.1 Diim g6c tQa dQ ciia may (uiim 0, ky hi~u M). 

Di6m g6c t9a d(> cu.a may (ky hi~u M) la di6m c6 dinh do nha ch€ t~o da xac l~p 

ngay tu khi thiSt kS may. N6 la di6m chuAn d6 xac dinh vi tri cac di6m khac nhu g6c t9a 

d(> cu.a chi tiSt W. 
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D6i v&i may ti~n, di6m M thuong dugc chc,m la giao di6m cua tf\lc Z v&i m~t phiing 

dfm cua tf\lc chinh. 

1.2.2 Biim gOc tf)a ti~ cua chi tiit (tliim 0, ky hi?u W). 

Tnr&c khi l~p trinh, nguai l~p trinh phai ch9n di6m g6c t9a d9 (di6m 0) cua chi 

ti€t, d6 xu~t phat tir di6m g6c nay ma xac dinh vi tri cac di6m g6c tren duong bao cua chi 

ti€t. Tuy nhien c~n phai xac dµili sao cho cac kich thu&c tren ban ve gia cong d6ng thai la 

cac gia tri t9a d9. Hinh 4.3 la m(>t s6 vi dv v6 vi~c ch9n di6m (W). 

Di6m W cua phoi c6 th€ dugc ch9n tuy y b6i nguai l~p trinh trong ph~m vi khong 

gian lam vi~c cua may va cua chi ti€t 

w 

Hinh 4.3: Cac di6m chuAn cua may ti~n CNC 

1.2.3 Biim gOc tf)a ti~ cua chirung trinh: Po 

La di6m ma dvng cv cit se 6 d6 tru&c khi hilt dfiu gia cong. d6 hgp ly ta nen ch9n 

di6m Po sao cho chi ti€t gia cong ho~c dvng cv cit c6 th6 ga lilp hay thay df>i m(>t each d6 

dang. di6m nay dugc vi€t ngay 6 dfiu chuong trinh, can cu vao d6 d6 d~t dvng cv cit tru&c 

khi ch~y chuong trinh gia cong (hinh 4.4) 
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LJ 
X Po 

z 

hinh 4.4 diSm W va diSm Po 

1.2.4 Biim chufin cua may (kj hifu R). 

Trong h~ thbng may do dich chuySn, cac gia tri do thµc se mfit di khi c6 sµ c6 mfit 

di~n.Trong nhung trucmg hqp nay, dS dua h~ thbng do tr& Ii.ii trl;lilg thai da c6 tru6'c thi 

phai dua dvng cv cit t6'i diS~ R. DiSm chufin R c6 m<)t khoang each so v6'i diSm gbc cua 

may. 

f)S giam sat va di8u chinh kip thai quy di.io chuySn d<)ng cua dvng Cl), cin thi€t phai 

b6 tri m<)t h~ thbng do luang dS xac dinh quang duang thµc t€ so v6'i t9a de) l~p trinh. Tren 

cac may CNC nguai ta d~t cac mbc dS theo doi cac t9a de) thµc cua dvng cv trong qua 

trinh dich chuySn, vi tri cua dvng cv luon luon dugc so sanh v6'i gbc do luang cua may M. 

Khi bit diu d6ng mi.ich dieu khiSn cua may thi tfit ca cac trl)C phai dugc chi.iy ve m9t diSm 

chufin ma gia tri t9a de) cua n6 so v6'i diSm g6c M phai luon luon khong df>i va do cac nha 

ch€ ti.io may quy diflh. DiSm d6 g9i la diSm chufin cua may R (Machine reference point). 

Vi tri cua diSm chufin, nay dugc tinh toan chinh xac tu tru6'c b&i 1 cu ch~n lip tren 

ban trugt va cac cong tic gi6'i hi.in hanh trinh. Do de) chinh xac vi tri cua cac may CNC la 

rfit cao (thuang v6'i h~ thbng do la h~ Metre thi gia tri cua n6 la 0, 001mm va h~ Inch la 

0, 0001 inch) nen khi dich chuySn tr& ve di Sm chufin cua cac trvc thi ban diu n6 chi.iy 

nhanh cho d€n khi g~n d€n vi tri thi chuySn sang ch€ de) chi.iy ch~m dS dinh vi m<)t each 

chinh xac. 
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1.2.5 Biim thay d{lng C{l c&t (ky hi?u N). 

La di€m ma dvng cv c~t se 6 d6 tru&c khi thay d6i dvng cv khac, d€ tranh va 

ch~m dvng cv c~t vao chi ti6t (hinh 4.5) 

Hinh 4.5: Cac di€m N va E 

1.2. 6 1Ji€m iliiu chinh d{lng C{l c&t (ky hi?u E). 

Khi su dvng nhi6u · dvng cv c~t, cac kich thu&c cua dvng cv c~t phai duqc xac 

dinh tren thi6t bi di6u chinh d€ c6 thong tin dua vao trong h~ th6ng di6u khi€n nhim hi~u 

chinh t1J d()ng kich thu&c dvng cv c~t (hinh 4.4) 

1.2. 7 IJiim c&t cua dao: P 

0i€m nay la di€m dinh dao thµc hay ly thuy6t. n6 chinh la mfii dao. 

2. IJJC IJIEM CUA BO GA SU DlJNG TREN MAY TI$N CNC 

Cac may CNC c6 d◊ chinh xac gia cong rfit cao (µm), do d6 db ga c6 anh huang 

rfit Ian d6n sai s6 chufin khi dinh vi chi ti6t trong thanh phfin sai s6 t6ng c9ng. 06 ga tren 

may CNC phai dam bao d◊ chinh xac ga d~t cao hon cac d6 ga tren cac may v~ nang 

thong thuong. 0€ dam bao d◊ chinh xac ga d~t thi phai ch9n chufin sao cho sai s6 chufin 

bfug 0, sai s6 kt;p ch~t phai ·co gia tri bing nh6 nhfit, di€m d~t cua lµc kt;p phai tranh gay 

bi6n d,,mg cho chi ti6t gia cong . 

Cac may CNC c6 d◊ cung vfmg rfit cao, do d6 d6 ga tren cac may d6 khong 

duqc lam giam d◊ cung vfmg cua h~ th6ng cong ngh~ khi su dvng may v&i cong sufit t6i 

da. 0i6u d6 c6 nghia la d6 ga tren may CNC phai c6 d◊ cung vfmg cao hon cac d6 ga 
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thong thuang khac. Vi v~y d6 ga tren may CNC phai dm;rc ch€ t~o tir thep hgp kim v6i 

phuong phap toi be m?t. 

Khi gia cong tren ~ac may CNC, cac dich chuy8n cua may va dao duqc bit dfiu 

tu g6c to~ d9, do d6 trong nhieu truang hgp d6 ga phai dam bao sµ dinh hu6ng hoan toan 

cua chi ti€t gia cong, c6 nghia la phai h~n ch€ tftt ca cac b~c tµ do. Bieu d6 cung c6 nghia 

la phai h~n ch€ tfit ca cac b~c tµ do khi dinh vi d6 ga tren may (phai dinh hu6ng d6 ga theo 

ca hai phuong d9c va ngang cua ban may) 

Tren cac may CNC nguai ta c6 ging gia cong duqc nhieu be m?t chi ti€t v6i m9t 

lfin ga d~t, do d6 cac ca cftu dinh vi va k~p ch?t cua d6 ga khong duqc anh huong d€n 

dl,lng C\l cit khi chuy8n be m?t gia cong, phuong phap k~p ch?t c6 hi~u qua nhftt la k~p 

ch?t 6 be m?t d6i di~n v6i be m?t dµih vi. 

3. cAc LOP l)(J GA 
3.1 D6 ga v;m nang khong di~u chinh. 

Lo~i d6 ga nay c6 cac chi ti€t da duqc dieu chinh c6 dinh d8 ga nhieu lo~i chi 

ti€t gia cong khac nhau trong san xuftt don chi€c va lo~t nho. :06 la cac lo~i mam C?P duqc 

dung d8 truyen mo men xoin cho chi ti€t gia cong. C6 3 lo~i mam C?P thuang duqc sfr 

dl,lng tren cac may ti~n CNC (ngoai mam C?P 3 va 4 ch§.u thong dl,lllg). 

3.2 Mam c{ip ly tam (mam c{ip quan tinh). 

Lo~i mam C?P c6 hai ho~c 3 chftu kyp. Cac chftu kyp la nhfrng chi ti€t l~ch tam 

d9c l~p v6i nhau, khi quay du6i tac dl,lng cua lµc ly tam chung k~p ch?t va nha cac lµc can 

tµ ham ma chi ti8t gia cong khong bi xe dich du bi tac dl,lng cua lµc cit. 

3.3 Mam c{ip co chan m{it aAu cfrng. 

Mam c~p c6 chan m~t dfiu cung xac dinh chinh xac m~t dfiu cua tftt ca cac chi 

ti8t gia cong theo trl)c Z. Lµc k~p chi ti€t sinh ra nha mui tam sau. N€u m~t dfiu cua chi 

ti8t khong vuong g6c v6i tam cua n6 thi cac chan m~t dfiu an vao chi ti8t gia cong khong 

deu nhau, dieu d6 lam giam mom en xoin duqc truyen tu tfl)c chinh cua may. 

3.4 Mam c{ip co chan m{it a!u tuy d<)ng.(hinh 5.1) 

Cac nhan m?t dfiu c6 hinh d~ng tron xoay va duqc lip vao cac 16 c6 chua chftt 

deo.Khi chi ti8t gia cong duqc kyp ch~t tu mui tam sau,m~t dfiu ben trai cua chi ti€t d!y 

cac chan m~t d~u v6 hen trai va lam cho ap lµc cua chit deo tang len. Nhu v~y t§.t ca cac 

~~~~~~~~~~~~~~ri~~~~~~ 

chan hfiu nhu bfing nhau. Mam C?P m~t dfiu c6 chan tuy d<)ng t~o ra momen xoin 16n hon 
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so v6i mam c~p c6 chan m~t dfiu cung. Lo?i mam c~p nay c6 th6 dung d6 kvP chi ti€t gia 

cong tho. S6 chan m~t dfiu c6 th€ la 8, 10, 12v.v .. 

Hinh 5 .1 : Mam c~p m~t dfiu c6 chan my d(mg 

1 - lo xo; 2 - than; 3 - chfit deo; 4 - chan m~t dfiu; 5 - mfii tam 

3.5 1>6 ga v;m nang di~u chinh. 

K€t cfiu cua df> ga v?n nang di€u chinh gf>m phfin df> ga co s& va phfin chi ti€t 

thay d6i di~u chinh, cac chi ti€t thay d6i di€u chinh c6 k€t cfiu don gian va gia thanh ch€ 

t?o khong cao. B6 ga vcp1 nang di~u chinh duqc sir dvng trong san xufit hang lo?i nh6, d~c 

bi~t la khi gia cong nh6m. Tren cac may ti~n CNC d6 ga V?n nang di~u chinh la cac mam 

c~p 3 chfiu thay d6i di€u chinh (thay d6i cac chfiu kvP) 

3.6 1>6 ga chuyen dung di°~u chinh. 

Bf> ga chuyen dung di6u chinh cho phep ga d~t m<)t s6 lo?i chi ti€t di€n hinh c6 

kich thu6c khac nhau. K€t cfiu cua df> ga gf>m hai phfin chinh: phfin d6 ga co s& va phfin 

chi ti€t thay d6i. B6 ga lo?i nay cho phep thay d5i chi ti€t gia cong ngoaI vung lam vi~c . 

cua may. Ph?m vi ung dvng c6 hi~u qua cua d6 gala trong san xufit hang lo?t. 

Bf> ga tren hinh 5 .2 duqc dung d€ gia cong cac chi ti St dcp1g cang, dcp1g chfiu kvp 

v.v .. 
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Hinh 5.2: :06 ga chuyen dung di6u chinh 

a. cac dc;mg chi ti6t gia cong; 1 - kich thu6c di6u chinh; 

b. SO' d6 ga d~t; 1 - than d6 CO' s&; 2, 4 - tn;tc ga; 

3, 5 - chi ti6t dinh vi; 6 - ranh dinh hu6ng; 7 - ch6t. 

:06 ga (hinh 5 .2b) g6m than d6 CO' SO' 1, cac chi ti6t thay d6i: tn.ic ga 2, tn;tc ga 4, 

cac chi ti6t dinh vi 3 va 5. D6 ga dugc dinh vi tren ban may bilng m9t dAu cua tn;tc ga 2 va 

ch6t 7. Chi ti6t gia cong dugc dinh vi bilng m~t philng tren cac chi ti6t dinh vi 3 va 5 v6i 

cac m~t 16 tren hai tn;tc ga 2 va 4. Chi ti6t dugc kvP ch~t bilng hai dai 6c. Cac chi ti6t thay 

d6i 4·va 5 dugc Hip d~t va di6u chinh theo ranh dinh hu6ng 6 cua d6 ga. Kich thu6c di6u 

chinh la 1 (khoang each gifra cac tam 16 cua chi ti6t gia cong). 

3. 7 B6 ga v~n nang - Hip ghep. 

Thanh phAn cua d6 ga v~n nang - Hlp ghep la nhfrng chi ti6t chuful dugc ch6 t~o 

v6i d9 chinh xac cao. Cac chi ti6t nay c6 ranh then d6 Hip ghep. Sau khi gia cong m9t lo~i 

chi ti6t nao d6 nguoi ta thao d6 ga ra va Hlp ghep l~i d6 ga d~t chi ti6t khac. Do d9 chinh 

xac cua cac chi ti8t rftt cao cho nen sau khi l~p ghep ta khong phal gia cong b6 sung. 



32 

1 

Hinh 5 .3: D6 ga v~n nang - lilp ghep 

a) k8t cftu; b) sa d6; c) cac chi ti8t; 

I - ca cftu ty v6i ch<St dinh vi; 2 - ca cftu dinh vi; 3 - mo k~p; 4 - dai <Sc k~p; 

5 - phi€n ty m~t hen; 6 - phi€n ty day; 7 - phi€n ty m~t dfiu. 

D6 ga v~m nang - lilp ghep duqc dung tren cac may CNC trong di~u ki~n san xuflt 

dan chi€c va hang lo~t nho. 

3.8 D6 ga Hip ghep di~u chinh. 

Lo~i d6 ga nay duqc dung tren cac may phay CNC ho~c cac may khoan CNC. 

Tren chi ti8t ca so ( d€ d6 ga) nguoi ta gia cong cac h~ 16 d€ lilp ghep cac chi ti€t dinh vi va 

k~p ch~t khi mu6n t~o thanh d6 ga m6i. 

H~ 16 tren d8 d6 ga lilp ghep di~u chinh dam bao d9 chinh xac, d9 cung vilng va 

d9 6n dinh cao han h~ ranh trend€ d6 ga v~n nang l~p ghep. Hinh 5.5 la cac d€ d6 ga l~p 

ghep di~u chinh. 
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Hinh 5.4: D€ d6 ga l&p ghep di€u chinh 

4. cAcnGAVABIEUCHiNHvAucJPTRENMAY 

Cac vclu cijp cua may CNC duqc di€u khi8n bing h~ th6ng thuy h;c, cho nen tuy 

thu<)c vao duong kinh chi ti€t gia cong d8 chung ta di€u chinh hanh trinh cua cac vclu tren 

mam cijp. 

5. L~p trinh may ti~n CNC 

5.1 NGON NGU L4.P TRINH 

Hi~n nay, hAu h€t tclt ca cac may ti~n NC, CNC d€u sir d1,mg ngon ngfr l~p trinh theo 

tieu chu.in qu6c t€ ISO. 

D6 la ma G, ky hi~u chuc nang dich chuy8n cua d1,1ng c1,1 c&t, xac dinh ch€ d◊ lam 

vi~c cua may CNC va duqc vi€t t&t cua hai tu ti€ng Anh: Geometric Function. 

H~ di€u khi8n cua FANUC v&i cac phfin m€m di theo d€u sir d1,1ng ma G. 

Cac chuc nang cua ma G duqc th6ng ke nhu sau: 

Ma tieu Chfrc nang 

chuin 

GOO - Dich chuyen nhanh khong an dao. 

GOl - N<)i suy tuyen tinh ( n<)i suy duong thang) (tien/ cat thang). 

G02 - N<)i suy vong tron (tien/ cat cung tron) theo chieu kim dong 

h6. 

G03 - N<)i suy vong tron (tien/ cat cung tron) nguqc chieu kim dong 
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hb. 

G22 - L~nh ki€m tra vung gi&i hc;Ln dao 

G23 - Huy b6 l~nh ki€m tra vung gi&i h~ dao 

G32 - Cat ren 

G40 - Huy l~nh bu ban kinh miii dao. 

G41 - L~nh bu ban kinh miii dao ben trai. 

G42 - L~nh bu ban kinh miii dao ben phai. 

G50 - Thi6t l~p h~ trµc t9a d9 ( gi&i hc;tn s6 vong quay trµc chinh). 

G70 - Chu trinh cat tinh. 

G71 - Chu trinh cat tho m~t ngoai 

G72 - Ket thuc chu trinh cat tho mijt ngoai 

G73 - D6ng lc;Li vong lijp chu trinh 

G74 - Ket thuc cat m~t cua chu trinh 

G75 - Cat m~t ngoai doi v&i chu trinh 

G76 - Chu trinh cat ren 

G90 - Chu trinh cat A 

G92 - Chu trinh cat ren 

G94 - Chu trinh cat mijt dau ( cat B) 

G96 - Dieu khi€n toe d9 trµc chinh (ml phut) 

G97 - Di6u khi~n toe d9 trµc chinh (vong/ phut) 

G98 - Luqng tien dao theo phut (mm/ phut). 

G99 - Luqn~ tien dao theo vong (mm/ vong). 

5.2 CAC HiNH THUC TO CHUC L;f.P TRiNH 

D€ thµc hi~n vi~c l~p trinh gia cong, c6 hai hinh thuc t6 chuc l~p trinh sau day: 

- L~p trinh tc;Li phan xuong. 

- L~p trinh trong chuful bi san xu~t. 

a. ffinh thrrc l~p trinh t~i phan xrr«ng. 

L~p trinh tc;Li phan xuong duqc thµc hi~n trµc ti~p tren may thong qua bang di~u 

khi€n. Man hinh cua h~ diSu khiSn giup cho nguai l~p trinh quan sat duqc cac dfr li~u dua 

vao va ki€m soat duqc cac 16i cua chuong trinh. Sau khi l~p trinh xong chung ta c6 th€ cho 
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chc;iy chuong trinh mo ph6ng bfulg d6 hoc;i tren man hinh. Nhu V?Y qua man hinh chung ta 

c6 th€ phat hi~n d1_mg cv cllt c6 va chc;im vao chi tiSt ho~c chuy€n d9ng c6 sai quy dc;io 

khong. NSu xay ra cac truong hgp d6, nguai l?p trinh phai sua lc;ii chuong trinh. 

D6i v&i hinh thuc l?p trinh tc;ii phan xu6ng nguai v~ hanh may phai c6 trinh d9 

tay ngh~ cao. 

b. Hinh thfrc l~p trinh trong chufin bj san xuftt. 

Hinh thuc l?p trinh trong chwin bi san xuAt ap dvng cho cac nha may c6 quy mo 

san xuAt l&n, sir dvng nhi~u may CNC khac nhau, gia cong nhi~u loc;ii chi tiSt khac nhau. 

Cong vi~c l?p trinh duqc thvc hi~n tc;ii phong cong ngh~ ho~c tc;ii trung tam l?p trinh cua 

nha may. Chuong trinh duqc chuy€n dSn cac may CNC tn,rc tiSp qua mc;ing hay d1a m~m. 

Nhu V?Y nha may cftn c6 d9i ngfi l?p trinh vien duqc dao tc;io chuyen mon hoa va ung dvng 

thanh thc;io cac phuong phap l?P trinh. 

U u di€m cua hinh thuc l?p trinh nay la nang suAt l?p trinh cao va nguai l?p trinh 

tuy chua v?n hanh may thanh thc;io vfin c6 th€ l?p trinh gia cong cho nhi~u loc;ii chi tiSt 

khacnhau. 

Tuy nhien, hinh thuc l?p trinh trong: chuAn bi san xuAt c6 nhuqc di€m la cac 16i 

chuong trinh chi duqc phat hi~n sau khi ch~y mo ph6ng ho~c gia cong thu. 

c. cAu TRUC M()T CHUllNG TRiNH GIA CONG 

Chuong trinh NC (Numerical Control) la t?p hgp toan b9 cac l~nh cftn thiSt d€ gia 

cong m9t chi tiSt tren may cong Cl) CNC. cAu true cua m9t chuong trinh NC da duqc tieu 

chuAn h6a. 

M6i m<)t chuong trinh NC bao gia cfing duqc bllt dftu b~ng m9t ky hi~u chuong 

trinh. Tuy thu9c nai san xuAt h~ di~u khi€n, cac ky hi~u chuong trinh c6 th€ la cac chfr s6 

va cac chu cai. 

cAu true m9t chuong trinh gia cong NC tren may CNC bao gia cfing g6m c6 3 phftn: 

+ llftu chrrO'ng trinh: Bao g6m cac l~nh nhu: Ten chuong trinh; khai bao di€m 

bllt dil.u cua d1_mg c1_1 cllt, ch9n d1_1ng c1_1 cllt, ch9n t6c d9 tr1_1c chinh, dung dich tron ngu9i. 

Vi d1_1: 00005 (Ky hi~u cua chuong trinh) 

G50 S2000 (T6c d9 t6i da tfl_lc chinh 2000 vong / 

phut) 

GOO G97 S1000 TO IOI M03 (T6c d9 quay trl_lc chinh tinh theo vong/ 

phut, s6 vong quay 1 000vong/ phut, dao s6 1 & b9 nh& thanh 0 1, trl_lc chinh quay cung 

chi~u kim d6ng h6 ) 
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N25 Sirnrm T01 M!J3 MOB 

! J MCI dung djch 1am m:lt 

T11,Jc ch1nh quay cung chi~u kim d6ng hd 
ChQin clao s6 m 

T6c dfj tn;c c:hfnh 1000 vong/plht1t 

+ Than chrrong trinh: Bao g6m m9t t~p hqp l~nh v€ thong tin kich thu6c gia cong 

va cac ch6 d9 gia cong. 

Vi d1,1: 

NOI GOO X20.Z2. ( chc;ty dao nhanh d6n diSm c6 t9a d9 X = 20, Z = 2) 

NIO GOl Xl5.Z2.F0.3 MOS (ti6n dao dt d6n diSm X = 15, Z = 2 v6i luQ'Ilg 

ti6n dao = 3,0mm/vong, ma dung dich lam mat) 

+ Cu6i chrrong trinh: 

G6m cac h~ l~nh: tr& v€ diSm g6c chuong trinh, tit dung dich lam mat, dung tr1,1c 

chinh, dung chuang trinh .. 

Vi d1,1: 

N35 GOO X200 Z150 M09 

lam mat) 

N40M05 

N45 M30 

d. cAu TRUC M(JT CAU L$NH 

(tr& v€ diSm g6c cua chuong trinh; tit dung dich 

( dung tr1,1c chinh) 

(k6t thuc chuong trinh) 

M9t kh6i cau l~nh chuong trinh duqc c~u tc;to tu cac chu s6 va cac chu cai 

Chu s6: g6m cac s6 tu O d6n 9 

Chu cai g6m 26 chu cai tu A, B, C, ..... , X, Y, Z 

Mdu cau l~nh: 

N ..... G .... x .... Y .... z .... I .... J ... K ... F .... s .... T ... M .... 
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11:w~ tin hlnh h;;ic 
(Thong tin dicb dmy~~) 

Trong d6: 

N - S6 thu ti,r cau l~nh. 

G - Ma di6u khi8n. 

X, Y, Z - T9a d◊ theo cac tf\lc. 

I, J, K - T9a de) tam cung tron theo cac tf\lc X, Y, Z. 

F - LuQllg ch~y dao. 

s - s6 vong quay tf\lC chinh 

T - Dl_lng C\l cit. 

M -. Chuc nang phl_l. 

Cu8i cau l?nh bao giu cung co dfiu chfim phfiy (;) 

+ s6 THU TV clu LtNH: 

S6 thu ti,r cau l~nh bao g6m m9t chfi' cai N (Number) va m9t s6 tg nhien dung dfulg 

sau. S6 thu ti,r cau l~nh giup ta tim d~ dang cac cau l~nh trong be) nh6 cua h~ th6ng 

di6u khi8n, hay trong truong hqp c!n su dl_lng cac l~nh li;ip, chu trinh. 

+ THONG TIN DJCH CHUYEN: 

Bao gbm ma dich chuy8n G, kem theo cac con s6 chi ki8u dich chuy8n . 

Vi dl_l: 

GOO => dich chuy8n dao nhanh 

GO 1. => dich chuy8n dao theo duong thing 

GO2 => dich chuy8n dao theo cung tron cung chi6u kim d6ng h6. 

Cac gia tri toa de) X, Z kem theo cac con s6 chi vi tri c~n dich chuy8n d6n cua 

dl_lng C\l cit. 
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Chu y: Sau cac con s6 phai c6 dllu chllm d€ chi gia tri d6 duqc tinh b~ng mm 

Vi d1;i: 20. = 20mm 20 = 0.02mm (20µm) 

+ THONG TIN V 4N HANH: 

Bao g6m: 

- L~nh vS luqng dich dao F (luqng chi;iy dao ), kem theo chi gia tri dich chuy€n 

Vi d1;t: 

F0.2 La luqng dich chuy€n dao 0.2mm/vong 

- L~nh vS d1;tng c1;t c~t, kem theo s6 chi s6 hi~u dao va s6 hi~u b9 nh6 dao (tool 

offset) 

Vi d1;t: T0202 Vi trf cua dao tren dai dao la s6 2, t9a d9 cua dao ti;ii b9 nh6 s6 02 

- L~nh vS cho tt1;tc chfnh quay M, kem theo chi s6 chiSu quay. 

Vi d1;t: 

M04 la tt1;tc chinh quay nguqc chiSu kim d6ng h6 

- L~nh vS m6 dung dich lam mat MOS, dong dung dich lam mat M09. 

- L~nh M con g9i la cac chuc nang ph1;t. 

5.3 M9t s6 khai ni~m: 

a. T9a dQ tuy~t d6i -ABS (Absolute): X, Z - trong d6 X xac dinh theo duong kinh 

La t9a d9 luon nh~n di€m O lam g6c t9a d9. 

- - -

D 
F E 

100 

Vi d1;t: 0 (X,Z) = (0,0); A (30,0); B (30,-20); C ( 

) 

B 

' 

' 

l,jj 0 CJ 0 CJ ~ -
~ 

(") 

""'" 
ID 

~ -e. -e. -e. 

A. 

C ' 

20 -

35 

-

); D ( , ); E ( , ); F ( , 
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b. TQa di} trrO'Ilg dBi-REL (Relative): U, W -trong d6 U xac dinh theo duong kinh. 

La t9a de) nh~n di~m k6 tru6c lam g6c. 

.. 

/4i 0 C) C) C) ~ - - - -
~ l!7 

(Y) -s;j"" ID 
& B- B-

B A 

D C 
F E 

65 15 20 

Vi dg: Ao (U, W) = (30,0); BA (0,-20); CB (10,0); De ( , ); E0 ( , ) 

* A.p d1,mg: Xac dinh t9a de) tuy~t d6i va tuang d6i cho cac di~m c~n ti~n theo chi ti€t sau 

' 

C) 

co 

·• 

- ,__ - - -

15_ 

-

"' C) I 
0 

-s:j'" 0') 
B "& 

I-

V 
. 20 _ - -

8 -

120 

Chiti~t 01 

RENM40x3 ' 

I 
I 

R15 • 
,,,_ 

---- C) 
C) C) 

- - .... 
0') 

-.::::j"" r---.. 

~ 
"@. fl 

• 

. 

22 15 
_;; 

~ 

■ 



0 0 

-e. -e. 

90 

40 

33 

40 

50 

70 

Chi ti~t 02 

T9a d(> tuong d6i 

()j 
-.;;t- o o X 
..-l ()j (Y) <..D 
-e. -e. -e. (Y) 

z 



41 

T9a d9 tuy~t d6i T9a d9 tuong d6i 

c. H~ tQa dQ tren may ti~n CNC: 

- --- -- - -- -a--.-.z+ r 
X+ 

X+ \__ 
-------m-__._z+ 

* Chuy: 

- Chi8u duong cac tn,ic la chi8u hu6ng xa mam c~p. 

- Chi8u thu~n la chi8u tir tfl)c Z sang tn,ic X. 

5.4. Trinh tl}' l~p trinh tren may ti~n CNC: 

a. 09c, nghien cuu ban ve: d~ bi6t chu~n bi may, phoi, dao, d1,mg c1,1, l~p quy trinh gia 

cong, ... 

b. L~p chuong trinh NC: tinh toan, xac dinh ch6 de) cit (S, F, ... ) va duong ch~y dao, ... 
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c. Truy€n, nh~p du li?u tu PC sang CNC, mo ph6ng, chinh sua, ki6m tra, ... 

d. Gia cong va bao tri may sau gia cong. 

5.5 Cfiu true mQt cau l~nh NC: 

N ... G ... X (U) ... Z (W) ... T ... S ... M ... F ... ; 

Trong d6: 

N la dia chi cau l?nh, vi d\l: Nl, N2, N3, ... hay N2, N4, N6, ... hay N3, NS, N7, ... 

G la G - Code di€u khi6n dao. 

X (U) ... Z (W) ... : T9a d9 di6m dich (di6m d€n). 

T la l?nh thay dao - g9i dao. 

S la l?nh cai dijt s6 vong quay cho tq1c chinh- chi ti€t-mam c~p. (vong/phut) 

M la l?nh di€u khi6n may. 

Fla v~n t6c cit, t6c d9 chc;ty dao, lm;mg an dao, t6c d9 ti€n ban dao, ... (mm/vong) 

* Chu y: F (mm/phut) = F (mm/vong) x S (vong/phut). 

4. Cfiu true m9t chmrng trinh NC: 

% O____ (Ten chuong trinh, vi d\l nhu: % 01234) 

Nl GS4; 

N2T 

N3 S ... M ... ; 

N ... GO X ... Z ... ; 

N ... G28 UO. ; Chc;ty dinh chuful v€ g6c t9a d9 cu.a may theo phuong X. 

N ... G28 WO. ; Chc;ty dinh chu~n v€ g6c t9a d<) cu.a may theo phuong Z. 

N ... MS ; Ngung tl"l)c chinh. 

N ... M30 ; K€t thuc chuong trinh. 

% 

5.6 L~nh cai d~t ( djnh vi) g6c tQa d(> cho chi ti~t gia cong: 

N ... GS4; (c6 th6 dung GSS, GS6, GS7, GS8, GS9) 

5.7 L~nh thay- gQi dao: 

N ... Taabb; 

Trong d6: 

aa: la chi s6 chi vi tri dao tren mam dao. 
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bb: la chi s6 chi vi tri chua c~c thong s6 hi~u chinh cua dao (tuong ung). 

* Chuy: 

Nen ch9n aa = bb. 

5.8 L~nh cai d~t s6 vong quay cho tr1,1c chinh - chi ti~t gia cong: 

N ... S ... M3 ; hay MO3 : tr\lc chinh quay thu~n chi€u quay (vong/phut). 

Ho~c 

N ... S .... M4; hay MO4: tf\lC chinh quay nguqc chi€u quay. 

5.9 M{>t s6 I~nh di~u khiin may: 

MS hay MOS ; m& may barn _tu6i ngu<)i. 

M9 hay MO9 ; tilt may barn tu6i ngu<)i. 

M5 hay MO5 ; ngung tr\lc chinh. 

M3 O ; k6t thuc chuong trinh. 

5.10 L~nh ch~y dao nhanh KHONG cit gQt: GO hay GOO 

N ... GO X . . . Z ... ; trong d6 X, Z la t9a de) cua di€m dich. 

* Chu y: d€ dam bao an toan, c6 th€ su d\lng l~nh GO nhu sau: 

N ... GO X ... ; 

N ... GO Z ... ; 

Ho~c nguqc l~i. 

5.11 L~nh ch~y dao CO cit gQt theo drrcrng thing: GI hay GOI 

N ... GI X ... Z ... F ... ; trong d6 X, Z la t9a de) cua di€m dich. 

* Chu y: c6 th€ su d\lllg l~nh GI nhu sau: 

N ... Gl X ... F ... ; 

N ... Gl Z ... F ... ; 

Ho~c nguqc l~i. 

5.12 L~nh ch~y dao CO cit gQt theo cung tron: 

G2 hay GO2: cung tron thu~ chi€u quay. 

G3 hay GO3: cung tron ngm;rc chi€u quay. 

N ... G2 hay G3 X ... Z ... R ... F ... ; 

Trong d6: X, Z la t9a de) di€m cu6i cung, R la ban kinh cung. 

5.13 L~p trinh v6'i tQa d(> tmmg d6i: 
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N ... G91 ; Dinh nghia t9a d() la tuong d5i. 

..... chuong trinh duqc vi6t v.6i t9a d() tuong d6i (U, W). 

N ... G90 ; Dinh nghia t9a d9 la tuy~t d6i. 

5.14 L~p trinh hi~u chinh (bu trir) ban kinh dao: 

G41: hi~u chinh hen trai duong chl;ly dao. 

G42: hi~u chinh hen phai duong chl,ly dao. 

G40: kSt thuc hi~u chinh. 

* Cach su d\l!lg: 

N ... G41 hay G4 2 ................. ; 

Chuong trinh clin ti~n. 

N ... G40; 

5.15 Chu trinh ti~n tho dQc trl}.c co phan l&p: G71 

N ... G71 U ... R ... ; 

N ... G71 P ... Q ... U ... W ... F ... ; 

Trong d6: 

+ U ... (cau dliu tien) la chi~u sau m6i lap cit. 

+ R ... la khoang lui dao tinl1 theo phuong X sau m6i lap cftt (thuong ch9n khoang 1mm). 

+ P ... : Dia chi cau l~nh dliu tien cua doi;in chuong trinh clin ti~n ( dva vao N ... ). 

+ Q ... : Dia chi cau l~nh cu6i cung cua doi;in chuang trinh clin ti~n ( dva vao N ... ). 
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+ U ... W ... : hrQ'llg du chira l~i theo X va Z d€ ti~n tinh hay cho bu&c sau. 

5.16 Chu trinh ti~n tinh: 070 

N ... 070 P ... Q ... F ... ; 

Trong d6: P ... Q ... tuong tlJ nhu 071. 

(Thuong thi ti~n tinh c6 S 1611 hon ti~n tho, nhung F cua ti~n tinh nho hon ti~n tho) 

5.17 Chu trinh ti~n ranh: 075 

N ... 075 R ... ; 

N ... 075 X ... Z ... P ... Q ... F ... ; 

Trong d6: 

Z+ 
"0, - - - a.--r----11 
>< 

X+ 

-z 

+ R ... : la khoang lui dao theo phuong X sau m6i 16p dt, thong thuong ch9n bing 1. 

+ X ... Z ... la di€m cu6i cua ranh c~n ti~n (xac dinh nhu hinh ve). 

+ P ... : la chiSu sau m6i 16p dt theo phuong X, duqc tinh nhu sau: 

- N€u m6i 16p c~t la 0.5 mm thi khai bao P ... la P500 

- N€u m6i 16p c~t la 1 mm thi khai bao P ... la PlOOO 

+ Q ... : la luQ'llg (khoang) djch dao ngang theo phuong Z, duqc tinh nhu sau: 

- N€u khoang dich dao ngang la 0.5 mm thi khai bao Q ... la Q500 

- N€u khoang djch dao ngang la 1 mm thi khai bao Q ... la Q 1000 

* Chuy: 

+ Vi tri b~t cua dao la ZA thi trong chuong trinh phai " + " bS n)ng dao b. 

5.18 Chu trinh ti~n ren tr\l voi bmrc ren khong d6i: 092 

N ... 092 X ... Z ... F ... ; 
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Trang d6: 

X ... Z ... la di€m cu6i cua do~n ren cfin ti~n ( c6 th€ xac dinh dai han so v6i ban ve). 

F ... : bu6c ren cfin ti~n = P (mm). 

z 

+ a : g6c dinh ren (a= 60 d9: ren h~ met; a= 55 d9: ren h~ inch). 

+ X = Xe: duang kinh chan ren d.n ti~n. 

+ h: chi8u cao ren. 

+ Xd: duang kinh dinh = duang kinh phoi tru6c khi ti~n. 

* Tinh toan cho ren h~ met: Xac dinh Xe 

Xc=Xd-2xh 

V6i h = p x sina, v6i a= 60 d9, ta c6: h = p x sin60 = p x 0.866 

5.19 TU L$NH D! CH CHUYEN DAO NHANH KHONG CAT GQT: GOO 

V6i d~ng di8u khi€n nay, djch chuy€n nhanh d1,mg C\L citt tu di€m hi~n t~i cua n6 d€n 

di€m ti€p theo da dugc l~p trinh v6i m9t t6c d9 ch~y dao t6i da ( ch~y dao nhanh khong 

citt). 

H~ di8u khi€n se cho may ch~y tung tf\Lc m9t d€n rung di€m da cho trong cau l~nh. 

D~ng di8u khi€n nay chu y6u d€ dich chuy€n dao nhanh. 

Mfiu cau l~nh : 
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GOO 

Gia tr, ctmyen dich theo trl.lc Z 

Gia tn d,ch chuyen theo trl.lC X hay tc;,a tr() ffi~m rnch 

L~nh 'Vi tri tinh theo phU'O'ng x ff(!Q-'C 1ay theo gia tri trU'frng kin 

Chu y: D6i v6i may ti~n CNC, khi su d1,mg GOO thi dao luon dich chuy8n theo 

phuong hqp trµc Z m<)t g6c 60° 

5.20 TUL$NH DJCH CHUYEN DAO CAT GQT THEO 1>110NG THANG (N{>i 

suy drr011g thing): GOl 

M~u cau l~nh: 

GOl X ..... Z.. ... F ..... 

Vi d\l 1: N03 GOl XlOO Z50 F0.05 

Dong l~nh nay c6 thu t\I trong chuong trinh la 3, cit theo duong thing 1ir vi tri hi~n 

t~i t6i di8m c6 t9a d<) X = 100, Z = 50 v6i luQ'Ilg ch~y dao 0.05mm/vong. 

Vi dv 2: L~p trinh gia cong theo duong cit (hinh 8.1) 

1. (0) > (1) > (2) > (3) > (4) > (5) > (6) > (7) > (8) > (9) > (0) 
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9 
----7 ---- ---- ---- ---- ---- ---- ----6 5 ---- ---- ---- ---- ---- ----

4 3 
/ 0 / 

2 1 / 
/ 

Hinh 8 .1: L~p trinh su dvng GO 1 

Chuong trinh: 

01008 

T0101 Dao s6 1, bi} nha s6 01 N5 

NlO G97 S 1000 M03 MOS T<5c di} trl!,c chinh 1000 vong/phut quay 

N15 

citaph6i 

N20 

N25 

GOO X25. Z2.; 

G0l X20. Z0. F0.2; 

G0l X20. Z-10.; 

cimg chiJu kim d6ng h6, ma dung dtch lam 

ngui}i. 

Dao di chuyin din gdn mij,t ddu 

Dao di chuy~n d€n (1), v&i bu&c ti€n 0.2 

mm/vong 

Dao cit d9c tu (1) d€n (2) cung v&i bu&c 

ti€n tren 

N30 G0l X25. Z-10. F0.1; Dao cdt mij,t ddu (2) din (3) vai lu()'ng 

chgy dao 0.1 mm/v 

N33 G0l X25. Z-20. F0.2; Dao cit d9c tu (3) d€n (4) v&i bu&c ti€n 

0.2mm/vong 

N35 G0l X35. Z-30. F0.2; Dao cdt xien (4) din (5) vai lu()'ng chgy 

dao 0.2mm/v 



N40 

N45 

N50 

N55 

N60 

N70 

N75 

GOl X35. Z-40.; 

GOl X40. Z-40.; 

GOl X40. Z-50.; 

GOl X45. Z-45.; 
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Dao cit d9c tu ( 5) d€n ( 6) v6i bu6c ti€n 

0.2mm/vong 

Dao c&t mij,t adu ( 6) ain (7) vai lu()'flg 

chqy dao 0.2mm/v 

Dao c&t d9c theo ilucrng c&t (7) d€n (8) 

v&i lu()'flg chr;zy dao 0. 2mmlv 

Dao chqy kh6ng (8) d€n (9) 

G28 UO. WO. MOS M09; Dao ch~y nhanh ve di6m g6c t9a d9 

may, ngung tn,ic chinh, tit dung djch tron ngu9i 

TOlOO Huy l~nh offset dao 

M30; K€t thuc chuong trinh 

5.21 TU LE:NH DJCH CHUYEN DAO CAT GQT THEO BU ONG TRON (N<)i suy 

cung trim): G02, G03 

V 6i d~ng dieu khi6n nay, dao cit se djch chuy6n theo cung tron tir di~m hi~n t~i t6i 

di6m dich v6i luQ'llg ch~y dao da duqc xac dinh. 

Mftu cau l~nh: 

G02(G03) X(U) .... Z(W) ..... R.... F .... 

t LuQ'llg dich dao( bu6c ti€n) 

Gia tri ban kinh 

Gia tri t9a d9 theo tn.ic Z 

Gia tri t9a d9 theo tn.ic X ( tinh theo duong kinh) 

L~nh dich chu 6n dao theo duon tron 

Sa d6 tinh quy d~o cung tron trong m~t phllng XOZ (hinh 8.2) 
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G02 

~ 
G03 

Hinh 8.2: Sa d6 giai thich chuc nang G02, G03 

Vid1,1: 

Li;ip trinh l~nh di chuyen dao tir A d6n B d6n C d6n D d6n E d6n F d6n G d6n H tr& v6 
A (hinh 8.3) 

0 
n 
B 

E D 
R15 

40 

Hinh 8.3 

00001; 

T0lOl; 

G97 S700 M03 MOS 

Tu A d6n B : GOO XO. Z5.; 

Tu B d6n C : G0lX0.Z0.F0.2; 

Tu C d6n D: G03X30.Z-15.Rl5.F0.15; 

Tu D d~n E: G0lZ-30.F0.2; 

Tu E d~n F: G02X40.Z-40.F0.15; 

Tu F d6n G: G01X50.F0.2; 

/ 
/ 

/ 

I 

/ A(120,80) 

/ 



Tu G dSnH: X55.; 

Tu H dSn A : G00X120.Z80.; 

G28U0.W0.M05M09; 

T0l00; 

M30; 
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Gia tri ban kinh cung cftn c~t c6 th~ xac dinh qua thong s6 n('>i suy I va K nhu hinh ve 

G02 

~ 

K 

z 
'-------------~ 

*Chu y: 
+ Gia tri cua I, K (khoang each tu di~m b~t dAu cua cung trcm dSn tam 

cung trcm) I!y theo gia tri ha? kinh. 

+ D!u (-), ( +) cua tri s6 I, K tuy thu('>c vao vi tri tam cua cung trcm o g6c 

phAn tu nao (I, II, III, IV) va dugc xac dinh theo sa d6 sau: 
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Chi~u du~O'ng cu a tr(Jc X 

1+ K 

0i~mb~td~u 
--cua c:ung[ tron 

,,,,,,.,,-
"llllllt- ....... _'"'"~·· - ..................... -·~ ---- - - - ._z 

Chi~u duang cuia tryc Z 

HI liV 

I . IK 

t 
Hinh 8.4: Sa db xac dinh dfiu cua I, K. 

Cau l¢nh djch chuydn dao tir A ain B nhu hinh sau: 

B 

G02 XB0.Z-45.120.K0.F0.2 

Bai tQ;p frng d{lng: 

1. L(ip chuong trinh djch chuydn dao tir Po ain P 1 .... vJ Po 



P4 

2. Lq,p chuang trinh djch chuydn dao tir 

\. .. ~) 
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--- _______ )) 
- I 

I 
I 

I 
P3 ; 

,._ . .., 

I 
I 

P2 P1 

I 

I 
I 

I 
I 

DJ r-,. ----- -----'--'-: .. ::H,-_____ _,_ 

I. ..1 

3. Lq,p chuang trinh djch chuydn dao tir 
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f,'", __ lJ 
~~-=--£-~------------- / 

C.'J u·) ,:~··::- t, ... ) 

c2/ 
I 

I 

-+--i--l~:·,c+1·~-' L±-:l -+------ ~ f-----+-- P.,.] 1---t-+--~ 

-<;. ·c::~- \~:.. 

I. 

ii-•, 

....... ,~) 

I 
I 

I 
I 

I 

5.22 TU L$NH D[CH CHUYEN DAO VE DIEM CHUAN R CUA MAY: G28 

Khi su d\lng l?nh G28 d\lllg C\1 cit se tµ d<)ng tr& v€ di~m g6c cua may ( di~m R). 

Thong thuong l?nh nay duq su d\lng vao cu6i chuong trinh, sau khi da thµc hi?n xong m<)t 

b€ m~t chi ti€t. Ho~c khi c~n tr& l~i vi trf g6c d~ h? th6ng do dich chuy~n nh~ bi€t duqc. 

M~u cau l?nh: 

G28 X(U) ..... Z(W) ..... ; 

Trong d6 gia tri t9a d◊ theo tr\}c X va tf\lc Z la di~m trung gian ma dao se di qua 

d6 tru6'c khi tr& v€ di~m R. 

Vi dw Dao dang & di~m A, n€u c6 cau l?nh G28X50.Z65.; Thi dao se di qua di~m B d~ 

tr& v€ g6c (nhu hinh ve) 

c:~~ C::< 
M 

~J '----

I 

\ 
Hinh 8.5 
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5.23 M(JT SO Tif L$NH KHAC 

a. L~nh tr~ (dirng v6i thoi gian xac djnh) G04. 

V&i l~nh nay, d\lng C\l se dung li;ii m9t thai gian nhfit dinh. ·Su d\lllg l~nh nay khi gia 

cong cit ranh d.n b6c h€t luQ'llg duo, gia cong khoan c!n phai dung li;ii d~ be phoi (hinh 

8.6) 

Hinh 8. 7: L~nh trS G04 khi cit ranh va khi khoa 

Cac gia tri trS ph\l thu9c vao tu l~nh G98 hay G99. 

* M&u cau l~nh: 

G98 G04 X ...... ; 

p ..... ; 

Gia tri tr~ 

G99 G04 X ...... ; 

u .... ; 
P ..... ; 

Gia tri tr~ 
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- Nt3u di v6i G98 thi gia tri tr~ tinh b~ng s6 vong quay cua trµc chinh (tu 0.001 

dt3n 9999.99 vong). 

- Nt3u di v6i G99 thi gia tri tr6 tinh b~ng giay (tu 0.001 dt3n 9999.99 giay). 

Vi dl): 

G98 G04 K50 □ Thai gian dung lC;ti sau 50 vong quay cua trl)c chinh 

G99 G04 K 4. D Thai gian dung lC;ti la 4 giay 

b. LJP TRiNH THEO T()A BO TUYJ;T DOI G90 

Trong ky thu~t l~p trinh thuang su dl,lng G90, nhung trong m9t s6 truang hqp vi~c 

su dl,lng l~p trinh theo t9a d9 tuong d6i thi thu~n ti~n hon. 

L~p chuong trinh gia cong trong h~ t9a d9 tuy~t d6i la tham chit3u t9a d9 cua tfit ca 

cac diSm n~m tren bien dC;tng chi tit3t dt3n g6c t9a d9 c6 dinh. Trong chuong trinh gia cong 

tren may CNC, n6 duqc xac ~inh b~ng l~nh dia chi G90. 

Hinh 10.1: Ghi kich thu6c theo t9a d9 tuy~t d6i 
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Vi dl:l: L(ip trznh ilucrng chgy dao theo t9a il<} tuy¢t il<5i 

0 
co 
'0 

G90G00XJ 6.Z3.; 

G0JZ0.F0.2; 

X20.Z-2.; 

Z-25.; 

X40.; 

Z-35.; 

X55.Z-42.5; 

X80.; 

G00XJ 20.Z30.; 

r-

LO 
LA 
'0 

'-------

1 

-- -- - --- ---

"' 
0 0 -

--4 N-
'0 '0 

l.,j 

vi_ 25 -

35 
··-

42.5 

30 

~ 
---y 

---- I 

I 
I 

I 
I 

I 
I 0 

C2;
1 (0 

;--; 
1/ I 

!-
3 
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c. LAP TRiNH THEO TOA BO TUONG DOI G91 . . . 
V6i ki€u l~p trinh nay, t9a d(> cua cac di€m l~p trinh ti6p theo se duqc xac dinh 

bing each lAy g6c t9a d(> a ngay di€m sat tru6c, di6u nay c6 nghla la ta phai dich chuy€n 

di€m g6c W cua h~ t9a d(> sau m6i m(>t l!n xac dinh t9a d(> cua di€m l~p trinh ti6p theo. 

Trong chuong trinh gia cong tren may CNC, n6 duqc xac dinh bing l~nh dia chi G91. 

Hinh 10.2: Ghi kich thu6c theo t9a d(> tuong d6i 

Chiiy: 

Ky thu~t l~p trinh su d1;mg G90, G91 my thu(>c vao ph!n m6m di6u khi€n cua cac 

hang san xuAt va tung lo.;i,i may ti~n, may phay. 
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Vi d1,1: L{lp trinh dmmg ch~y dao theo tQa d{> trrong dBi 

--- -- ----
--

-

"' 0 
OJ 
B-

u) 

LA 
B-

~ V 

I 

G91G00U-52.W-27.; 

G0IU0.W-3.F0.2; 

U2.W-2.; 

U0.W-23.; 

UlO.W0.; 

U0.W-10.; 

U7.5W-7.5; 

U12.5W0.; 

G00U20.W72.5; 

0 0 
-

----tj-c N-
B- B-

' 

25 

35 

42.5 

30 

----; 
--- I 

I 
I 

I 
I 

I 
I 

C2;
1 

l,/~/ 

14 3 

~ 

0 
lO 
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Bai t~p ti'ng dl}ng: 

1. L~p trinh ctrrimg ch~y dao theo t9a ct<) tuy~t ct6i, tuy~t c16i 

0 L.() 

--.-tt-n LB ---
B- B-

0 0 
co I"-- ----------0 B-

c2/ 
;-1 

f'--.....,.-.t1 I 

0 1-a-~ e-.-1 , ______ _ 

B-

25 

35 

42.5 

I 
I 

I 

I 

I 
I 

I 

3x45' ~1 0_0 ~JJ 

\ R4 
\_ 

25 

40 

0 

0 
L() 



r ~ 
I 

~ \R 5 \__ 

LO 
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20 

40 
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6. cAc CHU TRINH GIA CONG 

6.1 Chu trinh gia cong tho: 

M!u cau l?nh: 

G90 x ..... z .... F ..... 

r I Bu&c tien 

T9a d() diSm ctt6i theo tn;c Z 

T9a dQ diSm cu6i theo trµc X 

61 

/ 

• 

~ 

1 0 

0 
n 



0 
L() 
& 

C2. 

L() 

f'9 
& 

62 

___l 

Vi dµ: L~p trinh gia cong tho chi tiSt, phoi 050xl00 

00001; 

T0101; 

G97S700M03M08; 

GOX55.Z5.; 

G90X48.Z-50.F0.2; 

X46.z-50.; 

X44.Z-50.; 

X40.Z-50; 

X36.Z-50; 

0 
L() 
0-

C2 

L() 

0-

)J 
C2 .,.__.....,.. _____ t 
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CXJ 0 1 
0- 0-

32 

40 
50 

Z-40.; 

X35.; 

Z-47.; 

G02X41.Z-50.R3.F0.15; 

G01X46.Z50.F0.2; 

XSO.Z-52.; 

Z-62.; 

X52.Z-60.; 

G28UO.WO. MOS; 



X35.Z-47.; 

X31.Z-40.; 

X28.Z-40.; 

X24.Z-32.; 

X20.Z-32.; 

G01Xl6.X0.F0.2; 

X20.Z-2.; 

Z-32.; 

X28.; 

6.2 Chu trinh ti~n mJt con 
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TOl00; 

M30; 

Chu trinh nay duqc dung khi gia cong cac h8 m~t con c6 chi8u dai h8 m~t gia cong khong 1cm tir 
cac phoi li~u la thep thanh hlnh tf\l 

M~u cau l~nh: 

G99G90X .... Z .... R ..... F ..... ; 

Trong d6 R la gia ttj tham s6 duqc xac dinh theo cong thuc sau: 

R= (Z+Zo)*tga v6i a la nfra g6c con ( g6c d5c) 

Z la chi8u dai ph§n con ck gia_ cong 

Zo la khoang each an toan cua dao khi hilt d§.u ch<;1,y theo chu trlnh ( khoang each tu di€m hilt d.iu 

dSn h8 m~t cua chi tiSt). 



.735 .500 

Nl 0G97S 1 000M03; 

N20T0202; 

N30G00X2.0Z5.0; 

N40G42Xl .46Zl .F200; 

2.735 

1.000 

N50G99G90Xl .6608Z-l .R-0.294 7F0.004; 

Xl.5358; 

Xl.41088; 

Xl.2858; 

Xl.16088 

Xl.0671; 

Xl.0358; 

G00X2.Z5.; 

64 

Gia tri cua R duqc xac dinh theo cong thuc sau: 

R = (Z+0.l)*tg(-15°)= 1. 1 *(-0.26795)= -0.2947 

6.3 Chu trinh ti~n tho va tinh an dao dqc. 

.100 

i.L--t 
1,760 

1.0559 tl.125 

I -

Chu trinh nay duqc SU d\mg khi gia cong chi tiSt d(;lllg thanh. N6 thuong duqc SU 

d\lllg khi gia cong cac chi tiSt c6 luqng du theo hu6ng kinh (X) kha nh6 so vm chiSu dai cua bS 

rnijt gia cong (Z). 



Khi gia cong tho 

M~u cau l~nh: 

Khi gia cong tinh 

M~u cau l?nh: 

G70P ... Q ... 
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G71 U .... R .... F ... ; 

G71 P ... Q ... U ... W ... F ... ; 

Trong d6: 

G71 Chu trinh ti~n tho an dao d9c 

U ... : Cau l~nh tren Chi€u sau c~t cua m6i bu&c. 

R.. :Cau l~nh tren la khoang lui dao (khoang h6- dao) sau m6i lfui c~t 

P .. : La s6 hi~u cua block b~t dliu cua chu trinh 

Q .. : La s6 hi~u cua block cu6i cung cua chu trinh ( duong chc;ty dao cu6i 

cung) 

U .. : Cau l~nh sau la luqng du con lc;ti cho gia cong tinh theo phuong X 

W .. : Cau l?nh sau la luqng du con li:ti cho gia cong tinh theo phuong Z 

Y nghi'a cua cac dia chi tren giai thich 6- chu trinh gia cong tho, nhung trong truong hqp nay 

khong c6 tham s6 U, W 

vi d11: L~p trinh gia cong chi tiJt biJt phoi 060x120 

00001; 

NlO T0202; 

N20 G97S 1 OOOM03; 

0 
LO 
B 

' 

- 1----

~ 
~ --. 

LO o:J 0 
.~ - 2---s;;r ; '~ 
B B B 

~- 32 
40 

50 
62 

C2 
__1 

1 
- -

Ll 



N30G00X62.Z2.0; 

N40G71U2.W2.; 

N50G71P100Q200U0.5W0.2; 

P100G01X16.Z0F0.2; 

X20.Z-2.; 

Z-32.; 

X28.; 

Z-40.; 

X35.; 

Z-47.; 

G02X41.Z-50.R3.F0. l 5; 

G01X46.F0.2; 

XS0.Z-53.; 

Q200G0 lZ-62.; 

G28U0.W0.M05M09; 

T0200; 

M30; 
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6.4 Chu trinh tifn tho va tinh an dao ngang ( tifn m~t d§u) 

Chu trinh nay dugc su dl,lllg d6 gia cong chi ti6t tu phoi thanh v&i duong kinh tuong df>i 16n va 

lugng du gia cong theo phuong Z nh6 nhfun tang nang suilt gia cong. 

Khi gia cong tho 

Mfiu cau l~nh: 

G72W ... R. .. ; 

G72P ... Q ... U ... W ... ; 

Trong d6: W ( cau l~nh tru&c )La chi~u day cua m6i lap cit 

R Khoang lui an toan sau m6i lap cit 

P S6 block bit d§.u cua chu trinh. 

Q S6 block cuf>i cung cua chu trinh ( duong ch~y dao cuf>i) 

U Lugng du d6 l~i cho gia cong tinh theo phuong X 

W Lugng du d6 l~i cho gia cong tinh theo phuong Z 



Khi gia cong tinh 

Miu cau l~nh 

G70P ... Q ... ; 

P, Q gi6ng nhu khi gia cong tinh dt d9c 

Vi dl): l~p trinh gia cong 

--
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--- - ---

~ '-~ 
0 
co 
0 

LO 
cA -
0 

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

00001; 

Nl0 T0202; 

N20 G97S 1 000M03; 

N30G00X85.Z2.0; 

N40G72W0.2R0.5; 

N50G72Pl00Q200U0.5W0.05; 

P100G01X16.Z0.F0.2; 

X20.Z-2.; 

Z-25.; 

X40.; 

Z-35.; 

X55.Z-42.5; 

Q200X80.; 

G70Pl00Q200; 

6.6 Gia cong ren 

a. Gia cong ren theo tung dong l~nh 

Miu cau l~nh: G32X ... z ... F .. .' 

0 0 -
- 4 -GI-

0 0 

V -■ 25 

35 

42.5 

30 
i 

-------1 
I 

I 
I 

I 
I 

I 
I 

c2/ 
~; 

I I 

~ 

0 
CD 



p 

H2 

Hl 

R 

1 

2 

Trong d6 X,Z la t9a de} diem cubi. 

F la bu&c ren dn gia cong 

Vi dl): 

G32X20.Z-50.F2.0; Ti~n ren c6 bu&c ren 2mm 

b. Chu trinh ti~n ren 
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Khi citt ren ta phai citt bfulg nhiSu lat citt, m6i lat citt la m9t chu trinh khep kin. sau m6i lilt citt ren 

se du chiSu sau dn thiSt, chu trinh citt ren dm;rc thvc hi~n theo mftu cau l~nh sau: 

Mftu cau l~nh: G92X(U) ... Z(W) .... F ... ; 

Trong d6: 

G92 la chu trinh citt ren 

X,Z la t9a d9 diem cubi cu.a chu trinh 

F bu&cren. 

Chuy: 

• Khi citt ren c6 ranh thoat dao ta dung them chuc nang ph\l M21 

• Khi citt ren ci;m dfui ta dung them chuc nang ph\l M22 

M6i lfui citt dao se citt di m9t l~911g kim lo~i dSn khi du chiSu sau ren thi kSt thuc. ChiSu sau cit 

dm;rc 1§.y trong bang sau: 

f 
H1 H2 

1.00 1.25 1.50 1.75 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 

0.60 0.74 0.89 1.05 · 1.99 1.49 1.79 2.08 2.38 2.68 2.98 3.27 

0.541 0.677 0.812 0.947 1.083 1.353 1.624 1.894 2.165 2.435 2.706 2.977 

0.10 0.13 0.15 0.18 0.20 0.25 0.30 0.35 0.40. 0.45 0.50 0.55 

0.25 0.35 0.35 0.35 0.35 0.40 0.40 0.40 0.40 0.40 0.45 0.45 

0.20 0.19 0.20 0.25 0.25 0.30 0.35 0.35 0.35 0.35 0.35 0.40 

6.oo l 
3.57 

3.248 

0.66 

0.45 

0.40 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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0.10 0.10 0.14 0.15 0.19 0.22 0.27 0.30 0.30 0.30 0.30 0.35 0.35 

0.05 0.05 0.10 0.10 0.12 0.20 0.20 0.25 0.25 0.30 0.30 0.30 0.30 

0.05 0.05 0.10 0.10 0.15 0.20 0.20 0.25 0.25 0.25 0.30 0.30 

0.05 0.05 0.08 0.10 0.13 0.14 0.20 0.20 0.25 0.25 0.25 

0.05 0.05 0.05 0.10 0.10 0.15 0.20 0.20 0.20 0.25 

0.05 0.05 0.05 0.10 0.14 0.15 0.15 0.15 0.20 

0.02 0.05 0.10 0.10 0.10 0.15 0.15 0.15 

0.02 0.05 0.10 0.10 0.10 0.10 0.15 

0.02 0.05 0.05 0.10 0.10 0.10 0.10 

0.02 0.05 0.09 0.10 0.10 0.10 

0.02 0.02 0.05 0.09 0.10 0.10 

0.02 0.05 0.05 0.08 0.10 

0 0.02 0.05 0.05 0.08 

0.02 0.05 0.05 0.05 

0 0.02 0.05 0.05 

0.20 0.05 0.05 

0 0.02 0.05 

0.02 0.05 

0 0.02 

0.02 

0 

Nhfrng di~m chu y khi cit ren: 

l. T6c di} quay cita tnJc chfnh du()'c xac djnh•bJng tic l?nh G97. 

2. Khi tr11,c chfnh bdt ddu hoq,t di}ng, mi}t thai gian ngdn sau mai dq,t du()'c t6c di} 6n djnh, do 

do tfnh toan khoang each truac va sau khi dao bdt ddu cdt phai du()'c xac djnh sao cha khi 

dao da c6 t6c di} cdt 6n.dtnh. 
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Hinh 11.3: D6 tbi t6c d9 trong m9t chu trinh cit ren 

Khoang each 81 va 8 2 duqc xac dinh theo cong thuc: 

Trong d6: Kl - hfulg s6, khoang 0.002 

K2 - hfulg s6, khoang 0.00055 

N - t6c d9 quay t11,1c chinh 

P- bu&c ren 

81 =K1.N.P 

82 =K2.N.P 

c. D6i vbi truong h(JJJ khong c6 ranh thoat dao( ren cq,n ddn), trong cau l?nh phai sic d1,mg chitc 

nang ph,; bling l?nh M76, huy ho l?nh M77. 

Vi d,;: G92 X50.Z-40.F2.M76; 

Vi dµ: l~p chu trinh cit ren 

I 
I 

N 
X 
L[) 

N 
+--,I-- - -- - 2 - --

___[2X45' 

---rt========t::::====:::j~~t 

1----------45-------------



G97S300T0404M03; 

G00X30.Z5.M08; 

G92X24.3Z-32.5F2.0; 

X23.8; 

X23.42; 

X23.18; 

X22.98; 

X22.82; 

X22.72; 

X22.62; 

G0X200.Z150.M09M05; 

G28U0.W0.; 

T0400; 

M30; 
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Vi d11 2: l~p chu trinh c.it ren c~ dfui 

• 
L() 

X 
0 

LO n - --- ~ ------~---
"& 

i---------30-----i 

------~--40-----------, 

G97S300T0404M03; 

G00X35.Z5.M08; 

G92X29.3Z-30.Fl .5M76; 

X28.9; 

X28.62; 

X28.52; 



X28.42; 

X28.32; 

GOX200.Z150.M09M05; 

G28UO.WO.; 

T0400; 

M30; 

BAI TAP UNG Dl)NG 
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1. L~p trinh gia cong chi ti St sau (hinh ve) bi St dao cilt tho TO 101, dao cilt tinh T0202, dao 

cilt ranh T0303, dao cilt ren T0404 

0 
L() 

B 

C2 

-~ 

---······--

i r- R3 
"I _,.,,.--------

~/ 
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L() (l 
" -, 
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---,.. 
I 
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C2 
·----------

I _j_ 
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2 
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30 

35 

40 

50 

2. L~p trinh gia cong chi ti St sau (hinh ve) bi St dao cilt tho TO 101, dao cilt tinh T0202, dao cilt 

ranh T0303, dao cilt ren T0404 



0 
LO 
0 

C2 

-~ 
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Ir~ R3 
~ ~,_,,,/ ----- </J 

LO 
IV'"\ -- ' I ,, 
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' 
,, 
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62 

8 M20x2 5 
C 

I 
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____:'!. 
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I 25 
32 

40 
50 .. 
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BAI 3: V 4N HA.NH MA. Y TI~N CNC 

Gi6i thi~u: 

Bai h9c nay nh~m cung cfip cho h9c sinh nhfrng ki~n thuc v€ v~n hanh may ti~n 

CNC trong ngh€ c~t g9t kim lo1:1i 

M\J.C tieu: 

+ Trinh bay duqc tinh nang, cfiu t<:10 cua may ti~n CNC, cac b9 ph~n may va cac 

ph\l tung kem theo may 

+ Trinh bay duqc quy trinh thao tac v~n hanh may ti~n CNC. 

+ V~n hanh thanh th1:10 may ti~n CNC dung quy trinh, quy ph1:1m dam bao an toan 

tuy~t d6i cho nguai va may. 

Nl)i dung chinh: 

QUY TRINH V 4N HANH MAY CNC 

(10 CONG vrtc CHINH CUA NGUOI V 4N HANH VA B.AO TRI MAY CNC) 

1. Cong tac chufrn bi: May, dl,lng C\l - d6 ga - do ki€m, phoi, dao - dl,lng C\l c~t, nhien li~u, 

dl,lllg C\l v~ sinh, ... 

2. Cong tac ki€m tra: May, dl,lng Cl,1- d6 ga- do ki€m, phoi, dao - dl,lng C\l c~t, nhien li~u, 

dl,lng C\l v~ sinh, ... va KIEM TRA AN TOAN ( Di~n, may nen khi, may thuy h;rc, khong 

gian lam vi~c cua may, ... ) 

3. M& may, dinh chufrn va hi~u chufrn (n~u c6) 

4. Ga phoi, dao, ... can chinh 

5. Ch9n dao chufrn (dao chinh xac nhfit), ch9n g6c t9a d9 tuong ung v6i yeu cAu l~p trinh 

► Ti~n hanh xac dinh g6c t9a d9 cho chi ti~t gia cong 

► Nh~p du li~u, mo phong ki€m tra 

6. Ch9n dao thanh ph!n 

► Do (so, offset, set) dao thanh phAn 

► Nh~p du li~u, mo phong ki€m tra 

7. Nh~p, truy€n chuong trinh NC tir PC sang CNC 

8. Mo phong, ki€m tra chuong trinh NC, hi~u chinh chuong trinh NC (n~u c6) 

9. Gia cong (c~t) thu, ki€m tia, hi~u chinh 

10. Gia cong hang lo1:1t va bao tri may sau gia cong 



I. HU'6'ng d§n v~n hanh may tifn CNC 

1. Yeu c§u chung 
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- Tuan thu n9i quy phong thlf c hanh hay phan xuong 

- .f>9c ky bang bl.tong d~n su' dvng may. 

- .f>9c ky tai li~u ky thu~t vS may Ti~n CNC. 

- Ki€m tra an toan: 

+ An toan vS di~n. 

+ Ki€m tra nhien li~u: Nhot boi tron, dgu thuy llfc .. . 

+ Khong gian lam vi~c cua may (6 dao, tn;tc chinh, ... ). 

+ B9c ky cac htu y tren may: Tu di~n, 6 dao, tn;ic chinh, cac cu'a, .... 

2. Cac chfrc nang di~u khi~n may 

+ Chuc nang cua SHIFT: 

- Mu6n b~m O ➔ B~m 0. 

r ---s i····1lhl.· •... ••·•·•.f.· •••.·•.··.·.\ r-==:i lG D 
. 

--

Ban phim dieu khi8n 

- Mu6n b~ P ➔ B~ SHIFT ➔ B~m P. 

FANLC 
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+ Chuc nang cua CAN (cancel): X6a ho ki tl)' phia tru6c con tr6 (dAu nhay). 

+ INPUT: nh~p s6. 

+ DELETE: X6a (chuong trinh, l~nh, ... ). 

+ HEPL: Tra ctru, trq giup. 

+ RESET: Lam m6i l,;ti b9 nh6 cua may sau khi xfr ly cac 16i. 

+ INSERT: Chen (them) l~nh, chuong trinh. 

+ ALTER: Dung d~ thay th€ dia chi l~nh khi chinh sua chuong trinh. 

+ CUSTOM GRAPH: Xem d6 thi gia cong. 

+ MESSAGE: Dong thong bao. 

+ SYSTEM: Thong tin h~ th6ng. 

+ POS: Xem vi tri cua dao, may. 

+ PROG: Xem chuong trinh gia cong. 

+ OFS/SET: Xem, nh~p thong tin cua dao, may, g6c t9a d9. 

Stt Ten cong tac Chuc nang 
(Phim chuc nan ) ( Cong d1,mg) 

f--------+------_____,_ =------------+------'--=-----...:.....,....,=------1 

1 

2 

3 

4 

Kh&i d9ng h~ dieu hanh 
cua may ti~n CNC 

NC POWER 

Tat h~ dieu hanh cua may 
ti~n CNC 

SHUTDOWN 

Ma - dong ban phim cua 
may 

Ngimg khan cap (Khi g~p 
sµ c6 nguy hi~m) 

E-STOP 
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5 

6 

7 

8 

9 

10 

11 

Tay quay di~n, di€u khi~n 
cac trvc X, Z 

Ch~y (thvc hi~n) cau l~nh 
hay chuong trinh NC 

CYCLE START 

T~m ngimg chuong trinh 
NC (Gift bu6c ti€n cua 
dao, trvc chinh vfin quay) 

FEED HOLD 

Kh&i d<)ng - m& h~ th6ng 
thuy Ive 

HY-ON 

Md h? th6ng cu6n 
phoi(khong SU dt,mg) 

DiSu khi&n h? th6ng ca"p 
ph6i(kh6ng su d1;mg) 

Dong - m& \l d<)ng 
( ch6ng tam) hay ban d~p 
mau vang 
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12 

hay SPINDLE STOP 
13 

14 

15 

16 

17 

hay SPINDLE CW 
18 

19 

20 

N gung tn;ic chinh 

Bi€u khi6n quay tn;tc 

chinh d6 ki6m trade) dao 

cua chi tie't tren mam 

c~p 
M& h~ thong born dau boi 
tran 

Bi€u khi6n den lam vi~c 

Bong - m& mfun ci;ip hay 
ban di;tp mau do 

Tn;tc chinh quay thu~ 
chi€u 

Tn;tc chinh quay nguqc 
chi€u 

Bong - m& h~ thong ham 
nu6'c tu6'i ngu(H 

Xoay ban ga dao 
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21 

22 

23 

24 

hay EDIT 
25 

Ch~y dinh chuan ( c6 den 
bao) va ch~y dao nhanh 
khong cit g9t 

Khuech d~i luQTig ch~y 
dao hay bu6c ti€n ban 

Khuech d~i toe d9 ( so 
vong quay cua t11,1c chinh) 

Che' d9 Edit dung d€ 
chinh su'.a, thie't l?p 
chu'ong trlnh NC va cac 
thong s6 cua may . 

Che' d9 MDI dung d€ 

nh?p chu'ong trlnh b~ng 
tay va ch~y t\{' d(}ng 
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26 

27 

28 

29 

30 

hayZRN 
31 

hay DOOR 
32 

hay SINGLE BLOCK 
33 

hay BLOCK SKIP 

34 

hay MACHINE LOCK 

Ch€ d9 Auto dung d€ 
ch~y chuong trlnh NC c6 

sin trong may m9t each 
tt;( dc)ng 

Ch€ de) JOG dung d€ 
chuy€n sang ch€ do di6u 
khi€n b~ng tay 

Ch€ do HANDLE dung 
d€ di6u khi€n ban may 

b~ng tay quay di~n 

Cac ch€ de) khue"ch d~i 

t6c d9 tie"n ban 
+ Khi ch9n XI, c6 nghia 
la 1 Vi;tch tren tay quay 
di~n la 1/1000 mm. 

Ch€ do ZRN dung d€ 

ch~ y dinh chuiln cho 
may 

0i6u khi€n md cu'a 

0i6u khi€n ch€ do ch~y 
tung cau l~nh 

.,. Khi v~n hanh may a che 
d(> tv d(>ng (AUTO, 
MDI) n6u frn nut BLOCK 
SKIP sang den thi kh6i 
l~nh nim sau d§.u / trong 
BLOCK l~nh nao d6 se 
khong duqc thvc thi. 
-N6unutBLOCK SKIP 
t~t thi dclu / trong chuong 
trinh khong c6 tac dvng. 
Kh6a may ( an toan trong 
qua trinh gia cong) 
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.......... " 

i9~i: 
i llRBJ I 

hay DRY RUN f:i_j 

'Ii;. J 

, 10:1 .• 
hay OPTION STOP 

JliftU},it:; . 

3. Cong vi~c cftn thvc hi~n cu.a nguoi v~n hanh may 

a. Cong vi~c 01 

L6'p hQC V~n hanh va bao tri may Ti~n CNC 

- Khi v~n hanh may a che 
de) t1J dc)ng (AUTO, 
MDI) n~u ftn nut DRY 
RUN sang den thi t6c de) 
di chuy€n nhanh(RAPID) 
va t6c de) c~t g9t ( FEED 
) trong chuong trinh se 
khong c6 hi~u lµc, trµc 
may CNC se di chuy€n 
theo t6c de) ch9n a cong 
t~c FEED OVERIDE. 
-An nut DRY RUN t~t 
den d€ may CNC vwi 
hanh tµ dc)ng theo t6c d9 
khai bao trong chuong 
trinh. 
* N gimg t~ thai chuong 
trinh 
- Khi v~n hanh may & chS 
d:9 tµ d:9ng (AUTO, MDI) 
nSu ftn nut OPTION STOP 
sang thi l~nh MO 1 trong 
chuong trinh c6 tac d\illg 
lam t~ dung thi hanh, nSu 
mu6n tiSp t\IC ta phai ftn nut 
CYCLE START m9t lful 
nua. 
- NSu ftn nut OPTION 
STOP titt thi l~nh MOl 
trong chuong trinh khong 
c6 tac d\illg . 

Cone; viec Chu~n bi moi truang lam vi~c cho may Ti~n CNC 
STT Cac bu6'c Co Khone; 

1 Tuan thu n9i quy phong thµc hanh hay phan xu&ng 

2 D9c ky bang hu6ng d!n su d\illg may Ti~n CNC. 

3 D9c ky tai li~u ky thu~t ve may Ti~n CNC. 

Kiem tra an toan: 
+ An toan vs d:i~n. 

4 + KiSm tra nhien li~u: nh61: boi tron, d§.u thuy lµc, ... 
+ Khong gian lam vi~c cua may (6 dao, mam c~p, ... ). 
+ D9c ky nhung luu y tren may: tu d:i~n, 6 dao, t11,1c chinh, cac cua, ... 

5 MbCB: 
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+ B~t c6ng tac ngu6n: (Khong du'QC ch,:1m vao VO cu.a tu di~n) OFF ➔ 

ON ➔ 09i 1 phut ➔ Ki€m tra ho,:1t dc_'lng cu.a qu,:1t tren tu di~n. 

Khdi d<)ng may: 

+ Ba'm nut NC Power tren Panel di6u khi€n ➔ 09i 

cho may khdi dc_'lng (Litu y kh6ng du'9c ba'm ba't ky nut nao trong luc 

khdi dc_'lng). 

+ Ne"u may bao 16i h~ th6ng thuy Ive chu'a ho,:1t dc_'lng thl ba'm nut HY 

ON tren Panel di6u khi€n. (HYDRAULIC NOT RUN) 

+ Ki€m tra an toan mc_'jt lin nfi'a. 

Ch~y cqnh chuin may sau khdi d<)ng: 

+ Cho may ch~y d~n m('>t vi tri khac vi tri ban d§.u (Chu y an toan): 

- Ch9n Handle Z, ch911 XlOO, Quay tay quay di?n theo chi~u am( - ) d~n 

m9t vi tri an toan dS di chuySn X khong ch~m vao \l d9ng. 

- Ch9n Handle X, ch9n XlOO, Quay tay quay di?n theo chi~u am( - ) d~n 

m9t vi tri an toan dS di chuySn x khong ch~m vao \l d9ng 

* Lu'u y: Phai ch~y theo phu'ong X tru'oc. 

Tuong tv cho phu'ong 
Z, W=0.000 

+ZRN 
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+ POS ➔ REL➔ Ch9n XlO 

* Ben bao chuin theo X, Z phai sang. 
* N8u U, W khac O thi phai hieu chuin v6 0 bkg each: 

+ Bfim U hoi_ic W tren ban phim va bfim Origin tren man hinh. 

* Ghi chu: 
+ X, Z la t9a d(> tuy~t d8i tren may ti~n. 

+ U, W la t9a d(> tuong d8i tren may ti~n. 

H~ to~ d(> tren may Tifn CNC: 

Ba'm giu phim nay 
di ch<;1 y dinh chufin 
theo Phuong X, khi 
nao den bao sang 
cho phu'ong X thl da 
du9c dinh chufin va 
tren man hlnh U = 
0000 

* Luu y: Chi€u du'ong cua tn;tc X va Z la chi€u hu'ong xa mam cap. 

8 

9 Ke't thuc c6ng vi?c. 

b. Cong viec 02 

L01> hoc V?n hanh va bao tri may Ti~n CNC 
Con2 vi~c Xac dinh g6c t9a d9 cho chi ti~t gia cong tren may Ti~n CNC 

STT Cac bmrc Co 

1 Chu§n bi moi truong lam vi~c cho may Ti~n CNC. 
Khong 
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Ga phoi, dao va can chinh. 

+ Md va dong mam c~p b~ng ban d9-p mau do. Ho~c dung phim 

. ~m tra d9 dao cu.a chi tie't b~ng each bim phim 

ChQn dao chu§n: la dao co dQ chinh xac to't nha"t, va fa dao v~t duqc 

mJtdfiu 

a. GQi dao chuiin: VD dao s6 02. 

+MDI ➔ PROG. 

+ Nh~p chu'ong trlnh: 

-T0202 ➔ EOB(chffm cau) ➔ INSERT. 

- Bua diu nhay v6 d~u dong b~ng cac phim mili tren tren ban phim. 

m 

+ B1m CYCLE START. 

* Tuong tv cho chi tie't quay: SSOO M03 ➔ EOB(chim cau) ➔ 

INSERT. 

b. Cai dJt cac thong s6 ban dfiu cho dao chuin: 

- Bfu:n OFS/SET (tren ban phim) ➔ Bfu:n OFFSET (GEOM) (tren man 

hinh tuong ung) ➔ T~i.X va Z cua dao chu~n phai bing O (nJu khong 

b~g 0, chc;m X ho~c Z tuong ung, nh~p O ➔ bfu:n INPUT). 

- Bfu:n OFS/SET (tren ban phim) ➔ B§.m WORK (tren man hinh tuong 

ung) ➔ T~i NO 00 EXT: X va z cua dao chmin phai b~g o (nJu khong 

bing 0, ch9n X ho~c Z tuong ung, nh~p O ➔ b§.m INPUT). 

Xac cijnh go'c to:;i dQ cho chi tie't gia cong biing dao chu§n: 

4 * Cach 01: Xac dinh gtfc tf)a di) vm G54, G55, G56, G57, ... 

+ POS ➔ All ➔ Xem thong s6 X, Z t9-i dong Machine 
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+ Cho dao ch~m phoi theo phuong Z va tie'n hanh v~t m~H dfiu(khi m~t 

d§.u khong bing), Giu c6 dinh vi tri dao theo phu'ong Z, di chuySn X an 

toan ra khoi phoi ➔ Ghi nh~n thong s6 Z tren man hlnh t~i Machine. 

+ Cho dao ch~m phoi theo phuong X va ti~n di m9t lop mong(khi m~t 

d§.u khong bing), Giu c6 dinh vi tri dao theo phuong X, di chuySn Z an 

toan ra khoi phoi ➔ Ghi nh~n thong s6 X tren man hlnh t~i Machine, vi 

dg la XO(chu y d{u cua thong s6). Ngung trvc chinh. Su' dgng thuoc 

c(lp do duong kinh phoi sau khi ti~n m9t lop mong, vi dg la Xl, U(y XO 

- Xl = X(thong s6 dS nh~p vao may). 

+ Nh~p du li~u vao may: bing each 

➔ Bfun OFS/SET ➔ WORK ➔ T~i G54, ... ➔ tie'n hanh ch9n X ho(lc Z 

bang each di chuySn da"u ch9n ➔ Nh~p thong s6 X ho(lc Z va ba"m 

Input. 

+ Ki€m tra g6c t9a d9: 

➔ MDI ➔ Prog ➔ Nh~p: 

G54; Insert 

T0202 ; Insert 

GO ZSO. ; Insert 

GO XO. ; Insert 

➔ Di chuySn da"u ch9n v€ dfiu dong ➔ ch9n ch€ d9 ch~y tung cau l~nh 

ch9n XlO hay Xl va lffn lu9t ba"m Cycle Start d€ thl}'c 

hi~n cac cau l~nh tren, c6 th€ ki€m tra thong s6 cua may ➔ POS ➔ 

ABS. Ki~m tra xong ho chqn SBK. 

Ke't thuc cong vi~c. 

c. Cong vi~c 2 (Cach 2) 

L6'p hQC V~n hanh va bao tri may Ti~n CNC 
Con~vi~c Xac djnh goc t9a d9 cho chi tiet gia cong tren may Ti~n CNC - Phuong an 2 

STT Cac bmrc Co Khon~ 
1 Chufui bi moi truong lam vi9c cho may Ti9n CNC. 
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Ga phoi, dao va can chinh. 

+ Md va dong mam c~p bang ban d~p mau do. Ho~c dung phim 

Sau d6 phai ki€m tra d9 dao cua chi tie"t bang each ba'm phim 

Chqn dao chuin: la dao co dq chfnh xac to't nha't, va la dao v~t d«Q'c 

mJtd§u 

a. Gqi dao chuin: VD dao s6 02. 

+MDI ➔ PROG. 

+ Nh~p chuong trlnh: 

-T0202 ➔ EOB(cha'm cau) ➔ INSERT. 

- Bua da'u nhay v€ dfiu dong bang cac phim mi.li tren tren ban phim. 

+ Ba'm CYCLE START. C"'r'CLE~RT 

* Tuong tl,l' cho chi tie"t quay: SSOO M03 ➔ EOB(cha'm cau) ➔ 

INSERT. 

b. Cai dJt cac thong s6 ban d§u cho dao chuin: 

- Bfu:n OFS/SET (tren ban phim) ➔ Bfu:n OFFSET (GEOM) (tren man 

hlnh tuong ung) ➔ T~i X va Z cua dao chufui phai bfuig O (n6u khong 

bfuig 0, chQn X ho~c Z tuong ung, nh~p O ➔ bfu:n INPUT). 

- Bfu:n OFS/SET (tren ban phim) ➔ Bfu:n WORK (tren man hinh tuong 

ung) ➔ T<;ti NO 00 EXT: X va Z cua dao chufui phai bfuig O (n6u khong 

bing 0, chQn X ho~c Z tuong ung, nh~p O ➔ bfu:n INPUT). 
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Xac djnh go'c to~ dq cho chi W!t gia cong b~ng dao chudn: 

Cach 02: Xac djnh gffc t(Ja dQ v/Ji GSO 

➔ Cho dao ch~m theo phuong Z va ti~n m~t d~u (NSu phoi khong 

phfulg), co' dinh vi tri Z, di chuy€n dao an toan theo X. 

➔ Ba'm MDI ➔ PROG ➔ Nh~p: GS0 Z0. ; Insert ➔ di chuy€n da'u 

ch9n ve d~u dong va ba'm Cycle Start. 

➔ Cho dao ch~m theo phuong X va ti~n m9t lop mong(NSu phoi khong 

phfulg), co' dinh vi tri X, di chuy€n dao an toan theo phuong Z, Ngung 

tn;ic chinh, su' d]J.ng thuoc c~p do l~i duong kinh cua chi tie\ vi dJJ.: 25.20 

mm 

➔ Ba'm MDI ➔ PROG ➔ Nh~p: GS0 X25.20 ; Insert ➔ di chuy€n 

da'u ch9n ve d~u dong va ba'm Cycle Start. 

➔ Di chuy€n dao ve vi tri an toan 

➔ Ki€m tra g6c t9a d9: 

➔ MDI ➔ Prog ➔ Nh~p: 

GS0; Insert 

T0202 ; Insert 

GO ZS0. ; Insert 

GO XO. ; Insert 

➔ Di chuy€n da'u ch9n ve d~u dong ➔ ch9n ch€ d9 ch~y tung cau l~nh 

ch9n Xl0 hay Xl va l~n lu9t ba'm Cycle Start d€ th]J.'c hi~n 

cac cau l~nh tren, c6 th€ ki€m tra thong s6 cua may ➔ POS ➔ ABS. 

Ki~m tra xong ho chqn SBK. 

K&t thuc cong vi~c. 

d. Cong vi~c 04 

L6'p hQC V~n hanh va bao tri may Ti~n CNC 
·con~vi~c Bo (Offset) dao thanh ph!n 

STT Cac bmrc 

1 Chuan bi moi truong lam vi~c cho may Ti?n CNC. 
Co Khon~ 
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Ga phoi, dao va can chinh. 

Xac dinh goc t9a d9 cho chi tiet gia cong tren may Ti~n CNC. 

+ Ch9n dao thanh phan, g9i dao va do dao thanh phan: 
- Nh~p l~nh g9i dao: VD dao s6 6 
➔ Bfun MDI ➔ PROG (MDI) ➔ Nh~p T0606 ➔ EOB ➔ INSERT ➔ di 

chuy~n d§.u nhay ( con tro) vS d~u dong ➔ CYCLE ST ART. 
- Cho chi tfSt quay: 
➔ B§.m JOG ➔ bfun nut quay tr\IC chinh CW. 

+ B§.m POS ➔ ABS: (chu y an toan) 
- Cho dao ch;;i.m chinh xac m~it phoi theo phuong Z, ghi l;;i.i thong s6 Z . 
- Cho dao ch;;i.m phoi chinh xac theo phuong X, ghi l;;i.i thong s6 X, lily thong 

s6 ghi duqc - duong kinh phoi hi~n t;;i.i = thong s6 X nh~p vao bu trir dao. 
+ Nh~p dfr li~u va kiem tra. 

- B§.m OFS/SET (tren ban phim) ➔ B§.m OFFSET (tren man hlnh tuong 

ung) ➔ ch9n X va Z cua dao thanh ph§n tuong ung va nh~p s6 vira do duqc ➔ 

bfun INPUT). 

- Kiem tra (tuong tg nhu kiem tra goc t9a d9 bang dao chuan). 

➔ MDI ➔ Prog ➔ Nh~p: G54 ; Insert 

T0606 ; Insert 

GO ZSO. ; Insert 

GO XO. ; Insert 

➔ Di chuy€n da'u ch911- v~ d~u dong ➔ ch9n che' d() ch;;i,y tung cau 1<%nh SBK 

ch9n XlO hay Xl va l~n lu9t ba'm Cycle Start dS thlfc hi<%n cac 

cau 1<%nh tren, c6 th€ ki€m tra thong s6 cua may ➔ POS ➔ ABS. Ki~m tra 

xong bo ch<,m SBK. 

Ke't thuc cong vi<%c. 

e. Cong vi~c 05 

L&p hQC V~n hanh va bao tri may Ti~n CNC 
Cong vi~c Truyen tai. dfr li~u NC tu PC sang CNC 

STT Cac btrO'C 

1 ChuAn bi moi truong lam vi~c cho may Ti~n CNC. 

2 Ga phoi, dao va can chinh. 

3 Xac dinh goc t9a d9 cho chi tiet gia cong tren may Ti~n CNC. 

4 Do dao thanh phan. 

C6 Khon2 
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Chuftn bf tren may Ti~n CNC: 

5 + Bfim EDIT ➔ PROG ➔ OPRT ➔ Ba'm nut tam giac di l~t tlm va 

chc;m READ ➔ Nh~p ten chu'ong trlnh, VD: 01709 ➔ EXEC. 

6 

Thao tac tren may tinh: 

TRUYEN CHUONG TRINH BANG PHAN MEM NC LINK: 

+ Khoi d◊ng NC Link ➔ Start NC Link ➔ Close h◊p thoc:ti tren 

giao di~n. 

Giao di~n philn m~m 

+ Vao File ➔ Open ➔ Tim va ch9n chuong trlnh cffn truy~n ➔ 

Open. 

+ Ch9n bi8u tu'<;1ng Send Code ➔ Xu.ft hi~n h◊p thoc:ti 



90 

➔ Settings ➔; Thie't l~p cac thong s6 truy6n 

Send Settings 

Software 
··Handshake 

' C· Start.at machine 

➔ Ch9n Start At Computer ➔ Ok ➔ Start ➔ D9i ➔ Xong. 

7 Ke't thuc c6ng vi~c. 

4. Nh~p chlidng trlnh b~ng tay tren may ti~n CNC 

+ B§m EDIT ➔ PROG ➔ d~t ten chu'ong trinh, VD: 01809 ➔ Bffm Insert ➔ B~t dffu 

nh~p chu'ong trlnh blnh thu'ong. 

5. Chinh sda chlidng trlnh tren may Ti~n CNC: 

+EDIT. 

+ Di chuy€n dffu nhay ch9n de'n vi tri cffn sua d€ ch9n dong l~nh cffn sua ➔ Nh~p l~nh 

moi ➔ Bffm ALTER. 

+ Them l~nh ➔ Ch9n vi tri cffn them b~ng each di chuy€n dffu nhay ch9n ➔ Nh~p 

l~nh ➔ Bffm INSERT. 
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+ X6a l~nh ➔ Ch9n l~nh c~n x6a ➔ Bfim DELETE. 

6. Ml! ml)t chzt<lng trinh da co sdn 

- Bfrm EDIT ➔ Bfim phim PROG tren ban phim. 

- Bfim phim DIR tren Menu. 

- Nh~p ten chudng trlnh c~n mo,VD: 01709 va ba"m phim (0 SRH) tren 

Menu. 

➔ Man hlnh se hien thi noi dung chudng trlnh. 

7. Xoa ml)t chzt<lng trinh 

- Bfrm EDIT ➔ Bfim phim PROG tren ban phim. 

- Bfim phim DIR tren Menu. 

- Nh~p ten chudng trlnh c~n x6a, VD: 01809 va ba"m phim (DELETE) tren 

banphim. 

8. Ch~y mo phong kiim tra 

+ Ki€m tra an toan chudng trlnh va may Ti~n CNC. 

+ Nha"t Z v€ vi tri an toan. 

- Bfrm ➔ OFS/SET ➔ WORK: Tc:ti NO.00 EXT ➔ Ch9n Z va nh~p 100. (Lon hon 

chi€u sau Z cftn ti~n trong chuong trinh )➔ INPUT. 

-AUTO ➔ PROG(Di chuy~n d!u nhay ch9n v~ dftu chrrO'ng trinh) ➔ Chinh cac 

thong s6 ch~y dao ... o che' do thfip nhfip ➔ Bfim CYCLE START. C6 th€ chc:tY he't 

chudng trlnh hay c6 th€ chc:tY ki€m tra mot doc:tn(RESET ne'u c~n thie't). Chu v ctic 
phim an toan 

9. Ch~y gia cong tren may Ti~n CNC 

+ Ki€m tra an toan. 

+Nh~pZv6 0. 

- Bfrm ➔ OFS/SET ➔ WORK: Tc:ti NO.00 EXT ➔ Ch9n Z va nh~p 0. ➔ INPUT. 

- AUTO ➔ PROG(Di chuy~n d!u nhay ~h9n v~ dftu chrrO'ng trinh) ➔ Chinh cac 

thong s6 ch~y dao ... o che' do gia cong ho~c thfrp hon, sau d6 tang dftn ➔ Bfim CYCLE 

START .. 

** Luu y phai theo doi cac thong sff va die'n bie'n cu.a qua trinh gia cong. 

10. Gia cong xong ➔ Dinh chuin may ➔ Bao cao ke't qua ➔ V~ sinh may 

1]. CHUC NANG CH()N DAO T: (kinh 9.1) 

Khi l?P trinh gia cong, tuy thu9c vao b€ m~t gia cong ma ta lµa ch9n dao cho phu 

hqp. Vi~c lµa ch9n dao dµa vao chuc nang dl_lng C\l mah~ di€u khien da quy u6c. 

*M~u cau l~nh: 
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T □□□□ 

T Bao gi\m: dja chl T va 4 cila s6 t~o thilnh 2 nh6m 

Chi offset dao rue la: t9a d<) cua dao dugc ghi vao thanh da ch9n, thanh 

nay c6 thS ch9n bAt ky nhung thong thuong ch9n trung v6'i sf> hi~u 

cua dao. N6u nh6m thu hai la 00 ttrc la huy bo l~nh offset dao trong 

chuong trinh 

Nh6m thtr nhAt chi sf> hi~u cua dao tren 6 tich dao ( vi tri cua dao tren 6 dao) 

Chuc nang d1,mg C\l 

Vi dl): TO 101 

T0103 

Dao 6 vi tri sf> 1 trong 6 dao, t9a d<) vi tri dao dugc ghi vao b<) nh6' 

th'anh sf> 01 

Dao 6 vi tri sf> 1 trong 6 dao, t9a d<) vi tri dao dugc ghi vao b<) nh6' 

thanh sf> 03 
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TOOL OffSEr o~'"'" :l'L ••• 
~ll 'l •. A;;(IS RAJIJ!U:S Tf P 

Hinh 9.1 

Sau khi ga dao ta cin phai ki6m tra gia tri sai l~ch cua dao theo tll)c X va tll)c Z, 

nh~p gia td d6 vao bang TOOL OFFSET khi su d1,mg dao, h~ di8u khi6 se t\r tinh toan bu 

sai l~ch d6. Chu y d6i v6i d1.-mg C\l c6 nhi8u mfii dao thi m6i mfii dao c6 offset dao rieng 

12. CHUC NANG CHQN TOC DQ TRl}C CHINH: S 

T6c d9 quay cua trl,lc chinh duqc xac dinh bing chuc nang S. t6c d9 quay tll)c chinh duqc 

tinh bing met/ phut hoi;tc vong/ phut 

a. Trll'ong hQ'p t6c dQ tinh theo (vong/phut). 

• M~u cau l~nh: 
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l 
Ell~u \'{tli~n v,tin9 quay u-uc rer1rnh {n) !{Mn:;;i (16! 

i 

Vi d\l: G97 S 1000 M03 
I 

I ' , , , 
□ Trµc chinh quay thu{i,n chieu kim dong ho vai toe a<} 1000 vong/phut 

G97 S 750 M04 

□ Tr1;tc chinh quay ngu<7c chiiu kim a6ng h6 vai t6c a<} 7 5 0 vong/phut 

b. Trucrng hQ'p t6c dq tinh theo (met/phut). 

*M&u cau l~nh: 

G96 ~, M03(M04l, 

1 !True chirih ®•Y tnuan 

Vi d\l: G96 S 100 M03 

Chuy: 

□ Tr1;tc chinh quay thu{i,n chiiu kim a6ng h6 vai t6c a<} 100 mlphut 

G96 S 150 M04 

□ Tr1;tc chinh quay ngu<7c chiiu kim a6ng h6 vai t6c a<} 15 0 mlphut 

Gia tri v~n t6c dai cua tf\lc chinh ty 1~ nghich v&i duong kinh cua phoi khi cit, 
I 

cho nen t6c d<) cit tang dfin khi dao d6n tam. Vi v~y khi su d1,lng G96, chung ta phai su 

d\lng them l~nh G50 S ..... d~ gi&i h~n t6c d9 cit. 

Vi d\l: 

GOO T0101 

G96 S100 .M03 □ V = 1 00mlphut 
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GS0 81500 D Gi&i hq,n s6 vong quay trf:lc chinh t6i tla la 1500 vong/phut 

13. CHUC NANG CHQN Llf{JNG TIEN DAO: F 

Luqng djch chuy~n dao duqc xac dinh bfulg chuc nang F. Luqng dich chuy~n c6 

don vi la rnm/vong ho~c rnm/phut. 

a. Truirng h(fp lu(fng dich chuyin la mmlphut (hinh 9.2). 

*Mfru cau l~nh: 

G98 F 

~a tri dich chuy~n 

Dich chuy~n da~ t~~o mm/ phut 

F 

Vi d1,1: G98 G 1 X50. Z20. F70 Dfch chuyin dao tai aiim c6 toq, tl9 X = 50mm; 

Z = 20mm; lu<;Jng dfch chuyin F = 70mm/phut. 

Hinh 9.2 

b. Truirng h(IJJ lu(fng dich chuyin la mmlvong (hinh 9.3). 
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Hinh 9.3 

*Miu cau l~nh : 

G99 F 

. -,-Gia trj djch chuy€n 

Dich chuy€n dao theo mm/ vong 

Vi dv; G99 G0I X50. Z20. F0.25 Dtch chuyJn dao t&i aiJm c6 toq 

t/9 X = 50mm; Z = 20mm; lu(Yflg dtch chuyJn F = 0.25mmlvong. 

c. Trll'ilng h!fp ti?n ren (hinh 9.4). 

Cac l~nh (G32, G76, G92) duqc dung trong chuong trinh khi cit ren 

*Miu cau l~nh: 

G32 F 

G76 F 

G92 F 

-
1 
G32, G76, G92: Ma l~nh khi cit ren 

-'Ip B, ( ) : uacren mm 
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Hinh 9.4 

14. CHUC NANG PHV: M 

Cac chfrc nang M chu y8u la cac l~nh ma may, tit may, dong va ma dung dich lam 

mat .... 

TT M Chrrc nang Giai thich 

1 MOO Dung chuong trinh - Khi c6 MOO chuong trinh se dung l~i 

d6ng thoi dung tnJc chinh, dong dung dich 

lam mat. 

- C6 hi~u Ive 6 cu6i cau l~nh. 

2 MOl Dung c6 dieu ki~n - Chuong trinh se dung l~i khi SU dt,mg 

cong tic OFF va ti8p tl)c khi su dl)ng cong 

tic ON trong 

bang di Su khi~n cua may. 

- C6 hi~u Ive a cu6i cau l~nh. 

3 MO2 K8t thuc chuong trinh - Tfit ca cac ho~t d9ng se dung l~i va NC 

d~t l~i cac ch8 d9 da c6. 

- C6 hi~u Ive 6 cu6i cau l~nh. 

4 MO3 Tnic chinh quay thu~n - C6 hi~u Ive ngay 6 dau cau l~nh. 

chiSu kim d6ng h6 

5 MO4 Tnic chinh quay nguqc · - C6 hi~u Ive ngay 6 dau cau l~nh. 

chiSu kim d6ng h6 

6 MOS Dung tnic chinh - C6 hi~u Ive a trong dong I~nh. 

7 MOS B~t dung djch lam mat - C6 hi~u Ive ngay 6 dau cau l~nh. 

8 MO9 Tat dung djch lam mat - C6 hi~u Ive 6 cuoi cau l~nh. 

9 M17 Thay dao - 6 tich dao quay cung chiSu kim dong ho 

d~thay dao 
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- C6 hi~u h,rc chi & trong cau l~nh. 

10 MIS Thay dao - 6 tich dao quay ngugc chieu kim d6ng h6 

d€ thay dao 

- C6 hi~u l\fc chi & trong cau l~nh. 

11 M19 f)µili V! tn.ic chinh (neu - C6 hi~u l\fc chi & trong cau l~nh. 

may c6 chfrc nang nay) 

12 M23 M& che d(> vat - Cuoi lat cat, dao ra kh6i mi_it gia cong 

theo duong vat 45°. 

- C6 hi~u l\fc ngay & dfiu cau l~nh. 

13 M24 06ng che d9 vat - Cuoi lat cat, dao ra kh6i mi_it gia cong 

khong theo duong vat 45° ma theo duong 

vuong g6c. 

- C6 hi~u l\fc & cu6i cau l~nh. 

14 M3O K€t thuc chuong trinh - Nhu MO2 nhung khong di.it l~i ch€ d(> ma 

t\f d(>ng quay tr& ve dfru chuong trinh. 

' 
- C6 hi~u l\fc & cu6i cau l~nh. 

15 M41 Thay d6i t6c d(> tn.ic - C6 hi~u l\fc ngay & dfru cau l~nh. 

chinh, my thu(>c vao tham 
, 

so 

16 M42 Thay doi toe d(> tn,1c chinh, - C6 hi~u l\fc ngay & dau cau l~nh. 

my thu(>c vao tham s6 

17 M43 Thay d6i toe d(> tn.ic chinh, - C6 hi~u l\fc ngay & dau cau l~nh. 

my thu9c vao tham s6 

18 M44 Thay d6i toe d(> tn,1c chinh, - C6 hi~u l\fc ngay & dau cau l~nh. 

my thu(>c vao tham s6 

19 M45 Th\fC hi~n t6c d(> tn.ic - C6 hi~u l\fc ngay & dfru cau l~nh. 

chinh theo gi6i h~ t6c d(> 

cua dao 

20 M98 GQi chuong trinh con - Chuong trinh con se dugc th\fc hi~n 6 

trong chuong trinh chinh. 

- C6 hi~u l\fc ngay 6 dfru cau l~nh. 

21 M99 Ket thuc chmmg trinh con - C6 hi~u l\fc 6 cuoi cau l~nh. 
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BA.I 4: GIA CONG TI¢N CNC 

Gi6i thi~u: 

Bai h9c nay nhim cung cfip cho h9c sinh nhfmg ki~n thuc v8 gia cong phay CNC 

trong ngh8 cit g9t kim lo?i 

M1_1c tieu: 

+ Trinh bay dugc cac yeu cAu ky thu~t khi ti~n. 

+ V~n hanh thanh th?o may ti~n CNC d~ ti~n dung qui trinh qui ph?m, d?t cfip 

chinh xac 8-6, d:9 nham cfip 7-10, d?t yeu c!u ky thu~t, dung thai gian qui dµih, dam bao 

an toan cho nguai va may. 



100 

+ Giai thich duqc cac di;mg sai hong, nguyen nhan va each khAc pht;ic. 

N<)i dung chinh: 

C) 

O'.) - -- - -

_15 

:: 

* L~p trinh v6i dao chqn theo may 

a. Thong tin vS dao 

"' 0 
; 

"tj- 0 
(") 

B "& -

/ 
20 8 

120 

Chi ti~t 01 

RENM40x3 

I 

__)-- R15 ' 
- _,_ C) 

(") 

~ 

22 15 
- ~ -

' 

I 

0 0 
"tj-

""' B B 

' 

' 

-T0lOl: Dao ti~n ranh, bS n)ng 3mm T0202: Dao ti~n tho (pha) ngoai, R0.4 T0303: Dao 

ti~n trong - T0404: Dao ti~n ren 

ti~n tinh (bong) ngoai, R0.8 

b. Chuong trinh NC 

%01111 

Nl G54; 

N2 T0202; 

➔ Ten chuong trinh 

➔ Xac dinh g6c t9a de) 

➔ G9i dao 

T0505: Dao ti~n trong 

N3 S600 M3 ; ➔ Trt,1c chinh quay 600 vong/phut, thu~ chi€u 

T0606: Dao 

N4 GO XlOO.; ➔ Chi;ty dao nhanh, An toan theo X d~ di chuy~n theo Z, X = 0phoi + 20 

N5 GO ZO.; ➔ ChuAn bi vi;tt m?t 

N6 GO X82. ➔ ChuAn bi vi;tt m?t, X = 0ph6i + 2 

N7 Gl X-0.8 FO.l ; ➔ Vi;tt ID?t, X = -2Riao 

NS GO X82. Z2. ; ➔ ChuAn bi ti~n tho 
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N9 G7I Ul. RI. ; ➔ Chi€u sau m6i lap la Imm, rut dao theo X sau m6i lap la Imm 

NIO G7I Pll Q20 U0.2 W0.2 FO.I; ➔ Chu trinh ti~n tho d9c tf\IC 

Nll G41 GO XO. ; ➔ Hi~u chinh ben trai 

NI2 GI ZO. FO.I ; ➔ Vi tri bit dfiu bien di;mg 

N13 G3 X30. Z-I5. RI5.; 

NI4 GI X40. Z-I5.; 

NI5 GI X40. Z-45.; 

Nl6 GI X70. Z-65.; 

N17 GI X70. z:.so.; 
NI8 GI X80. Z-80. ; 

Nl9 G 1 X82. Z-80. ; ➔ Ti~n rut dao 

N2O G4O ; ➔ K€t thuc hi~u chinh 

N21 GO XIOO. ZlOO. ; ➔ An toan d6 thay dao 

N22 T0606; 

N23 S800 M3; 

N24 GO XIOO.; An toan X ~6 di chuy6n Z 

N25 GO Z2.; 

N26 GO X82. ; ➔ Chufui bi ti~n tinh 

N27 G70 PI I Q20 F0.05 ; ➔ Chu trinh ti~n tinh 

N28 GO XlOO. ZIOO. ; 

N29 TOIOl; 

N30 S400 M3; 

N3I GO XIOO.; ➔ An toan X d6 di chuy6n Z 

N32 GO Z-40.; ➔ Vi tri bit dfiu ti~n ranh, Z = - (Z ban ve + B€ n)ng dao) 

N33 GO X42. ; ➔ Chu!n bi ti~n ranh, X = 0pMiranh + 2 

N34 G75 RI.; ➔ Chu trinh.ti~n ranh, khoang liti dao theo phuong X sau m6i lap la Imm 

N35 G75 X30. Z-45. PIOOO QIOOO F0.07; 

N36 GO XIOO. ZlOO. ; ➔ An toan d6 thay dao 

N37 T0404; 

N38 S300 M3; 

N39 GO XlOO.; ➔ An toan X d6 di chuyJn Z 

N40 GO Z- 12. ; ➔ Chu!n bi ti~n ren 



N41 GO X40. ; ➔ Chufui bi ti~n ren 

N42 G92 X40. Z-40. F3. ; 

N43 G92 X39.5 Z-40. F3. ; 

N44 G92 X39. Z-40. F3. ; 

N45 G92 X38.5 Z-40. F3. ; 

N46 G92 X38. Z- 40. F3. ; 

N47 G92 X37.5 Z-40. F3. ; 

N48 G92 X37. Z-40. F3. ; 

N49 G92 X36.5 Z-40. F3.; 

N50 G92 X36. Z-40. F3. ; · 

N51 G92 X35.5 Z-40. F3. ; 

N52 G92 X35. Z-40. F3. ; 

N53 G92 X34.804 Z-40. F3. ; 

N54 G92 X34.804 Z-40. F3. ; 
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N55 GO Xl00. Zl00.; ➔ An toan d~ k€t thuc 

N56 G28 U0.; 

N57 G28 WO.; 

N58 MS; 

N59 M30; 

% 

HUONG DA.N VIET CHUONG TRINH NC BE KHOAN LO 
% 00001 

N35 G54 

N40 T0505 

N50 S0400 M3 

N60 GO X200. ➔ An toan X 

N70 GO Z2. 

N80 GOO XO. 
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N90 GOI Z-10. F0.2 

NIOO G04 X0.5 ➔ Dung & cu6i hanh trinh 0.5s 

NllO GOO Z2. 

Nl20 G04 X0.5 

N130 GOO Z-9. 

N140 GOI Z-20. 

N150 G04 X0.5 

Nl60 GOO Z2. 

NI 70 G04 X0.5 

N180 GOO Z-19. 

Nl90 GOI Z-28. 

N200 G04 X0.5 

N210 GOO Z2. 

N220 G04 X0.5 

N230 GOO Z-27. 

N240 GOI Z-34. 

N250 G04 X0.5 

N260 GOO Z2. 

N270 G04 X0.5 

N280 GOO Z-33. 

N290 GOI Z-38. 

N300 G04 X0.5 

N310 GOO Z2. 

N320 G04 X0.5 

N330 GOO Z-37. 

N340 GOI Z-40. 

N350 G04 X0.5 

N360 GOO Z2. 

N370 G04 X0.5 

N380 GOO Z-39. 

N390 GOI Z-42. 

N400 G04 X0.5 

N410 GOO Z2. 



N420 004 X0.5 

N430 GOO Z-41. 

N440 GO 1 Z-43 .5 

N450 004 X0.5 

N460 GOO Z2. 

N470 004 X0.5 

N480 GOO Z-42.5 

N490 G0I Z-45. 

N500 004 X0.5 

N510 GOO Z2. 

N520 GOO ZI00. 

N530M5 

N540 M30 

% 
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HUONG DAN VIET CHUONG TRINH NC BE TI]j:N TRONG 

% 00002 
NI 054 
N2 T0303 ➔ Dao ti~n trong 
N3 S600 M3 
N4G0X200. 
N5 GO Z2. 
N6 GO Xl6. 
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N7G71 U R 
N8 G71 P Q U W F 
N9G42GO X 
NIO GI ZO. FO.l 
N11 
N12 
NB 
N14 
Nl5 
N16 GO Z2. 
N17 G40 

( C6 thS thay dao m&i, ... ) 
N18 S800 M3 

N19 G70 P Q F 
N20 GOZ50. 
N21 G28 UO. 
N22 G28WO. 
N23 M5; 
N24M30 
% 

PHAN III 

"THIET KE, L!P TRINH CAM, MO PHONG, XUAT VA XULY 

CHUONG TRINH NC" 

A. Hmmg d§n sfr d1_mg ph§n m~m AutoCAD d~ thi~t k~, xfr ly va trinh bay ban ve 

ti~n CNC 

* Cac phrrO'ng phap tqa dq trong AutoCAD: 
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+ T9a d9 tuy~t d6i: la t9a d9 nh~n di6m O lam g6c t9a d9, each nh~p: X, Y .J 

+ T9a d9 tuong d6i: la t9a d9 nh~n di6m k€ tru6c n6 lam g6c, each nh~p: @X, Y .J 

+ T9a d9 cµc: T9a d9 cµc cu.a m9t di6m so v6i m9t g6c, duqc xac dinh bai khoang each D 

ur di6m d€n g6c va g6c oc hqp bai gifra 0i6m - G6c - Tn,ic X duong, each nh~p: @D<oc .J 

* Cach thfrc sfr dvng chui)t: 

+ Phim trai: dung d6 ch9n. 

+ Phim phai: dung d6 k€t thuc ch9n. 

+ Phim gifra: Lan t6i ➔ ph6ng to, Lan lui ➔ Thu nho, Gifr chu9t gifra d6ng thai di chuy6n 

chu9t ➔ Di chuy€n d6i tuqng. 

1. Cong vi~c 1 

L6'p hQc AutoCAD 
Congvi~c Cai d~t phan mem AutoCAD 2007 

STT Cac bU'O'C Co Khon~ 
Cho ma CD/DVD vao 6 ma, phan m~m tt,r d9ng setup hay khoi dqng File 

1 
Setup trong thu my.c AutoCAD 2007 ~ xuit hi~n h9p thoi.ii va dqi. 

2 Ch9n Stand - Alone Installation ~ ChQn Install ti.ii dong Install AutoCAD 
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2007 - OK - dQ'i - Next - Ch9n I accept - Next-nh~p s6 Serial 

number: 111 - 11111111 - Next - Xuftt hi?n h(>p tho~i: di8n dfty du cac 

thong tin- Next - Next- Danh dftu ch9n vao Install express tools va 

Install Material Library- Next- Next- Next- Dqi cai d~t. 

Bo ch9n mvc Yes, I want .... - Finish - Dong h(>p tho~ Media Brower 
3 - AutoCAD 2007 

Vao thu mvc Crack - Copy 2 File: adlmdll.dll va lacadp.dll vao thu mvc 

cai d~t (vao My Computer - 6 C - Program files ho~c Program files x86 

4 (nSu la Window 7)- AutoCAD 2007 - bftm chuQt phai ch9n paste) -

Yes to all(nSu la win XP) ho~c Copy and Replace (nSu la Win 7) - dong 

cac cua so. 

Khc'ri d(>ng chuong trinh AutoCAD tren Desktop - xuat hi?n h(>p tho~i -

OK- No - ch9n AutoCAD classic - ch9n mvc Don't show me this 

again - OK - Ch9n mvc No, don't show me this again - OK - t~t 2 
5 

thanh cong Cl)- gifra giao di?n (Sheet ... va tool pallet ... ) - Di chuy€n 

thanh cong cv Modify tu hen phai sang hen trai giao di?n va t~t thanh cong 

Cl)- con l~i hen phai giao di?n. 

6 Hoan tat cong vi?c cai d~t - Thiet l~p moi truong lam vi?c. 

2. Cong vi~c 2 

L6'p hc;,c AutoCAD 
Con~vi~c Thiet l~p moi truong lam vi?c 

STT Cac bmrc Co Khong 
T1;10 Folder cl~ quan ly dfr li~u ➔ Vao My Computer ➔ Ch9n 6 E ➔ T~i 

I ch6 tr6ng ➔ Bftm phai chu(>t ➔ New➔ Folder ➔ Go: Ten HV - AutoCad 

➔ Enter 
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4 

5 

6 

7 
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Khai a9ng chuong trinh: Click doi chu<)t trai vao biSu tuqng 

+ T~o h{)p tho~i don vj: Bfun phai chu<)t tren giao di~n ➔ Option ➔ Xu§t 

hi~n h<)p tho~i ➔ System ➔ T~i Startup ➔ Ch9n Show Startup dialog box ➔ 
Ok. 

+ Vao File ➔ New: 

Ch9n Metric(h~ me1;) ➔ Ch9n OK ➔ ( Ma rt)ng giao difn) 

~~ J 
T(J,O thanh cong q,: 

B§m phai chu<)t tren thanh cong C\l b§t ky ➔ Ch9n thanh cong C\l c§.n t~o: 

+ Dimension: Ghi kich thuac. 

+ Object snap: Cac chS d(> truy bit diSm. 

⇒ XSp 02 thanh cong C\l vixa t~o sang ben phai giao di~n. 

+ Orbit: Xoay d6i tuqng. 

+ Visual styles: Cac chS d(> thS hi~n d6i tuqng. 

+ Modeling: Cac l~nh thiSt kS 3D. 

+ Solid Editing: Cac cong C\l chinh sua 3D. 

+ View: Cac diSm hinh 3D. 

⇒ XSp cac thanh cong C\l xu6ng ben du6i giao di~n. 

Cai tl~t che tip truy bat diem: 

Vao Tools ➔ Drafting settings ... ➔ Object snap ➔ Danh d§u ch9n THEM 
vao cac o: 
+ Midpoint: 0iSm gifra. 

+ Quadrant: 0iSm ¼ .. 

+ Perpendicular: Vuong g6c. 

+ Nearest: f)i~m gful nh§t. ➔ OK. 

Tang tlp phtin giiii cho phlin mem: 

Command: Viewres .J 

Do you want fast zooms? [Yes/No] <Y>: .J 

Enter circle zoom percent (1-20000) <l 000>: 20000 .J 

Lll1l ket qua: 

Vao File ➔ Save ➔ Xu&t hi~n h<)p tho~i ➔ T~i File name: d?t ten ban ve, 

VD: Baitap 01, ➔ T~i Save in ➔ Ch9n 6 Eva bfun d:oi chu(>t trai vao ten h9c 

vien ➔ Save. 

* Lrru y: 
- Thl,rc hi~n bu&c 2, 3, 4, 5, 6 hing ngay t~i l&p h9c 

3. Cong vifc 3 

L6'p hQC AutoCAD 
C6n2 vi~c Quan ly doi tm;mg theo Layer 

STT I Cac bU'O'C 

X 

X 

X 

X 

X 

I C6 I Kh6n2 
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Thµc hi9n l9nh Layer: 

Cl: T~i dong l9nh Command: nh~p Layer .J 

C2: Chc;m biSu tu9ng tren thay cong C\l Layer 

f'ti■ 0 

er Properties Manager 

BiSu tu9ng 
l9nh Layer 

H9p tho~i l~nh Layer: 
+ Layer: 0 va Defpoints: la lap m~c dinh 

0 App!Y lo la_yers toolbar 

* T~o Layer m6·i: 

Xoam9t 

Sta\ Name 

--;;,, Defpcin:!s 
""~" .duon_g tam 
"""'khur.g 
,,,, 1cich fuuoc 

-;;;, matcat 
~ ·r~t ,ch.i:nh 
~ netphu 
--;;,, neH:hu.at 

+ Ch9n biSu tuqng: T~o Layer m6i 

+ NMp ten 16p, VD: duong tam.- bfun Enter. 

HiSn thi Layer 

Cho m9t Layer 
hi~nhanh 

□ wh... Continuo ... - Defa, .. 
11111 red CENTER - 0.13 .. . 
D cy:an Ccintinoo... -- 0.50 .. . 
□ gr... Continue ... - 0.13 ... . 
11111 m,a... Continue... - D. 13 .. . 
D wh... Continu-c... - 0.35 ... 
■ blue Continue ... - 0. 12 .. . 
□ yeL HIDDEN - D.1'3 .. . 

· · · oK · ii I Cancel J I Appl_y 

+ Ch9n mau cho 16p, uu tien cac mau tieu chufrn .- ch9n vao o mau m~c dinh .- xuAt 

hi9n hQp tho~i mau .- ch9n mau .- OK 

+ Ch9n dm:m,g net cho 16p; n~u chua c6 phai Tai duong net .- ch9n vao o duong net 

m~c dinh cua 16p .- xuAt hi9n hQp tho~i .- ch9n duong net.- OK (n~u chua c6 duong 

net cAn sir d\lng ----+ Load ----+ xuAt hi9n hQp tho~i .- tim va ch9n dm'mg net .- OK). 

+ Ch9n bS n)ng cho 16p ----+ ch9n vao o bS r9ng m~c dinh cua 16p ----+ xuAt hi9n hQp tho~i 

----+ ch9n bS n)ng ----+ OK. 

* Tuong tµ cho cac layer khac ~ OK. 

4. Cong vi~c 4 

L6'p hoc AutoCAD 
Con2 vi~c Thiet ke khung ten A4 

STT I Cac brr6'c I Co I Khong 
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2 

Thiet l~p rnoi truong lam vi~c 

L~nh ve va thiet ke khung ten: 

1. Cho lop: Khung hi~n hanh 

~f:!El kich thuoc 

110 

2. Ve hinh chfr nh~t khfi giiy A4: 210 x 297: L~nh Rectangle hay bi~u tuQ'Ilg 

0 

+ Ch9n biSu tuQ'Ilg l~nh 
+ Ch9n 1 diSm b§.t ky(hQ'P ly) lam gf>c. 

+ Nh~p@ Chi8u dai(X), chi8u r(ing(Y) .J, VD: @210,297.J va.@297,210.J 
, :,rj!' 

3. Pha khoi HCN 210x297: L~nh Explode hay ~' 

+ Ch9n biSu tuQ'Ilg l~nh 

+ Ch9n HCN 210x297 ➔ .J 

4. T~o dBi tuQ'llg song song: L~nh Offset hay ~ 
+ Ch9n biSu tuQ'Ilg l~nh 

+ Nh~p khoang each song song .J, VD: 32 .J 

+ Ch9n df>i tuQ'Ilg c6 sful. 

+ Ch9n 1 diSm bit ky v@ phia din t';lo, .J 

5. Gan dBi tuQ'llg cho lop khac: 

+ Ch9n df>i tuQ'Ilg. 

+ Ch9n l&p c§n gan tren thanh Layer ➔ Bb phim ESC. 

6. Cilt xen dBi tuQ11g: L~nh Trim hay -f·· 

+ Ch9n biSu tuQ'Ilg l~nh. 

+ Ch9n df>i tuQ'Ilg gi&i h"1Il. 

+ Bim phai chu(it dS k~t thuc ch9n. 

+ Ch9n df>i tuQ'Ilg ck cilt b6 ➔ .J 

7. T~o chfr: L~nh Text hay .A (Cho Layer Net chinh hi~n hanh) 

+ Ch9n biSu tuQ'Ilg l~nh 

+ Ch9n 2 diSm dS gi&i h"1Il vung ck t';lo chfr ➔ xuit hi~n h(ip tho';li ➔ thi~t l~p 

vi tri chfr, chQn phong chfr, ch9n chi8u cao chfr, nh~p n(ii dung chfr ➔ OK 

8. Chinh sfra chfr: L~nh Edit 

+ T';li dong Command: go ED .J 

+ Ch9n chfr ➔ xuit hi~n h(ip tho';li ➔ sua chfr ➔ OK ➔ Enter. 

* Hay: him doi chu(>t trai vao chfr c§n sfra ➔ xuit hi~n h(>p tho~i ➔ sfra 

chfr ➔ OK 

5. Cong vi~c 5 

Lop hqc AutoCAD 

Congvi~c Ve va thiet ke ban ve chi tiet 
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STT Cac bmrc 

1 Thiet l~p moi truong lam vi9c 

2 

L9nh ve va thiet ke ban ve hinh chieu vuong g6c 

1. Cho l6'p: net chinh hi~n hanh 

kich thuoc 

2. Ve hinh chfr nh,t: L9nh Rectangle hay biSu tuqng Cl 

+ Ch9n biSu tuqng l9nh 

+ Ch9n 1 diSm bftt ky(hqp ly) lam g6c. 

+ Nh~p @ ChiSu dai(X), chiSu r9ng(Y) .J, 

3. Pha kh6i d6i t«Q11g: L9nh Explode hay 

+ Ch9n biSu tuqng l9nh 

+ Ch9n d6i tuqng ck pha kh6i ➔ .J 

4. T=_w d6i t«Qllg song song: L9nh Offset hay I ~ 
+ Ch9n biSu tuqng l9nh 

+ Nh~p khoang each song song .J, 

+ Ch9n d6i tuqng c6 sk. 

+ Ch9n 1 diSm bftt ky vs phia ck ti;to, .J 

5. Gan d6i t«Qllg cho l6'p khac: 

+ Ch9n d6i tuqng. 

+ Ch9n lop ck gan tren thanh Layer ➔ Bk phim ESC. 

6. C~t xen d6i t«Qllg: L9nh Trim hay -/-:· 

+ Ch9n biSu tuqng l9nh. 

+ Ch9n d6i tuqng gi&i hi;tn. 

+ B§.m phai chu9t dS ket thuc ch9n. 

+ Ch9n d6i tuqng ck citt b6 ➔ .J 

7. T:_w chfr: L9nh Text hay A 

+ Ch9n biSu tuqng l9nh 

+ Ch9n 2 diSm dS gi&i hi;tn vung ck ti;to chfr ➔ xu§.t hi~n h9p thoi;ti ➔ thiet l~p 

vi tri chfr, ch9n phong chfr, ch9n chiSu cao chfr, nh~p n9i dung chfr ➔ OK 

8. Chinh sira chfr: L~nh Edit 

+ Ti;ti dong Command: go ED .J 

+ Ch9n chfr ➔ xu§.t hi9n h9p thoi;ti ➔ sua chfr ➔ OK➔ Enter. 

* Hay: bim doi chu{>t _trai vao chfr c§n sira ➔ xuit hi~n h{>p tho:_ii ➔ sira 

chfr ➔ OK 
0~ 

9. Sao chep d6i t«Qllg: L~nh Copy hay Q> 

+ Ch9n biSu tuqng l~nh 

+ Ch9n d6i tuqng ck Copy 

+ Bk phai chu9t 

+ Ch9n 1 diSm chuful lam g6c Copy 

+ Ch9n diSm ck Copy den ➔ .J 

10. Di chuy~n d6i t«Qllg: L~nh Move hay 

Co Khong 
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+ Ch9n biSu tuqng l9nh 
+ Ch9n d6i tuqng dn Move 

+ B:im phai chu9t 
+ Ch9n 1 diSm chu§.n lam g6c Move 

+ Ch9n diSm dn Move dSn 

11. Ve duong trcm: L9nh Circle hay 0 
a. BiSt tam va ban kinh: 

+ Ch9n biSu tuqng l~nh 

+ CH9n tam 

+ Nh~p ban kinh .J 
b. BiSt tam va duong kinh: 

+ Ch9n biSu tuqng l9nh 

+ CH9n tam 

+ Nh~p D .J(Diameter: duong kinh) 

+ Nh~p gia tri duong kinh .J 

12. Ve duong thing: L9nh Line hay / 

+ Ch9n biSu tuqng l~nh 
+ Xac dinh diSm 1, diSm 2, ... diSm n 

+ Enter dS kSt thuc l9nh hay nh~p C .J dS dong kin(C: Close) 

13. L~nh keo dai: L~nh Extend hay -:/ 

+ Ch9n biSu tuqng l~nh. 

+ Ch9n d6i tuqng gi6i h~n. 
+ B:im phai chue,t dS kSt thuc ch9n. 

+ Ch9n d6i tuqng cful keo dai ➔ .J 

14. L~nh ve da giac: L~nh Polygon hay O. 
+ Ch9n biSu tuqng l~nh 

+ Nh~p s6 c~ .J 
+ Ch9n tam da giac 

+ Nh~p I ...1 nSu da giac n9i tiSp duong tron, Nh~p c ...1 nSu da giac ngo~i tiSp 

duong tron. 

+ Nh~p ban kinh duong tron .J. 

15.Ve cung tron: 

+ V ao Draw ➔ Ch9n Arc ➔ CH9n cac each ve cung tron phu hqp ➔ ch9n cac 

ySu t6 dS ve cung tron. 
;r 

16. Vat c~.nh: L~nh Chamfer hay i 

+ CH9n biSu tuqng 

+ Nh~p D .J, D: Distance: khoang each 

+ Nh~p khoang each vat thu nh§.t .J 

+ Nh~p khoang each vat thu hai .J 

+ Ch9n hai d6i tuqng dn vat. 

17. Bo tron: L~nh Fillet hay f 
+ CH9n biSu tuqng 



+ Nh~p R .J, R; Radius: ban k:inh 

+ Nh~p gia tri cua R .J 

+ Ch9n hai d6i tuQUg cfui bo tron. 
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18. Ch~ de} h3 trq chQn ti~p tuy~n tren thanh cong Cl} Object Snap: .,{)' 

19. Ghi kich thmrc: Cho Lop Kich thu6c hi?n hanh 

+ Vao Dimension ➔ Dimension style ➔ Modify ➔ Text ➔ ch9n Iso Standard 

➔ Ok ➔ Set current ➔ Close 

+ H: Ghi k:ich thu&c thfulg. 

+ '\.: Ghi k:ich thu6c nghieng 

+ : Ghi ban k:inh 

+ tSi: Ghi duong k:inh 

+ ~ Gh. k' h h ' ' -·"-= I IC t UO'C goc 

+ ~: Ghi miii ten ➔ Ch9n bi Su tuQUg ➔. CH9n di Sm d~t dfm miii ten ➔ 
Ch9n diSm d~t dui miii ten ➔ ESC 

+ Ifill: Ghi dung sai hinh dang. 

+ 0: Ghi d.1u tam cho duong tron, cung tron. ➔ Ch9n biSu tuQUg ➔ Ch9n 

cung tron, duong tron. 

20. Ghi mij.t ciit: l~nh Hacth hay $t 
+ Cho lop m~t cit hi~n hanh 

+ Ch9n biSu tuQUg l~nh ➔ xu.it hi~n h9p tho~i ➔ t~i Pattern: chQn kiSu m~t 

cit, VD: ANSI 31 
+ Ch9n biSu tuQUg t~i Add pick points: ch9n 1 diSm ben trong vung cfui ghi 

m~t cit ➔ Enter ➔ OK. 

21. L~nh d6i xwg: Mirror hay Al& 
+ Ch9n biSu tuQUg 

+ Ch9n d6i tuQUg cfui d6i xung 

+ B.1m phai chu9t 

+ Ch9n 2 diSm xac dµih ttvc d6i xung 

+ Enter. 
1.0□ 

22. L~nh T;w day: Arr~y hay f □□ 

+ Ch9n biSu tuQUg 

+ Ch9n Polar array: theo vong tron 

+ Ch9n Select object: ch9n d6i tuQUg cfui t~o day 

+ Ch9n Center point: ch9n diSm tam cfui t~o day. 

+ Number: nh~p t6ng s6 d6i tuQUg cfui t~o, bao g6m d6i tuQUg g6c. 

+ Angle: g6c t~o day 

+ Preview ➔ Accept. 

23. L~nh thay d6i ty I~: Scale hay 5J 
+ Ch9n biSu tugng l~nh 

+ Ch9n d6i tuQUg c!n thay d6i 

+ B.1m phai chuQt 
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+ Ch9n 1 diem chufui lam goc thay d6i 

+ Nh~p ty l? thay d6i .J ( <1, vd: 0.5 thu nh6, > 1, vd: 2 ph6ng to) 

24. L~nh xoay: Rotate hay 

+ CH9n biSu tuqng l?nh 

+ Ch9n d6i tuqng c~n xoay 

+ Bfun phai chw)t 

+ Ch9n 1 diSm chufui lam g6c xoay 

+ Nh~p g6c xoay .J (g6c tinh so v&i tf\IC X duong) 

25. L~nh ve dll'ong cong b§t ky: Spline hay 

+ Ch9n biSu tuqng l?nh 

+ Xac dinh cac diSm ma duong cong di qua 

+ Enter 3 l~n dS kSt thuc l?nh. 

26. L~nh lien k~t cac d6i tmf11g: Pedit 

+ Command: go Pedit .J 

+ Ch9n 1 d6i tuqng thu6c nh6m c~n lien kSt 

+ Enter 

+ Nh~pj .J 

+ Ch9n t~t ca cac d6i tuqng dn lien kSt 

+ .J 2 lfui dS kSt thuc. 

B. Hmrng din sfr d1_mg phAn m~m MasterCAM ai thi~t k~, l~p trinh, mo phong, xuftt 

va xfr ly chrrO'ng trinh NC cho may ti~n CNC 

1. Chu trinh ti~n mJt aAu (lll.;I 

Lva ch9n : Toolpaths / Lathe Face Toolpath se xu~t hi~n bang tham s6 Parameter 

Ch9n dao va nh~p cac th~m s6 d.n thi8t a m1,1c Iva ch9n Toolpath Parameter va Face 
Parameter nhu : 

+ Tool number : Dao thu (VD : dao thu 12) 

+ Offset number : S6 hi~u dao trong be) nh6 may 

+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate: t6c de) ti8n dao 

+ Spindle speed: t6c de) tfl,lc chinh (CSS : m/ph; RPM: vg/ph) 

+ Max spindle speed : T6c de) Ian nh~t cua tfl,lc chinh 

+ Coolant : Thi8t l~p ch8 de) lam mat 



T ~!path parameters j Face p:aramete~ I 

' T0606 R5. T0707 R0.8 
OD TOOL -10. BUTTON ROUGH FAC_E R_IGHT- .. , 

I 
T0808 R0.8 

ROUGH FACE LEFT· ... 

I 
Fl' ShoWiibrary lools 

Select library 1001... j 

[' Tobafoh 

' T1010 R1.2 
OD ROUGH HEX<!IGON 

~] 

Righi-click for options 

i" J;..)oolE~ter._::: 1j 
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Toolnumber. ~ Olfaetnumber: 

Stationf!umber; ~ T ,:,ri/-.:•\'/\0 .. 

Feetl rate: ~ io' mm/rev I'." mm/min (' ;,.;.,;c .... , 

Spindle$fleed: [29-5-- ,~ CSS (" RPM 

Mal(. spindle speed: f!fo□□- Coolant... 

i'HomePosition---~-------

1 R,125. Z:250, luserdefinetl Tj Qeline... l I 
r Force tool change 

Comment 

Misc values... pc . 2;ock Update.,. I r ___ __, 
~ Tool Display ... Coordin~tes... 'j Canned Text.. 

+ Entry amount : Khoang vao dao d€ thµc hi~n dt phoi 

+ Roungh stepover : Luqng dich dao ngang cho lfin gia cong tho 

+ Finish stepover : Luqng dich dao ngang cho lfin gia cong tinh 

+ Overcut amount : Luqng c~t qua 

+ Retract amount : Khoang rut dao an toan 

+ Tool Compensation : Ki€u tinh toan bu dao 

+ Compensation direction : Huong bu dao 

+ Lead In/Out : Thi€t l~p vao /ra cua dao 

+ Use stock: Ti~n d€n vi tri Z 

+ Select Points : Lµa ch9n hai di€m gi6i h~ cua vung cfin gia cong 

! oolpath. p_arameters Face parameters.) 

,; Usestock 

FinishZ: 

~ 

Entl}I amount 

lffi-
P Rough stepover. 

~ 

type: 

r
Tool Compensation-· 
-Compensation 

R Finish stepover; Mal!imum number of finish passes: 

i~ 

Overcut amount 
IzT" .. -
Retract amount 

~- ~ Rapidreract 

Stock to leave: 

-~fahi~fb:n,84'~'1>::i';,i: ,-□.,--
~- Cutawayfromcenterline" 

f,;;' !,ead In/Out... 
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2. Chu trinh ti~n tho 

Lµa ch9n: Toolpaths / Lathe Rough Toolpath se xu!t hi~n ml,lc lµa ch9n duong bien 
gia cong 

--+--Unselect 

---1--Reserve 

---1-- Option 

Sauk.hi lµa ch9n xong bien d.µig cftn gia cong (ki8u ch9n: Chain, window, partial, ... ), 
chuy8n sang lµa ch9n cac tham s6 cftn thi€t trong bang tham s6 Parameter cua chu 
trinh ti~n. 

Ch9n dao va nh~p cac tham s6 cftn thi€t a m\lc lµa ch9n Toolpath Parameter va 
Rough Parameter nhu: 

+ Tool number : Dao thu (VD : dao thu 12) 

+ Offset number : S6 hi~u dao trong b<) nh& may 

+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate : t6c d<) ti€n dao (mm/vg; mm/ph) 

+ Spindle speed: t6c d<) trl,lc chinh (CSS: m/ph; RPM: vg/ph) 
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+ Max spindle speed: T6c d9 lon nhfit cua tll,lc chinh 

+ Coolant : Thi€t l~p ch€ d9 lam mat 

T oolpath parameters J Rough parameters j 

I 
T0202 R0.8 

OD ROUGH LEFT - ... 

T0303 R0.8 T0404 R0.8 
OD ROUGH HORIZONTAL OD FINISH LEFT -35 DEG. 

r-,: Show library tools 

. Select library toot..! 

rw To batch 

I 
Right-click for options 

Fl' Tool .E 1lter... . I 

Tool number: Offset number. r-
Sta!ion numbTr: ~ : .. d<,,,,,:w.' 

Feed rate: jo.2 i'i' mm/rev r mm/min r microns 

~ Plunge Feed rate: ~· fo' _mm/rev r· mm/min r microns 

Spindle speed: ~· ,-: CSS i" RPM 

Max. spindle spe~d: ~ Coolant.. 

Home Position---------~ 

""'ps:1"""25""'_ """"z:2""'50"'"'. -- j User defined 3 .Q.efine · 1 I 
r Force tool change 

Comment: 

I 
Misc values, .. : I J;;; ~tock Update ... I r f-U. r.,_ .. ;, L 

w Io~I Display .. } I Coordinates... ! Canned Text.. 

+ Entry amount : K.hoang vao dao dS th1.rc hi~n cAt phoi 

+ Depth of cut : Chi€u sau cho m6i lop cAt tho 

+ Equal steps : Chi€u sau cac 16p cAt tho bilng nhau 

+ Overlap: Luqng cAt qua 

+ Minimum cut depth : Chi€u sau cAt 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 : Huong 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 xu6ng dao t~i cac bien d~ng ranh tren b€ 
m~t 

+ Cutting Method Phuong phap cAt (theo m9t huong (One-way) ho~c theo hai 
hu6ng zig - zag) 

+ Rough Direction/Angle : Huong/ g6c gia cong (OD: ti~n ngoai ; ID : ti~n trong; 
Face: Ti~n m~t trmS'c; Back: Ti~n m~t sau) 

+ Filter : Thi€t l~p che d9 t6i uu ducmg ch~y dao bilng each thay the cac chuySn d9ng 
nh6 v\.m ( nilm trong ph~m vi sai s6 dµili tru6c ) bilng cac chuySn d9ng don 
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Bu6ng ch?y dao g6c 

/
/ . Bu6ng ch?y dao sau khi Filter 

Khoang dung-sai / Chuy@ndong cua dao 

\''i__•··t• 
+ Stock Recognition : Nh?n di?n phoi 

I EMToMju~ I 

A.!::!tohide 

Ki@m tra di@m d&u/cu6i cua bien d?ng con l?i cua 
phoi theo hu6ng vuong g6c v6i hu6ng c~t 

Ki@m tra di@m d&u/cu6i cua bien d?ng con l?i cua phoi 
theo hu6ng song song v&i hu6ng dt 

Ki@m tra di@m d&u/cu6i cua bien d?ng con l?i cua ph6i 
theo hu6ng song song v&i du6ng cu6i cua bien 

D6i v6i ti?n tho b6c tach lap, MasterCam cung cfip them m<)t s6 kiJu t~o duong ch~y 
dao khac nhau : 

■ Quick Rough . : Cho phep t~o nhanh cac duong ch~y dao d~g don gian 
v6i cac 1\.ra ch9n t6i thiJu cho thi8t l~p duong ch~y dao ti?n tho tieu chuful 

(Truy C?p: Toopath / Lathe Quick/ Lathe Quick Rough Toolpath) 
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■ Canned Rough : 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 Rough Toolpath) 

■ Canned Pattern Repeat 
tnr6c 

: Cho phep l~p l~i duong ch~y dao da c6 

(Truy c~p: Toopath / Lathe Canned/ Lathe Pattern Repeat Toolpath) 

3. Chu trinh ti~n tinh 

L1Ja ch9n: Toolpaths /Lathe Finish Toolpath se xu~t hi~n m\lc l1Ja ch9n duong bien 
gia cong va cac tham s6 gia cong trong bang Parameter 

Ch9n dao va nh~p cac tham s6 dn thi~t 6 m\lc l1Ja ch9n Toolpath Parameter va 
Finish Parameter nhu : 

+ Tool number: Dao tl;iu (VD: dao thu 12) 

+ Offset number : S6 hi~u dao trong b<) nh6 may 

+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate : t6c d<) ti€n dao (mm/vg; mm/ph) 

+ Spindle speed: t6c d<) tf\lc chinh (CSS: m/ph; RPM: vg/ph) 

+ Max spindle speed: T6c d<) 16n nh~t cua tf\lC chinh 

+ Coolant : Thi~t l~p ch€ d<) lam mat 

T0606 R5. T0707 R0.8 
OD TOOL· 10. BUTTON ROUGH FACE RIGHT· ... 

l ' T0808 R0.8 T1010 R1 .2 
ROUGH FACE LEFT • ... OD ROUGH HEX6.GON 

.p ShoW library tools Right-click for options 

P: Tool filter ... 

r To batch 

Feed rate: jo.3 

Offselnumber: ~ 

'N•l '"'·':''~... · 1 

~· rriinlrev r mm/min, r~ microns 

Spindle speed: 1=29'""5 --< r.' CSS f" RPM 

Max. spindle speed: j5000 Coolant... 

r···HomePosition--------·····························, 

I f<:125. Z:250. I user defined ~ Qefine ..• 

L Force tool change 

Comment: 

-1 

W Iool Display ... Coordinates.:. I Canned Text... 

+ Finish stepover : Chi€u 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 l~i 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 : Huang bu dao 

+ Corner Break : Luqn g6c ho~c vat g6c t~i cac g6c gfrp cua duong bien 

+ Lead In/Out : Thi€t l~p vao /ra cua dao 

+ Plunge Parameter : Thi€t l~p tham s6 xu6ng dao t~i cac bien d~ng ranh tren b6 
m~t 

+ 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◊ t6i uu duong ch~y dao bfulg each thay th€ cac chuy€n d9ng 
nh6 Vl)Il ( nfim trong ph~m vi sai s6 dinh tru6c ) bfing cac chuy€n d9ng don 

Buang chw dao g6c 
/l Buang chl;l.y dao sau khi Filter 

Khoang dung sai / /; Chuy@n aong cua dao 
\ , / i 

\t.-.. ~------.,.,....,·':_. ····.•.,.,...,..,' §,.,....,/~,··•·,····,.....,'i_,...l~.,....,..)i.,..,.,.'iY....,...,' :,.,....,,.·· .. •·······••·· 

+ Extend contour to stock : M& n)ng bien d~g d€ thoat khoi phoi m6i khi gia cong 
xong m9t l&p c~t 

-End To Adjust] 

• 

r Auto hide ... -

Ki@m tra ai@m a&u/cu6i cua bien d~g con ll;l.i cua 
ph6i theo hu6ng vu6ng g6c v6i hu6ng dt 

Ki.§m tra ai@m a&u/cu6i cua bien d~g con ll;l.i cua ph6i 
theo hu6ng song song v6i hu6ng dt 

Ki@m tra ai.§m a&u/cu6i cua bien d~g con ll;l.i cua ph6i 
theo hu6ng song song v6i auang cu6i cua bien 
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T oolpath parameters Finish parameters j 

Finish stepover: : Number of finish passes: 

i;ifii:'/£!;/,:+h<]:1,:'?;'.::;?,½"~'4-1 10.5 

Stock to leave in X: 
10.0 . 

Stock to leave ir, Z: 

10.0 

r·• Tool Compensation······· 
! Compensation 
i type; 

:: J~omputer d 
Compensation 
direction: 

jRight 

l Rollcutter 
! around corners: , __ __,. 

ljAII .=.] 
I 

P li .. J;;orner_BreaK ..•. J 
P !,e~d J~,'O~L. · .. · 1 

r 

j 
!:lunge Parameters ... I 

P Extend contour to stock 

e,djust Contour Ends... j 

. .. '1. I 

Dbi v&i ti~n tinh, MasterCam cung d.p them m<)t s6 kieu t~o duong ch~y dao khac 
nhau: 

■ Quick Finish Toolpath : Cho phep t~o nhanh cac duong ch~y dao 
d~ng don gian v&i cac h,ra ch9n tbi thieu cho thi€t l~p duong ch~y dao cho 
ti~n tinh m?t ngoai, ti~n trong ho?c ti~n m?t dAu 

(Truy c~p: Toopath / Lathe Quick/ Lathe Quick Rough Toolpath) 

~ ■ Canned Finish Toolpath L.2?t:) : Cho phep sir dµng 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) 

Kieu gia cong Canned Finish phai dugc thgc hi~n sau nguyen cong ti~n tho 
(Canned Rough Toolpath ho?c Pattern Repeat Toolpath) 

4. Chu trinh ti~n ciit ranh 

Chu trinh ti~n cit ranh duqc trng dµng khi gia c6ng cac ch6 lorn ho~c cac ranh ma 
khong each nao gia cong dugc bing cac duang gia cong tho ho?c dao cit cua gia cong 
tho khong vao dugc 
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Lµa ch9n : Toolpaths / Lathe Groove Toolpath se xufit hi~n mµc lµa ch9n Groove 
Option 

· Groove Definition----------, 

Ch9n ki8u xac dinh vung gia cong : qua m('>t di8m ( 1 point) ; qua hai di8m (2 points 
), qua 3 duong thilng (3 Lines) ho~c qua chu6i bien d~g (Chain) 

Ch9n di8m, ho~c duong d8 xac dinh vung cfin gia cong 

Ch9n dao va nh~p cac tham s6 cfin thi€t & mµc h,ra ch9n Toolpath Parameter , 
Groove Shape Parameter , Groove Rough Parameters, va Groove Finish 
Parameters 

Lµa ch9n Toolpath Parameter d8 xac dinh dao cit, t6c d('> cit, t6c d9 quay, ... 

+ Tool number : Dao thu (VD : dao thu 12) 

+ Offset number : s6 lii~u dao trong b('> nh6' may 

+ Station number : Vi tri dao tren 6 chua dao 

+ Feed rate: t6c d('> ti€n dao (mm/vg; mm/ph) 

+ Spindle speed : t6c d9 tf\lc chinh (CSS : m/ph ; RPM : vg/ph) 

+ Max spindle speed: T6c d916'n nhfit cua tflJC chinh 

+ Coolant : Thi€t l~p ch€ d('> lam mat 
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T oolpath parameters J Groove ~hape parameters J Groove roughpaf ~meters. l Groove finish parameters] 

T0404 R0.4 W6. 
OD GROOVE RIGH ... 

' ' T1717R0.1 W1.85 T1818 R0.3W4. 
OD GROOVE CENTE... OD GROOVE CENTE ... 

I 
1" Show library tools 

Select library loot.. I 

To batch 

I 
Right-click for options 

1" Tool filter ... 

Station number: 

Feed rate: jo.1 

Spindle speed: ,...,,,-5-.... -- 1r-" CSS t" RPM 

Max. spindle speed: ~5000 Coolant ... 

Home Position-----------.....--, 

f,<:125. Z:250. juserdefined GJ ~!2 ... e_fin_e._ .. __,JI 
'i 

r Force tool change 

Comment 

1 
Misc values ... 

fit ___ , --~' 
fit : Iool Display ... Coordinates... · 1 Canned Text.. ! 

Lga ch9n Groove Shape Parameters d6 xac dinh hinh dcµig, g6c va hu6ng duong 
ch~y dao 

+ Groove Angle : Xac dinh hu6ng c~t 

+ Quick set corners : Thi€t l~p nhanh cac tham s6 cua cac phia khi gia cong ranh 

+ Use stock for outer boundary: Tinh toan d€n phoi cho ducmg 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 : Goe con cua ranh 
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Too\path parameters Groove shape parameters I Groove rough param~ters) Groove finish parameters I 

P {Use stock for outer boundar~ 
- Extend groove to stock---~ 

I• Parallel to groove angle 

f" Tangent to groove walls 
Show §eometry .... ! 

Resolution (deg.): ~ 

Angle: 

j-suo 
OQ. ! 
1D j 

Fsce I 
~~ 

.Elunge ... j 
F]oor ... j 

Quick Set Corners----~'--> 

Righ! Side= Left Side 

Left fide = Right Side 

Inner Corners = 01iter Corners 

.Quter Corners= Inner Corners 

Lva ch9n Groove rough Parameters d6 xac dinh chi~u sau lap cilt, luQ'Ilg du con 
l~i, ... cho 1§.n ti~n tho b6c tach cac lap phoi 

+ Rough the groove : Gia cong tho khi ti~n ranh 

+ Finish each groove before roughing next : Ti~n tinh m6i lap, tru6c khi chuy€n 
sang lap ti~n tho tiep theo 

+ Cut Direction: Huang cilt 

+ Stock Clearance : Khoang an toan cua dao so v6i phoi 

+ Rough step : Lu(Jilg dich dao ngang khi ti~n tho 

+ Backoff : Khoang lui dao an toan cho m6i lat cilt 

+ Stock to leave in X : Lu(Jilg du con l~i theo phuong X 

+ Stock to leave in Z : LuQ'Ilg du con l~i theo phuong Z 

+ Retract motion : Chuy€n d9ng rut dao khi gia cong xong m6i lat cilt 

+ Dwell Time : Thai gian tr€ 

+ Groove walls : Ki6u gia cong t~i cac thanh 

+ Peck Groove : Bu6c ti~n tho ( theo phuong X) 

+ Depth Cut : Chi~u sau cilt cho m6i bu6c ti~n tho 

+ Filter : Thiet l~p che d9 t6i uu duang ch~y dao 
bing each thay the cac chuy€n d9ng nho V\ln ( 
nim trong ph~m vi sai s6 dinh tru6c ) bing cac 
chuy6n d9ng don 

Lookahead 

R' Create arcs 

Minimum arc radius 10.005 

Maximum arc radius 1100.0 



T oolpath parameters I Groove shape parameters 

'P' Rough the groove 

r Finish each groove before roughing next 
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"·Retraction Moves-------. 
,r- Rapid 

·--- r◊ :nm/12 ~ ~ r-' Feedrate r 

r-·DwellTime--------, 
i 

I5.o 
r♦ , None 

(" Seconds 

(" Revolutions 

r Steps 

r♦ Smooth 

E~r~~~lers j 

P' .QepthCuts ... 

P'. Filter ... 

0)) II 
_Lj 

Lµa ch9n Groove Finish Parameters d~ xac dinh chi6u sau 16p cit, luqng du con 
l~i, ... cho lfin 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 sir dµng 
c~nh sau cua dao ti¢n ranh d~ tham gia gia cong 

+ Multiple passes : Thµc hi¢n Ti¢n tinh nhi6u lap 

■ Complete all passes on each groove : Ti¢n tinh tdt ca cac 16p cho lfin ti¢n tho 
cu6i cung ( theo phuang Z) 

■ Complete each passes on all grooves : Ti~n tinh m9t 16p cho m6i 16p ti¢n tho 
( theo phuang Z) 

+ Direction for 1st pass : Huong cit cua 16p dfiu tien 

+ Retract motion : Chuy~n d9ng rut dao khi gia cong xong m6i lat cit 

+ Overlap : Xac dinh luqng dich dao ngang 16p ti¢n tinh dfiu va cac 16p ti~n tinh tiSp 
theo 

+ Finish stepover : Luqng cit qua cua chuy~n d9ng ch~y dao ngang khi ti¢n tinh 

+ Stock to leave in X : Luqng du con l~i theo phuang X 

+ Stock to leave in Z : Luqng du con l,;ti theo phuang Z 
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+ Depth Cut : Chi~u sau cit cho m6i bu&c ti~n tho 

T oolpath parameters I Groove shape parameters j Groove rough parameters Groove finish parameters j 

P' Finish groove 

·· Multiple Passes---------, 

:r> Complete all passes on each groove 

'(~ Complete each pass on all grooves 

Number of finish passes: 

Finish stepover: 

,~,~~,,,,112:5 
Stock to leave in X: 

io.o 
Stock to leave in Z: 

10.0 

r: Tool back offset number: 

.... Direction for 1st pass----

ii 
1 r ccw 

r- Cw' 

•· Retraction Moves-----~ 
{+· Rapid 

..,._ __ {:' r,r,1/12v 
·r" Feed rate: 

·· Tool Compensation---~. 
Compensation 
type: 

I Computer 

Roll cutter around corners: 

··Wall Backoff-----~ 

IDist~nce 

10.02 

~ elect Overlap... ! 
: , : . "i Distance from ht corner: 

:,\''iii 11.47219 

!,ead In ... 

~I 
06i v&i ti~n cit ranh, MasterCam cung c~p them m9t s6 ki€u t1;1O duong ch1;1y dao khac 

nhau: 

■ Quick Groove Toolpath : Cho phep t1;1O nhanh cac duong ch1;1y dao 
d1;1ng don gian v&i cac Iva ch9n t6i thi€u cho thi€t I~p duong ch1;1y dao cho 
ti~n tinh m~t ngoai, ti~n trong ho~c ti~n m~t dftu 

(Truy c~p: Toopath / Lathe Quick/ Lathe Quick Groove Toolpath) 
i 

■ Canned Groove Toolpath : Cho phep su d1,mg cac chu trinh gia cong 
cho tung lo1;1i may; gia cong theo chu trinh v&i tung ma I~nh G - code rieng 
bi~t 

(Truy c~p: Toopath / Lathe Canned/ Lathe Canned Groove Toolpath) 

5. Chu trinh ti~n ren 

Lva ch9n : Toolpaths / Lathe Thread Toolpath se xutlt hi~n m1_1c Iva ch9n cac tham 
s6 gia cong trong bang Parameter 

Ch9n dao va nh~p cac tham s6 ck thi€t 6 m1_1c Iva ch9n Toolpath Parameter, Thread 
Shape Parameters va Thread cut Parameters 

Lva ch9n Tool Parameter dao, t6c d9 cit, t6c d9 ti€n dao, ... 
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+ Tool number : Dao thu (VD : dao thu 12) 

+ Offset number : S6 hi~u dao trong be) nh6' may 

+ Station number : Vi tri dao tren b chua dao 

+ Feed rate : t6c de) tiSn dao (mm/vg; mm/ph) 

+ Spindle speed: t6c d(> tf\lc chinh (CSS: m/ph; RPM: vg/ph) 

+ Max spindle speed: T6c de) 16'n nh~t cua tf\lc chinh 

+ Coolant : ThiSt l~p ch€ de) lam mat 

T oolpath parameters j Thread shape parameters l Thread cut 1>:9rameters J 

I 
Tool number. p 2 

Station number:]~,-. --

Feed rate: J328.0 

Spindle speed: j410 

Offset number:· !1 

T0202 R0.108 
OD THREAD RIGH ... Max. spindle speed: .,-j10-□0-□- CoolanL. 

HomePosition---~------

P<;125. Z:250. ·· !From Machine ..:J ::0h'P I i 

T0303 R0.144 
OD THREAD RIGH ... 

;r.,. Show library tools 

Select library tooL. j 

i Tobatch 

T0404 R0.036 
ID THREAD MIN. 20. DIA. 

Right·click for options 

P' Tool filter... J 

r Force tool change 

Comment: 

W lool Display ... Canned Texl .. 

Lva ch9n Thread Shape Parameters dS xac dinh hinh d~ng, g6c, va hu&ng duong 
ch~y dao 

+ Lead: Bu&c ren (rang/mm; mm/rang) 

+ Included Angle : G6c ren 

+ Thread angle : G6c ren 

+ Major Diameter : Duong kinh dinh ren 

+ Minor Diameter : Duong kinh chan ren 

+ Thread depth : Chi€u cao ren 

+ Start position: Vi tri b~t d!u cu.a ren (theo phuong Z, tinh tu g6c t9a de)) 

+ End position : Vi tri kSt thuc cu.a ren 

+ Thread Orientation: KiSu ren (ren trong, ren ngoai, ren m~t diu) 

+ Thread form: KiSu ren mfru (l~y tu thu vi~n chuful; tinh toan tu cong thuc , ... ) 

+ Allowance : Gi&i h~n- cho phep 



128 

T oolpath parameters Thread shape parameters J Thread cut parameters I 
Lead: r.- threads/mm 

r- mm/thread 

.... Thread Form-~-

Included angle: 

>r;r-+-~~~ !so:o 
Thread angle: 

S elect from !able ... 

Compute from lormula... I 
.Q.raw Thread ... 

,., . c.......:_.:. IJO.O ____ '._ ·[·•· A::di

1

1

3

us

4

ted Diamete]s-· 
Major Diameter... j 15.0 

Minor Diameter... j l4.134 ~---~-~ 
Thread depth: 

~Allowances-----~-, 

Thread orientation: I OD 

Taper angle: jlJ.O 

jo.o 

3 1r Negative X 

_ P ji ____ SejectFromTable ... 1! 

Major allowance: jo.o 
Minor allowance: j,...0.-0 -

Allowance tolerance: JO.O 

Lva ch9n Thread Cut Parameters d~ xac dinh tham s6 ciit : s6 l&p ciit, chi~u sau m6i 
lat ciit, ... 

+ NC code format : Ki~u ma G - code 

+ Amount of last cut : Lu911g ciit cu6i cung 

+ Number of spring cut : S6 vong xoiin ciit 

+ Determine cut depths from : Xac dµih l&p cllt tir 

■ Theo cac vung di~n tich bing nhau 

■ Theo cac chi~u sau ciit b~g nhau 

+ Determine number of cut from: Xac dinh s6 l&p ciit tir 

■ Amount of first cut : Theo lu911g ciit cua l&p d§.u tien 

■ Number of cut.: Theo s6 l&p ciit 

+ Stock Clearance : Khoang an toan cua dao so v6i phoi 

+ Overcut : Khoang ciit qua 

+ Anticipated pulloff : Khoang thoat ren 

+ Acceleration clearance : Khoang gia t6c khi bllt d§.u gia cong 

+ Lead-in angle :G6c vao gia cong ren cua dao 

+ Finish passes allowance : Gi6i h,;m cua l&p ciit tinh (l&p gia cong cu6i cung d~ dc;it 
d<) chinh xac) 
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+ Multil Start : Ren nhi~u dfiu m6i 

T oolpath parameters 1 · Thread shape parameters Thread cut parameters· J 

NC code format j Canned r 
Determine cut depths from:-~-----, Amount of last cut: jO.O Number of spring cuts: 

6. Chu trinh ti~n cit drrt [II 
9
G 

C Compute 

,C·revs. 

Lva ch9n : Toolpaths / Lathe Cutoff Toolpath , chuong trinh se yeu cfiu xac dinh 
di€m cftn c.it dut. Ch9n m9t di€m d€ thvc hi~n c.it dut t~i di€m d6, m9t bang Iva ch9n 
cac tham s6 gia cong Parameter xu§.t hi~n yeu cftu nh~p cac tham s6 cfin thiSt. 

Ch9n dao va nh~p cac tham s6 cftn thiSt a m9c Iva ch9n Toolpath Parameter, 
Thread cut Parameters 

Lva ch9n Tool Parameter dao, t6c d9 c.it, t6c d9 tiSn 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 ti6n dao (nun/vg; nun/ph) 

+ Spindle speed: t6c d9 tfl,lc chinh (CSS: m/ph; RPM: vg/ph) 

+ Max spindle speed : T6c d916n nh§.t cua tfl,lc chinh 

+ Coolant : ThiSt l~p chS d9 lam mat 

+ Stock Update : Su d9ng phfin con l~i cua phoi da duqc gia cong tu cac nguyen 
cong tru6'c 



T oolpath parameters j Cutoff parameters I 

10404 R0.4 W6. 10808 R0.3 W4. 
OD GROOVE RIGH... ID GROOVE MIN. 12. DIA. 

' ' T1717R0.1 W1.85 T1818R0.3W4. 
OD GROOVE CENTE... OD GROOVE CENTE ... 

I 
~- Show fibrary tools 

Select library tool... ! 

I Tobatch 

I 
Right-click for options 

~- T col filter. .. 
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Feed rate: :10.1 

Spindle speed: i,--ln""'5-_ - ,t>' css t' RPM 

Max. spindle speed: j5000 Coolant... 

Home Position--------------, 
·i 1,' 

p<:125. Z:250. IFromMachine GJ •.. !i~''n·•;. 11 

Force tool change 

Comment: 

Misc values ... 

~ • lool Display ... Coordinates... I 

Lva ch9n Cutoff Param-eters d€ xac djnh tham sf> clit : sf> lap clit, chi€u sau m6i lat 
clit, ... 

+ Entry amount : Khoang each tu m~t ngoai phoi t6i dao, t~i d6 dao blit dfru thvc 
hi~n v6i t6c de) tiSn dao vao gia cong chi tiSt 

+ Retract Radius : Khoang rut dao an toan cho m6i lap gia cong, tinh theo gia tri 
bankinh 

+ X tangent Point : Di€m gi6i h~n clit theo phuong X 

+ Cut to: 

■ Front radius : C~nh tru6c 

■ Back radius : C~nh sau 

+ Clearance Cut : T~o khoang ho cua dao khi vao clit khi t~o ra cac g6c luqn ho~c 
vat g6c, giam S\.f tiSp ~UC gifra dao va phoi khi clit v6i duong kinh phoi 16n 

+ Peck (Parameter): Bu6c clit 

+ Lead In/Out : Di€u khi€n vao/ra cua dao 
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T qolpath parameters Cutoff parameters I 

Retract Radius-------, 

·r None 

r Absolute: 

r+ · I ncrementa~ 

~ Tangent Point... 

Cut to:--~ 
-r+ Front radius 

r Back radius 

j2.o 

Jo.o 

, .. Corner Geometry-----, 
r♦' None 

r Radius: ,G.l 
f"' Chamfer 

W ,C;learan~e Cut... j 

7. Cac chfrc nang ph\l trQ' khac (Lathe Misc ops) 

Tool Compensation-·· 
Compensation 
l;ype: 

l~orn~~ter 

Compensation 
direction: 

jHight .::J 
Roll cutter 
around corners: 

~All 

r 

a 

____ ___, 

w 

Su d11ng chuc nang Lathe Misc Ops d€ thao tac phoi bing cac l~nh l{ip trinh nhu : 
Dich chuy€n phoi, dao chieu phoi, nha / k~p phoi, ch5ng tam, ... 

MasterCam dua ra 6 l~nh l{ip trinh cho cac chuc nang ph11 trq : 

+ Lathe Stock Transfer : Cho phep nguai l{ip trinh thµc hi~n dich chuy€n 
phoi t&i mam c~p tren trvc chinh m9t each tµ d{mg 

+ Lathe Stock Flip : Cho phep nguai l{ip trinh thµc hi~n dao chieu phia d5i 
di~n cu.a phoi lam phAn d€ gia cong . 
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+ Lathe Stock Advance : Cho phep nguoi l~p trinh thgc hi~n keo phoi dich 
chuy€n t6i mQt vi tri duqc ch9n tru6c (kich thu6c phoi khong d6i) 

,,.,.. 

+ Lathe Chuck -tr· : Cho phep nguoi l~p trinh thvc hi~n k~p ch~t ho~c nha k~p 
tren mfun c~p, ho~c di chuy€n mam c~p t6i m9t di€m dinh tru6c 

+ Lathe Tailstock : Cho phep thvc hi~n thao tac ch6ng tam d6i v6i 1) d<)ng 

+ Lathe Steady Rest : Su d1,1ng Luynet da trq Ive d6i v6i cac chi ti€t dai 

8. Ki~m tra va mo phong gia cong 

Chuc nang ki€m tra va mo phong duqc su d1,1ng la dn thi8t, sau khi da t~o xong 
duang ch~y dao; sau m6i l~n diSu chinh va update duang ch~y dao m6i, d€ ki€m tra 
cac duang ch~y dao, ki€m tra phoi va ch~t luqng san phfim sau khi gia cong 

+ Truy c~p l~nh ki€m tra : Tren vung Toolpath Manager, ch9n bi€u tuqng 
(l~nh Backplot). Thvc hi~n ki€m tra ch~y tung duanggia cong tren vung d6 
h9a b~ng cac l~nh Play, Stop, Trace, Draw 

Thanh keo chlnh t3c d$ Vi tri chuy@n d$ng mo phong cua 
mo phong ki@m tra dl,lng Cl,l dt 

Ch8 d9 Strace hi€n thi ca duang ch~y dao ngang, con ch8 d9 Draw chi hi€n thi vi 
tri cu6i cung cua duang ch~y dao. Quy dinh mau xanh da troi la cua di€m bit d~u, 
mau do la mau cua di€m cu6i cua m6i duang ch~y dao 

Bang Detail/Info cua hop tho~i BackPlot hi~n thi cac thorig tin d8n duang ch~y dao 
, thoi gian chu trinh gia cong, va d9 dai duang ch~y dao cho m6i nguyen cong 



b-Groue ... ?. 
Bl· Simple drill - no peck 
~-D Contour (2D) 
$0 Pocket (Island facing) 
~-CJ Pocket (Island facing) 
8:l··D Pocket (Island facing) 
li!--CJ Pocket (Island facing) 
!±l--CJ Pocket (Island facing) 
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C6 th8 su d1;mg l~nh Isolate (bi8u tmmg d8 Iva ch9n cac duong ch~y dao 

duqc chi dinh tnr6c, ho~c su dvng Optjon ( 
cho Backplot 

d8 thi6t d~t cac thi6t l~p ban d~u 

Fast steps/sec: 

4'' Endpoints 
r · Interpolate 

-Cleanup screen on----~ 

r Operation change 
j Tool change 

r Fit T oolpath 
1,1 Simulate Cutter Compensation 

r Show Mill/ Router Home Position 

1,1 Show Lathe Home Position 

r= Simulate Axis Substitution 
1,1 Simulate Rotary Axis 

r Show c-axis tools in top orientation 

-Appearance-----~-------------, 
,,,Tool------------------

(' Plain \"'. Color 
,Profile~ 

<' Fluted 
l" Shaded r' Material ;cu .. ,:: 

r Material 

I <' Auto 
I 

i r- . As defined 

Motion------~----------,,,,,., 
Color loop-----------------, 

r BJ> operation <-' Bl' tool change 

.. Color<>---------~ 
v":""~ 

~ Rapid 

Linear feed 

~ DN Arc feed I } .!!] 
~ CDNArcfeed F ~ 

P UseVerifJ> color 

4-5Axis tool vectors---------,-------, 

I;;' Displa_y vectors Connect Connect 
Bottom Top 

r,, w' 
Shade f.;; Length 

125,0 
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+ Truy c~p I~nh mo phong : Tren vung Toolpath Manager, chc;m bi~u tugng 

(l~nh Verify). Thvc hi~n ch~y mo phong gia cong bing I~nh Machine i ►;: 
tren h<)p tho~i Verify. 

Sir d1,mg cac Iva ch9n trong h<)p tho~i d~ Iva ch9n cac ch~ de) nhu : hi~n thi ch6 de) 
. .,, t 

mo phong dao, hi~n thi d~ng ciit o,l"' b, hi~n thi khoang do duqc tir phoi tren man 
hinh df> h9a ... 

Khi danh dfiu m1,1c Iva ch9n Verbose , se hi~n thi t9a de) gia cong, ma G - code, t6c 
de) ti~n dao, ... 

1.G- code 
I i T.:;:,a OQ gia cong rT?c dQ ti§n dao 

To C di} ttll,lc chlnh 
l 

-+-Bu dao 
B ®.t!Tit lam mat 



135 

9. T~o file chrra ma gia cong (G - Code): Post Processor 

+ Post Processor la qua trinh chuy6n d6i cac ki6u duong gia cong da duqc thi~t l~p, 
cac ch~ d9 di6u khi6n may, d\mg cv va duong ch<;1y dao sang d<;tng ma gia cong tieu 
chufin d6 phu hqp d6i v6i tung lo<;ti h~ di6u khi6n cua may gia cong 

+ Post Processor c6 chu y~u la hai thanh phfui chinh la: cac file thvc thi l~nh (file du 
li~u * .DLL) va file chua cac ma post (file* .PST) 

+ Mastercam cho phep chuy6n d6i cac file * .PST cua tung loc;ii h~ di6u khi6n cua 
Mastercam phien ban cu sang phien ban m6i (Mastercam X). Vi~c chuy6n d6i duqc 
thvc hi~n theo cac bu6c sau : 

• Tir 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 Iva ch9n c~n thi~t : 

Post type------___, 

,f:: Mill 

Lathe 

t Lathe (Mill/Turn] 

(" Router 

Options--------~-~~--

Updating FROM Version ... 

ersion 9 .... 

Overwrite 

!verbose (Prompt user) 

Target folder--------------------'------, 

P' Change target folder based on post type 

C:\MU..MX\MILL \POSTS\ 

Select Post(s) 

rCreate files-~-----, 

P Machine definition 

P' Control definition 

Log files--------------,, 

P Create log file 

P" Display log file 

• Post type : Ki6u cua ma gia cong la phay, ti~n , ho~c cit day 

• Options: Lva ch9n update tir phien ban cu (version 9) 

• Target folder : Lva ch9n ncri luu cac file * .PST sau khi da chuy6n d6i 
version. Thong thuong, khi ch9n Post type thi ncri ch9n duqc m~c dinh la thu 
m\lc post cua ki6u ma gia cong (Mill, Lathe, ho~c Router) 

• Select Post: Lva ch9n file* .PST cfui phiii chuy6n d6i sang cho h~ di6u khi6n 

tucrng ung. Sau khi Iva ch9n xong file, ch9n Update Post 
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chuySn d6i; ch9n OK d€ chip nh?n va thoat kh6i h(')p thoi;ti Update Post. 
Vi~c chuy8n d6i da hoan tfit. 

+ Xac nh~ li;ti file * .PST vua chuySn df>i dS nh?n ma h~ di8u khiSn 

• 
• Tu Main menu chinh, ch9n Machine type/Control Definition 

• Trong mvc Exits Definition: ch9n dl;lllg ma gia cong (Mill/Lathe, .. ) 

• Trong mvc Post Processor, ch9n Add file, ch9n file cua h~ di8u khi€n va ch9n 
OK 

• Tu Post Processor, tich chu(')t ch9n ten ma gia cong. Sau d6, trong mvc 
Control Topic, ch9n NC Output va ch9n OK. Khi d6 se xuM hi~n h()p thoi;ti 
thong bao bi;tn da ch9n lga xong h~ di8u khiSn va h6i bl;lll c6 mu6n hru li;ti dfr 
li~u d6 khong. Ch9n Yes d€ chfip nh~ 

Control: MPLOKUMA . 
Post: MPLOKUMA 
Product: LATHE 
Data possibly was changed. Do you want to save this definition? 

+ Ch9n may gia cong 

• Tu Main menu chinh, ch9n Machine type/Machine Definition Manager. 

• Kich vao Open va ch9n file h~ di8u khi€n tuang ung (file * .LMD)(vi dv : 
MPLOKUMA.LMD) ch9n Open va ch9n OK 

• Kich chu(')t vao Edit the control definition , ch9n h~ ma gia cong 

• Ti;ti mvc Control definition, ch9n h~ di8u khiSn tuang ung v&i may da ch9n 
(vidv : MPLOKUMA.CONTROL) 

• Ch9n Yes d8 chfip nh?p may va h~ di8u khi€n 

Replace group machine with Machine definition created by UpdatePost.dll 
in C:\MCAMX\CNC_MACHINES\MPLOKUMA, LMD 

+ Thgc hi~n xufit sang ma gia cong theo cac bu&c sau : 

• Tren vung Toolpath Manager, ch9n Post processor G:l, se xufit hi~n bang 
h()p thoi;ti cua Post Processor, danh dfiu ch9n NC file va Edit , sau d6 ch9n 
OK d€ thgc hi~n xufit sang ma gia cong cho loi;ti h~ di8u khi€n da ch9n 
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• N~u c6 nhi~u nguyen cong gia cong, chuang trinh se hoi c6 xu§.t tit ca cac 
nguyen cong d6 sang ma gia cong khong, ch9n No d6 thgc hi~n xu§.t nguyen 
cong duqc ch9n va ch9n OK. 0qi m9t lat d€n khi chuang trinh xufit xong ma 
gia cong, se xu§.t hi~n Mastercam X Editor cho phep bien so~n n9i dung 
chuang trinh NC vira t~o. Chinh sua va luu l~i file NC vira t~o 

10. Thi d\l v~ L~p trinh Ti~n 

Chi ti€t gia cong 

0 
N 
CD 

0 
LO 
r
"1 

13.0 
6.5 

0 
N 

or--.1...1i~--,r--f 
--MJ:---------'----

B 1: Dvng chi ti€t d~g nhu hinh ve tren 

B2: Tren thanh cong Cl) 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 d:6i ten : Group name : Hex head 
; Toolpath name: Hex head.NC 

Group name 

T oolpath name ft\MCAMX\LA THE\NC\§fiif¥i•III 

Group comment ' 

=§view 

=WCS 

8_1ways=WCS 

Origin: XO. YO. ZO, 

Planes 

~~+D-Z 

~~-D-Z 
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Chuy6n sang lµa chc;m Tool Setting, ch9n Feed calculation : From material, ch9n 
v~t li~u la gang : IRON - CAST 

rMaterial . . ~ 

~--1Tu~eter -CAST· DUCTILE -AUSTENSITlc-}i.=::::,Lathe Edit. .. j [::~:-:JI 

BS: Xac dinh cac tham s6 cua phoi gia cong 

Xac atnh bien dr;mg phoi : 

Ch9n Stock Setup/ Stock /Parameters (Cung c6 th6 vao Toolpath Manager/ 
Stock setup ) 

T{lo phoi qua 
hai c1i~m 

Buoug kinh ngoai 

Cbi~u dai phoi 

G&c phoi 

{.. Left Spindle 

{Not D efinedJ 

f" Right Spindle 

(Not Defined) 

Select... 

r ID: 

Length: i 200. 0 

rBaseZ-------~ 
\ 

',,," 
Select... 

{ ~ . 
!.'' 
j (" On left face r> On right face 

Select.. .. i! 

;r Use Margins 

Reset 

.Ereview ... 

Xac atnh vt tr£ mam c(lp k?p ph6i : 

Tren h9p tho.;ii Stock Setup, ch9n Chuck : Left spindle ; Parameter ; 
r·Chuck----------,-----.-------, 

;..- Left Spindle 

(Not Defined) 

___ ....-il€met~~ 

Chain. Reset 
Right Spindle -~-~- -----""' 

(Not Defined) 



Shape--------------, 

Jaw width: 
Make from 2 points... I 

ro~ ~=iE~:::~•f0I0~1 

Width step: 

j25.0 

Jaw height: 

~175.0 

Height step: 140:0·. . 

·Position------------......... 

r Fromstock 
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r 

: Reference point on chuck jaw geometr.Y 

Ereview ... 

Xac djnh vj tr£ ch6ng tam hoq,c Luy net tr()' hrc : 

Tren h(>p tho~i Stock Setup, ch9n Tailstock d€ thgc hi~n ch6ng tam, hoi;ic Steady 
Rest d€ ch9n vi tri di;it Luynet 

E:-:tension: 

1150.0 . 

Diameter: 

jm.o 

·Z Position-------, 

1,elect. .. .Ereview ... 

Length: 

1200.0 

Width: 

1100.0 
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Maximum stead_;, rest OD: 

Thickness of ring: 

[175.0 

B6: Gia cong bien di;mg 

B6.1 : Gia cong m~t d!u 

freview ... 

Tu Main menu chinh, ch9n Toolpath/ Lathe Face 
Toolpath, ch9n dao T0707 Rough Face Right 

150.0 

Zposition: 

10.0 

Thi€t l~p cac tham s6 chinh cua may, ch9n ch€ d9 lam· 
la Flood, t6c d9 tn;c chinh la RPM, t6c d◊ ti€n dao la 
mm/min 

Thi€t l~p tham s6 gia cong Face Parameter 

T oolpath parameters Face parameters I 

~elect... J 

.... Tool Compensation ............. \ 

E ntr_y amount 

'-"'Ct"S,:••,s•:, 
!2-0 

:··.•:·;,_,_.. ,,, p: Roughstepover. 

!fli 

Compensation 
type: 

I control 

Compensation 
direction: 

ileft ,3 

I 

-:.:i I 
_:j i 

I 
l 
11 

P" Finish stepover: 

,__ _____ __,] 

Maximum number of finish passes: 

Ji. 
Overcut amount: 

!■ 

j2.o it;; Rapid retract 

Stock to leave: 

,.~~~~~:_i_:_:;t: jo.o 
Cut awa_y from center line 

B6.2 : Gia cong tho m~it ngoai 

mat 
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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 chc;iy tir g6c phoi t&i mam kvP) 

Thi6t l~p cac tham s6 chinh cua may, ch9n ch6 de) lam mat la Flood, t6c de) tl"l)c 
chinh la RPM, t6c de) ti6n dao la mm/min 

Thi6t l~p cac tham s6 gia cong tho Rough Parameter 
Toolpath para1neters Rough parameters j 

Cutting Method~, 

t.' One-way 

C' · Zig-zag l' 
'-------

B6.3 : Gia cong tinh bS m~t 

... Tool Compensation 
Compensation 
type: 

jcomputer 3 
Compensation 
direction: ___ w~i 
lRight 3 ·,_:~ 
Roll cutter 
around corners: 

r 
~ !,ead In/Out... j 

]:lunge P~rameters ... j 

... Stock Recognition------, 

l•lllt&fflMi#llfHl'M.::J 
e,djust Stock ... 

Tu Main menu chinh, ch9n Toolpath/ Lathe Finish 
Toolpath, ch9n duong bien gia cong va ch9n dao T0303 
Finish Right 

· ( duong bien gia cong phai c6 hu6ng chc;iy tu g6c phoi t&i 
mamkvp) 

OD 

Thi6t l~p cac tham s6 chinh cua may, ch9n ch8 de) lam mat la Flood, t6c de) tl"l)c 
chinh la RPM, t6c de) ti€n dao la mm/min 

Thi8t l~p cac tham s6 gia cong tho Finish Parameter 



T oolpath parameters Finish parameters I 

Joo 

Finish slepover. 

' ., .... ~- lJr.-3 -

Stock lo leave in X: 

jo.o 

Stock to leave in Z: 

1)0.0 
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Number of finish passes: 

j1 

•.·Tool Compensation ...... - ...... 
Compensation 

·type: 

I Computer ::I 
Compensation 
direction: rn 
jRight i] lillfill 
Roll cutter 
around comers: 
I . ::1 
;1-AII •· 

'"-" 

l:eadln/Out... 

!:lunge P ar~melers ... 1 
r ------..ii 
,.; E xlend contour to stock 

8diust Contour Ends ... 
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Trong Finish Parameter, ch9n Plunge Parameter 
/Plunge Cutting la vi tri thu 3 tinh ti:r trai sang phai va 
OK . 

. ···········,:,_· -------, 

Bu6ng ch:;i.y dao gia cong tii$n tinh 

B6.4: Gia cong ti~n ren 

Tu Main menu chinh, ch9n Toolpath/ Lathe Thread 
Toolpath, ch9n duong hien gia cong va ch9n dao T0101 
Thread Right Small 

Thi€t l~p cac tham s6 chinh cua may, ch9n ch€ d() lam 
la Flood, t6c d() tn;ic chinh la RPM, t6c d() ti€n dao la 
mm/min 

ch9n 

OD 

mat 

Thi€t l~p cac tham s6 d;;mg ren Thread Shape Parameter hao g6m di6m hilt 
d!u /k€t thuc ren ; .duong kinh dinh /chan ren, hu&c ren, ... 

Toolpath parameters Thread shape parameters j Thread ~ut parameters l 
Lead: 

=~~·:::cc•·:-.,:::-:::·:•:·:;"""'"'~';".:t~~ j2-0 

Included angle: 

-~-~_, 1so.o 
Thread angle: 

130.0 

f' threads/mm 

.r.· mm/thread 

Major Diameter... j 124.0 

Millot Diameter... I !2~.2 

Thread orientation: l OD 3 . r NegativeX 

Taper angle: j,....□.-□ --

·· Thread Form····'··· .. 

! .....•.. SelecUrom!able.:.• 

Compute from formula... I 
Qraw Thread ... 

···Allowances------, 

-~lb\,\\;1f'i\~J?: l?:_~ 
2/b!;\1f.:lr,cr.-:J -?-.? -

;.:.,;;,);.'\'::-::,;,.:<. ;;,,;0,d:kX. j~i,~i 

Chuy~n sang m1;tc Thread Cut Parameter d~ thgc hi~n thi6t l~p cac tham s6 
gia cong ren nhu : s6 d!u m6i, s6 lop ciit, khoang thoat dao, khoang hilt d!u 
. Chi;ty gia cong ren, ... 
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T oolpath parameters [j Thread shape parameters Thread cut parameters l 
NC code format: l Canned ::::] 

r- mm <' revs 

Amount of las! cut: ! 0. 0 
j 

B6.5 : Xem tnr6c k~t qua gia cong (khi ti~n ren) 

r 
Number of spring cuts: j1 

Acceleration clearance: 

r Compute 

r revs 

Tu Toolpath Manager, tich phai chm)t chc;m Lathe Stock Preview, d6 thlly dugc 
k~t qua gia cong 
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B7: Mo phong gia cong 

Tu Toolpath Manager, tich chrn)t ch9n nguyen cong dn mo phong va tich ch9n 

Verify IP va ch9n Play ► d6 mo phong gia cong 

B8 : Xu&t chuong trinh G - code 

Tich chu<)t ch9n nguyen cong cin xu&t ma gia cong va ch9n Post Processor G1 
Bang Post Processor xu&t hi~n, ch9n Ok d6 ch&p nh~n h;ra ch9n. Bang tho~i ti8p 
xu&t hi~n yeu ciu luu ten file va hoi l~i c6 mu6n xu&t toan be) cac nguyen cong hay 
khong. 

Ch9n Yes n8u cin xu&t h8t va ch9n No n8u chi xufit m<)t nguyen cong da ch9n. 

Bqi cho may t~o xong file G - code, moi truong MasterCam X Editor xufit hi~n 
cho phep b~n chinh sua l~i n<)i dung file chua ma gia cong, n8u thfiy cAn 
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10. Bang cac phim truy c~p n6ng trong moi tnrITng MasterCam X 
Nhan Thvc hi?n 
ESC Thoat kh6i l?nh 
ALT+O An hoi_ic dau cac vi?c quan ly cac thao tac 
ALT+l Tam nhin tu dinh 
ALT+2 Tam nhin tu phia tru&c 
ALT+4 Mi.it phiing cong C\l 
ALT+5 Tam nhin tu ben phai 
ALT+6 Hien thi man hinh do h9a 
ALT+7 Tam nhin cung kich thu&c 
ALT+A Tv d9ng ghi 
ALT+B An hi?n thanh cong C\l 
ALT+D Ma h9p tho:;ii Iva ch9n ban phac thao 
ALT+E An/trinh di~n cac doi tm_mg 
ALT+ Fl Phong to vua day man hinh 
ALT+F2 Thunh6 
ALT+F4 Thoat kh6i Mastercam 
ALT+F8 Dinh cau hinh 
ALT+G Hien thi lu&i chan 
ALT+H Trg giup 
ALT+J Bi.it cac thong so 
ALT+L Bi_it kieu duong va d9 r(>ng cua duong 
ALT+N Hi?u chinh ten cac khung nhin 
ALT+T B~t tat chuc nang hien thi duong ch:;iy dao 
ALT+S B~t tat t\l byng 
ALT+X Bi_it cac thu9c t&nh tu doi tugng du Iva ch9n 
ALT+P Quay tr6' l:;ii tam nhin phia tru&c 
ALT+R Hi?u chinh thao tac tru&c 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 thvc hi?n va thao tac l:;ii tac l?nh do 
Ctrl + Y Trai v&i l?nh Undo 

Fl Phong to cua so 
F2 Thunh6 
F3 To maul:;ii 
F4 Phan tich Iva ch9n cac doi tugng 
F5 Xoa Lva ch9n doi tugng 
F6 \Tao Menu File 
F9 Hien thi goc t9a dQ ( cua h? thong va C\}ng C\l) 
FlO vaALT + FlO Danh sach tat ca cac chuc niing da dugc gan cho cac phim n6ng, 
Phim mili ten Di chuyen hinh anh theo cac hu6ng d9c, ngang (pan) 
Page down/Page up Phong to /Thu nh6 
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11. L~p trinh ti~n voi MasterCAM XS 

a. Ve va xfr ly bien d~ng c~n l~p trinh: chi cfin ve duong chc;1y dao 

Lathe ► 

► 

► 

b. ChQn may ---+ ·~-----

Vao Machine Type ---+ Lathe ---+ Default 

Xufit hi~n h()p thoc;1i 

B-·88 Machine Group-1 

~--· .ll1. Properties - Lathe Default MM 

l l····-fc.'2l files 
! 1····· I Tool settings 

l l·····i···. Stock setup 
l L... I Safe+--, zone 
: - - .. 1..:f 

c. ChQn phoi 

Default 

Mana.ge list 

Vao Stock setup trong thu ml,lc Properties ---+ xufit hi~n h◊p thoc;1i 

Machine Group Pmrerties 

StockV!e!N 

!. Pm~·:· ·.i 

.~\" .·•• .J 
{Not Defined} 

!' f'«,perae,,, . .j 

, .... D.,~te ,. ! 

[.Pr'?perues.,.) 

i .··. ,Delete.:....J 

· Steady Rest····· 

I .E:r~.,,J 
j .. p~""i 

Ch9n o Properties trong khung Stock ---+ xuAt hi~n h<)p thoc;1i 
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Name: Stock (Left Spin die) 

Geometry i Position/Orientation . .Pn.Machinel 

Geometry: I Cylinder ... "'j 

Color: 103 

, ·· Translucency----

Solid Tran 

Chord toler a nee: ) 0. 025 

I Make)rom 2 poi(lts,,. I 
OD: 207.0 ,, S.elect, .. 

[]ID: 

·====== ::======~ 
Length: 100.0 Select. .. 

Position Along Axis · 

Khai bao duang kinh ph6i t~i OD va chi€u dai ph6i t~i Length ~ 

d. ChQn phrrO'ng phap gia cong 
{Tc.ialpaths) Screen .. Setti?QS Hi 
I~ ..• Ro-ughz ·: '"'.''""" ..• •··.· :'.·::::::r 

Finish .... 

(1! Threa.d ... 

ti! Groove .... 

~ Plunge Turn ... 

[In! Fa.ce: .• 

0'{1 Cutoff,. .. 

~ Drill ... 

1r--i' Point ... . 
Manual Entry.,., 

:"": Transform ... 

Quick ► 

Canned ► 

Misc Ops ► 

C-axis ► 

lvtm ► 

f Tool Manager ... 

Z, Lathe Tool Manager ... 

Material Manager ... 

vao Toolpaths ~ Rough (ti~n tho) 
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Inside .... Wait 

-+ xu~t hi~n h(>p tho~i 

ch9n vao duong ch~y dao cin ti~n -+ xu~t hi~n h(>p tho~i 



T oolpath paranr"'tes R,qugh pa:ametes I . 

I 

J 
TOHli1 RO.E 

OD ROUGH RIGHT - ... 

I 
T0202RD.E 

OD ROUGH LEFT - .. 

I 
~ Show tibraiy tools 

l ~ct ~!?,ary toot .. I 

T02D2 RJlB 
DD FINISH RIGHT - ... 

Right-dick for opf-0ns 

( .... TC<!ilfi!ta, .. 

h9n dao ti~n tho, vi dl_l: T0l0l ~ khai bao: 

+ Toolnumber: dao sf> m~y?, vi dw 2 
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T ot::;J niJrtiDf:r: f 2 
:==::=::: 

Station number: • 2 

Foo::hate: 0.5 

Plu:n.g.e Feed rate: • 0.25 

S]i..ndle speed: 

Max. spin.d',e speed: • ,g{l,O 

COllli.!Then.t 

+ Station number: Dao a 6 thu m~y tren mam dao, vi dl_l: 2 

Offset miml::e: 

css RPM 

+ Offser number: vi tri chua cac thong tin cua dao tren may ti~n CNC do nguai v~n hanh 

xac l~p, vi dl_l: 2 

+ Feed rate: t6c d9 tiSn dao C6 cilt g9t theo X, vi dl_l: 0.2 mm/vong 

+ Plunge Feed rate: t6c d9 tiSn dao c6 cilt g9t theo Z, vi dl_l: 0.2 mm/vong 

+ Spindle speed: s6 vong quay cua phoi, v6 dl_l: 600 vong/phut 

+ Max.spindle speed: s6 vong quay t6i da, vi dl_l: 600 vong/phut 

~ ch9n the Rough parameter ~ xu§.t hi~n h9p tho~ti 

C 



-E9E~~-
------ 1:__/ Mffim"i'.;.,,,;ci..t:de;;th: 

____ ... ! :o:{ff"•••••••••••h 

Stock fo•. !leave ~o X: 

CUtting Methoo· · · 
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ToclCcn-,;:ens.ation · · · 
· tompe-:Satic:;.. 

t-,--pe: 

... Stor-...kRecoonifu:.n .. ·· ----

. JDisa!:«, •~k,ocogni1ioo r I 

Khai bao: 

+ Depth of cut: chiSu sau m6i l&p dt theo phuong X, vi dv: 0.5 mm 

+ Minumum cut depth: chiSu sau nh6 nhfrt c6 th6 cit duqc, vi dv: 0.01 mm 

+ Stock to leave in X: luqng du chua l~i theo X d6 cit tinh, vi dv: 0.2 mm 

+ Stock to leave in Z: luqng du chua l~i theo Z d6 cit tinh, vi dv: 0.2 mm 

+ Entry amount: vi tri ngoai phoi theo phuong Z tru6c k:hi cit, vi dv: 2mm 

~ thi~t l~p xong ~ 0 
e. Mo phong 

~ I fID, Yx I § ~Jot 1ib I fl I ~I I 
' u:l I y A .........;;.;=-..-""'----, I 

operations · ! 
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Ch9n bi~u tugng Verify -+ xrnit hi~n h9p thoi;i,i 

' [I] ? 

xem mo ph6ng -+ barn nut •. ' de xem -+ 

f. TrrO'ng tl}' chQn ti~n TINH 

Moves/step: 

Moves/refresh: 

Stop on tool change 

Stop after each aper ation 

[C)Verbose 

[gJJ[a~ 
[1] 

ch9n t6c d9 



. -

. T oolp.at:hs Screen 

ics 
. a! 
'~ 

1§1 

uU 
oll'q 

Rough ••• 

Finish .... 

Thread., .. 

Gro-0,;e .•• 

Plunge Tum ... 

Fa.Ce .• ,. 

Cutoff ... 

DrilL 

Point ... 

!vlanual Entry ... 

)!: Transform., .• 

Quick. 

Canned 

MiscOps 

C-axis 

Mill 

lf Tool Manager, .. 

Settings 

,. Lathe Tool [vlanager .•. 

He 

► 

► 

► 
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MaterialMana.ger.... Vao Toolpath-+ Finish-+ xmit hi~n h9p thoi;i.i 

I 
I 
,_j 

i .. J,,i 

II 

I . lrnD ·. . 
" . " ·.·· ' " . ' ' " . " 
~: -+ ch9n b1eu tuqng ' -+ ch9n vao d:mmg chi;i.y dao can t1~n 
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~ xufrt hi~n h9p tho~i 

, :, Lathe Finish Propertie5 ••• 

I 
Tl}101 Rill! 

OD ROUGH RIGHT - ,,, 

I 

i I 
Tti2G2Ril3 T1111 R(l.1! 

OD ROUGH LEFT - .,, ODLaft55deg 

I I 
Right-click !o, options 

\£ [jooi~ 

I l.• .,, 

[J fobatcb 

C Fo,re too! diange 

Comment: 

I Miscv~~ ... ,,I 
""" I T ,,-..,~, I 0£..i , .. • oo,.~.,,..,ay,,. . 

ch9n dao tinh, vi dv: T0202 ~ khai bao: 

+ Tool number: dao s6 mily?, vi dv: 6 

Offset mi..'llber: 

[£ i St?ck U,pdfte.,,,j 

i ~in;,les:.•• .! 

+ Station number: Dao a 6 thfr mily tren mam dao, vi dv: 6 

+ Offser number: vi tri chtra cac thong tin ctia dao tren may ti~n CNC do nguai v~n hanh 

xac l~p, vi dv: 6 

+ Feed rate: t6c d9 tiSn dao cit tinh, vi dv: 0.1 mm/vong 

**** (thong thuang ti~n tinh c6 s6 vong quay ctia phoi 16n hon ti~n tho, tbc d◊ tiSn dao 

nho hon ti~n tho) 

+ Spindle speed: s6 vong quay ctia phoi, v6 dv: I 000 vong/phut 

+ Max.spindle speed: s6 vong quay t6i da, vi dv: I 000 vong/phut 
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-+ ch9n the Finish parameter -+ xuftt hi~n h('>p 

tho?i' 

Khai bao: 

T ocl Ccr,ripensafori 
COPJ:per-.saticn 
r1;:e: 

r,:.1a;.;1e,,,n•;1J0rH:•y 
C~Yt•'' "> ,:;~,11;.••i 

C~per.safur. 
di.scfar;: 

: Ri,lhl_. _ ... :J ; p 
Rcl$cutter 
arountlcoo:l1:~: 

jie.w:" .,.,.·.·. """.'':! 

[!?:1 j . Leadi.li,/0"!,:· 

i Plunge f'aearoei ... ,., 1 
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+ Finish stepover: nh~p luqng du cua bu6c tho d€ l?i, vi dv: 0.2 mm 

+ Number of finish passes: s6 1§.n cilt tinh, vi dv: 1 

Thi€t l~p xong 

g. Mo phong 
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