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CHUONG TRINH MO PUN PAO TAO
TIEN CNC CO BAN
(Kém theo Théng tw s6:03/2017/TT-BLOTBXH ngay 01/03/2017
cua B¢ truong Bo Lao dong — Thuong binh va Xa hoi)
Tén mo6 dun: Tién CNC co ban
Ma mo dun: MD 23
Thai gian thuc hién mé dun: 75 gio; (Ly thuyét: 15 gio; Thuc hanh, thi nghiém, thao
luan, bai tap: 56 gio;  Kiém tra: 4 gio)
I. Vi tri, tinh chit cia mé dun:

- Vitri:

+ Trudc khi hoc mé dun nay hoc sinh phai hoan thanh: MHO7; MH08; MHO09;
MHI10; MH11; MH12; MH13; MD14; Mb15, Mb16, Mb17, Mb19; Mb22

- Tinh chat:

+ Pay 1a md dun dau tién hoc sinh nang cao ky ning nghé.

+ La md-dun chuyén mén nghé thudc mé dun dio tao nghé bat budc.

Il. Muc tiéu mé dun:

- Kién thuc:

+ Lap dugc chuong trinh tién CNC trén phan mém diéu khién.

+ So sanh diém giéng nhau va khac nhau gitra may tién van ning va may tién CNC

+ Giai thich duoc cac dang sai hong, nguyén nhan va cach khac phuc khi tién trén
may tién CNC.

- K§ néang:

+ Van hanh thanh thao may tién CNC dé tién try tron ngan, tru bac, tién mat dau,
tién con, cit ranh, cit dat, khoan 13, tién 15, khoét 13, tién tru dai, tién ren ding qui trinh
qui pham, dat cip chinh xac 8-6, d6 nham cap 7-10, dat yéu cau ky thuat, ding thoi gian
qui dinh, dam bao an toan cho ngudi va may.

+ Stra va bd sung cac 1énh cho phd hop véi phan mém diéu khién tir chuong NC
Xuat bang phan mém CAD/CAM.

+ Cai dat duoc chinh xac thong sé phéi, dao.

- Nang luc tu chu va trach nhiém:

- Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, chu dong va tich cuc séng
tao trong hoc tap.



Bai mé diu: GIOI THIEU CHUNG VE MAY TIEN CNC

Gioi thiéu:

Bai hoc ndy nham cung cip cho hoc sinh nhiing kién thirc vé may tién CNC trong
nghé cit got kim loai
Muc tiéu:

- Trinh bay duoc cau tao chung ctia may va cac bd phan chinh ctia may tién CNC

- So sanh diém giéng nhau va khac nhau giita may tién van ning va may tién CNC

- Néu dugc dac tinh k¥ thuat cua may CNC.

Noi dung chinh:
1. Tim hiéu qué trinh phét trién cia may tién CNC
1.1 Lich st phat trién:

Lich st phat trién ctia NC bat ngudn tir muc dich quin su va hang khong vii try khi
ma yéu cdu vé cac chi tiéu vé chit lugng ciia cic may bay, tén lira, xe tang .. 13 cao nhat(
c6 do chinh xac, do tin cdy cao nhét, c6 do bén va tinh hiéu qua khi str dung cao..). Ngay
nay lich str phat trién NC d3 trai qua cac qua trinh phat trién khong ngimg cung véi su
phat trién trong linh vuc vi xir 1y tir 4 bit, 8 bit... cho dén nay dat dén 32 bit va cho phép
thé hé sau cao hon thé hé trudc va manh hon vé kha nang luu trir va xu ly.

Tir cac may CNC riéng 18, cho dén su phét trién cao hon 1a cic trung tim CNC c¢6
cac 6 chira dao 1én t&i hang trim va c6 thé thyc hién nhiéu nguyén cong dong thoi hodc
tuan tu trén mot vi tri ga dat. cung voi su phat trién cong nghé truyén s6 liéu, da tao diéu
kién cho cac nha cong nghiép ing dung dé két ndi sy hoat dong ctia nhiéu may CNC duéi
su quan 1y ctia mot may tinh trung tim DNC v6i muc dich khai thai ¢6 hiéu qua nhat nhu
bd tri, sip xép cong viéc cho timg may, t6 chirc san xuit va quan 1y chat luong san
pham. ..

Qua trinh phat trién cong nghé ché tao va may cat kim loai d3 trai qua cac giai doan

- Cong nghé thu cong;

- Cong nghiép hoa véi su ra doi clia nganh ché tao may cong cu;

- Tu ty dong hoa co khi sang tyr dong hoa cd sy trg gitp cua may tinh (CNC)

Sau day 1a nhitng mdc quan trong ctia qua trinh phat trién may cong cu diéu khién
s6 (CNC = computerized numerical control), no gan lién voi qué trinh phat trién cia cong
ngh¢ dién tir va tin hoc.

+ Nam 1908:

JOPB MJAC QUARD da dung nhiing tam t6n duc 16 diéu khién tu dong cac may
deét.

+ Nam 1863:

MFO URNEAUX phéat minh “Dan dwong cim ty dong” noi tiéng thé gidi véi tén
goi la PTANNOLA.

Trong d6 dung mot bang gidy c¢6 nhiéu cudén 30cm dugc duc 18 theo vi tri twong
thich dé diéu khién ludn khi nén tdc dong vao cac phim bim co khi. Bang gidy duc 15
dung lam vat mang tin di dugc phat kién .



+ Nam 1946

Dr. JONW MAUCHILY va Dr.JSPRESPER ECKERT dua ra cac may tinh vi tinh
sO dién tir dau tién 1a “ENIAC” cho quan doi My di dugc tmg dung .

+ Nam1948-1952:

T.PARSON va cong ngh¢ MIT (Masschusetts Institute Of Technology) da nghién
ctru thiét ké theo hop dong cua khong quan My (USAF) mot hé thong diéu khién danh
cho may cong cu.

Pé diéu khién truc tiép vi tri cua céac truc vit me thong qua dit liéu dau ra ctia mot
may tinh 1am bang ching cho kha ning gia cong mot chi tiét. T. PARSON d3 dua 4 luan
diém co ban:

1 - Nhitng vi tri dugc tinh ra trén mot bién dang dugce nghi nhé vao bia duc 10.

2 - Cac bia dyc 16 duoc doc trén may mot cach tu dong.

3 - Cac vi tri duge doc ra phai dugc thong bao mot cach lién tuc va bo xung thém
tinh toan cho cac gia tri trung gian.

4 - Cac dong co SERVO (v céap téc do) co thé diéu khién duoc chuyén dong cua
cac truc.

+ Nam 1952:

Hang MIT da cung cap chiéc may phay dau tién mang tén CINCINNATI
HYDROTEL c6 tryc thang dimg.Tu didu khién 13p bang bang may dién tir ¢ thé dich
chuyén dong thoi theo ba truc, nhan dir liéu thong qua bing duc 15 nhi phan (Binary Code
Punched Band).

+ Nam 1987:

Nhitng may phay dau tién c6 trong may phan xudng cua khéng quan Hoa Ky, ¢
Nhat Ban vién cong nghé TOKYO va cong ty IKEGAI lién két, ké thira ché tao thanh
cong may diéu khién so trén co s¢ may tién thuy luc va chiéc may tién NC dau tién ra doi
¢ Nhat Ban.

+ Nam 1960:

Hé diéu khién NC dung dén ban da thay thé cac hé diéu khién cii (dung dén dién
ttr). Cac nha ché tao may ngudi Dic trung bay chiéc may diéu khién NC dau tién tai hoi
cho HANOVER.

+ Nam 1965:

Giai phap thay dung cu ty dong (ATC) da nang cao trinh do tuy dong hoa khau gia
cong.

+ Nam 1968:

K¥ thuat mach tich hop IC (Integrated Circuits) da 1am cho cac hé thdng diéu khién
DNC (Direct Numerical Control) da thiét lap & My bang diéu khién (standard
omnicontrol) va may tinh IBM.

+ Nam 1970:

Giai phap thay thé bé phién ga phoi tyr dong (Automatic Palete Changer)

+ Nam 1972:

Hé diéu khién NC déu tién c6 ldp mot may tinh nho. D6 13 hé didu khién sé dung vi
tinh ¢6 h¢ vi xur Iy sau nay.



+ Nam 1976:

Céc hé vi xur ly (microProcessors) tao ra mgt cudc cach mang trong k¥ thuat CNC.

+ Nam 1978:

Cac hé théng gia cong linh hoat duoc tao 1ap thuc hién

+ Nam 1979:

Nhirng khép nbi lién hoan CAD/CAM thiét ké va ché tao c6 trg gip clia may tinh
(Computer Aided Design/Computer Aided Manufacturing).

+ Nam 1980:

Trong khi phat trién cta cong cu trg gitp lap trinh tich hop CNC, bung né mét
“Cudc chién 10ng tin” ung ho hay chéng ddi giai phap diéu khién qua cp 1énh bing tay.

+ Nam 1984:

Xuét hién diéu khién CNC c6 cong nang manh m& dugc trang bi cac cong cu trg
gitip 1ap trinh d6 hoa (Graphic) tién thém mot budc phat trién méi 1ap trinh tai phan
xuong.

+ Nhirng nam 1986-1987:

Nhitng giao dién chuin hoéa (standard interfaces) md ra con duong tién t6i cac xi
nghiép ty dong trén co sé hé thong trao d6i hé thong thong tin lién thong CIM (Computer
Integrated Manufacturing)

+ Tir nam 1990:

Céc giao dién ) gitra diéu khién NC va cac khoi dong duoc cai thién do chinh xac
va dac tinh diéu chinh cua céc truc diéu khién NC va tryc chinh.

+ Tir nim 1994 dén nay:

Khép kin chudi qua trinh CAD/CAM/CNC bang cach sit dung hé NURBS lam
phuong phap ndi suy. Pugc truy cap to hé CAD nham dién ta bé mat dat d6 min va do
sic nét cao. Nang cao do chinh xac va téc do xir 1y tao ra chuyén dong déu din cua may,
tang tudi tho ciia may va dung cu.

1.2 . Céc hé thdng diéu khién
1.2.1 Hé thong diéu khién NC.

Ngay nay cac mdy trang bi diéu khién NC van con thong dung. Pay 1a hé diéu khién
don gian voi s6 lugng han ché cac kénh thong tin. Trong hé diéu khién NC cac thong sb
hinh hoc cta chi tiét gia cong va cac 1énh diéu khién duoc cho dudi dang diy cac con sb.
Hé diéu khién NC 1am viéc theo nguyén tic sau dy:sau khi mé may thi nhét va thir hai
dugc doc. Chi sau qué trinh doc két thuc, may maoi bat dau thyuc hién thir nhat. Trong thoi
gian nay thong tin ciia 1énh thir hai nam trong bo nhé cia hé thong diéu khién. Sau khi
hoan thanh viéc thuc hién 1énh thir nhat may bat dau thuc hién 1énh thi hai lay tir bd nhé
ra trong khi thyc hién 1énh thir hai, h¢ diéu khién thyc hién Iénh thir ba dugc dua vao chd
bd nhé ma 1énh thir hai vira dugc giai phong ra.

Nhuoc diém chinh cta hé diéu khién NC 1a khi gia cong chi tiét tiép theo trong loat
hé diéu khién lai doc tat ca cac 1énh tir dau va nhu vay sé khong tranh khéi nhiing sai sot
ctia bo tinh toan trong hé diéu khién. Do d6 chi tiét gia cong co thé bi phé pham. Mot
nhuoce diém khac nita 1a do cin rat nhiéu 1énh chtra trong bang duc 16 hodc bing tir nén
chuong trinh bi dimg lai (khong chay) thuong xuyén cé thé xay ra. Ngoai ra voi ché do
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1am viéc nhu vy bang duc 15 hodc bang tir s& nhanh chéng bi ban va mon, gay 13i cho
chuong trinh.
1.2.2 Hé thdng diéu khién CNC.

Dic diém chinh cia hé diéu khién CNC la su tham gia cia may tinh. Cac nha ché
tao may CNC cai dit vao may tinh mot chuong trinh diéu khién cho timg loai may. Hé
diéu khién CNC cho phép thay dbi va hi¢u chinh cac chuong trinh gia cong chi tiét va ca
chuong trinh hoat dong ctia ban than né. Trong hé diéu khién CNC cac chuong trinh gia
cong co thé dugc nghi nhé lai . Trong hé diéu khién CNC chuong trinh ¢6 thé nap vao bo
nhéd toan bd mdt lac hodc tung 1€nh, bﬁng tay tur ban diéu khién. Cac 1énh diéu khién
khong chi duoc viét cho timg chuyén dong riéng 1¢ ma cho nhiéu chuyén dong cung lac.
Diéu khién nay cho phép giam s6 chuong trinh va nhu vay c6 thé nang cao do tin cy lam
viéc ciia may. Hé diéu khién CNC c6 kich thude nho hon va gia thanh thap hon so v6i hé
diéu khién NC nhung lai c6 cac dic tinh mdi ma cac hé diéu khién trude d6 khong co. Vi
du, nhiéu hé diéu khién nay c6 kha niang hiéu chinh nhiing sai s6 ¢6 dinh cua may -
nhitng nguyén nhan gay ra sai so gia cong.

2. Tim hiéu ciu tao chung ciia may tién CNC

- May tién NC c6 ciu tao twong ty nhu mdy tién théng thuong.

- Pdi véi tién thong thudng khi gia cong cat got chi tiét thudng diéu khién phai theo
ddi vi tri dao cit, thao tac kip thoi ché tao ra nhiing chi tiét dat yéu cau ky thuat.

- D6 chinh x4c, ning suit phu thudc vao trinh d6 tay nghé ngudi diéu khién.

- M4y CNC hoat dong theo mdt chuong trinh da dugc 1ap trinh theo mdt quy tac
chdt ché phu hop véi quy trinh cong nghé dugc soan thdo va cai dat phﬁn mém trong
may.

- Két qua lam viéc cia may CNC khéng phu thudc vao tay nghé cua ngudi diéu
khién. Lic nay nguoi diéu khién may chu yéu déng vai trd theo ddi va kiém tra cac chirc
nang hoat dong cua may.

- Hinh dang két ciu ctia méy tién NC ciing turong tw may tién thong thudng, ngoai
ra may tién CNC con c6 mot sd dic diém riéng sau (Hinh vé 1.1)

Hinh 1.1: Hinh dang bén ngoai ciia may tién CNC
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Nhitng nét dac trung co ban cia may ti¢én (NC, CNC):

- Ty dong hoa cao;

- Téc do dich chuyén, téc d6 quay 16n (>1000vong/phut);

- D6 chinh xéc cao (sai I¢ch kich thudc < 0,001 mm);

- Ning suat gia cong cao gap 3 lan may tién thuong;

- Tinh linh hoat cao, thich nghi nhanh véi cac ddi tugng gia cong phu hop san xuét
loat nho.

3. Tim hiéu cac bd phan chinh cia may
3.1. U dang.

La b phan lam viéc cua may tao ra van tdc cat got. Bén trong lép truc chinh, dong
co budce (diéu chinh cac tdc do va thay ddi duoc chiéu quay). Trén dau truc chinh mot
dau duogc 1ap voi mam cip dung dé ga va kep chit chi tiét gia cong. Phia sau truc chinh
lap hé théng thuy luc hodc khi nén dé dong, mo, kep chat chi tiét.

3.2. Truyén dong truc chinh.

DPong co cua truc chinh may ti¢n CNC co thé 1a dong co mot chiéu hodc dong co
xoay chiéu.

Pong co dong mot chiéu diéu chinh vo cép toc do bang kich tir. Pong co xoay chiéu
thi diéu chinh v6 cap toc do bang d6 bién ddi tan thay doi sé vong quay don gian c6 mé
men truyén tai cao.

3.3. Truyén dong chay dao.

Pong co (mot chiéu, xoay chiéu) truyén chuyén dong bo vit me dai 6c bi lam cho
tung truc chay dao doc lap (truc X, Z). Cac loai truyén dong co nay c6 dac tinh dong hoc
wu viét cho qua trinh cit, qua trinh phanh him do mé men quén tinh nhé nén d6 chinh
xéc diéu chinh cao va chinh xac.

Bo vit me - dai dc - bi ¢6 kha ning bién ddi truyén dan dé dang it ma sat, c6 thé
chinh khe ho hop 1y khi truyén dan véi tée do cao (hinh 1.2).
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Hé théng déng co chay dao
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Hinh 1.2: Hé théng truyén dong chay dao ctia may tién CNC
1-2-3-4-5-6- Cac dudng truyén lién hé giita cac dong co bo xir 1y trung tim
(CPU) cua hé diéu khién.

Trong do:

1. Puong nbi gitta bang diéu khién va CPU.

2. Puong ndi gitta CPU v6i hé théng dong co chay dao.

3,4. Puong phan hoi tir dong co dén CPU.

5. Pudng nbi gitta CPU dén dau u dung.

6. Puong phan héi tir u ding vé CPU.(CPU-BO6 xit 1y trung tAm ctia hé diéu khién)
3.4. Mam cap.

Qua trinh déng mé va hdm mam cdp dé thao 1ap chi tiét bang hé thdng thuy luc
(hoac khi nén) hoat dong nhanh, luc phat dong nhé va an toan. béi voi may tién CNC
thuong dugc gia cong vai tée do rat cao. SO vong quay cia truc chinh 16m (c6 thé 1én téi
8000vong/phit-khi gia cong kim loai mau). Do d6 luc ly tdm 13 rat 16n nén cac mam cip
thuong dugc kep chat béng hé théng thuy luc (hoac khi nén) tu dong.

3.5. U dong.

Bo phan nay bao gdm chi tiét dung dé dinh tdm va ga lip chi tiét, diéu chinh, kep
chat nho hé théng thuy luc (hodc khi nén).
3.6. Hé thong ban xe dao.

Bao gdm hai bo phan chinh sau:

- Gia 5 6 tich dao (Ban xe dao):

B6 phén nay 1a b phan do 6 chira dao thue hién céc chuyén dong tinh tién ra, vao
song song, vudng goc véi truc chinh nhd cac chuyén dong co bude (ca chuyén dong nay
da dugc 1ap trinh sin).

12



- O tich dao (Pau Rovénve):

May tién CNC thuong dung hai loai sau:

- Pau Rovonve co thé lép tir 8 dén 12 dao céc loai;

- Céc 6 chira dao trong t6 hop gia cong v6i cac bo phan khac (dd ga thay doi dung
cu).

+ Pau Rovonve cho phép thay dao nhanh trong mot thoi gian ngan da chi dinh, con
6 chira dao thi mang mét s6 lwvong 16n dao ma khong giy nguy hiém, va cham trong ving
lam vi€c ciia may tién.

Trong c4 hai truong hop chudi cua dao thudng duoc kep trong khdi mang dao tai
nhirng vi tri xac dinh trén ban xe dao. Cac khdi mang dao phu hop véi cac gia d& dao trén
may tién va duoc tiéu chuan hoa.

Céc két cau cua ddu Rovonve tuy thudc vao cong dung va yéu cau cong nghé cua
tung loai may.

Bao gdm céac dau Rovonve (kiéu chit thap, cac dau Rovonve kiéu chir thap kiéu dia
hinh tréng).

Phé bién dau Rovonve cia cac loai may tién CNC c6 két cAu nhu hinh 1.3

Cac logi dyng cu cat Cac khoi mang dao DAu ro-von.ve kidu dia

Hinh 1.3: Hé théng g4 dit dung cu
Pau Rovéonve co thé lép duoc cac loai dao: Tién, phay, khoan, khoét, cit ren duoc
tiéu chuan héa phan chudi co thé lap 1an va lap ghép véi cac do ga o trén dau Ro-von-ve.
+ O chtra dung cu cho may ti¢n CNC
Céc 6 chira dao cu thuong duoc st dung it hon so voi dau Rovonve vi viéc thay doi
dung cu kho khin so véi cac co cdu ciia ddu Rovonve. Song 6 chira ¢6 wu diém 1a an
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toan, it gy ra va cham trong ving gia cong, d& dang ghép ndi mot sb 1on cac dung cu
mot cach tu dong ma khong can su can thiép bang tay.
3.7. Bang diéu khién.

Bang diéu khién 14 noi thyuc hién trao ddi thong tin gitta ngudi véi may. Két ciu cua
bang c6 thé khac nhau tiy thudc vao nha san xuat. Bang diéu khién cta may tién CNC
LEADWELL TS5 c6 ciu tao nhu sau:

Vung diéu khién man hinh
pd

Vung diéu khién may

Hinh 1.4: Bang diéu khién may tién CNC LEADWELL T5
1-Vung diéu khién man hinh (CRT); 2 - Vung diéu khién may

Gom c6 man hinh CRT giong nhu man hinh may tinh va mgt ban phim gém cac
nut chirc nang dung dé nhap cac dir liéu va ban vé&. Céc dit liéu ndy duoc chuyén vao may
va dung nd dé mé cac thuc don diéu khién cc chirc ning van hanh may. Trong may NC
cac bang diéu khién duoc thiét ké riéng ré va duoc lap trén may.

3,8. Hé thong dung cu cit trén may (Tooling System of CNC lathe)

Tat ca dao tién trén may CNC déu c6 phan cét 1a nhitng manh hop kim cung lap
ghép. Mdi dao yéu cau chi duoc lap cd dinh tai mot vi tri trén dau ro - von - ve va c6 thé
thyc hién ty dong mot cach chinh xac theo chuong trinh da dugc dinh san. Cac dao c6 thé
thay d6i cho nhau va c6 thé lap 1an v6i cac may CNC khac nhau trong phan xuong. Két
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ciu cua cac dao tién dung cho may CNC rat da dang va phu thudc chu yéu vao bé mit gia
cong. Hinh 1.5 mé ta mot sb loai dao tién co ban dung trén cac may tién CNC.
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Hinh 1.5: M6t s6 loai dao tién co ban gan manh hop kim ctngdung trén cac may tién
CNC.

4. Tim hiéu dic tinh ky thuat cia may CNC

Mbi loai may c6 dic tinh ki thuat khac nhau, phu thudc vao tirng hing san Xuét.
Trong pham vi gido trinh gidi thi¢u may tién CNC do cong ty Jessey cua Pai Loan san
xuat ¢6 cac dic tinh k¥ thuat co ban:

MAY TIEN CNC KY HIEU : LEADWELL T5

+ Puong kinh mam cap 250mm

+ Chiéu cao trung tdm tinh tir truc chinh dén bang may 280mm

+ Khodang cach chay doc cua ban dao (truc Z) 170mm

+ Khoang cach chay ngang cua ban dao (truc X) 320mm

+Tdc d6 truc chinh 45 - 4500v/ph
+ Pudng kinh 16 truc chinh 60mm
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+ S lugng dao 8 dao

+ Luong chay dao doc (truc Z) 24m/ph
+ Luong chay dao ngang (truc X) 18m/ph
+Thoi gian thay d6i dao 0.2s/lan
+ Dién tich dat may 2220x2100m

MOT SO CAC THIET BI BEN NGOAI

Céc thiét bi bén ngoai c6 kha ning gitip nguoi tho hoan thanh cac cong viéc mot
cach ddc lap, mé rong céac chirc nang hoat dong cua may .

GOm cc thiét bi:

- THIET BI DO DAO (Settingguage)

La thiét bi dung dé do vi tri khoang cach cuia cac dao cu, voi dung cu do d6 thi cac
sai s gifta vi tri chi tiét gia cong véi cac khoang cach dao duge xac dinh chinh x4c.

Co6 2 loai .

+ Thiét bi do dién tit

+ Thiét bi do quang hoc

- HE THONG PO TU PONG CHI TIET (Autumatic Workpice Measuring Divice)

La thiét bi do tu dong tur tinh toan dén xac dinh kich thuéc bu dao hoan toan tu
dong.

- HE THONG TAI PHOI (Chip conveyor)

Thiét bi nay ding dé van chuyén phoi trong khi cit got.

- BO PHAN CUNG CAP PHOI LIEU (Bar Feeder)

La bo phan cung cap phoi lidu cho may gia cong, thudng cd ¢ cac may cd chuong
trinh dat san thuong 1a may c6 phan CIM.

- HE THONG KEP PHOI TU PONG (Automactic Jaw Changer)

La thiét bi dé chuyén d6i kep, him phéi ty dong trén mam cip bang hé thong khi
nén hodac thuy luc.

- HE THONG THAY DAO TU PONG (Automatic Tool Changer)

Qua trinh thay d6i dao cit trong 6 chira dao phai tuan thu theo nhiing cau Iénh dugc
thé hién trong phan CNC

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

B6 phén dao ciia may tién CNC thong thuong cho phép lap 8-12 dao. Mdi dao yéu
cau chi duogc 1ap ¢ dinh tai mét vi tri trén dau ro-von-ve va co thé thuc hién tu dong mot
cach chinh x4c theo chwong trinh di duoc dinh sin. Cac dao c6 thé thay d6i cho nhau va
c6 thé lap 14n voi cac may CNC khac trong phan xudng. Vi vay ngudi ta ché tao cac loai
g4 d& dao theo tiéu chuan dé rat ngan thoi gian cac thao tac, d& thao lap, stra chita va thay
d6i s6 dao.

5. Lap dit, bao quan, biao dudng may tién CNC

Cong tac bao dudng may thuong xuyén va dinh ky, tuan theo nhitng huéng dan cia
nha cung cip, dam bao ding quy trinh va cac nodi dung sau day:

1. Khong van hanh may khi chua doc va hiéu & huéng dan an toan van hanh may.

2. Khong van hanh may khi chwa doc va hiéu rd hudng dan van hanh va bao dudng
may

16



3. Deo kinh bao ho trong sudt qua trinh van hanh may.

4. Khéng dung cham vao cac bd phan may dang chuyén dong. Khong deo dong
hd, nhan, day chuyén va ca vat trong khi van hanh thiét bi. Quan 40 gon gang.

5. Do6i mii bao hiém. Tranh lam viéc gin noi c6 nguy hiém trén dau.

6. Di gidy c6 bao vé ngdn chan bang thép.

7. Khong st dung gan tay khi van hanh may.

8. Phai cét cac thiét bi phuc vu (dd g4 kep, dao cu, gié lau v.v...) xung quanh may
vao vi tri quy dinh trude khi van hanh may.

9. Chu y : khéng duoc van hanh may sau khi st dung thudc khéng c6 don, udng
nhirng dugc pham manh, cac dd udng c6 con kich thich.

10. Ding tryc chinh ctiia may hoan toan trudc khi thay doi dao cu.

11. Dung hén truc chinh va céc truc chuyén dong trude khi ga hay théo phéi .

12. Ding han truc chinh trude khi don phéi hay béi tron. Khong sir dung chdi quét
hozc hét phoi khi may dang hoat dong.

13. Dung han tryc chinh trudc khi hiéu chinh phoi, 46 ga hay voi lam mat dang lam
viéc.

14. Ding han truc chinh trudc khi do dat kich thudc trén phoi.

15. T at ngudn trudce khi hiéu chinh hay thay doi cac chi tiét trén may.

16. Chu y vi tri cac phim chirc ning khi may dang hoat déng hoic dang ga lip
phéi,dao.

17. Khong duogc khoi dong may khi ludi cit dang cham vao phoi.

18. Bam bao vung lam viéc c6 anh sang

19. Vung lam viéc sach s€ va kho rao. Don dep phoi, dau, va cac vat tré ngai khéc.

20. Khong dugc dua vao may khi may dang chay.

21. Khong dé may hoat dong ma khong c6 sy gidm sat.

22. Pinh vi va kep chit phoi chac chan. Str dung cac cong cong tic dimg may néu
can thiét.

23. St dung toc do va luong chay dao dung véi timg nguyén cong. Giam toc do va
lugng chay dao néu c6 nhiing tiéng 6n va rung dong khac thuong .

24. Kiém tra dao va d6 ga trudc khi gia cong. Giit phan nho ra cua dao 1a nho nhat.

25. Cat giit cac vat liéu va chat 1ong dé chay ra khoi ving lam viéc va phoi néng.

26. Khong str dung may trong méi trudng dé nd.

27. Kiém tra tat ca cac chd ndi trude khi 1ap dat van hanh hay stra chita may. Dién
ap cung cap phi hop voi dién ap yéu cau cia may.

28. Ngit tit ca cac ngudn dién vao may trudc khi lap dit hay stra chira may. Ngit
tat ca cac nguon dién trude khi mo hop dién hay hop diéu khién. Chi nhitng ngudi co
chuyén mon méi dugce sura chira may.

29. Khi khong st dung tit ngudn tong ctia may.
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Cau héi 6n tap va bai tap
Cau hoi:
1. Hay trinh bay so lugc qua trinh phat trién ciia may tién CNC?
2. Trinh bay cAu tao cac bd phan chinh ctiia may tién CNC?
3. Trinh bay cac quy dinh khi sir dung va bao dudng may tién CNC?
Bai tap: Hay thiét 1ap quy trinh bao dudng may tién CNC.(Mdi hoc sinh thyuc hién ghi
trén gidy A4).

18



Bai 1: LAP TRINH TIEN CNC
Giéi thiéu:

Bai hoc nay nhim cung cip cho hoc sinh nhitng kién thirc vé 1ap trinh tién CNC
trong nghé cat got kim loai
Muc tiéu:

- Xac dinh, cai dat dugc don vi do trong may CNC.

- So sanh duoc ché do cat khi tién may van nang va tién CNC

- Phéan biét duge cac 1énh hd trg va lénh cit got co ban cling nhu 1énh chu trinh
trong tién CNC.

- Lap duogc cac chuong trinh cit got co ban dat dugc yéu cau chi tiét gia cong.

- M6 phdng, stra dugc chuong trinh gia cong hop ly.

- Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, chu dong va tich cuc
sang tao trong hoc tap.

Noi dung chinh:
1. Cai dit cac thong sb co ban cho phin mém diéu khién tién CNC
1.1. H¢ truc toa do va cac quy udc:

Céc tryc toa do ctia may CNC cho phép xac dinh chiéu chuyén dong cua cic co cu
may va dung cu cit. Chiéu duong cua céc truc X, Y, Z dugc xac dinh theo quy tdc ban
tay phai (theo quy tac ban tay phai, ngon tay cai chi chiéu dwong cua truc X, ngén tay
giira chi chiéu duwong cua truc Z, ngdn tay tré chi chiéu duong cua truc Y).
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Hinh 2.1: Hé toa do theo quy tic ban tay phai

Quy udc ddi v6i may tién CNC.

+ Truc Z song song véi truc chinh ctia may va c6 chiéu duong tinh tir mam cap t6i
dung cu hodc chiéu duong cua truc Z (+Z) ludén ludén chay ra khoi bé mat gia cong, chiéu
am (-Z) 1a chiéu an siu vao vat liéu. Hay noi cach khac chiéu duong truc +Z c¢6 hudng tir
mam cdp dén 6 dao

+ Truc X vudng goc véi truc may va co chiéu duong hudng vé dai dao (hudng veé
phia dung cu cit).

Nhu vay néu dai dao & phia trudce truc chinh thi chiéu dwong ctua X huéng vao ngudi diéu
khién, con néu dai dao & phia sau truc chinh thi chiéu duong di xa khéi ngudi diéu khién
(hinh 2.2).
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Hinh 2.2: Cac truc toa d0 trén may tién CNC

a) dai dao & phia d6i dién ngudi diéu khién; b) dai dao & cung phia v6i nguoi diéu khién

+ Truc Y duoc xac dinh sau khi cac truc X, Z da dugc xac dinh theo quy tac ban tay
phéi
1.2. Céc diém 0 (z&rd) va cac diém chuan

Pé diéu khién chuyén dong tién dao, ta phai xac dinh dugc chinh xé4c vi tri cia timng
diém trén qity dao chuyén dong cia n6. nhu vy sau khi d xac 1ap cac hé truc toa do, van
dé tiép theo 1a phai gan cac truc toa do vao céc vi tri thuan lgi trong pham vi khong gian
lam viéc cia may. D6 chinh la cong viéc chon géc toa do.
1.2.1. Piém gbc toa do cua may (diém 0, ky hiéu M).

Piém gdc toa do cuia may (ky hiéu M) 1a diém cb dinh do nha ché tao da xac lap
ngay tir khi thiét ké may. N6 1a diém chudn dé x4c dinh vi tri cac diém khac nhu gbc toa
do cua chi tiét W.

Hinh 2.3: Quy udc toa dd goc trén may tién CNC

DPdi véi may tién, diém M thuong dugc chon 1a giao diém cua truc Z véi mat phéng
dau cua truc chinh.

1.2.2. Piém gbc toa do cua chi tiét (diém 0, ky hiéu W).

Trudce khi 13p trinh, ngudi 1ap trinh phai chon diém géc toa do (diém 0) cua chi tiét,
dé xuét phat tir diém gdc nay ma xac dinh vi tri cac diém gdc trén dudng bao cua chi tiét.
Tuy nhién can phai x4c dinh sao cho cac kich thudc trén ban vé gia cong dong thoi 1a cac
gi tri toa do. Hinh 4.3 1a mot s6 vi du vé viéc chon diém (W).

Diém W ctia phéi ¢ thé dugc chon tuy v boi ngudi 14p trinh trong pham vi khong
gian lam viéc clia may va ciia chi tiét
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Hinh 2.4: Cac diém chuin ctua may tién CNC
1.2.3. Biém gbc toa do cuia chuong trinh: Po
La diém ma dung cu cét s& & d6 trudc khi bat ddu gia cong. dé hop 1y ta nén chon
diém Po sao cho chi tiét gia cong hodc dung cu cat c6 thé ga lap hay thay doi mot cach dé
dang. diém nay duoc viét ngay ¢ diu chuong trinh, cin ctr vao d6 dé dit dung cu cit
trude khi chay chuong trinh gia cong (hinh 2.4)

\x Fa
/

Hinh 2.5 diém W va diém Po
1.2.4. Piém chuan cua may (ky hiéu R).

Trong hé thong may do dich chuyén, cac gia tri do thuc s& mat di khi c6 su c¢6 mat
dién. Trong nhiing trudng hop ndy, dé dua hé thong do trg lai trang thai da co trude thi
phai dua dung cu cit toi diém R. Diém chudn R c6 mot khoang cach so voi diém gbc cia
may.

Dé giam sat va diéu chinh kip thdi quy dao chuyén dong cta dung cu, can thiét phai
bd tri mot hé théng do ludng dé xac dinh quing dudng thuc té so voi toa do 1ap trinh.
Trén cac may CNC nguoi ta dat cac mdc dé theo doi céc toa dd thuc cua dung cu trong
qua trinh dich chuyén, vi tri ciia dung cu luén luén dugc so sanh voi géc do luong cua
may M. Khi bat dau dong mach diéu khién ctia mdy thi tt ca cac truc phai dugc chay vé
mot diém chudn ma gia tri toa 6 cia n6 so véi diém gdc M phai ludn luén khong doi va

21



do cac nha ché tao may quy dinh. Diém d6 goi 1a diém chuin ctia may R (Machine
reference point ).

Vi tri ctia diém chuan nay duogc tinh toan chinh xac tir trude bdi 1 ¢t chan lép trén
ban truot va cac cong tac gi61 han hanh trinh. Do d6 chinh xac vi tri cua cac may CNC la
rat cao (thudng v6i hé thong do 12 hé Metre thi gia tri cia n6 1a 0,001mm va hé Inch la
0,0001 inch) nén khi dich chuyén tr& vé& diém chuan cua céc truc thi ban dau né chay
nhanh cho dén khi gz‘in dén vi tri thi chuyén sang ché o chay cham dé dinh vi mét cach
chinh xac.

1.2.5. Diém thay dung cu cit (ky hiéu N).

La diém ma dung cu cit s& & do trude khi thay ddi dung cu khac, dé tranh va cham

dung cu cit vao chi tiét (hinh 2.6)

E N ‘x'}-\-:

Hinh 2.6: C4c diém N va E
1.2.6. Piém diéu chinh dung cu cit (ky hiéu E).

Khi str dung nhiéu dung cu cat, cac kich thuée cua dung cu cat phai duoc xac dinh
trén thiét bi diéu chinh dé co thong tin dua vao trong hé thong diéu khién nhim hiéu
chinh ty dong kich thudc dung cu cat (hinh 4.4)

1.2.7. Piém cit cia dao: P

Diém nay 1a diém dinh dao thuc hay Iy thuyét. né chinh 1a mii dao.
2. Cau triic chwong trinh tién CNC

2.1 Ngon ngtr 1ap trinh

Hién nay, hau hét tit ca cac may tién NC, CNC déu st dung ngén ngit 1ap trinh theo
tiéu chuén quéc té ISO.

b6 1a ma G, ky hi€u chic nang dich chuyén cua dung cu cat, xac dinh ché d6 lam
viéc cia may CNC va duoc viét tit cua hai tir tiéng Anh: Geometric Function.

Hé diéu khién cia FANUC véi cac phan mém di theo déu sir dung ma G.

Céc chire ning cia ma G duoc thong ké nhu sau:
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Ma tiéu | Chirc niang

chuin

GO0 - Dich chuyén nhanh khéng in dao.

GO01 - Noi suy tuyén tinh ( noi suy dudng thing) (tién/ cit thang).

G02 - Nbi suy vong tron (tién/ cat cung tron) theo chiéu kim dong
ho.

G03 - Noi suy vong tron (tién/ cét cung tron) nguoc chiéu kim dong
ho.

G22 - Lénh kiém tra ving gi6i han dao

G23 - Huly bo 1énh kiém tra ving gi6i han dao

G32 - Cat ren

G40 - Hay 1€nh bu ban kinh miii dao.

G41 - Lénh bu ban kinh miii dao bén trai.

G42 - Lénh bu ban kinh miii dao bén phai.

G50 - Thiét 1ap hé truc toa do ( gidi han s6 vong quay truc chinh).

G70 - Chu trinh cét tinh.

G71 - Chu trinh cat thd mat ngoai

G72 - Két thiic chu trinh cat tho mat ngoai

G73 - Bong lai vong 1dp chu trinh

G74 - Két thuc cat mat cua chu trinh

G75 - Cat mat ngoai dbi véi chu trinh

G76 - Chu trinh cit ren

G90 - Chu trinh cét A

G92 - Chu trinh cit ren

G94 - Chu trinh cit mit dau (cit B)

G96 - Piéu khién toc d6 truc chinh (m/ phut)

G97 - Piéu khién toc d6 truc chinh (vong/ phut)

G98 - Luong tién dao theo phut (mm/ pht).

G99 - Luong tién dao theo vong (mm/ vong).

Béang 2.1. Bang ma 1énh G
2.2. Céac hinh thtc t6 chirc 1ap trinh

Dé thuc hién viéc 1ap trinh gia cong, c¢6 hai hinh thuc t chirc 18p trinh sau day:

- Lap trinh tai phan xuong.

- Lap trinh trong chuén bi san xuét.

2.2.1. Hinh thue 18p trinh tai phan xudng.

Lap trinh tai phan xudéng duoc thuc hién truc tiép trén may thong qua bang diéu
khién. Man hinh cua hé diéu khién gitip cho nguoi lap trinh quan sat duoc cac dit liéu dua
vao va kiém soat dugc cac 16i ciia chuong trinh. Sau khi lap trinh xong chung ta c¢6 thé
cho chay chuong trinh mé phong bang d6 hoa trén man hinh. Nhu vdy qua man hinh
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ching ta cé thé phat hién dung cu cit ¢6 va cham vao chi tiét hodc chuyén dong co sai

quy dao khong. Néu xay ra cac truong hop d6, nguoi 1ap trinh phai stra lai chuong trinh.
Pbi v6i hinh thire 1ap trinh tai phan xuéng ngudi van hanh may phai cé trinh do

tay nghé cao.

2.2.2. Hinh thuc lap trinh trong chuan bi san xuat.

Hinh thtc 1ap trinh trong chuan b san xuat 4p dung cho cac nha may c¢6 quy mo san
xuit 16n, st dung nhiéu may CNC khéac nhau, gia cong nhiéu loai chi tiét khac nhau.
Cong vi€c lap trinh dugc thyc hién tai phong cong ngh¢ hodc tai trung tdm 13p trinh cua
nha may. Chuong trinh duge chuyén dén cac may CNC truc tiép qua mang hay dia mém.
Nhu vy nha may can c6 d6i ngii 14p trinh vién duoc dao tao chuyén mén hod va Gmg
dung thanh thao cac phuong phap 1ap trinh.

Uu diém cua hinh thtc 14p trinh nay 14 ning sut lap trinh cao va nguoi lap trinh tuy
chua van hanh may thanh thao van c6 thé 1ap trinh gia cong cho nhiéu loai chi tiét khac
nhau.

Tuy nhién, hinh thirc 1ap trinh trong chudn bi san xuat c¢6 nhugc diém 1a cac 15i
chuong trinh chi dugc phat hi¢n sau khi chay mo phong hodc gia cong thir.

2.3. Cau triic mot chuong trinh gia cong

Chuong trinh NC (Numerical Control) 13 tap hop toan bo cac 1énh can thiét dé gia
cong mot chi tiét trén may cong cu CNC. Cau tric cia mot chuong trinh NC d3 duoc tiéu
chuan hoa.

M&i mét chuong trinh NC bao gid ciing duoc bit dau biang mot ky hiéu chuong
trinh. Tuy thudc noi san xuat hé diéu khién, cac ky hiéu chuong trinh c6 thé 1 cac chit s6
va céc chir cai.

Céu trac mot chuong trinh gia cong NC trén may CNC bao gio cling gdm co 3
phan:

+ Pau chwong trinh: Bao gdm cic 1énh nhu: Tén chuong trinh; khai bao diém bat
dau cua dung cu cit, chon dung cu cat, chon tdc dd truc chinh, dung dich tron ngudi.

Vidu: 00005 (Ky hiéu cua chuong trinh)

G50  S2000 (Tbc d6 t6i da truc chinh 2000 vong / phut)
G00 G97 S1000 T0101 MO3  (Tbc d6 quay truc chinh tinh theo vong/
phut, sé vong quay 1000vong/ phit, dao s6 1 ¢ bd nhé thanh 01, truc chinh quay cing
chiéu kim dong ho )

NZ5 S1000 TO1T MO3 MO8

l Md dung dich lam mat

Truc chinh quay cing chiéu kim déng hé
Chon dao =6 D1
¥ Tdc @b truc chinh 1000 vong/phut

Hinh 2.7. Céu tric cau lénh trong chwong trinh
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+ Thén chwong trinh: Bao gdm mot tap hop 1énh vé thong tin kich thudc gia cong
va cac ché do gia cong.

Vidu:

NO1 GO0 X20.Z2. (chay dao nhanh dén diém c6 toa d6 X =20, Z = 2)

N10 G01 X15.Z2.F0.3 M08 (tién dao cat dén diém X = 15, Z = 2 v6i luong

tién dao = 3,0mm/vong, mo dung dich lam mat)

+ Cubi chwong trinh:

GOm céc hé Iénh: tré vé diém géc chuong trinh, tat dung dich lam mat, dung truc
chinh, dirng chuong trinh..

Vi du:

N35 GO0 X200 Z150 M09  (trd vé diém gdc cua chuong trinh; tit dung dich
lam mat)

N40 MO05 (dumg truc chinh)

N45 M30 (két thuc chuong trinh)
3. Tim hiéu Iénh, cau Iénh tién CNC
3.1. Céu trac mot 1énh

Mbt khdi cau 1énh chuong trinh dugc cAu tao tir cac chit s6 va cac chir cai

Chir s6: gdbm cac s tir 0 dén 9

Chir cai gom 26 chitrcaitr A, B, C,...., X, Y, Z

Mau cau 1énh:

N..... G....X....Y....Z....I....J...K... F....S....T...M....
Thing tin cing nghé
{Théng tin win hanh)
Thiing tin hinh hoc
4 (Thing tin dich chuyén)

Hinh 2.8. Cau trac 1énh trong chuong trinh

Trong do:
N - S6 th tw cau lénh.
G - Ma diéu khién.

X, Y, Z-Toa dd theo cac truc.

I, J, K- Toa dd tam cung tron theo céac truc X, Y, Z.
F - Luong chay dao.
S — Sb vong quay truc chinh
T - Dung cu cit.
M - Churc nang phu.
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Cubi cau 1énh bao gid ciing c6 diu chim phay (;)
3.2. S6 thir ty cau 1énh

S6 thir tu cau 1énh bao gém mot chit cai N (Number) va mdt sb tu nhién ding déng
sau. SH thtr tir cau 1énh gitp ta tim d& dang cac cau 1énh trong bd nhd cia hé thong didu
khién, hay trong trudng hop can sir dung cac 1énh Idp, chu trinh.
3.3. Thong tin dich chuyén

Bao gém mi dich chuyén G, kém theo cac con s chi kiéu dich chuyén .

Vi du:

G00 => dich chuyén dao nhanh

GO1 => dich chuyén dao theo dudng thiang

G02 => dich chuyén dao theo cung tron cung chiéu kim dong hd.

Céc gia tri toa d6 X, Z kéem theo céc con s6 chi vj tri can dich chuyén dén cua dung
cu cit.

Chu ¥: Sau céac con s6 phai ¢6 dau chidm dé chi gia tri d6 duogc tinh bang mm

Vi du: 20. = 20mm 20 = 0.02mm (20pm)
4. Xac dinh ché dj cit khi tién CNC
nDn
V —

1000  Trong cong, nchinh1a S
Khi ding G21/G71 (hé met),Céc thong s6 trong d6 la:
-V : Van téc cat (m/phit).
- D : BPuong kinh dao phay (mm).
- n : Van tdc vong (vong/phut).
Nhitng yéu t6 anh hudng dén tde do cit:
- Vat liéu lam dao tién.
- Vat liéu gia cong.
- Chiéu siu cit.
- Moi truong gia cong (cd tudi dung dich hay khong, dung dich cé lam lanh hay
khong, dung dich dugc tudi thong thuong hay dang swong mu ...).
Téc d6 truc chinh S ludn di kém theo chic ning phu M3 (quay cung chiéu kim
ddng ho) , M4 (quay nguoc chiéu kim ddng hd) hodc M5 (ding truc chinh)
Vi du: S1000 M3
Bao gdm:
- Lénh vé luong dich dao F (lugng chay dao), kém theo chi gia tri dich chuyén
Vi du:
F0.2 L4 lwong dich chuyén dao 0.2mm/vong
Lénh vé dung cu cat, kém theo sb chi sd hiéu dao va sb hiéu bd nhé dao (tool offset)
Vi du: T0202 Vi tri ctia dao trén dai dao 12 s6 2, toa d6 cua dao tai bd nhd sd 02
- Lénh vé cho tryc chinh quay M, kém theo chi s6 chiéu quay.
Vi du:
MO4 14 truc chinh quay nguoc chiéu kim dong hd
- Lénh vé mé& dung dich Iam mat M08, dong dung dich lam mat M09.
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- Lénh M con goi la cac churc nang phu.

5. Viét cac [énh hd tro tién CNC

5.1. M6t s6 khai nié¢m:

5.1.1. Toa d6 tuyét d6i — ABS (Absolute): X, Z — trong d6 X xac dinh theo dudng kinh
La toa d ludn nhan diém O 1am géc toa do

{:‘I = L | [ ]
— — —_— ——@—L"‘) =+ u
= L= a
B A
D 41
(
F E 1
=
- 35 -
_ 100 -

Hinh 2.9. Toa d¢ tuyét dbi
Vidu: O (X,2) =(0,0); A (30,0); B(30,-20);C( , )D(C , )E(C , )

FC )
5.1.2. Toa d6 twong d6i — REL (Relative): U, W — trong d6 U xé4c dinh theo duong kinh.

La toa d§ nhan diém ke trudc lam goc.

0 o L] =
— — _ —1— — —©— o =
al 8 =
B At
!

D C “

F E
- 65 - 15 o 20 -
Hinh 2.10. Toa dd tuwong d6i

Vi du: Ao (U, W) =(30,0); Ba (0,-20); Cs (10,0); Dc( , );Ep( , )
Ap dung: X4c dinh toa do tuyét ddi va tuong ddi cho cac diém can tién theo chi tiét

Sau:
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15

RET 3440x3

@70

20

cc 15

120

Y

i

Chi tiét 01

Hinh 2.11. Chi tiét 1

Toa do tuyét doi

Toa do tuong ddi
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L= B L=t L= Y . ) 0]
T =
L
T
1 5 1o
18
40
. 50 -
. 70 -~
90

Hinh 2.12. Chi tiét 2
Chi tiét 02

Toa do tuyét ddi Toa do twong dbi

5.1.3. H¢ toa do trén may tién CNC:



. i
5
_

_ _ _ _ 7+

Hinh 2.13. H¢ toa d0 trén may tién CNC

Chay:

- Chiéu duong céc truc 1a chiéu huéng xa mam cap.

- Chiéu thuén 1a chiéu tir truc Z sang truc X.
5.2. Quy trinh co ban gia cong CNC:

- Poc, nghién ctru ban vé&: dé biét chuan bi may, phdi, dao, dung cu, lap quy trinh
gia cong, ...

- Lap chuong trinh NC: tinh toan, xac dinh ché d6 cat (S, F, ...) va duong chay dao,

- Truyén, nhap dit li¢u tor PC sang CNC, m6 phong, chinh stra, kiém tra, ...
- Gia cOng va bdo tri may sau gia cong.

5.3. CAu trac mot cau 1énh NC:
N..G..XU)..ZW)...T...S...M...F
Trong do6:

N la dia chi cau 1é€nh, vi du: N1, N2, N3, ... hay N2, N4, N6, ... hay N3, N5, N7, ...
G 12 G — Code diéu khién dao.

X (U) ... Z (W) ...: Toa d6 diém dich (diém dén).

T 1a 1énh thay dao — goi dao.

S 1a 1énh cai dat s6 vong quay cho truc chinh — chi tiét — mam cap. (vong/phiit)

ceey
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M 1a 1énh diéu khién may.
F 1a van toc cét, tbe do chay dao, lugng an dao, tdc d6 tién ban dao, ... (mm/vong)
Chay: F (mm/phut) = F (mm/vong) x S (vong/phut).

5.4. Cu tric mot chuong trinh NC:

%50_ (Tén chuong trinh, vi du nhu: % 01234)

N1 G54,

N2T__

N3S...M...;

N..G0O X...Z...;

N ... G28 U0. ; Chay dinh chuan vé géc toa do cua may theo phuong X.
N ... G28 WO. ; Chay dinh chuan vé gdc toa d6 ciia may theo phuwong Z.
N ... M5 ; Ngung truc chinh.

N ... M30 ; Két thuc chuong trinh.

%
6. Viét cac Iénh cit got co ban tién CNC
6.1. Lénh cai dat (dinh vi) gbc toa do cho chi tiét gia cong:
N ... G54 ; (c6 thé dung G55, G56, G57, G58, G59)
6.2. Lénh thay — goi dao:
N ... Taabb;
Trong do:
aa: 1a chi sb chi vi tri dao trén mam dao.
bb: 14 chi s6 chi vi tri chira cac thong sé hiéu chinh cta dao (trong tng).
Chuay:
Nén chon aa = bb.
6.3. Lénh cai dit s6 vong quay cho truc chinh — chi tiét gia cong:
N ... S ... M3 ; hay MO03 : truc chinh quay thuan chiéu quay (vong/phut).
Hoac
N ... S ... M4 ; hay M04 : truc chinh quay nguoc chiéu quay.
6.4. Mot s6 1énh diéu khién may:
MS8 hay M08 ; m¢ may bom tudi ngudi.
M9 hay M09 ; tit may bom tudi ngudi.
M5 hay MOS5 ; ngung truc chinh.
M30 ; két thiic chuong trinh.
6.5. Lénh chay dao nhanh KHONG cit got: GO hay GO0
N...GO X... Z...;trong d6 X, Z latoa do cua diém dich.
Chu y: dé dam bao an toan, co thé sir dung 1énh GO nhu sau:
N...GO X...;
N..GO Z...;
Hoac nguoc lai.
6.6. Lénh chay dao CO cit got theo dudng thang: G1 hay GO1
N...Gl X... Z...F...;trongdd X, Z la toa do cta diém dich.
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Chu ¥: c6 thé str dung 1énh G1 nhu sau:
N..Gl X...F...;
N..Gl Z...F...;
Hoac nguoc lai.
6.7. Lénh chay dao CO cit got theo cung tron:
G2 hay G02 : cung tron thuan chidu quay.
G3 hay GO03 : cung tron nguoc chiéu quay.
N..G2hayG3 X...Z...R...F...;
Trong d6: X, Z 14 toa d6 diém cudi cung, R 13 ban kinh cung.
6.8. Lap trinh véi toa do tuong dbi:
N ... G91 ; Dinh nghia toa d¢ 1a tuong doi.
...... chuong trinh duoc viét véi toa do twong ddi (U, W).
N ... G90 ; Binh nghia toa d6 1a tuyét dbi.
6.9. Lap trinh hi¢u chinh (bu trir) ban kinh dao:
G41: hi€u chinh bén trai duong chay dao.

Hinh 2.14. Hiéu chinh ban kinh bu dao trén may tién CNC
G42: hi¢u chinh bén phai duong chay dao.
G40: két thuc hidu chinh.
Cach sir dung:
N...G4lhay G42 ................. ;
Chuong trinh can tién.
N...G40;
7. Viét cac 1énh chu trinh tién CNC
7.1. Chu trinh tién try ngoai
7.1.1. Chu trinh tién tho doc truc c6 phan 16p: G71
N..G71 U...R...;
N..G71 P..Q...U..W .. .F..;
Trong do:
+ U ... (cAu dau tién) 1a chiéu sdu mdi 16p cit.
+ R ... 1a khoang 1ui dao tinh theo phuong X sau mdi 10p cét (thuong chon khoang

1mm).
+P ... : Pia chi cau 1énh dau tién ctia doan chuong trinh can tién (dua vao N ...).
+ Q ... : bia chi cau I¢énh cudi cung cua doan chuong trinh can tién (dwuavaoN ...).
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+ U ... W ... : luong du chtra lai theo X va Z dé tién tinh hay cho budc sau.
7.1.2. Chu trinh tién tinh: G70

N..G70 P...Q...F...;

Trong do: P ... Q ... tuong tu nhu G71.

(Thuong thi tién tinh c¢6 S 16n hon tién thd, nhung F cua tién tinh nhé hon tién tho)
7.2. Chu trinh tién ranh, cit dut

Chu trinh tién ranh, cat diat: G75

|
|
|
g
|
|
¢
[~
=}

Hinh 2.15. Cit ranh trén may tién CNC

N...G75 R...;
N..G75 X...Z...P...Q...F...;
Trong do:

+ R ...: 1a khoang i dao theo phuong X sau mdi 16p cit, thong thudng chon bang

+X ... Z ... 1a diém cudi cta ranh can tién (x4c dinh nhu hinh v&).

+ P ...: 1 chiéu sdu mdi 16p cat theo phuong X, duoc tinh nhu sau:

- Néu mbi 16p cét 12 0.5 mm thi khai béao P ... 1a P500

- Néu mdi 16p cét 1a 1 mm thi khai bao P ... 14 P1000

+ Q ...: 1a lugng (khoang) dich dao ngang theo phuong Z, dugc tinh nhu sau:

- Néu khoang dich dao ngang 13 0.5 mm thi khai bao Q ... 14 Q500

- Néu khoang dich dao ngang 1a 1 mm thi khai bdo Q ... 1a Q1000

Chuay:

+ Vi tri bt cta dao 1a Za thi trong chuwong trinh phai “ + “ bé rong dao b.
7.3. Chu trinh khoan 15
7.4. Chu trinh tién ren

Chu trinh tién ren tru v6i bude ren khong ddi: G92

N..G92 X..Z..F..;

Trong do:
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X ... Z ... 1a diém cuoi cua doan ren can ti€n (c6d thé xac dinh dai hon so voi ban

veE).
F ...: budc ren can tién = P (mm).

rﬂ A A __ﬁ.
x;r \\\ / \x / \ / \'\ / \'x =
S .\’ I 1'\_. i -.\L ra \ _vr.-’ Y |
7 ,
/o~ N
,r"-"-_ _ (ir f“.
% #'F“x .r'.\'x ¥ Ky
\ AN, N SN/ /
'\.-'"I 7 x\ F, x\. r AY J
7
- — —

Hinh 2.16. Ti¢n ren tam gidc ngoai trén may tién CNC

+ o : gbc dinh ren (a0 = 60 do: ren hé mét; oo = 55 do: ren hé inch).

+ X = Xc: duong kinh chén ren can tién.

+ h: chiéu cao ren.

+ Xd: duong kinh dinh = duong kinh phoi trude khi tién.
Tinh toan cho ren hé met: Xac dinh Xc
Xc=Xd-2xh

Véi h=p x sina, véi a = 60 do, ta c6: h =p x sin60 =p x 0.866

7.5. Chuong trinh con

TU LENH DICH CHUYEN DAO NHANH KHONG CAT GOT: G00

Véi dang diéu khién nay, dich chuyén nhanh dung cu cit tir diém hién tai cta né
dén diém tiép theo da duoc 1ap trinh véi mot toe do chay dao tdi da (chay dao nhanh

khong cit).

Hé diéu khién s& cho may chay timg truc mot dén ting diém di cho trong cau 1énh.

Dang diéu khién nay chii yéu dé dich chuyén dao nhanh.
Mau cau 1énh :
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Gia tri chuyén dich theo truc Z
Gia tri dich chuyén theo truc X hay toa dé diém dich

Lénh i tri tinh theo phwong x dwoc 1ay theo gia tri dwéng kin

Hinh 2.17. CAu tric chuong trinh con khong cit got
Cha y: Déi voi may tién CNC, khi st dung GOO thi dao ludn dich chuyén theo
phuong hop truc Z mot goc 60°
TU LENH DICH CHUYEN DAO CAT GQT THEO PUONG THANG (Noi
suy duong thang): GO1
Mau cau 1énh:
Gol X... Z... F..

Gia tri lwong chay dao

¢ Toa do diém dich theo truc z

Toa dé diém dich theo truc x

¥ Noi suy dwérng thang

Hinh 2.18. Ciu trac chuong trinh con c6 cat got
Vidu1l: NO3 GO1 X100 Z50 F0.05
Dong 1énh nay c6 thi tu trong chuong trinh 14 3, cat theo dudng thang tir vi tri hién
tai tGi diém c6 toa do X = 100, Z = 50 véi luong chay dao 0.05mm/vong.
Vi du 2: Lap trinh gia cong theo dudng cit (hinh 2.19)
0)>(1)>(2)>B)> > (5)>(6)>(7)>(8)>(9)> (0)
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4 3 ~ 70
2 1.7

Hinh 2.19: Lap trinh sir dung GO1

Chuong trinh:

01008

N5 T0101 Dao s6 1, b nhé s6 01

N10 G97 S1000 MO03 MO8 Téc do truc chinh 1000 vong/phut quay
cung chiéu kim dong hd, mé dung dich 1am ngudi.

N15  GO00 X25.Z2.; Dao di chuyén dén gan miat dau caa phoi

N20  GO1 X20. Z0. F0.2; Dao di chuyén dén (1), voi budc tién 0.2 mm/
vong

N25  GO1 X20.Z-10.; Dao cit doc tir (1) dén (2) cung véi bude tién
trén

N30 GOl X25.Z-10.F0.1;  Dao cit mat dau (2) dén (3) voi luong chay dao
0.1Imm/v

N33  GO1 X25.Z-20.F0.2;  Dao cit doc tir (3) dén (4) v6i bude tién 0.2mm/
vong

N35  GO01 X35. Z-30. F0.2; Dao cit xién (4) dén (5) v6i lugng chay dao
0.2mm/v

N40  GO1 X35. Z-40.; Dao cit doc tir (5) dén (6) v6i bude tién 0.2mm/
vong
N45 G01 X40. Z-40,; Dao cit mit du (6) dén (7) v6i luong chay dao
0.2mm/v
N50  GO1 X40. Z-50. ; Dao cit doc theo dudng cat (7) dén (8)
voi1 lugng chay dao 0.2mm/v
N55 GO1 X45. Z-45, Dao chay khong (8) dén (9)
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N60  G28 UO0. W0. MO5 M09; Dao chay nhanh vé diém gdc toa d6 may, ngung
truc chinh, tit dung dich tron ngudi

N70 T0100 Huy Iénh offset dao

N75 M30; Két thuc chuong trinh

TU LENH DICH CHUYEN DAO CAT GOT THEO PUONG TRON (Ndi suy
cung tron): G02, G03

Véi dang diéu khién nay, dao cét s& dich chuyén theo cung tron tir diém hién tai t6i
diém dich véi lugng chay dao da duoc xac dinh.

Mau cau 1énh:
G02(G03) X().... ZMW).... R.... F

A

y A 4 T Luong dich dao( bude tién)
|

Gia tri ban kinh

Gia tri toa do theo truc Z

Gia tri toa d6 theo truc X ( tinh theo dudong kinh)

Lénh dich chuyén dao theo dudng tron

So d6 tinh quy dao cung tron trong mat phang X0Z (hinh 2.20)

- GOZ

\ N

Hinh 2.20. So db giai thich chirc nang G02, GO3

Vidu:
Lap trinh 1énh di chuyén dao tir A dén B dén C dén D dén E dén F dén G dén H tro
vé A (hinh 2.21)
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Hinh 2.21 Hudng chay dao

G97 S700 M03 M08

Tr A dénB:
TeB dén C:
TeCdénD:
TuD dénE :
TeEdénF :
TeFdénG:
Te G dénH :
T H dén A -

GO0 XO0. Z5.;
G01X0.20.F0.2;
G03X30.Z2-15.R15.F0.15;
G01Z-30.F0.2;
G02X40.2-40.F0.15;
G01X50.F0.2;

X55,;

G00X120.280.;

G28U0.W0.M05M09;

T0100;
M30;

Gia tri ban kinh cung can cat c6 thé xac dinh qua thong s6 ndi suy I va K nhu hinh
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Hinh 2.22 Thong s6 ndi suy I va K
Chuy:
+ Gié tri cua I, K (khoang cach tir diém bét dau cua cung tron dén tim cung tron)
lay theo gia tri ban kinh.
+ Dau (-), (+) cua tri 86 I, K tuy thudc vao vi tri tim cta cung tron & gbc phan tu
nao (I, II, III, IV) va duogc xac dinh theo so dd sau:

Chiéu dwong ctia truc X

'

1+ K_ 14+ K+

I | S—
biém bat dau
cua cung trén

- z

- « b=
Chieu dwong cla truc Z

Hinh 2.23 So dd xéac dinh déu cua I, K.
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Vi du:
Cau Iénh dich chuyén dao tir A dén B nhu hinh sau:
B

RZ20 ‘

@E0

|
|
|
|
@40

e

| 45

Hinh 2.24 Lap trinh theo diu cua I, K.
G02 X80.2-45.120.K0.F0.2
Bai tap ung dung:
1. Lap chuong trinh dich chuyén dao tir Po dén P1....vé Po

F4a =TT xf Po
- 7 !
S
I
F3 ?
— £
¢
!
r
7 5
£
02 © =
= F2 P
25
4]

Hinh 2.24 Lap trinh chuyén dao
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2. Lap chuong trinh dich chuyén dao tir

145 100
> 2

L) iy =
oo - - - — —
woE= L=

R4 RS

25

44

Hinh 2.25 Lap trinh chuyén dao
3. Lap chuong trinh dich chuyén dao tir

@E0
@ho
@40
@l0

BEE
47 5

Hinh 2.26 Lap trinh chuyén dao
TU LENH DICH CHUYEN DAO VE PIEM CHUAN R CUA MAY: G28
Khi st dung 1énh G28 dung cu cat sé& tw dong tré vé diém gdc ciia may (diém R).
Thong thwong 1énh nay dwg sit dung vao cudi chwong trinh, sau khi da thwc hién

A
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xong mot bé mit chi tiét. Hodc khi cin trd lai vi tri gbc dé hé théng do dich chuyén
nhan biét duorc.

Mau cau lénh:

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

Trong d6 gia tri toa do theo truc X va truc Z 1a diém trung gian ma dao sé di qua
dé trwde khi tré vé diém R.

Vi du: Dao dang & diém A, néu c6 ciu 1énh G28X50.Z65.; Thi dao sé di qua
diém B dé tré vé géc (nhw hinh vé)

55

— A

&
\ ;050
,_—-’/—[
| L

Hinh 2.27 1ap trinh dao vé toa d6 gbc
MOT SO TU LENH KHAC
a. Lénh tré (dumg véi thoi gian xac dinh) G04.
Vi [énh nay, dung cu s€ dung lai mdt thoi gian nhét dinh. Str dung Iénh nay khi gia
cong cat ranh can boc hét lugng du &, gia cong khoan can phai ding lai dé bé phoi (hinh
2.28)

Lénh &8 khi ct riinh

Lénh 8 khi khoan

A e &SNS

o

Z

Hinh 2.28.Lénh tr& G04 khi cit ranh va khi khoan
Cac gia tri tré phu thudc vao tur 1énh G98 hay G99.
Mau cau 1énh:
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G98 GO04 ) S

Gi4 trj tré
G99 GO04 ) G
P....:
Gia tri tré
- Néu di v6i G98 thi gia tri tré tinh bang sb vong quay cua truc chinh (tir 0.001 dén
9999.99 vong).
- Néu di voi G99 thi gia trj tré tinh bang gidy (tir 0.001 dén 9999.99 giay).
Vi du:
G98 G04 K50 [1 Thoi gian dung lai sau 50 vong quay cua truc chinh
G99 G04 K4. [ Thoi gian dung lai la 4 giay
b. LAP TRINH THEO TOA PO TUYET BOI G90
Trong k¥ thuat lap trinh thudng st dung G90, nhung trong mot sd truong hop viée
st dung 1ap trinh theo toa do tuong ddi thi thuan tién hon.
Lap chuong trinh gia cong trong hé toa do tuyét d6i 1a tham chiéu toa do cua tat ca
céc diém nam trén bién dang chi tiét dén gdc toa do cd dinh. Trong chuong trinh gia cong
trén may CNC, n6 dugc xac dinh br?mg Iénh dia chi G90.

Mau cau lénh
Theo toa dé tuyét doi G90

G0 X Z
X
A
g G90 L
e GO0 —~ >
o >
A
a
D, b, AN

Hinh 2.29 Ghi kich thudc theo toa do tuyét d6i
Vi du: Lap trinh duong chay dao theo toa d6 tuyét doi
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Hinh 2.29 Ghi kich thudc theo toa do tuyét doi

G90G00X16.23;;
G01Z0.F0.2;
X20.Z-2.;
Z-25.;
X40.;
Z-35,;
X55.Z-42.5;
X80.;
G00X120.Z30.;

c. LAP TRINH THEO TOA PO TUONG POI G91

Véi kiéu 14p trinh nay, toa do ctia cc di€ém lap trinh tiép theo sé dwoc xac dinh
bang cach 14y goc toa dd & ngay diém sat trwdc, didu nay cé nghia 1a ta phai dich
chuyén diém gbc W cta hé toa dd sau moi mot 1an x4c dinh toa dd cua diém lap
trinh ti€p theo. Trong chwong trinh gia c6ng trén may CNC, n6 dugc xac dinh bang
lénh dia chi G91.
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Mau cau lénh
Theo toa do tuyét doi G91

GI1 R
X X X
A A : A
G AG91 Go1 A Go1 AG%
~ e - - e
R R, _T R, M T R,
! ! o
07 06 05 Oa L 04 o.’ ‘101 -
] Jg—

Hinh 2.30 Ghi kich thuéc theo toa d6 twong ddi
Chuay:
K¥ thuat 1ap trinh sir dung G90, G91 tuy thudc vao phﬁn mém diéu khién cua cac
hang san xuat va timg loai may tién, may phay.
Vi du: Lap trinh duong chay dao theo toa d6 twong ddi
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Hinh 2.31 Lap trinh ghi kich thuéc theo toa do twong dbi
G91G00U-52.W-27.;
G01U0.W-3.F0.2;
U2.W-2;
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U0.W-23.;
U10.WO0.;
U0.W-10.;
U7.5W-7.5;
U12.5W0.;
GO0U20.W72.5;
Bai tap wng dung:

1. Lap trinh dudng chay dao theo toa do tuyét ddi, tuyét doi

T d 5" 100
[
o)
)
| e )
| - - - 1 H
- a =
1 F4 F>
25
40
L1
T
.3 E
1
=
[ ] 1 F‘EE
L
_G"\\J —1
= o
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20
40

Hinh 2.32 Bai tap 1ap trinh ghi kich thudc theo toa d6 trong d6i

7.6. Céc chu trinh gia cong
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7.6.1 Chu trinh gia cong tho:

Mau cau lénh:

G900 X....Z

A

U S

I Buéc tién
oa do diém cudi theo truc Z
Toa d6 diém cudi theo truc X

@50

F

C2
pm— Wl
T 2
.
LT o0 _ ]
4= — e
@ N J
{
.

Hinh 2.33 Lap trinh gia cong tién tho
Vi du : Lap trinh gia cdng thd chi tiét, phdi @50x100

C2

|

=
) - .
o
O g} O (@) —%
0| B - eH—o —F—
S S8 S ASS
i 32
40
50
62 |

Hinh 2.34 Bai tap lap trinh gia cong tién tho

00001;

T0101;
G97S700M03M08;
G0X55.75.;
G90X48.Z-50.F0.2;
X46.z-50.;

Z-40.;

X35.;

Z-47.;
G02X41.Z-50.R3.F0.15;
G01X46.Z50.F0.2;
X50.Z-52.;
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X44.7-50.;
X40.Z-50;
X36.Z-50;
X35.Z-47 .
X31.Z-40.;

Z-62.;
X52.Z-60.;

T0100;
M30;

G28U0.WO.

MO5;

X28.Z-40.;
X24.7-32.;
X20.Z-32.;
G01X16.X0.F0.2;
X20.Z-2.;

Z-32.;

X28.;

Béng 2.2 Chu trinh gia cong

7.6.2 Chu trinh tién mat cén

Chu trinh nay duogc dung khi gia cdng cac bé mat cén co chiéu dai bé mit gia cong
khéng 1on tir cac phai liéu la thép thanh hinh tru

Mau cau lénh:

G99GI90X....Z...R.....F.....;

Trong d6 R la gié tri tham sb duoc xac dinh theo cong thic sau:

R= (Z+Z0)*tgo Vi o 12 nita goc con ( goc doc)

Z 1a chiéu dai phan cén can gia cong

Z0 la khoang cach an toan ciia dao khi bat dau chay theo chu trinh ( khoang cach tir
diém bat dau dén bé mat cua chi tiét).

Vi du:
- 2.735 -
|
735 ..SDD - 1.000 100

E"""'""I’/—

L
—
| ! b=
- e
[ -
1 Sy 'l-. -
O

//i/ -~ -

e | b |||

Hinh 2.35 Lap trinh gia cong ti¢n con ngoai
N10G97S1000M03;
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N20T0202;

N30G00X2.0Z5.0;

N40G42X1.46Z1.F200;

N50G99G90X1.6608Z-1.R-0.2947F0.004;

X1.5358;

X1.41088;

X1.2858;

X1.16088

X1.0671;

X1.0358;

G00X2.Z5.;

Gia tri cia R duoc xac dinh theo cong thirc sau:

R = (Z+0.1)*tg(-15%)= 1.1%(-0.26795)= -0.2947
7.6.3 Chu trinh tién thé va tinh dn dao doc.

Chu trinh nay duoc sir dung khi gia cong chi tiét dang thanh. N6 thuong duoc six
dung khi gia cdng cac chi tiét c6 luong du theo hudng kinh (X) kha nho so véi chiéu dai
ctia bé mit gia cong (2).

Khi gia cong tho

Mau cau lénh:

G71U...R...F..;

G71P..Q..U.W..F..;

Trong do:

G71 Chu trinh tién th6 an dao doc

U...: Cau lénh trén Chiéu sau cit caa mdi budc.

R..:Cau lénh trén 1a khoang lui dao (khoang hé dao) sau mdi lan cat

P..: La sb hiéu cua block bit dau cua chu trinh

Q..: La s6 hiéu cua block cudi cung cua chu trinh ( dudng chay dao cudi cung)

U..: Cau Iénh sau la lugng du con lai cho gia cong tinh theo phuong X

W..: Cau Iénh sau la lugng du con lai cho gia cong tinh theo phuong Z

Khi gia cong tinh

Mau cau lénh:

G70P...Q...

Y nghia ca cac dia chi trén giai thich & chu trinh gia cong tho, nhung trong trudng
hop nay khdng cé tham s6 U, W

Vi du: Lap trinh gia cong chi tiét biét phdi @60x120
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Hinh 2.36 Lap trinh gia cong tién tinh dao doc

00001;

N10 T0202;

N20 G97S51000M03;

N30G00X62.22.0;

N40G71U2.W2.;

N50G71P100Q200U0.5W0.2;

P100G01X16.Z0F0.2;

X20.Z-2.;

Z-32.;

X28.;

Z-40.;

X35,;

Z-47.;

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

G01X46.F0.2;

X50.Z-53;;

Q200G01z-62.;

G28U0.W0.M05M09;

T0200;

M30;
7.6.4 Chu trinh tién thd va tinh 4n dao ngang ( tién mat dau)

Chu trinh nay duoc sir dung dé gia cong chi tiét tir phdi thanh véi duong kinh tuong
d6i 16n va lugng du gia cong theo phwong Z nhé nham tang ning suat gia cong.

Khi gia cong thd

Mau cau lénh:

G72W..R..,;

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

Trong do:
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W (cu lénh trudc)La chiéu day caa mbi lép cat

R Khoang lui an toan sau mdi 16p cat

P S6 block bat dau caa chu trinh

Q Sé block cudi cung cua chu trinh ( dwong chay dao cubi)
U Luong du dé lai cho gia cong tinh theo phuong X
W Luong du dé lai cho gia cong tinh theo phuong Z
Khi gia céng tinh

Mau cau lénh

GT70P...Q...

P, Q gidng nhu khi gia cong tinh cit doc

Vi du: lap trinh gia cong

- ’
.
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;
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Hinh 2.37 Lap trinh gia cong tién tho va tinh dao ngang
00001;
N10 T0202;
N20 G97S1000M03;
N30 G00X85.22.0;
N40 G72W0.2R0.5;
N50 G72P100Q200U0.5W0.05;
P100G01X16.Z0.F0.2;
X20.Z-2.;
Z-25.;
X40.;
Z-35.;
X55.Z-42.5;
Q200X80.;
G70P100Q200;

7.6.5. Gia cong ren

a. Gia cong ren theo tirng dong Iénh
Mau ciu lénh: G32X...Z...F...
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Trong d6 X,Z la toa do diém cuébi.

F 12 budc ren can gia cong

Vi du:

G32X20.Z-50.F2.0; Tién ren c6 budc ren 2mm
b. Chu trinh tién ren

Khi cét ren ta phai cat bang nhiéu lat cat, mdi lat cat 1a mot chu trinh khép kin. sau
mdi 4t cit ren s& du chiéu sau can thiét, chu trinh cit ren dugc thuc hién theo mau cau
Iénh sau:

Mau cau lénh: G92X(U)...Z(W)....F...;

Trong do:

G92 la chu trinh cat ren

X,Z la toa @ diém cudi cua chu trinh

F buac ren.

Chuy:

- Khi cit ren c6 ranh thoat dao ta dung thém chirc niang phu M21
- Khi cit ren can dan ta dung thém chirc ning phu M22

MJdi 1an cat dao s& cat di mot luong kim loai dén khi du chiéu sau ren thi két thuc.

Chiéu sau cat dugc lay trong bang sau:

>

Hinh 2.38 Lap trinh gia cong tién ren

P {100 |125 |150 |1.75 |2.00 |250 |3.00 {350 |4.00 |450 [5.00 |550 |6.00
H2 | 060 (074 | 089 |1.05 |[199 |149 |179 |208 |238 |268 |298 |3.27 |3.57
H1 | 0.541 | 0.677 | 0.812 | 0.947 | 1.083 | 1.353 | 1.624 | 1.894 | 2.165 | 2.435 | 2.706 | 2.977 | 3.248
R (010 (013 |0.15 |0.18 |0.20 |025 |0.30 |0.35 | 040 |045 |050 |0.55 |0.66
1 /025 (035 |035 [035 [035 040 |040 |040 |040 | 040 |045 |[045 |0.45
2 |1020 |019 |020 | 025 [025 |030 |035 |035 |035 |035 |035 |[040 |0.40
3 |010 |010 |014 (015 (019 |0.22 |0.27 |030 |030 (030 |[0.30 |035 |0.35
4 1005 |005 (010 |0.10 |0.12 |0.20 |0.20 [0.25 |0.25 |[0.30 |0.30 |0.30 |0.30
5 005 (005 |010 |010 |015 |0.20 |020 |0.25 |0.25 |0.25 |0.30 |0.30
6 005 |005 |008 |010 |0.13 |014 |020 |0.20 |0.25 |0.25 |0.25
7 0.05 | 005 |0.05 |010 010 (015 [0.20 |0.20 |0.20 |0.25
8 005 |005 |005 |010 |0.14 |0.15 |0.15 |0.15 |0.20
9 0.02 | 005 |010 |010 010 [0.15 |0.15 |0.15
10 0.02 |0.05 |010 |010 [0.10 |0.10 |0.15
11 0.02 {005 |005 |0.10 |0.10 |0.10 |O0.10
12 0.02 | 005 |0.09 |010 |0.10 |0.10
13 0.02 002 |005 |0.09 |0.10 |0.10
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14 0.02 |0.05 |0.05 |0.08
15 0 0.02 |0.05 |0.05
16 0.02 |0.05 |0.05
17 0 0.02 | 0.05
18 0.20 | 0.05
19 0 0.02
20 0.02
21 0
22

23

0.10
0.08
0.05
0.05
0.05
0.05
0.05
0.02
0.02

Béng 2.3 Bang tra thong s chiéu sau cit ren
Nhirng diém chu y khi cit ren:
- Téc do quay cua truc chinh duoc xac dinh béng tir 1énh G97.

- Khi truc chinh bat dau hoat dong, mot thoi gian ngén sau méi dat duoc tde do On
dinh, do d6 tinh toan khoang cach trudc va sau khi dao bat dau cat phai dugc xac dinh

sao cho khi dao da c6 toc do cat 6n dinh.

M (rpm) &

T (minute)

32 5

Hinh 2.39 D6 thi toc do trong mot chu trinh cit ren
Khoang cach 61 va & 2 dugc xac dinh theo cong thirc:

d1=KwN.P
02 =KaN.P
Trong do:

K1 - hing s6, khoang 0.002
K2 - hang sb, khoang 0.00055
N - tbc d6 quay truc chinh

P - budc ren

c. Pi vai truong hop khong cé ranh thoat dao( ren can dan), trong cau lénh phai st

dung chirc ning phu bang Iénh M76, hay bo [énh M77.
Vi du: G92 X50.Z-40.F2.M76;
Vi du: 1ap chu trinh cit ren
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Hinh 2.40 Chu trinh cét ren tam gi4c ngoai
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.WO0.;

T0400;

M30;

Vi du 2: 1ap chu trinh cit ren can dan

R ESEE

40

Hinh 2.41 Chu trinh cat ren tam gidc ngoai can dan

G97S300T0404M03;
G00X35.Z25.M08;
G92X29.3Z-30.F1.5M76;
X28.9;
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X28.62;
X28.52;
X28.42;
X28.32;
G0X200.Z150.M09M05;
G28U0.W0.;
T0400;
M30;
BAl TAP UNG DUNG
Lap trinh gia cong chi tiét sau (hinh v&) biét dao cat thd T0101, dao cat tinh T0202, dao cit
ranh T0303, dao cit ren T0404

CZ
C2
iy ii
1 o T
> L) o ol bt
L + M = | 4 S =
= = = & =L )
T = )
A0
i I 35
40
50
62

Hinh 2.42 Bai tap cét ren tam giac ngoai

8. M0 phéng chwong trinh
9. Xuat, nhap chwong trinh NC
Cau héi on tap va bai tap
Cau hoi:

1. Hay trinh bay mot s chirc ning cia mi lénh G?

2. Hay cho biét cdu truc ciia mdt chuong trinh NC trén may tién CNC?

3. Trinh bay phuong phép 1ap trinh tién ren tam gidc ngoai trén may tién CNC?
Bai tap: Lap trinh gia cdng chi tiét sau (hinh v&) biét dao cit thd T0101, dao cit tinh T0202, dao
cat ranh T0303, dao cit ren T0404

55



=
7

]
- =
T S g0 M20x2.5
N C2
]
U

¢50
|
|
dp
|

= | 25
)s [_*32'
40
50

62

Hinh 2.43 Bai tap 6n tap cét ren tam giac ngoai
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Bai 2: VAN HANH MAY TIEN CNC

Giéi thiéu:

Bai hoc nay nhim cung cip cho hoc sinh nhitng kién thirc vé& van hanh may tién
CNC trong nghé cit got kim loai
Muc tiéu:

- Trinh bay duoc tinh ning, cAu tao ciia may tién CNC, cac bd phan may va cac phu
tung kém theo may

- Trinh bay duoc quy trinh thao tac van hanh may tién CNC.

- Van hanh thanh thao may tién CNC dung quy trinh, quy pham dam bao an toan
tuyét ddi cho nguoi va may.
Noi dung chinh:

QUY TRINH VAN HANH MAY CNC
1. Kiém tra may
1.1. Cong tac chuan bi: May, dung cu - dd ga — do kiém, phoi, dao — dung cu cit, nhién
li¢u, dung cu vé sinh, ...
1.2. Cong tac kiém tra: May, dung cu - dd ga —do kiém, phoi, dao — dung cu cit, nhién
li¢u, dung cu v¢€ sinh, ... va KIEM TRA AN TOAN ( Bi¢n, may nén khi, may thuy luc,
khong gian lam vi¢c cua may, ...)
2. M& may: mé may, dinh chuin va hi¢u chuin (néu cé)
3. Thao tac di chuyén may vé chuan may
4. Thao tac cho truc chinh quay
5. Thao tac di chuyén cac truc X, Z, C...& cac ché do diéu khién bang tay
6. Ga dao, ga phoi
G4 phdi, dao, ...can chinh

7. Cai dit thong sé dao
7.1. Chon dao chuan (dao chinh x4c nhét), chon gdc toa do twong Gmg voi yéu cau lap
trinh

- Tién hanh xé4c dinh gdc toa do cho chi tiét gia cong

- Nhép di liéu, md phong kiém tra
7.2. Chon dao thanh phan

- Po (so, offset, set) dao thanh phan

- Nhép dir liéu, mo6 phdng kiém tra
8. Cai dit thong s6 phoi
9. Nhap chwong trinh

Nhap, truyén chuong trinh NC tir PC sang CNC
10. M6 phéng, chay thi
10.1. M6 phong, kiém tra chuong trinh NC, hiéu chinh chuong trinh NC (néu c6)
10.2. Gia cong (cét) thtr, kiém tra, hiéu chinh
10.3. Gia cong hang loat va bdo tri may sau gia cong
11. Tat may
12. V& sinh cong nghiép
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HUONG DAN VAN HANH MAY TIEN CNC

1. Yéu cau chung

- Tuan thu ndi quy phong thuc hanh hay phan xudng.

- Poc k¥ ban huéng dan sir dung may.

- Boc k¥ tai li€u ky thuat may tién CNC.

- Kiém tra an toan:

+ An toan vé dién.

+ Kiém tra nhién liéu: nhot boi tron, dau thuy luc ...

+ Khong gian 1am viéc cuia may(6 dao, truc chinh, ...).

+ Doc k¥ céc tai li€u ghi trén may: Tu dién, 6 dao, truc chinh,....
2. Cac chire ning diéu khién may

O:INolG:|7% 8% 97

XolYvlzZwl|a% |5 62

MI SJ TK 1‘/1 2# 332

F . Ho | eo8e
— —»

.4—
B -

Hinh 3.1 Ban phim diéu khién cac chtic ning ctia may tién CNC
+ Chtrc nang cua SHIFT:
- Muén badm O — Bam O.
- Muén bam P — Bédm SHIFT — Bém P.
+ Chtrc nang cia CAN (cancel): X6a bo ki ty phia trudc con trd (dau nhay).
+ INPUT: nhap sb.
+ DELETE: Xo6a (chuong trinh, 1€nh, ...).
+ HEPL: Tra ctu, trg giup.
+ RESET: Lam mdi lai bd nhé ciia may sau khi xtr 1y cac 1.

FANUC
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+ INSERT: Chén (thém) 1é€nh, chuong trinh.

+ ALTER: Dung dé thay thé dia chi 1énh khi chinh sira chuong trinh.

+ CUSTOM GRAPH: Xem d6 thi gia cong.
+ MESSAGE: Dong théng béo.

+ SYSTEM: Thong tin hé thong.

+ POS: Xem vi tri cua dao, may.

+ PROG: Xem chuong trinh gia cong.

+ OFS/SET: Xem, nhap thong tin ctia dao, may, géc toa do.

Stt

Tén cong tic
(Phim chtrc nang)

Churc nang
(Cong dung)

Khoi dong hé diéu hanh
cua may ti¢n CNC

NC POWER

Tat hé diéu hanh cua
may tién CNC

SHUTDOWN

M¢ - dong ban phim cua
may

ry
| -

Nging khan cap (Khi
gip su c6 nguy hiém)

E-STOP
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Tay quay dién, diéu
khién céc truc X, Z

Chay (thuyc hién) cau
lénh hay chuong trinh
NC

CYCLE START

Tam ngurng chuong trinh
NC (Gitr budc tién cua
dao, truc chinh van

quay)

FEED HOLD

Khoi dong — mo hé
thong thay luc

HY - ON

10

Mo hé théng kep
phoéi(khong st dung)

11

Diéu khién hé thong cip
phoi(khong str dung)

bong — mdé u dong
(chéng tam) hay ban dap
mau vang
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12

13

hay SPINDLE STOP

Ngung truc chinh

14

hay SPINDLE JOG

Piéu khién quay truc
chinh dé kiém tra do dao
ctia chi tiét trén mam cap

15

hay LUBRICAT

Mo hé théng bom dau
bdi tron

16

biéu khién dén lam viéc

17

Dong — mé& mam cap hay
ban dap mau do

18

hay SPINDLE CW

Truc chinh quay thuén
chiéu

19

hay SPINDLE CCW

Truc chinh quay ngugc
chiéu

20

hay COOLANT

Pong — md hé thong
bom nudc tudi ngudi

Xoay ban ga dao
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21

22

Chay dinh chuan (c6 dén
bdo) va chay dao nhanh
khong cat got

23

Khuéch dai luong chay
dao hay budc tién ban

24

Khuéch dai toc do (sb
vong quay cua truc
chinh)

hay EDIT

Ché d6 Edit dung dé
chinh sta, thiét lap
chuong trinh NC va cac
thong s6
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25

26

27

hay MDI

Ché d6 MDI dung dé
nhap chuong trinh bang
tay va chay tu dong

hay AUTO

Ché do Auto dung dé
chay chuong trinh NC c6
san trong may mot cach
tu dong

28

Ché d6 JOG dung dé
chuyén sang ché do diéu
khién bang tay

29

30

Ché d6 HANDLE ding
dé diéu khién ban may
bang tay quay dién

Cac ché do khuéch dai
toc do tién ban

+ Khi chon X1, ¢6 nghia
la 1 vach trén tay quay
dién 1a 1/1000 mm.

31

hay ZRN

Ché do ZRN dung dé
chay dinh chuan cho
may

32

hay DOOR

Ché d6 ZRN dng dé
chay dinh chuén cho my

hay SINGLE BLOCK

Diéu khién ché d6 chay
tung cau Iénh

33

- Khi van hanh may ¢
ché db tu dong (AUTO,
MDI) néu 4n nat
BLOCK SKIP sang dén
thi khbi 1énh nim sau
ddu / trong BLOCK
lénh nao do6 sé khong
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34

duoc thuc thi.

- Néu nut BLOCK SKIP
tat thi diu / trong chuong
trinh khong c6 tac dung.

35

hay MACHINE LOCK

Khéa may (an toan
trong qua trinh gia cong)

o
DRN
hay DRY RUN A2

- Khi van hanh may ¢
ché 46 ty dong (AUTO,
MDI) néu an nat DRY
RUN sang dén thi téc do
di chuyén
nhanh(RAPID) va téc do
cat got ( FEED ) trong
chuong trinh s€ khong co
hiéu luc, truc may CNC
s& di chuyén theo toc do
chon & cong tic FEED
OVERIDE.

- An nat DRY RUN tét
dén dé may CNC vén
hanh ty dong theo toc do
khai bao trong chuong
trinh.

36

hay OPTION STOP

Ngung tam thoi chuong
trinh

- Khi vén hanh may ¢
ché d6 ty dong (AUTO,
MDI) néu 4n nat
OPTION STOP sang thi
Iénh MO1 trong chuong
trinh ¢6 tdc dung lam
tam dung thi hanh, néu
mudn tiép tuc ta phai 4n
niat CYCLE START mét
lan nira.

- Néu an nat OPTION
STOP tit thi 1énh MO1
trong  chuong  trinh

khong c6 tac dung .
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Bang 3.1 Chtic ning cua cac nit diéu khién

3. Cong viéc can thuc hién ctia nguoi van hanh may

a. Cong viéc 01

Lop hoc Véan hanh va bao tri may Tién CNC

Cong viéc

Chuén bi mdi trwong 1am viéc cho may Tién CNC

STT

Cac buwoc

Co

Khong

Tuan thu nd1 quy phong thuc hanh hay phan xudng

Poc k¥ bang huéng dan sir dung may Tién CNC.

WIN| -

Doc k¥ tai liéu k§ thuat vé may Tién CNC.

Kiém tra an toan:
+ An toan vé dién.
+ Kiém tra nhién liéu: nhét boi tron, dau thuy luc, ...

4 + Khong gian 1am viéc ciia may (6 dao, mam cap, ...).

+ Poc k¥ nhiing luu ¥ trén may: tu dién, b dao, truc chinh, céc
cua, ...
Mo CB:

5 + Bat cong tit ngudn: (Khong bduoc cham vao cira tu dién)
OFF —» ON — Doi 1 phut— Kiém tra hoat dong cua quat trén
ta dién.

Khoi dong may:
+ Bédm nat NC Power trén Panel diéu

6 | khién — doi cho may khoi dong (Luu y khdng dugc bam bét
ky nut nao trong luc khoi dong).

+ Néu may nao loai hé thong thuy lyc chua hoat dong thi bAm
nat HY ON trén Panel diéu khién.
(HYDRAULIC NOT RUN)

+ Kiém tra an toan mdi lan.

Chay dinh chuan may sau khoi dong :

+ Cho may chay dén mot vi tri khéc vi tri ban dau (Chty an

7 | toan):

- Chon Handle Z, chon X100, Quay tay quay dién theo chiéu

am( - ) dén mot vi tri an toan dé di chuyén X khong cham vao
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u dong.
- Chon Handle X, chon X100, Quay tay quay dién theo chiéu
am( - ) dén mét vi tri an toan dé di chuyén X khéng cham vao
u dong

* Luu y: phai chay theo phuong X trudec.

o

Tuong tu cho phuong
Z, W= 0.000

+ZRN

+ POS — REL— Chon X10
* Pén bao chudn theo X, Z phai sang.
* Néu U, W khac 0 thi phai hiéu chuan vé 0 bang cach:

* Ghi chu:
+ X, Z la toa d6 tuyét ddi trén may tién.
+ U, W 1a toa dg tuong ddi trén may tién.

Bam giit phim nay
dé chay dinh chuin
theo Phuong X, khi
nao dén bdo sdng
cho phuong X thi
da duge dinh chuan

- - va trén man hinh U
+ Bam U hodc W trén ban phim va bam Origin trén man hi\ = 0,000

H¢ toa do trén may Tién CNC:
* Luu y: Chiéu duong cta truc X va Z 13 chiéu hudng xa mam
cap.
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Keét thic cong viéc.

Bang 3.2 Chuén bi méi trudng lam viéc cho may Tién CNC
b. Cong viéc 02

Lép hoc Véan hanh va bdo tri may Ti¢n CNC

Cong viéc Xéc dinh gdc toa do cho chi tiét gia cong trén may Tién CNC

STT | Cac buéec Cé | Khong
1 Chuan bi mbi truong lam viéc cho may Tién CNC.

G4 phoi, dao va can chinh.
+ M6 va déng mam cdp bang ban dap mau dé. Hoic dung

2 phim
Sau d6 phai kiém tra d6 dao cua chi tiét bang cach bAm phim
Chon dao chuén: 1a dao c6 dd chinh xac tét nhat va & dao
vat dwoc mit dau
a. Goi dao chuén: VD dao sb 02.
+ MDI - PROG.
+ Nhap chuong trinh:

5 - T0202 — EOB(cham cdu) — INSERT.

- Pua dau nhay vé dau dong bang cac phim miii trén trén ban

phim.
+ Bém CYCLE START. C YC LE START
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* Twong tu cho chi tiét quay: S500 M03 — EOB(chdm cau)
— INSERT.

b. Cai diit cac thong s6 ban dau cho dao chuin:

- Bam OFS/SET (trén ban phim) - Bam OFFSET (GEOM)
(trén man hinh twong tng) — Tai X va Z cta dao chuin phai
bang 0 (néu khong bang 0, chon X hoic Z tuong tng, nhap 0
— bam INPUT).

- BAm OFS/SET (trén ban phim) — Bim WORK (trén man
hinh twong tng) — Tai NO 00 EXT: X va Z cta dao chuan
phai bang 0 (néu khong bang 0, chon X hodc Z twong tng,
nhap 0 — bam INPUT).

Xic dinh goc toa dd cho chi tiét gia cong bang dao chuin:

* Cdch 01: Xdc dinh géc toa dp vii G54, G55, G56, G57, ...
+ POS — All — Xem thong s6 X, Z tai dong Machine

+ Cho dao cham phéi theo phuong Z va tién hanh vat mat(khi
mit dau khong bang), Giit ¢6 dinh vi tri dao theo phuong Z, di
chuyén X an toan ra khoi phéi — Ghi nhan thong sd Z trén
man hinh tai Machine.

+ Cho dao cham pho6i theo phuong X va tién di mot 16p
mong(khi mat dau khong bang), Giilt ¢d dinh vi tri dao theo
phuong X, di chuyén Z an toan ra khoi phdi — Ghi nhan thong
s6 X trén man hinh tai Machine, vi du 1a XO(chu y dau cua
thong sd). Ngirng truc chinh. St dung thudc cip do dudng
kinh phoi sau khi ti¢n mot 16p méng, vi du 1a X1, Léy X0 - X1
= X(thong sd dé nhap vao may).

+ Nhap dit liéu vao may: bang cch

— Bam OFS/SET — WORK — Tai G54, ... — tién hanh
chon X hodc Z bang cach di chuyén dau chon — Nhép thong
s6 X hodc Z va bam Input.

+ Kiém tra géc toa do:

— MDI — Prog — Nhép:
G54 ; Insert

T0202 ; Insert

GO0 Z50. ; Insert

GO XO. ; Insert

— Di chuyén d4u chon vé ddu — chon ché d6 chay ting cau

1énh chon X10 hay X1 va lan lugt bim Cycle
Start dé thuc hién céc cu 1énh trén, thé kiém tra théng sb cua
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may — POS — ABS. Kiém tra xong b6 chon SBK.

7 Két thuc cong viéc.
Bang 3.3 Xac dinh gbc toa d6 cho chi tiét gia cong trén may Tién CNC
c. Cong viéc 2 (Cach 2)
Lop hoc Van hanh va bao tri may Tién CNC

Cong viéc

Phudng an 2

Xac dinh gbc toa do cho chi tiét gia cong trén may Tién CNC —

STT

Cac bworc

Co

Khong

1

Chuan bi mdi truong lam vi¢c cho may Tién CNC.

G4 phoi, dao va can chinh.
+ M6 va déng mam cdp bang ban dap mau dé. Hoic dung

2
Chon dao chuin: 1a dao c¢é @) chinh xac tot nhaat, va la
dao vat dwgc mit dau
a. Goi dao chuén: VD dao sb 02.
+ MDI - PROG.
+ Nhép chuong trinh:
- T0202 — EOB(cham cau) — INSERT.
- Pua d4u nhay vé dau dong bang cac phim mii trén trén ban
phim.
3 m
+Bim CYCLE START. C YC LE START

* Tyong tu cho chi tiét quay: S500 M03 — EOB(chdm céu)
— INSERT.

b. Cai dit cic thong so6 ban dau cho dao chuin:

- Bam OFS/SET (trén ban phim) — Bim OFFSET (GEOM)
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(trén man hinh twong tng) — Tai X va Z cta dao chuin phai
bang 0 (néu khong bang 0, chon X hoic Z tuong tmg, nhap 0
— bam INPUT).

- BAm OFS/SET (trén ban phim) — Biam WORK (trén man
hinh twong tng) — Tai NO 00 EXT: X va Z cta dao chuin
phai bang 0 (néu khong bang 0, chon X hoic Z twong tng,
nhap 0 — bam INPUT).

Xac dinh gbc toa dd cho chi tiét gia cong bing dao chuin:
Cich 02: Xdc dinh goc toa dp véi G50

— Cho dao cham theo phuong Z va tién mit dau (Néu phoi
khong phang), ¢6 dinh vi tri Z, di chuyén dao an toan theo X.
— Biam MDI — PROG — Nhdp: G50 Z0. ; Insert — di
chuyén dau chon vé dau dong va bim Cycle Start.

— Cho dao cham theo phuong X va tién mot 16p mong(Néu
phoi khong phang), ¢6 dinh vi tri X, di chuyén dao an toan

theo phuong Z, Ngung truc chinh, st dung thudc cdp do lai
duong kinh cua chi tiét, vi du: 25.20 mm

— Bam MDI — PROG — Nhap: G50 X25.20 ; Insert — di
chuyén dau chon vé dau dong va bam Cycle Start.

— Di chuyén dao vé vi tri an toan

— Kiém tra gé)c toa do:

— MDI — Prog — Nhap:

G50 ; Insert

T0202 ; Insert

GO Z50.; Insert

GO XO.; Insert

— Di chuyén déu chon vé dau dong — chon ché do chay timg

ciu Iénh b chon X10 hay X1 va l1an lugt bam Cycle
Start dé thuc hién cac cau lénh trén, c6 thé kiém tra thong )
cia may — POS — ABS. Kiém tra xong bé chon SBK.

Keét thuc cong viée.

Bang 3.4 X4c dinh gbc toa do cho chi tiét gia cong trén may Tién CNC

d. Cong viéc 04

Lo6p hoc Van hanh va bao tri may Tién CNC

Cong viéc Po (Offset) dao thanh phan

STT

Cac budc

Co

1

Chuan bi méi truong 1am viéc cho may Tién CNC.
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2 G4 phdi, dao va can chinh.
3 Xac dinh gdc toa do cho chi tiét gia cong trén may Tién CNC.
+ Chon dao thanh ph?m, goi dao va do dao thanh phﬁn:
- Nhap 1énh goi dao: VD dao s6 6
— B4m MDI — PROG (MDI) — Nhap T0606 — EOB —
INSERT —> di chuyén du nhay (con trd) vé dau dong —
CYCLE START.
- Cho chi tiét quay:
4 — BAm JOG — bam nut quay truc chinh CW.
+ B4m POS — ABS: (chi y an toan)
- Cho dao cham chinh x&c mat phoi theo phuong Z, ghi lai
thong sd Z .
- Cho dao cham phoi chinh xac theo phuong X, ghi lai thong
sO X, lay thong s ghi dugc - duong kinh phoi hién tai = thong
s6 X nhap vao bu trir dao.
+ Nhap dir liéu va kiém tra.
5 - Bam OFS/SET (trén ban phim) — Bidm OFFSET (trén man
hinh tuong trng) — chon X va Z cua dao thanh phan tuong
g va nhap s vira do dugc — bam INPUT).
- Kiém tra (twong ty nhu kiém tra goc toa d bang dao chuén).
— MDI — Prog — Nhadp: G54 ; Insert
T0606 ; Insert
GO Z50. ; Insert
GO XO. ; Insert
— Di chuyén dau chon vé dau dong — chon ché d6 chay ting
6 =%
-
cau lénh SBK chon X10 hay X1 va lan luot bam
Cycle Start dé thyc hién cac cau 1énh trén, c6 thé kiém tra
thong s6 ctia may — POS — ABS. Kiém tra xong bé chon
SBK.
7 Két thuc cong viéc.

Bang 3.5 Do (Offset) dao thanh phan

e. Cong viéc 05

Lép hoc

Van hanh va bao tri may Ti¢n CNC

Cong viée

Truyén tai dir liéu NC tir PC sang CNC

STT

Cac budc

Co

1

Chuén bi moi truong lam vi¢c cho may Tién CNC.

2

G4 phdi, dao va can chinh.
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Xac dinh gdc toa do cho chi tiét gia cong trén may Tién CNC.

Do dao thanh phan.

Chuan bj trén may Tién CNC:

+ Bam EDIT — PROG — OPRT — Bam nut tam giac dé 14t
tim va chon READ — Nhap tén chuong trinh, VD: 01709 —»
EXEC.

Thao tac trén may tinh:

TRUYEN CHUONG TRINH BANG PHAN MEM NC LINK:

+ Khoéi dong NC Link — Start NC Link — Close hop thoai
trén giao dién.

[TgnE Link - [New File1]
'/ File Edit Utiities Bookmarks View ‘Window Help

=1l
=l=

x Ix

Red & s aalo = [l NA|4%% % 6 &% YT

KN

Ready

L"ﬁ

Licenced wersion |Corfiguration @ Fanue |Lire 1

Giao dién phan mém
+ Vao File — Open — Tim va chon chwong trinh can truyén
— Open.

. <1 .
+ Chon biéu tuong Send Code B — Xuat hién hop thoai

o Settings X Cancel &/ Stat

Start at line : |1 Display ON v OneCNC has Hybrid Technology
Send Progress : | . . .
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—> Settings — Thiét 1ap cac thong s truyén

Send Settings x|

Cornmn Port: ||:|:||-,.-|1 'I Drata bits: I? 'I
Baud rate: |E||3|:||:| vI Farity: IE"JEN vI
Stop bits: Ig vI

v XON/OFF I~ DTR/DSR I~ RTS/CTS
Software Hardware Hardware
Handshake Handzhake Handzhake
" Start at machine % Start at computer
First Lines ﬂ
Last Lines ﬂ

Timing Formating—————
|V Line delay [msec) |V lgniore line prefis - I[

|0 ¥ Remove spaces

Add to end af line -

I x Cancel V/ ]
— Chon Start At Computer - Ok — Start - Pgi — Xong.
7 Két thuc cong viéc.

Bang 3.6 Truyén tai dit liéu NC tir PC sang CNC

4. Nhap chuong trinh bang tay trén méy tién CNC

- Bam EDIT — PROG — dit tén chuong trinh, VD: 01809 — Bam Insert —Bit
dau nhap chuong trinh binh thudng.
5. Chinh stra chuong trinh trén may Tién CNC:

- EDIT.

- Di chuyén dau nhay chon dén vi tri can stra dé chon dong 1énh can stra — Nhap
1énh méi — Bam ALTER.

- Thém 1énh — Chon vi tri can thém bang cach di chuyén dau nhay chon — Nhap
lénh — Bam INSERT.

- X6a l1énh — Chon 1énh can x6a — Bim DELETE.
6. M& mot chwong trinh di c6 sin

- Bam EDIT — Bam phim PROG trén ban phim.

- Bam phim DIR trén Menu.

- Nhép tén chuong trinh cin mé, VD: 01709 va bdm phim (O SRH) trén Menu.—
Man hinh s& hién thi n6i dung chuong trinh.
7. X04a mot chuong trinh

- Bam EDIT — Bam phim PROG trén ban phim.

- Bam phim DIR trén Menu.
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- Nhap tén chuong trinh can xia, VD: 01809 va bam phim (DELETE) trén ban
phim.

8. Chay mo phong kiém tra

+ Kiém tra an toan chuong trinh va may Tién CNC.

+ Nhat Z v& vi tri an toan.

- Bdm — OFS/SET — WORK: Tai NO.00 EXT — Chon Z va nhap 100. (Lén
hon chiéu sdu Z can tién trong chuong trinh )— INPUT.

- AUTO — PROG(Di chuyén diu nhay chon vé diu chwong trinh) — Chinh cic
thong sb chay dao ... & ché d6 thip nhidp — Bim CYCLE START. C6 thé chay hét
chuong trinh hay c6 thé chay kiém tra mot doan(RESET néu can thiét). Cha y cac phim
an toan
9. Chay gia cong trén may Tién CNC

+ Kiém tra an toan.

+ Nhap Z vé 0.

- BAm — OFS/SET — WORK: Tai NO.00 EXT — Chon Z va nhap 0. — INPUT.

- AUTO — PROG(Di chuyén diu nhay chon vé dau chwong trinh) — Chinh cic
thong sb chay dao ... & ché do gia cong hodc thap hon, sau d6 ting dan — Bam CYCLE
START..

Luu y: phai theo di cac thong so va dién bién ciia qua trinh gia cong.

10. Gia cong xong — Pinh chuan may — Béo cdo két qua — Vé sinh may
11. Chtrc nang chon dao T: (hinh 3.1)

Khi lap trinh gia cong, tiiy thudc vao bé mat gia cong ma ta lua chon dao cho phu

hop. Viéc lwa chon dao dwa vao chirc ning dung cu ma hé diéu khién da quy udc.

Mau cau Iénh:
T 0000

A 5
1 T Bao g@)m: dia chi T va 4 ciia s tao thanh 2 nhom:

Chi offset dao tuc la: toa do cuia dao dugc ghi vao thanh da chon,
thanh nay c6 thé chon bat ky nhung thong thuong chon tring véi sd
hiéu cta dao. Néu nhom thir hai 13 00 tirc 14 hity bo 1énh offset dao
trong chuong trinh

Nhom thtr nhat chi sb hiéu cta dao trén 6 tich dao (vi tri cua dao trén
6 dao)

Churc nang dung cu:

Vidu: TO101 Dao & vi tri sd 1 trong b dao, toa do vi tri dao duoc ghi vao bd nho
thanh s 01

T0103 Dao & vi tri s 1 trong b dao, toa d6 vi tri dao dugc ghi vao b nhé thanh )
03
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T0ono

V1 tri ga dao (36 hisu dao)

Mhom hal . OFFSET dao
NNom mot - 50 nidu dao

Chie nang dung cy

Lugng ba dao 50 vol dao chudn

_}7 enudn

|
1
|
|
1
! Bang OFFSET dao | 2 W
:
|
1
1

(Bu dao)

TOOL OFFSET O.... N..
No X.AXIS LZAXIS RADIUS TP

\

3 0.000 0.000 0.200 T03D3

D4

05

Lo K NG 030 W& MA D 30

= uong b0 330 30 VI da0 chudn

it 00T D0 G20 theo truc Z 50 v0l dao chudn

- g DO G20 M0 Tuc X 50 vl dao chudn

—a=— 5 Nidu da0

Hinh 3.1 Phuong phap OFFSET dao
Sau khi g4 dao ta can phai kiém tra gia trj sai léch ctia dao theo truc X va truc Z,

nhap gia tri d6 vao bang TOOL OFFSET khi st dung dao, hé diéu khié sé ty tinh toan bu
sai léch d6. Chu y ddi véi dung cu co nhiéu miii dao thi mdi miii dao c6 offset dao riéng
12. Chuc nang chon tdc do truc chinh: S

Téc d6 quay cua truc chinh dugc xac dinh bang chirc nang S. téc d6 quay truc chinh
dugc tinh bang mét/ phat hoic vong/ phit

a. Truong hop téc do tinh theo (vong/phut).

- Mau cau 1énh:
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G87 S... MO3{MO4}

l

True chinh quay thuan (nawoe chigu) kim dang ha

St vang quay truc chinh
Piéu khién s6 véng quay truc chinh (n) khéng ddi theo vénag/phut
Hinh 3.2 Phuong phép chon tdc do truc chinh(theo vong/phit)
Vidy: G97 S 1000 MO3 (Truc chinh quay thudn chiéu kim ddng hd véi toc do
1000 vong/phut)
G97 S 750 MO4 (Truc chinh quay nguoc chiéu kim dong hd véi toe do
750 vong/phat)
b. Trudng hop téc do tinh theo (mét/phut).
Mau cau 1énh:
..... MO3({MO4}

Go6 S
I l True chinh quay thuén (nguoc chidqu) kim déng b

i3ia tr van toc dai cla truc chinh
Bigu khién sd vong guay truc chinh (V) khéng d46i theo métphut

Hinh 3.3 Phuong phéap chon toc do truc chinh(theo mét)

Vidu: G9 S 100 MO3 (Truc chinh quay thuin chiéu kim dong hd véi téc do
100 m/phut)

G96 S 150 MO04 (Tryc chinh quay nguoc chidu kim déng ho voi toc do
150 m/phut)

Chay:

Gié tri van tdc dai cua truc chinh ty 1€ nghich v61 duong kinh ctia phoi khi cit, cho
nén toc do cat tang dan khi dao dén tam. Vi vay khi str dung G96, chiing ta phai sir dung
thém 1énh G50 S..... dé gi61 han tdc do cit.

Vidu: ...

GO0 TO0101

G96 S100 MO3 (V = 100m/phat)

G50 S1500 (Gidi han sé vong quay truc chinh t6i da la 1500 vong/phiit)

13. Chtrc nang chon lugng tién dao F
Luong dich chuyén dao duoc xac dinh bang chiic ning F. Luong dich chuyén c¢6
don vi 1a mm/vong hodc mm/phut.
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a. Truong hop lugng dich chuyén 1a mm/phut (hinh 9.2).
Mau cau 1énh:

l__

G98 E

Gia tri dich chuyén
Dich chuyén dao theo mm/ phut
Hinh 3.4 Phuong phap chon chirc ning dich chuyén dao(mm/phiit)
Vidu: G98 GO01 X50. Z20. F70  Dich chuyén dao t&i diém co toa do X =
50mm; Z = 20mm; luong dich chuyén F = 70mm/phut.

Hinh 3.5 Phuong phap chon chirc ning dich chuyén dao(mm/phiit)
b. Truong hop luong dich chuyén 1a mm/vong (hinh 3.6).

M
|

e

Hinh 3.6 Phuong phéap chon chirc ning dich chuyén dao(mm/vong)
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Mau cau Iénh :

G99 F

Gia tri dich chuyén
Dich chuyén dao theo mm/ vong
Hinh 3.7 Phuong phéap chon chitc ning dich chuyén dao(mm/vong)
Vidu: G99 GO01 X50. Z20. F0.25 Dich chuyén dao téi diém c6 toa do X =
50mm; Z = 20mm; luong dich chuyén F = 0.25mm/vong.
c.Truong hop tién ren (hinh 9.4).
Céc 1énh (G32, G76, G92) dugc dung trong chuong trinh khi cét ren
Mau cau 1énh:
G32 F_
G76 F_
G92 F
Trong do:
- G32, G76, G92: M Iénh khi cit ren
- F: Budc ren (mm)

=
'@\

rd

F

g

Hinh 3.7 Phuong phap chon chitc nang ti¢n ren(mm)
14. Churc nang phu: M
Céc chirc nang M chu yéu 13 cac 1énh m& may, tit may, dong va md dung dich 1am

mat ....
T |M Chirc nang Giai thich
1 MOO | Dung chuong trinh - Khi c6 MO0 chuong trinh s€ dung lai
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ddng thoi ding truc chinh, déng dung dich
lam mat.
- C6 hiéu lyc & cubi cau 1énh.

2 MO1 | Ding c6 diéu kién - Chuong trinh s€ dung lai khi st dung
cong tic OFF va tiép tuc khi st dung cong
tac ON trong
bang diéu khién cua may.

- C6 hiéu lyc & cubi cau 1énh.

3 MO02 | Két thiic chuong trinh - T4t ca cac hoat dong s& dimg lai va NC

dat lai cac ché d¢ da co.
- C6 hiéu lyc & cubi cau 1énh.

4 MO3 | Truc chinh quay thuan | - C6 hi€u luc ngay & dau cau 1énh.

chiéu kim dong hd

5 MO4 | Truc chinh quay nguogc | - C6 hiéu luc ngay & dau cau lénh.

chiéu kim dong ho

6 MO5 | Dung truc chinh - C6 hi€u lyc o trong dong  1énh.

7 M08 | Bat dung dich lam mat - C6 hiéu lyc ngay ¢ dau cau lénh.

8 | M09 | Tat dung dich lam mat - C6 hiéu lyc ¢ cudi cau lénh.

9 M17 | Thay dao - O tich dao quay cung chiéu kim dong ho
dé thay dao
- C6 hié¢u lyc chi ¢ trong cau Iénh.

10 | M18 | Thay dao - O tich dao quay nguoc chiéu kim dong hd
dé thay dao
- C6 hié¢u luc chi ¢ trong cau Iénh.

11 | M19 | Pinh vi truc chinh (néu |- C6 hiéu luc chi & trong cu 1énh.

may c6 chirc nang nay)

12 | M23 | Md ché do vat - Cubi lat cat, dao ra khoi miat gia cong
theo duong vat 45°,

- C6 hiéu lyc ngay ¢ dau cau lénh.

13 | M24 | Péng ché do vat - Cubi lat cat, dao ra khoi miat gia cong
khong theo duodng vat 45° ma theo duong
vuong goc.

- C6 hiéu lyc & cudi cau Iénh.

14 | M30 | Két thuc chuong trinh - Nhu M02 nhung khong dit lai ché d6 ma
tr dong quay trd vé dau chwong trinh.
- C6 hiéu lyc & cudi cau 1énh.

15 | M41 | Thay ddi toc dd truc | - C6 hiéu luc ngay & dau cau lénh.

chinh, tiy thugc vao tham
50
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16 | M42 | Thay ddi tde dd truc chinh, | - Co hiéu luc ngay & dau cau 1énh.
tiy thudc vao tham sb
17 | M43 | Thay ddi téc do truc chinh, | - C6 hiéu lyc ngay ¢ dau cdu lénh.
tiy thudc vao tham sb
18 | M44 | Thay ddi tde dd truc chinh, | - Co hiéu luc ngay & dau cau 1énh.
tiy thudc vao tham sb
19 |M45 | Thuc hién téc dd truc | - C6 hiéu luc ngay & dau cau 1énh.
chinh theo gidi han tbe do
cua dao
20 | M98 | Goi chuong trinh con - Chuong trinh con s€ dugc thuc hién o
trong chuong trinh chinh.
- C6 hiéu lyc ngay ¢ dau cau lénh.
21 [ M99 | Két thiic chuong trinh con | - C6 hi¢u luc & cudi cau lénh.
Béng 3.2 Bang ma Iénh chtrc nang phu
Cau hoi:

1. Hay trinh c4c budc van hanh may ti¢n CNC?
2. Trinh bay cach xac dinh goc toa do cho chi tiét gia cong trén may tién CNC?

3. Trinh bay cdch m¢ mdt chuong trinh va x6a chuong trinh trén may tién CNC?
Bai tap: Thuc hién cac bude van hanh thuc hién cac chirc ning: mo may, chon toc do, chon dao,
chon budc tién dao cat thd T0101, dao cat tinh T0202, dao cat ranh T0303, dao cat ren T0404.

C2
p | S o M20x2.5
— C2
1] 2N
0 L _f
N 44— s — -
— =L
‘ 25

32
40

50

62

Hinh 3.8 Van hanh cac chirc nang trén may tién CNC
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Bai 3 GIA CONG TIEN CNC

Giéi thiéu:

Bai hoc nay nham cung cap cho hoc sinh nhimng kién thirc vé gia cong tién CNC
trong nghé cat got kim loai
Muc tiéu:

- Trinh bay duoc cac yéu cau k¥ thuét khi tién.

- Véan hanh thanh thao may tién CNC dé tién dung qui trinh qui pham, dat cap chinh
X4c 8-6, d6 nham cap 7-10, dat yéu cau ky thuat, dung thoi gian qui dinh, dam bao an
toan cho nguoi va may.

- Giai thich dugc cac dang sai hong, nguyén nhan va cach khac phuc.
Noi dung chinh:
1. Tién mat dau.

REN M40x3 4

1 R1S

P40
|®30
I
|
=0
@40
@70

80
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s c0 18|, 22 | 15

120 _
Hinh 2.1 Ban v& chi tiét s6 1
2. Tién tru ngin, bic, cong, cdn ngoai, tru dai.
2.1. Thong tin vé dao
- T0101: Dao tién ranh, bé rong 3mm
- T0202: Dao tién tho (pha) ngoai, R0.4
- TO303: Dao tién trong
- T0404: Dao tién ren
- T0505: Dao tién trong
- T0606: Dao ti¢n tinh (bong) ngoai, R0.8
b. Chuong trinh NC
%01111 — Tén chuong trinh
N1 G54 ; — Xac dinh gbc toa do
N2 T0202 ; — Goi dao

]
|
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+ 20

Imm

N3 S600 M3 ; — Truyc chinh quay 600 vong/phut, thuan chiéu

N4 G0 X100.; — Chay dao nhanh, An toan theo X dé di chuyén theo Z, X = Qpnoi

N5 GO0 Z0.: — Chuén bj vat mit

N6 GO X82. — Chuan bi vat mit, X = Dphoi + 2
N7 G1 X-0.8 FO.1 ; — Vat mit, X = -2Rdao

N8 GO X82. Z2.: — Chuan bj tién tho

N9 G71 Ul. R1. ; — Chiéu sdu mdi 16p 1a 1mm, rat dao theo X sau mdi 16p 1a

N10 G71 P11 Q20 U0.2 W0.2 F0.1; — Chu trinh tién tho doc truc
N11 G41 GO X0. ; — Hiéu chinh bén trai
N12 G1 Z0. F0.1 ; — Vi tri bat dau bién dang
N13 G3 X30. Z-15. R15. ;

N14 G1 X40.Z-15.;

N15 G1 X40. Z-45. ;

N16 G1 X70. Z-65. ;

N17 G1 X70. Z-80. ;

N18 G1 X80. Z-80. ;

N19 G1 X82. Z-80. ; — Tién rat dao

N20 G40 ; — Két thiic hiéu chinh

N21 GO X100. Z100. ; — An toan dé thay dao
N22 T0606 ;

N23 S800 M3 ;

N24 GO X100. ; An toan X dé di chuyén Z
N25 GO Z2. ;

N26 GO X82. ; — Chuén bi tién tinh

N27 G70 P11 Q20 F0.05 ; — Chu trinh tién tinh
N28 GO X100. Z100. ;

N29 T0101;

N30 S400 M3;

N31 GO X100.; — Antoan X dé di chuyén Z

N32 GO Z-40. ; — Vi tri bit du tién ranh, Z = - (Z ban v& + Bé& rong dao)

N33 GO X42. ; — Chuan bj tién ranh, X = Gpnoi ranh + 2

N34 G75 R1.; — Chu trinh tién rinh, khoang Iui dao theo phuong X sau mdi 16p
la Imm

N35 G75 X30. Z-45. P1000 Q1000 F0.07 ;
N36 GO X100. Z100. ; — An toan dé thay dao
N37 T0404 ;

N38 S300 M3 ;

N39 GO X100. ; — An toan X dé di chuyén Z
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N40 GO Z- 12. ; — Chuén bj tién ren

N41 GO X40. ; — Chuén bj tién 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. ;

N55 GO X100. Z100. ; — An toan dé két thuc

N56 G28 U0. ;

N57 G28 WO. ;

N58 M5 ;

N59 M30 ;

%
3. Tién 16, 16 bac, cong, con trong.
3.1. Chuong trinh khoan 16 trén may tién

% 00001

N35 G54

N40 T0505

N50 S0400 M3

N60 GO X200. — An toan X

N70 GO Z2.

N80 G00 X0.

N90 G01 Z-10. F0.2

N100 G04 X0.5 — Dung ¢ cudi hanh trinh 0.5s

N110 GO0 Z2.

N120 G04 X0.5

N130 GO0 Z-9.

N140 G01 Z-20.

N150 G04 X0.5

N160 GO0 Z2.

N170 G04 X0.5

N180 GO0 Z-19.

N190 G01 Z-28.



N200 G04 X0.5
N210 GO0 Z2.
N220 G04 X0.5
N230 GO0 Z-27.
N240 GO01 Z-34.
N250 G04 X0.5
N260 GO0 Z2.
N270 G04 X0.5
N280 GO0 Z-33.
N290 GO01 Z-38.
N300 G04 X0.5
N310 GO0 Z2.
N320 G04 X0.5
N330 GO0 Z-37.
N340 GO01 Z-40.
N350 G04 X0.5
N360 GO0 Z2.
N370 G04 X0.5
N380 GO0 Z-309.
N390 GO01 Z-42.
N400 G04 X0.5
N410 GO0 Z2.
N420 G04 X0.5
N430 GO0 Z-41.
N440 GO01 Z-43.5
N450 G04 X0.5
N460 GO0 Z2.
N470 G04 X0.5
N480 GO0 Z-42.5
N490 GO01 Z-45.
N500 G04 X0.5
N510 GO0 Z2.
N520 GO0 Z100.
N530 M5
N540 M30
%

3.2. Chuong trinh tién 15
% 00002
N1 G54
N2 T0O303 — Dao tién trong
N3 S600 M3
N4 GO X200.



N5 GO Z2.
N6 GO X16.
N7G71U R
N8G71P Q U W F
N9 G42 GO X
N10 G1 Z0. F0.1
N1l
N12
N13
N14
N15
N16 GO Z2.
N17 G40
( C6 thé thay dao mdi, ...)
N18 S800 M3
N19G70P Q F
N20 GO Z50.
N21 G28 UO.
N22 G28 WO.
N23 M5;
N24 M30
%
4. Tién ranh, cat dit.
5. Tién ren ngoai
6. Tién ren trong
7. Tién ren cOn
Cau héi va bai tap on tap:
Cau hoi:
1. Hay trinh bay cac budc van hanh méy tién CNC dé gia cong chi tiét try ngan?
2. Trinh bay cac budc thuc hanh dé gia cong chi tiét con ngoai trén may tién CNC?
3. Trinh bay cac budc thuc hanh dé gia cong chi tiét ren ngoai trén may tién CNC?
Bai tap: Thuc hién gia cong trén may tién CNC dbi véi chi tiét sau:
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Hinh 4.2 Bai tap thuc hanh gia cong chi tiét trén may tién CNC
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