Bai 1: GIOI THIEU CHUNG VE MAY TIEN CNC
I)Muc tiéu:

-Trinh bay dugc ciu tao chung ctia mdy va cac bd phan chinh ciia may tién CNC.
-So sénh diém giong nhau va khac nhau giira may tién van ndng va may ti¢n CNC.
-Néu duoc dac tinh k¥ thuat cuia may CNC.
-Rén luyén tinh ky luat, kién tri, can than, nghiém tic, chi dong va tich cuc sang tao
trong hoc tap.
IT)N¢i dung:
1. Qua trinh phat trién cia may tién CNC:
Qua trinh phat trién cong nghé ché tao va may cit kim loai di trii qua cac giai doan :
* Cong nghé thu cong;
» Cong nghiép hoa véi su ra doi ctia nganh ché tao may cong cu;

o Tu ty dong hoa co khi sang tu dong hod c6 su trg gitip cua may tinh (CNC)

Sau day 1a nhitng mdc quan trong ctia qué trinh phat trién may cong cu diéu khién sb
(CNC = computerized numerical control), n6 gan lién v6i qua trinh phat trién ctia cong nghé
dién tr va tin hoc.

+ Nam 1908:

JOPB MJAC QUARD di dung nhirng tim ton duc 16 diéu khién tu dong cac may dét.

+ Nam 1863:

MFO URNEAUX phat minh “Pan duong cam tu dong” ndi tiéng thé gid1 voi tén goi 1a
PIANNOLA . Trong d6 dung mét bang gidy co nhiéu cuén 30cm duge duc 16 theo vi tri tuong
thich dé diéu khién ludn khi nén tac dong vao cac phim bam co khi. Bing gidy duc 15 ding

lam vét mang tin da duoc phat kién.
+ Nam 1946:

Dr.JONW MAUCHILY va Dr.JSPRESPER ECKERT dua ra cic may tinh vi tinh sé dién
tir ddu tién 12 “ENIAC” cho quan d6i My di duogc tmg dung .

+ Nam 1948 -1952:

T.PARSON va cong nghé MIT (Massachusetts 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. Dé diéu khién truc tiép vi tri ctia cac truc vit me thong qua dit liéu du ra ciia mot
may tinh 1am bang chimg cho kha ning gia cong mot chi tiét. T. PARSON d4 dua 4 luan diém
co ban:

- Nhitng vi tri dugc tinh ra trén mot bién dang duoc nghi nhé vao bia duc 16.

- Céac bia duc 16 dugc doc trén may mot cach tu dong.

- Céc vi tri duge doc ra phai dugc thong bao mdt cach lién tuc va b6 xung thém tinh toan
cho céc gia tri trung gian.

- Céc dong co SERVO (vo cap toe do) c6 thé diéu khién dugc chuyén dong cua cac truc.

+ Nam 1952:

Hang MIT di cung cép chiéc may phay dau tién mang tén CINCINNATI HYDROTEL
c6 truc thang dimg. Tu diéu khién 1ip bang bang may dién tir c6 thé dich chuyén dong thoi
theo ba truc, nhan giit liéu thong qua bing duc 16 nhi phan (Binary Code Punched Band).

+ Nam 1987:

Nhiing may phay dau tién cé trong may phan xudng ciia khong quan Hoa Ky, & Nhat
Bén vién céng nghé TOKYO va cong ty IKEGAI lién két, ké thira ché tao thanh cong may
didu khién sd trén co s may tién thuy luc va chiéc may tién NC dau tién ra doi & Nhat Bag.

+ Nam 1960:



Heé diéu khién NC dung dén ban dan da thay thé céc hé diéu khién cii (dung dén dién tir).
Céc nha ché tao may nguoi Puc trung bay chiéc may di€u khién NC dau tién tai hdi chg
HANOVER.

+ Nam 1965:

Gidi phap thay dung cu tu dong (ATC) da nang cao trinh d tu dong hoa khau gia cong.

+ Nam 1968:

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

+ Nam 1970:

Giai phap thay thé bé phién g4 phoi ty dong (Automatic Palete Changer)

+Nam 1972:

Hé diéu khién NC dau tién c6 lap mot may tinh nho. D6 1a hé diéu khién s6 dung vi tinh
c6 hé vi xur Iy sau nay.

+ Nam 1976:

Céc h¢ vi xtr Iy (microprocessors) tao ra mot cuoc cach mang trong k¥ thuat CNC.

+ Nam 1978:

Cac hé thong gia cong linh hoat duoc tao lap thuc hién

+ Nam 1979:

Nhitng khop nbi lién hoan CAD/CAM thiét ké va ché tao co tro gifip ciia may tinh
(Computer Aided Design/Computer Aided Manufacturing).

+ Nam 1980:

Trong khi phat trién cuia cong cu trg giup 1ap trinh tich hop CNC, bung né mét “Cude
chién long tin” ung ho hay chéng dbi giai phap diéu khién qua cép 1énh bang tay.

+ Nam 1984:

Xuat hién diéu khién CNC c6 cong nang manh mé duoc trang bi cac cong cu tro gitp lap
trinh d6 hoa (Graphic) tién thém mot budc phat trién méi lap trinh tai phan xudng.

+ Nhitng nam 1986-1987:

Nhitng giao dién chuan hoa (standard interfaces) mé ra con duong tién téi cac xi nghiép
ty dong trén co so hé thong trao d6i hé thong thong tin lién théng CIM (Computer Integrated
Manufacturing)

+ Twr ndm 1990:

Céc giao di¢én ) gitra diéu khién NC va céac khoi dong duogc cai thién do chinh xéac va
dac tinh diéu chinh cua céc truc diéu khién NC va truc chinh.

+ Tt nam 1994 dén nay:

Khép kin chudi qué trinh CAD/CAM/CNC bang cach sir dung hé¢ NURBS 1am phuong
phap n6i suy. Pugc truy cap tir hé CAD nham dién ta bé mit dat do min va do sic nét cao.
Néng cao do chinh xac va tc d xur 1y tao ra chuyén dong déu din cua may, ting tudi tho cua
mady va dung cu.
2)Cau tao chung cia may tién CNC:

May tién CNC c6 cau tao tuong tu nhu may tién thong thuong.

Doi v6i tién thong thuong khi gia cong cat got chi tiét thuong diéu khién phai theo ddi vi tri
dao cit, thao tac klp thot ché tao ra nhiing chi tiét dat yeu cau ky thuat.

Do chinh xé4c, ning suit phu vao trinh do tay nghé nguoi diéu khién.

May CNC hoat dong theo méot chuong trinh da duoc 14p trinh theo mot quy tic chit ché phu
hop véi quy trinh cong nghé duoc soan thao va cai dat phan mém trong may.

Két qua lam viéc ciia may CNC khong phu thudc vao tay nghé ciia nguoi dicu khién. Lijc



nay nguoi diéu khién méy chil yéu dong vai tro theo ddi va kiém tra cac chirc ning hoat dong
cua may.

Hinh déng két cau ctiia may tién CNC ciing tuong ty may tién thong thudng, ngoai ra may
tién CNC con ¢6 mot s dic diém riéng sau (Hinh 26.3.1)

“Hinh 26.3.1. Hinh ddng bén ngodi ciia may tien CNC

Nhiing dac trung co ban ctia may tién CNC:

- Tinh ning tu dong hoa cao: May CNC c6 ning suit cat got cao va giam dugc tbi da
thoi gian phu, do mire do ty dong dugc nang cao vuot bac. Tuy tirng mirc do tuw dong, may
CNC c6 thé thyc hién cing mét lac nhiéu chuyén dong khac nhau, c6 thé tu dong thay dao,
hiéu chinh sai s6 dao cu, ty dong kiém tra kich thudc chi tiét va qua d6 ty dong hiéu chinh
sai 1&ch vi tri twong doi gitra dao va chi tiét, tu dong tudi ngudi, tu dong hut phoi ra khoi khu
vuc cit.

- Tinh ning linh hoat cao: Chuong trinh c¢6 thé thay doi dé dang va nhanh chéng, thich
g véi céc loai chi tiét khac nhau. Do d6 rit ngan dugc thoi gian phu va thoi gian chudn bi
san xuat, tao diéu kién thuan loi cho viéc ty dong hoa san xuat hang loat nho, bat cir luc nao
cling c6 thé san xuit nhanh chong nhiing chi tiét da c6 chuong trinh. Vi thé, khong can phai
san xudt chi tiét du trir, ma chi giit 14y chuong trinh cia chi tiét d6. May CNC gia cong dugc
nhirng chi tiét nho, vira, phan trng mot cach linh hoat khi nhiém vu cong nghé thay doi va
diéu quan trong nhit 1a viéc lap trinh gia cong co6 thé thuc hién ngoai mdy, trong cac vin
phong ¢o su hé tro cua k¥ thuat tin hoc thong qua céc thiét bi vi tinh, vi xur ly...

- Tinh ning tap trung nguyén cong: Pa s cac may CNC co thé thyc hién s6 lugng 16n
cac nguyén cong khac nhau ma khong can thay doi vi tri ga dit cua chi tiét. Tir kha nang tap
trung cac nguyén cong, cac may CNC da dugc phat trién thanh cc trung tim gia cong CNC.

- Tinh ning chinh x4c, dam bao chit lugng cao: Giam duoc hu hong do sai sot cia con
ngudi. Pong thoi ciing giam duoc cudng do chi y ciia con ngudi khi lam viée. C6 kha ning
gia cong chinh xac hang loat. BJ chinh xdac 1ap lai, dac trung cho muc do 6n dinh trong subt
qua trinh gia cong 1a diém vu viét tuyét ddi cia may CNC. May CNC voéi hé théng diéu khién
khép kin c6 kha ning gia cong duoc nhirng chi tiét chinh xac ca vé hinh dang dén kich thude.
Nhitng dic diém nay thun tién cho viéc lap 13n, giam kha ning ton that phoi liéu & muc thgp



nhat.
- Gia cong bién dang phtre tap: May CNC la may duy nhit c6 thé gia cong chinh xac va

nhanh cac chi tiét ¢6 hinh dang phuc tap nhu cac bé mit 3 chiéu.
- Tinh nang hiéu qua kinh t¢ va ky thuat cao:

+ Cai thién tudi bén dao nho diéu kién cat ti wu. Tiét kiém dung cu cét got, dd ga va cac
phu tung khac.

+ Giam phé pham

+ Tiét kiém tién thué mudn lao dong do khong can yéu cau ky ning nghé nghiép nhung
nang suat gia cong cao hon.

+ Sur dung lai chuong trinh gia cong.

+ Giam thoi gian san xuat.

+ Thoi gian st dung may nhiéu hon nho vao giam thoi gian dirng may.

+ Giam thoi gian kiém tra vi may CNC san xudt chi tiét chat luong dong nhat.

+ CNC c6 thé thay d6i nhanh chéng tir viéc gia cong loai chi tiét nay sang loai khac véi
thoi gian chuén bi thap nhat.
3)Cac bo phan chinh cia may tién CNC:

1) U dang.

La bd phan lam viéc ciia mdy tao ra van toc cat got. Bén trong lap tryc chinh, dong co
budc (diéu chinh céac toc do va thay doi dugc chiéu quay). Trén dau truc chinh mét dau duogc
lap v&i mam cdp dung dé ga va kep chat chi ti€t gia cong. Phia sau truc chinh lap hé thong
thuy luc hodc khi nén dé dong, mao, kep chat chi tiét.

2) Truyén dong truc chinh.

bong co cua truc chinh may tién CNC c6 thé 1a dong co mot chiéu hodc dong co xoay
chiéu.

DPong co dong mdt chidu diéu chinh vo cap tdc do bang kich tir. Pong co xoay chiéu thi
di€u chinh vo cap toc dd bang do bién doi tan thay doi s6 vong quay don gian c6 md men
truyén tai cao.

3)Truyén dong chay dao.

DPong co (mdt chiéu, xoay chiéu) truyén chuyén dong bo vit me dai dc bi lam cho ting

truc chay dao ddc 1ap (truc X, Z). Cac loai truyén dong co nay cé dac tinh



Dong hoc uu viét cho qua trinh cat, qua trinh phanh hdm do mémenquéan tinh nho
nén d6 chinh xac diéu chinh cao va chinh xéc.

B vit me - dai dc - bi ¢6 kha ning bién d6i truyén dan dé dang it masat,co thé

chinh khe hé hop 1y khi truyén dan véi téc do cao (hinh 26.3.2).
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Hinh 26.8.2. Hé thong truyen dong chay dao cua may tién CNC

[-2-8-4-5-6- Cdc dwong truyén lién hé gitra cdic dong co b xir Iy trung tam (CPU)
ca hé diéu khién.

Trong do:

1. Puodng nbi giita bang diéu khién va CPU.

2. Pudng ndi giita CPU véi hé thdng dong co chay dao.

3. 4. Bu(‘)ng phan hoéi tir dong co dén CPU.

1. Pudng nbi gitra CPU dén dau u ding.

2. Puong phan hoi tir u ding vé CPU.

(CPU-B6 xur Iy trung tdm ctia hé diéu khién)

4)Mam cap.

Qué trinh déng m¢d va him mam cip dé thao lip chi tiét bang hé thong thuy luc (hodc
khi nén) hoat dong nhanh, luc phat dong nho va an toan. Péi véi may tién CNC thuong dugc
gia cong véi toc do rat cao. SO vong quay cua truc chinh 16n (c6 thé 1én t6i 8000vong/phut-
khi gia cong kim loai mau). Do d6 Iyc ly tdm 1a rt 16n nén cic mam cip thuong dugc kep
chit bang hé thong thuy lyc (hodc khi nén) tu dong.

5)U dong.

Bo phan nay bao gém chi tiét dung dé dinh tim va ga lap chi tiét, diéu chinh, kep chat
nho hé théng thiy luc (hodc khi nén).

6)H¢ thong ban xe dao.

Bao gom hai b6 phén chinh sau:

+ Gia d& 6 tich dao (Ban xe dao):

B6 phéan nay 1a bo phan do 6 chira dao thuc hién cac chuyén dong tinh tién ra, vao song
song, vudng goc véi truc chinh nho cac chuyén dong co budc (ca chuyén dong nay da dugc
lap trinh san).

+ O tich dao (Pau Rovénve):

May tién CNC thuong dung hai loai sau:

- Pau Rovonve c6 thé lap tir 8 dén 12 dao cac loai;



- Cac 6 chira dao trong t6 hop gia cong véi cac bo phan khac (46 ga thay doi dung cu).

+ Pau Rovénve cho phép thay dao nhanh trong mét thoi gian ngin da chi dinh, con 6
chtra dao thi mang mot s6 lugng 16n dao ma khong gay nguy hiém, va cham trong ving lam
vi€c ciia may tién.

Trong ca hai trudng hop chudi ctia dao thudng duoc kep trong khdi mang dao tai nhirng
vi tri x4c dinh trén ban xe dao. Cac khdi mang dao phu hop véi cac gia 45 dao trén may tién
va dugc tiéu chuan hoa.

Cac két cdu cua dau Rovéonve tiy thudc vao cong dung va yéu cau cong nghé cia ting
loai may.

Bao gém céac dau Rovonve (kiéu chir thap, cac dau Rovonve kiéu chir thap kiéu dia hinh
trong).

Phé bién dau Rovénve cta cac loai may tién CNC co két cAu nhu hinh 26.3.3.

Céc loai dung cu cat Cac khéi mang dao Pauro-von-vekiéu dia
Hinh 26.3.3. H¢ thong ga dat dung cu

Pau rovonve co thé lap dugc cac loai dao: Tién, phay, khoan, khoét, cit ren duogc tiéu
chuan hoa phan chudi cé thé lap 1an va lap ghép véi cac do ga ¢ trén dau rovonve.

+ O chua dung cu cho may tién CNC

Céc 6 chira dao cu thuong duoc sir dung it hon so véi dau rovonve vi viée thay doi dung
cu khé khin so véi cac co cdu ciia dau rovonve. Song 6 chira c6 vu diém 1a an toan, it gy ra
va cham trong ving gia cong, d& dang ghép ndi mot sb 16n cac dung cu mot cach ty dong ma
khong can su can thiép bang tay.

7)Bang diéu khién.

Bang diéu khién 1a noi thyc hién trao doi thong tin giita nguoi voi may. Két cdu ciia bang
c6 thé khac nhau tiy thudc vao nha san xudt. Bang diéu khién ctia may tién CNC ENC -
Fagor 8055TC c6 cau tao nhu sau:
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Hinh 26.3.4. Bang diéu khién may tien CNC ENC - Fagor 8055TC
4) Pac tinh ky thuat cia may tién CNC.
-M&i loai may c6 dic tinh ky thuat khac nhau, phu thudc vao ting hang san xuét. Trong
pham vi gio trinh giéi thidu may tién CNC do cong ty Jessey ctia Dai Loan san xut c6 cac
dac tinh k¥ thuat co ban:
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MAY TIEN CNC KY HIEU : ENC FAGOR - 8055TC

+ Puong kinh mam cap 300mm
+ Chiéu cao trung tdm tinh tir truc chinh dén bang may 280mm
+ Khoang cach tim truc chinh dén tim u dong 1950mm
+ Khoang cach chay doc cta ban dao (truc Z) 1750mm
+ Khoang cach chay ngang cta ban dao (truc X) 420mm
+Tdc do truc chinh 45 - 4000v/ph
+ Duong kinh 16 truc chinh 90mm
+ S6 lwong dao 8 dao

+ Luogng chay dao doc (truc Z) 24m/ph
+ Luong chay dao ngang (truc X) 18m/ph
+Thoi gian thay d6i dao 0.2s/1an

+ Dién tich dat may 4220x2100mm ¢



MOT SO CAC THIET BI BEN NGOAI

Céc thiét bi bén ngoai ¢6 kha nang gitp ngudi thg hoan thanh céc cong viéc mot cach
doc lap, mo rong cac chure nang hoat dong ciia may .

GOm cac thiét bi:

- THIET BIPO DAO (Settingguage)

La thiét bi dung dé do vi tri khoang cach cia cac dao cy, v6i dung cu do do thi cac sai sb
gitra vi tri chi tiét gia cong voi cac khoang cach dao duoc xac dinh chinh xac.

Co6 2 loai .

- Thiét bi do dién tir

- Thiét bi do quang hoc

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

La thiét bj do tu dong tir tinh toan dén xac dinh kich thudc bu dao hoan toan tu dong.

- HE THONG TAI PHOI (Chlp conveyor)

Thiét bi nay dung dé van chuyén phoi trong khi cat got.

- BO PHAN CUNG CAP PHOI LIEU (Bar Feeder)
La bo phan cung cap phoi liéu cho may gia cong, thudong cé & cac may co chuong trinh
dat sin thuong 1a may c6 phan CIM.

- HE THONG KEP PHOI TU PONG (Automactic Jaw Changer)
La thiét bj dé chuyén doi kep, ham phoi ty dong trén mam cap béng hé théng khi nén
hodc 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 ciu 1énh duoc thé
hién trong phan CNC

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

B6 phan dao cua may tién CNC thong thudng cho phép lip 8-12 dao. Mdi dao yéu cau
chi dugc 1ap cb dinh tai mot vi tri trén dau ro-von-ve va ¢ thé thuc hién tuy dong mot cach
chinh x4c theo chuong trinh d3 duoc dinh sén. Cac dao co thé thay doi cho nhau va c6 thé lap
13n v6i cac may CNC khac trong phan xudng. Vi vay nguoi ta ché tao cac loai ga d& dao theo
tiéu chuan dé rat ngan thoi gian cac thao tac, dé thao lap, stra chita va thay doi sb dao.

5) Lip dit, bao quan, bao dudng may tién CNC.

+ C()ng tac bao dudng may thuong xuyén va dinh ky, tudn theo nhitng huéng dan ctia nha

cung cap, dam bao dung quy trinh va cac noi dung sau day:

- Khong van hanh may khi chua doc va hiéu ro hudng dan an toan van hanh may.

- Khong dong cham vao cac bo phan may dang chuyén dong. Khong deo dong ho, nhén,
day chuyén va ca vat trong khi van hanh thiét bi. Quin 40 gon gang.

- Phai cét céc thiét bi phuc vu (d6 g kep, dao cu, gié lau v.v...) xung quanh may vao vi
tri quy dinh trude khi van hanh may.

- Chu y: khong dugc van hanh may sau khi st dung thudc khong cé don, udng nhiing

duoc phim manh, cac do uong c¢6 con kich thich.
- Dung truc chinh ciia may hoan toan trudc khi thay ddi dao cu. 10



- Ding han tryc chinh va cac truc chuyén dong truge khi ga hay thao phoi .

- Dung han truc chinh trude khi hiéu chinh phoi, d6 g4 hay voi lam mat dang lam viéc.

- Dung han tryc chinh trude khi do dat kich thudce trén phoi.

- Tat nguon trude khi hiéu chinh hay thay doi céc chi tiét trén may.

- Chu y vi tri cac phim chirc nang khi mdy dang hoat dong hodc dang ga lap phoi, dao.

- Khong duge khai dong méy khi ludi cat dang cham vao phoi.

- bam bdo vung lam vi¢c c¢6 anh sang

- Vung lam viéc sach s€ va khoé rdo. Don dep phoi, dau, va céc vat tré ngai khac.

- Khong dugc dya vao may khi may dang chay.

- Khong dé may hoat dong ma khong cé sy giam st.

- Pinh vi va kep chat phoi chic chin.

- Str dung tc do va luong chay dao ding vdi timg nguyén cong. Giam tdc d6 va luong
chay dao néu c6 nhiing tiéng 6n va rung dong khac thuong .

- Kiém tra dao va d6 ga trude khi gia cong.

- Cét gitr cac vat liéu va chat 1ong d& chay ra khoi ving 1am viéc va phoi néng.

- Khong str dung may trong méi truong dé nd.

- Kiém tra tat ca cac chd néi truée khi lap ddt van hanh hay sta chita may. Dién 4p cung
cap phu hop voi dién ap yeu cau ciia may.

- Ngit tit ca cac ngudn dién vao may trude khi lap dit hay stra chita may. Ngit tat ca cac

ngudn dién trude khi mo hop dién hay hop didu khién. Chi nhitng ngudi c6 chuyén mon méi

dugc sua chita may
- Khi khong sir dung tit nguon tong ciia may.

Bai 2 : LAP TRINH TIEN CNC.
I)Muc tiéu:
-X4c dinh, cai dat dugc don vi do trong may CNC.
So sanh duoc ché d6 cat khi tién may van ning va tién CNC
-Phan biét dugc céac 1énh hd tro va 1énh cit got co ban cling nhu 1é€nh chu trinh trong tién
CNC.
-Lap duoc cac chuong trinh cit got co ban dat dugc yéu cau chi tiét gia cong.
-Mo6 phdng, stra dugc chuong trinh gia cong hop ly.
-Rén luyén tinh ky luat, kién tri, can than, nghiém tac, chit dong va tich cuc sang tao
trong hoc tap.
IT) Noi dung:
1)Cai dit cac thong s6 co ban cho phin mém diéu khién tién CNC.
1.1)H¢ truc toa do va cac qui woc.
-Céc truc toa do cua may CNC cho phép xac dinh chiéu chuyén dong cua céc co cAu may
va dung cy. cat. Chiéu duong ctia céc truc X, Y, Z dugc xac dinh theo quy tac ban tay phai

(theo quy tic ban tay pha1 ngon tay céi chi chiéu duong cua truc X, ngon tay giira chi chiéu
duong cta truc Z, ngodn tay troé chi chiéu duong cua truc Y).

11



Hinh 26.4.1. H¢ toa dé theo quy tac ban tay phdi

Quy udc dbi voi may tién CNC.

+ Truc Z song song véi truc chinh ctia may va c6 chiéu duong tinh tir mam cap toi dung
cu hodc chiéu duong cua truc Z (+Z) ludn ludn chay ra khoi bé mit gia cong, chiéu am (-Z)
1a chiéu an su vao vt lidu.

+ Truc X vudng goc voi truc may va cd chiéu duong hudng vé dai dao (huéng vé phia
dung cu cét). Nhu vay néu dai dao & phia trude truc chinh thi chiéu duong cua X hudng vao
nguoi didu khién, con néu dai dao ¢ phia sau truc chinh thi chiéu duong di xa khoi nguoi diéu
khién (hinh 26.4.2).

+ X
|

L

b e

]

+7

—+ x
a) b)
Hinh 26.4.2. Cac truc toa do trén may tiéen CNC

a) dai dao ¢ phia d6i dién nguoi didu khién; b) dai dao & cting phia véi nguoi diéu khién
+ Truc Y dugc xac dinh sau khi céc truc X, Z da dugc xac dinh theo quy tac ban tay phai.

1.2)Diém goc caa phoi va cac diém chuan cia may. 12



Céc diém chuan can dugc xac dinh chinh xéc trong vung lam viéc clia may.

1.2.1) Piém goc ciia may M.

Diém gbc toa dd cia may M (Machine reference zero) 1a diém cb dinh do nha ché tao da
xéc 1ap ngay tir khi thiét ké may. N6 1a diém chuén dé xac dinh vi tri cac diém khac nhu gdc
toa do cua chi tiét W.

XA

R
. 1%

&

|

W

B
==
H

h

=

- >

= MR

Hinh 26.4.3. Vi du vé cac diem goc M, W va R

Déi voi may tién, diém M thuong duge chon 13 giao diém cia truc Z v6i mit phang dau
cua truc chinh.

1.2.2) Piém goc cia phdi W.

Trude khi 1ap trinh, nguoi 1ap trinh phai chon diém goc cua phoi W (Workpiece zero
point), dé xuat phat tir diém gdc nay ma xéac dinh vi tri cac diém gdc trén dudng bao cua chi
tiét. Tuy nhién can phai xac dinh sao cho cac kich thudc trén ban vé gia cong dong thoi 13 cac
gia tri toa do. Hinh 26.4.3 1a mot vi du vé viéc chon diém W.

Diém W cutia phoi c6 thé dugce chon boi ngudi 1ap trinh trong pham vi khong gian lam
viéc clia may va cta chi tiét. Chang ta str dung nhom 1énh tir G54 dén G59 dé chon va thay
d6i diém W trong qué trinh viét chuong trinh (hinh 26.4.4)

G54 X0 7330
G55 X0 Z240
G56 X0 Z150
G58 Z-90

G359 Z-180

13
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Hinh 26.4.4. Lénh thay doi W

1.2.3) Piém goc ciia chwong trinh P,

La diém ma dung cu cit s& & d6 mot khoang cach an toan so véi diém W trude khi bat
dau gia cong. Dé hop 1y nén chon diém P sao cho chi tiét gia cong hodc dung cit c6 thé ga
lap hay thay d6i mot cach dé dang. Piém nay duoc khai bao & dau chuong trinh (hinh 26.4.5)

/
é(;’ ‘ -7

7 .
1

Hinh 26.4.5. Diém goc chwong trinh P

X4

1.2.4) Piém chuin ciia may R.

Trong hé théng may do dich chuyén, céc gia tri do thuc s& mat di khi c¢6 sy cb mat dién.
Trong nhirng trudng hop ndy, dé dua hé théng do tro lai trang thai da c6 trude thi phai dua
dung cu cit toi diém R. Piém chuan R ¢6 mot khoang cach so véi diém gbe ctia may (hinh
26.4.3).

Dé giam sat va diéu chinh kip thoi quy dao chuyén dong cua dung cu, can thiét phai bd
tri mot hé théng do luong dé xac dinh quing duong thuc té so véi toa do 1ap trinh. Trén cac
may CNC nguoi ta dat cac mdc dé theo gi6i céc toa dg thuc cia dung cu trong qua trinh dich
chuyén, vi tri ctia dung cu ludn ludn dugce so sanh véi ge do ludong ciia may M. Khi bt dau
déng mach diéu khién ctia may thi tit ca cac truc phai dugc chay vé mot diém chuan ma gia
tri toa do cta né so véi diém gdc M phai ludn ludn khong ddi va do cac nha ché tao may quy
dinh. Diém d6 goi 1a diém chuin cua may R (Machine reference point ).

Vi tri cua diém chuén nay dugc tinh todn chinh xac tir trude boi 1 cir chan lép trén bﬁ);l



treot va cac cong tic gidi han hanh trinh. Do d6 chinh xéc vi tri ctia cac may CNC 1a rat cao
(thuong voi hé thong do 1a hé Metre thi gia tri cia nd 1a 0,001mm va hé Inch 1a 0,0001 inch)
nén khi dich chuyén tr¢ vé diém chuan cta céc truc thi ban dau nd chay nhanh cho dén khi
gan dén vi tri thi chuyén sang ché do chay cham dé dinh vi mét cach chinh xéac.

1.2.5) Piém thay dung cu cat N.

La diém ma dung cu cit s& & d6 truge khi thay doi dung cu khac, dé tranh va cham dung
cu cat vao chi tiét (hinh 26.4.6)

E N

2R

=1 LE;_——/J . %

Lz
-

Hinh 26.4.6. Cac diém N va E2.5. Piém diéu chinh dung cu cat E.

Khi str dung nhiéu dung cu cit, cac kich thudce cua dung cu cat phai dugc xac dinh trén
thiét bi diéu chinh dé c6 thong tin dua vao trong hé thdng diéu khién nham hiéu chinh ty dong
kich thuéc dung cu cit (hinh 26.4.5).

2) CAu triic chwong trinh tién CNC.
2.1) Cu triic mot churong trinh.

Chuong trinh NC (Numerical Control) 14 tap hop toan bd cac 1énh can thiét dé gia cong

mot chi tiét trén médy cong cu CNC. Céu tric ctia mot chuong trinh NC di duoc tiéu chuan

hoa.
Tuy thudc vao nha san xuat hé diéu khién, cac ky hiéu chuong trinh c6 thé 1a cac chit sb
va céc chir cai. Cau triic mot chuong trinh gia cong trén may NC bao gio ciing gdm ¢6 3 phan:
+ Pau chuong trinh: Bao gém céc 1énh nhu: Tén chwong trinh; khai bao diém bét dau
cua dung cu cat, chon dung cu cat, chon toc do truc chinh, dung dich tron ngudi.

%

Ol1111;
N5G21G99G40;
N10TO0101;

N15G54; 15



N20G97S1000M03MO8;
Vd: N01 G00 X20.Z2. (chay dao nhanh dén diém c6 toa d6 X = 20, Z =2)

N10 GO1 X15.Z22.F0.3 MO8 (tlen dao cit dén diém X = 15, Z =2 véi luong
tién dao =3 Omm/vong, mo dung dich lam mat)
+ Cubi chuong trinh: Gom céc hé 1énh: trd vé diém gbc chuong trinh, tat dung dich
lam mat, dung truc chinh, dirng chuong trinh...

Vi du:
N35 GO0 X200 Z150 M09 (tré vé diém gbc ctia chuong trinh; tat dung dich
lam mat)
N40 MO5 (dung truc chinh)
N45 M30 (két thiic chwong trinh)

2.2) Ciu triic mot cau Iénh.
-Mot khéi cau lénh chuong trinh dwgc cdu tao tir cac chit sb va cac chit cai Chir s6: gom
céc s6 tir 0 dén 9

Chir cai gdm 26 chitcaitir A, B, C, ..., X, Y, Z

Mau cau 1énh:

N...G..X..Y..Z. I..T.K.F.S.T.M.

Thong tin cong nghé
(Thong tin van hanh)
Thong tin hinh hoc (Théng
) tin dich chuyén)
S6 cau 1énh
Trong do6:

N - S thtr ty cau lénh.

G - Mi diéu khién.

X, Y, Z - Toa d0 theo cac truc.

I, J, K - Toa d6 tdm cung tron theo cac truc X, Y, Z.

F - Luong chay dao.

S - Téc do cit.

T - Dung cu cit.

M - Chtric nang phu.

+S0 THU TU CAU LENH:

SQ thtr tu cau Iénh bao gdm m©t~chﬁ cai N (Number) va mdt sO tu nhién dfrpg dér}g

sau. SO thir ty cau Iénh gitp ta tim dé dang cac cau 1é€nh trong bo nhéd cua hé thong dicul6



khién, hay trong truong hop can sir dung cac 1énh lap, chu trinh.
+ THONG TIN DICH CHUYEN:
Bao gom mi dich chuyén G, kém theo cac con sb chi kiéu dich chuyén .
Vi du:
GO0 : dich chuyén dao nhanh
GO1 : dich chuyén dao theo duong thing

GO2 : dich chuyén dao theo cung tron cung chiéu kim dong ho.

Céc gia tri toa d§ X, Z kém theo cac con s6 chi vi tri can dich chuyén dén ctia dung cu

cat
+ THONG TIN VAN HANH:

Bao gém 1énh vé luong dich dao F (lugng chay dao), kém theo chi gia tri dich chuyén

Vi du:
T02D2 (1a dao s6 02 va bd nhé s6 02)
- Lénh vé cho truc chinh quay M, kém theo chi s chiéu quay.
Vi du:
M04 1a truc chinh quay nguoc chiéu kim dong ho
- Lénh vé mé& dung dich lam mat MOS.
- Lénh M con goi 1a cac chirc nang phy.
3)Lénh, cau Iénh tién CNC.
3.1) Ma Iénh G.

Lénh Y nghia ciia 1énh
GO0 Lénh chay dao nhanh
GO1 Noi suy duong thang
G02 Noi suy cung tron theo chiéu cting chiéu kim déng hd
GO03 Noi suy cung tron theo chiéu ngugc chiéu kim dong hd

G04 Durng tam thoi

G20 H¢ don vi do h¢ inch (in)

G21 H¢ don vi do hé mét (mm)

G28 Tré vé diém chuan cua may

G32 Cit ren

G34 Cit ren v6i budc ren thay d6i

G40 Huy bu trir ban kinh miii dao

G41 Bu trir ban kinh miii dao vé phia bén trai bién dang theo huéng dao di chuyén
G42 Bu trir ban kinh miii dao vé phia bén trai bién dang theo huéng dao di chuyén
G50 Cai dat gbc toa do chi tiét hodc tbe do vong quay 16n nhét truc chinh

G96 Téc d6 cat khong doi m/phit hay feet/phut

G97 Téc d6 vong quay truc chinh khong d6i vong/phut

17



G98

Tbc do tién dao tinh theo don vi/phit ( mm/phit hay in/phut)

G99

Tbc d6 tién dao tinh theo don vi/vong ( mm/vong hay in/vong)

3.2) Chon miit phing lap trinh.

-Dé chon mat phang 1ap trinh ta ding cac 1énh sau:
G17- chon mit phang XY

G18- chon mit phang ZX

G19- chon mit phiang YZ

Véi may tién CNC, mat phang mat dinh 1a ZX nghia 13 khi bat may 1én 1énh G18 c6 hiéu
luc.

3.2) Lap trinh tuyét dbi ( X,Z) va twong ddi (U,W ).

-Lap trinh theo toa do tuyét doi la tat ca cac vi tri ma dao can di chuyén dén déu so véi mot

diém chung.Piém chung nay goi 1 diém O’ 1ap trinh ciing chinh 1a diém O cua chi tiét.

-Lap trinh theo toa do tuong ddi 1a vi tri hién tai cua dao s& lam géc toa do cho vi tri tiép theo

ma dao can chuyén dén.

U=Xdidm cin dén - Xdiém hién tai

W=Zdiém cin dén — Zdiém hién tai

Vidu:
%0 - Pé
PS P4
" P3
0 4
P2 P1
20 -
6 140 170
Toa dd cac diém
DPiém Toa do
Po ( X,Z2) 0,200
P (X,Z2) 60,170
P> (X,Z2) 60,140
P3: (X,Z2) 80,140
P4 (X,Z2) 140,100
Ps ( X,Z) 140,60
Ps ( X,Z) 180,60

Lap trinh theo hé toa d6 tuyét d6i va tuong doi
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X 7 U W Di chuyén
G01X60.2170.; | GO1U60.W-30.;
G01X60.2140.; | GO1U0.W-30.;
G01X80.Z2140.; | GO1U20.W0.;
G01X140.2100.; | GO1U60.W-40.;
G01X140.Z260.; | GO1U0.W-30.;
G01X180.260.; | GO1U40.WO0.;
3.3) H¢ don vi do.

-G20 : don vi do hé¢ inch (in)

-G21 : don vi do h¢ mét ( mm )

-Thuong duoc 1ap trinh ¢ dau chuong trinh dé thiét 1ap don vi do kich thudc.
3.4) Lénh goi dao.

Cu trac cau I¢nh:

TXXYY

XX: Sb thtr tu cua dao trén 6 dao
YY: Sb tht ty 6 nhd ghi nhé hinh dang hinh hoc cua dao trong bang offset dao ctia
may tién.
Thong thwong sir dung XX va YY giéng nhau dé tranh sai do goi 1on.
Vd: Bé goi dao s6 1 ta viét nhu sau :
T0101
Sau khi st dung xong dao s6 1 ta két thiic 1énh nhu sau:
T0100
3.5) Toc dd tién dao.
3.5.1) Lénh thiét 1ap téc d9 tién dao Ff.
Trong d6 F 1a ma 1énh con f1a gia tri toc do tién dao
Vd: F0.02
3.5.2) Lénh don vi do téc dé tién dao
G98 Tdc do tién dao tinh theo don vi/phat ( mm/phit hay in/phut)
G99 Tdc do tién dao tinh theo don vi/vong ( mm/vong hay in/vong)
3.6) Toc @9 quay truc chinh.
3.6.1) Lénh quay truc chinh Ss.
Trong d6 S 1a ma 1énh s 13 gia tri toc do quya truc chinh,khi str dung 1énh nay thuong kém
theo 1énh M03 hoac M04.
3.6.2) Lénh thiét 1ap don vi do toc dd truc chinh.
G96 Tdc d6 cat khong doi m/phit hay feet/phut
G97 Téc d6 vong quay truc chinh khong d6i vong/phut
3.5) Lénh offset dao.
3.5.1) Lénh lvu toa d6 diém O caa chi tiét G54 —G59.
Sau khi offset dao va tim duoc khoang cach giira vi tri diém O cuia chi tiét va diém O cua
may. Ta dem gia tri khodng cach X va Z tim dugc nhap va 6 nhé ctua 1énh G54 — G59 trén
may CNC. 19



3.5.2) Lénh thiét 1ap toa d diém O ciia chi tiét theo vi tri hién tai ciia dao G50.
CAu trac ciu 1énh nhu sau:

G50X(U)_Z(W)_;

X(U)_Z(W)_:1atoa dovi tri hién tai cia dao so vdi O.

3.6) Lénh tré vé diém O cia may G28.

-Thuong dung trudce khi thay dao hay sau khi chay xong chuong trinh.

Cau tric cau lénh:

G28X(U) Z(W) ;

Véi X(U)_Z(W)_ 1a toa d6 diém trung gian ma dao phai di qua trudc khi trd vé& diém O
cua may.

3.7) Lénh bu trir ban kinh miii dao.

G40 Huy bu trtr ban kinh miii dao

G41 Bu trir ban kinh miii dao vé phia bén trai bién dang theo huéng dao di chuyén
G42 Bu trir ban kinh miii dao vé phia bén trai bién dang theo hudng dao di chuyé

O, v 4
AN Peanneo

R // G42
m ©)

4)Ché d¢ cat khi tién CNC.

3.1) Xac dinh ché dp cit.
Ché d6 cat bao gdm : Chiéu sau cit t, bude tién dao F ( mm/vong hay in/vong) va toc do
cit V.
-Chiéu sau cit t (mm,in) 1a chiéu day cua 16p kim loai dugc boc di sau mot 1an chay dao.
-Buéc tién F 1a khoang dich chuyén cua ludi cat theo phuwong chuyén dong tién dao sau
mot vong quay cua vat gia cong.
-Tbc d6 cat V(m/phit, feet/phat) 1a quang duong di duoc cua diém thudc mat cit va nam
cach xa truc quay nhat so voi ludi cét cua dao trong mot don vi thoi gian.

= 1(;0](;", (vong/phut)
Bdng 4.1 Téc do cat khi tién ngoai m/phiit.
Stt Vat liéu lam dao Vit li€u gia cong Tién tho Tién tinh
1 Thép gid Thép 20-30 35-45
2 Hop kim cung BKS8 Gang 60-70 80-100
3 Hop kim cung T15K6 Thép 100-140 150-220

3.2) Anh huéng ciia buéc tién dao dén d9 nham bé mit chi tiét.

-Budc tién dao 12 mot thong sé quan trong anh hudng dén ning suat gia cong. Viéc chon
gia tri budc tién dao con anh hudng dén dd nham bé mat chi tiét. Theo 1y thuyét nham bé
mit chi tiét H dugc xac dinh theo cong thuc:



<
VR /2

H 14 ¢6 nham bé mit chi tiét (in,mm)
R 14 ban kinh miii dao (in,mm)
F 13 budc tién dao (in/vong, mm/vong)

H =

5)Cac 1énh hd tro khi tién CNC.

Ma Iénh Y nghia ciia 1énh

MO0 Durng chuong trinh

MO1 Dirng chwong trinh khong diéu kién

MO02 Két thiic chuong trinh

MO3 Truc chinh quay cung chiéu kim dong hd

MO04 Truc chinh quay nguogc chiéu kim dong hd

MO05 Durng truc chinh

MO06 Thay dao ty dong

MO8 M¢ dung dich tudi ngudi

M09 Tat dung dich tudi nguodi

M30 Két thuc chuong trinh va tu dong tré vé dau chuong trinh
M98 Goi chuong trinh con

M99 Két thiic chuwong trinh con va trd vé chuwong trinh chinh

6)Cac Iénh cit got khi tién.
6.1) Lénh chay dao nhanh GO00.
Cu triic cau 1énh:
G00 X(U) Z(W)_;
X(U) Z(W)_ 1a toa @6 diém dao can di chuyén dén.
Trong qua trinh di chuyén dao khong duoc cét got.
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6.2) Lénh ndi suy dwong thang GO1.
CAu tric cau 1énh:
GO01 X(U) Z(W) F ;
X(U) Z(W)_1a toa do diém dao can di chuyén dén.
F tdc dd tién dao.
Vd: Lap trinh tir diém P1 dén P6

P6

a0

70 T

40

30
G01X30.Z0.(P1)
G01X30.Z-20.F0.1; P1 dén P2
G01X40.z-20.F0.1 P2 dén P3
G01X70.Z-50.; P3 dén P4
G01X70.Z-80.; P4 dén P5
G01X90.Z-80.; P5 dén P6

6.3) Noi suy cung tron G02/G03.

GO02 cit cung tron theo chiéu cing chiéu kim dong hd.

GO02 cit cung tron theo chiéu nguoc chidu kim dong hd.

-Cu tric cau l¢nh:

G02/G03 X(U) Z(W) R i K« F ;

X(U) Z(W)_ toa dd diém cudi cung tron theo phuog X, Z.

R:bén kinh cung tron

I; Kk toa do tAm cungtronf so véi diém dau cung tron theo phuong X va Z.
I= ( Xtoa do tam - Xtoa d6 diém du cung tron )/2

K= Ztoa do tam 'Zt()a d6 diém diu cung tron

Vd:
Lap trinh cung tron diém bat dau tai X0Z0 véi ban kinh 1a 50mm.
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)
= ) o _ng,/ X0Z0
2O
G02X50.Z-25.R25F0.2 hay G02X50.2-25.10.K-25.F0.2

7)Cac chu trinh tién CNC.
7.1) Chu trinh tién tru ngoai.
7.1.1) Lénh tién tru bac hwéng kinh G90.
Cu tric cau I¢nh:
G90X(U)_Z(W) R, Ff;
Véi:
X(U)_duong kinh chi tiét tai diém cudi theo phuong Z
Ff tdc do tién dao
R d0 sai 1éch ban kinh ctia mat dau con va mat két thiic con.
r= ( Puong kinh dau c6n — Puong kinh cudi con)/2
Gia tri r c6 thé am hoic duong.
Vd:

Ta can tién chi tiét tru bac co toa dd A(40,-60) va B(80,-60) so voi diém O mat dau phoi,

duong kinh phoi 8 1mm.
B({80,-60>

AC40,-60>

(0,05

Ta lap trinh nhu sau:
Lap trinh theo toa do tuyét dbi
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N20G00X80.Z22. ;
N30G90X75.Z-60.F0.2 ;
N40X72. ;

N50X68. ;

N60X64. ;

N70X62. ;

N150X40.F0.1 ;

N160G0X100.Z100. ;

N170G28UOWO ;

7.1.2) Lénh tién tru bac hwéng kinh G94.

CAu tric cau 1énh:

G9%4XU) Z(W) R F ;

Trong do6:

X(U) : 1a duong kinh chi tiét tai diém cudi theo phuong Z
Z(W) : toa do diém cudi theo phuong Z.

R _:d0 sai 1éch duong kinh, dung dé tién cac tru con.
F : tdc dd tién dao khi cét vat liéu.

Vd: Str dung G94 gia cong chi tiét sau:

Chuong trinh gia cong :
%

00002;

G21G99G40;

G28UOWO;
TO101;

G54;
G97S1000M4;
G0X85.Z2.M08;
G94X40.Z2.F0.2;
70.;

Z-2.;

Z-4.;

7-6.;

7-8.;

7-6.;

Z-12.;

Z-14.;

Z-16.;

Z-18.;

Z-20.;
G0X100.2100.;

83,5
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G28UOWO.;

MO09;

M30;

%

7.1.3) Chu trinh ti¢n thé theo bién dang hwéng truc G71.

CAu tric cau 1énh :

G71 U(Ad) R(e) ;

G71 P(ns) Q(nf) U(Au) W(Aw) F(f) ;

Trong do :

Ad : chiéu sau cit tho

e: khoang lui dao

ns : so block dau tién cua doan chuong trinh moé ta dudng cong can gia cong.
nf : s6 block cubi cting ciia doan chuong trinh mé ta dudng cong can gia cong.
Au : luong du dé lai cho chu trinh tién tinh theo phuong X.

Aw : lwong du dé lai cho chu trinh tién tinh theo phuong Z.

f: lugng chay dao.

Vd: Ap dung G71 hay viét chuong trinh gia cong chi tiét sau:

% pj ><
Ol111; Q

G21G99G40: A— 230 550 !
G28U0WO; vat 1,5x45
TO101; 0
G54; &
G97S1000M4MS;
G0X60.Z5.;
G71U2.R1.; ~
G71P10Q110U0.8W0.1F0.2; 15 10|, 25 o0

N10GOX17.; e
N20G01Z0.;
N30X20.Z-1.5;

N40Z-20.; G
N50X25.;

N60X30.Z-45.;

N70Z-52.;
N80G02X36.Z-55.Z-60.R3.
N90G1X45.;
N100G03X55.Z-60.R5.;
N110G01Z-70.;
G0X100.Z50.:

G28UOWO;

MO09;

MO5;

:
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M30;

%

7.1.4) Chu trinh tién thé theo bién dang hwéng kinh G72.

G72 U(Ad) R(e) ;

G72 P(ns) Q(nf) U(Au) W(Aw) F(f) ;

Trong do :

Ad : chiéu sau cit tho

e : khoang Iui dao

ns : sO block dau tién ctia doan chwong trinh mé ta dudng cong can gia cong.

nf : s6 block cudi cung cua doan chuong trinh moé ta dudng cong can gia cong.

Au : lwong du dé lai cho chu trinh tién tinh theo phuong X.
Aw : luong du dé lai cho chu trinh tién tinh theo phuong Z.
f: lugng chay dao.

Vd: ap dung G72 gia cong chi tiét sau :

5X45

1x43

260

930
20
?15

10 10 15 15

Sl

%

01212;

G21G99G40;
G28UOWO;

T0101;

G54;

G97S1000M4MS;
G0X65.Z5.;
G72W3.R1,;
G72P10Q100U0.8W0.2;
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G28UOWO;

MO9;

M5;

M30;
N10G0Z-55.;
N20G1X60.;
N30Z-45.;
40X50.Z-40.;
N50G3X30.Z-35.R5,;
N60G1Z-30.;
N70X20.Z-15.;
N80X15.;
N90Z-1.5;
N100X11.Z-0.5;

7.1.5) Chu trinh tién thé doc theo miu dwong cong G73.

G72 U(A1) W(Ak) R(d) ;

G72 P(ns) Q(nf) U(Au) W(Aw) F(f) ;

Trong do :

Ai : chiéu day luong du theo phuong X.

Ak : chiéu day lugng du theo phuong X.

d : s6 1an chia ( s6 1an cit tho).

Céc dai luong khac c6 ¥ nghia giéng nhu G71.
Vd : Ap dung G73 gia cong chi tiét sau :

%

03333;

G21G99G40;
G28UOWO;

T0101;

G54;
G97S1000M4MS;
G0X140.Z5.;
G73U2.W2.R3,;
G73P10Q110U0.8W0.2F0.3;
N10G0X40.Z5.;
N20G1Z-30.;
N30X50.;
N40X60.Z-35.;
N50Z-70.;
N60G2X70.Z-75.R5.;
N70G1X110.;
N80G3X120.Z-80.R5;
N90G1Z-105.;
N100X130.;
N110G0X140.Z5.;

130

120

30

260

Sx 45

39

940

30

27



G28UOWO;

MO9;

M5;

M30;

%

7.1.6) Chu trinh tién tinh G70.

-Sau khi tién tho bang 1énh G71,G72,G73, ta méi thyc hién G73 dé tién tinh.

Céu tric cau 1énh :

G70 P(ns) Q(nf)

ns : so block dau tién cua doan chuong trinh moé ta dudng cong can gia cong.

nf : s6 block cubi cting ciia doan chuong trinh mé ta dudng cong can gia cong.

-Gitra ns va nf trong cac 1énh G70 va G73 khong duoc goi chuong trinh con.

-Dé tién tinh nhiéu 16p cho hét lwong du tién tinh dwoc dé lai tir cac budce tién tho, phai
chi ra chiéu sau cat U va W, néu khong thi thoi, nghia 1a khéng can phai cho U, W trong
1énh G70. Khi d6 cau 1énh duogc viét nhu sau :

G70 P(ns) Q(nf) U(Au) W(AW) ;

Au : chiéu sau tién tinh theo phuong X.

Aw : chiéu sau tién tinh theo phuong Z.

Vd : Sir dung G73 va G70 gia cong chi tiét sau :

130

120

260

940

%
04444; 2
G21G99G40; ﬁ/
G28UOWO;
TO101; N o
G4 ol 5x45
G97S1000M4M8;

G0X140.Z5.;

G73U2.W2.R3.;

G73P10Q110U0.8W0.2F0.3;

N10G0X40.Z5.;

N20G1Z-30.; — L
N30X50.; o
N40X60.Z-35.; 30 35 30
N50Z-70.;

N60G2X70.Z-75.R5.;

N70G1X110.;

N80G3X120.Z-80.R5;

N90G1Z-105.;

N100X130.;

N110G0X140.Z5.;

G70P10Q110;
G28UOWO;
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MO;

Ms5;

M30;

%

7.2) Chu trinh tién réanh, cat dirt.

7.2.1) Cit ranh mit diu, tién rinh hwéng truc G74.

Lénh nay ding dé gia cong cac ranh mit dau chi tiét.

Céu tric cau 1énh :

G74 R(e);

G74 X(U) Z(W) P(A1) Q(Ak ) R(Ad ) F_;

Trong do :

X(U) :toa dd day ranh theo phuong X, tinh theo dwong kinh.

Z(W)_:toa do day ranh theo phuong Z.

R(e) : khoang cach Iui dao theo phuong Z.

P(Ai ) : khoang cach dich chuyén dé gia cong 16p tiép theo phuong X, tinh theo ban kinh
(P1000 = 1mm).

Q(Ak ) : chiéu sdu mdi 16p cat theo phwong Z ( Q1000 = Imm).

R(Ad) : khoang céach thoat dao theo phuong X tai day ranh, tinh theo ban kinh , thwong
bé qua.

Vd:

a) Khi tién mot ranh ta c6 thé bo qua X(U) va P(Ai).

G00X20.Z1.;
G74R1.;

G74Z-10.Q3000F0.1;
G00X200.2200.

D50

s

0] °

b) Tién 3 ranh cach nhau 10mm.
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—

G00X50.Z1.;

NN

®10

-

T

()

7.2.2) Tién ranh hwéng kinh G75.

Céu trac cau 1énh :
G75 R(e);

G74R1.;
G74X10.Z-10.P10000Q3000F0.1;
G00X200.Z2200.;

(@)

i)

LSS

G75 X(U) Z(W) P(Ai) Q(Ak ) R(Ad ) F_;

Trong do :

X(U) _: duong kinh ranh theo phuong X.

Z(W)_ : toa d6 diém cubi ranh theo phuong Z.

R(e) : khoang cach lui dao theo phuong X.

Q(Ak) : khoang céach dich chuyén dé gia cong 16p tiép theo phuong Z, tinh theo ban kinh

(P1000 = Imm).

P(Ai ) : chiéu sdu mbi 16p cét theo phuong X ( P1000 = 1mm).
R(Ad) : khoang céach thoat dao theo phuong Z tai day ranh, thwong bé qua.

vd:
0,10 50
20
i
g m ﬁ
X200.2200.;
M30;

7.3) Chu trinh tién ren G92.
CAu tric cau 1énh:
G92X Z F ;

G00X90.Z.1;
X83.Z-70.;
G75R1,;
G75X60.P3000F0.02;
G0X83.Z-50.;
G75R1,;
G75X60.2-30.P3000Q9000F0.02;
G0X100.;



Trong 36 :
X Z :latoa dd diém cudi cuia duong ren.
F_:labudc ren.

Vd: Ap dung G92 hiy viét chuong trinh tién ren tru sau :

Me20X2.5

pemes

A
N
\

20

G00X26.Z8.;
G92X19.Z2-20.F2.5;
X18.3;

X17.7,

X17.3;

X16.9;

X16.75;
(G28X80.Z280.;
M30;

Bai 3 VAN HANH MAY TIEN CNC

I.Muc tiéu:

Thuc hién ding cac bude van hanh, cach xac dinh diém W, thiét 1ap duoc ché d6 van hanh va
van hanh thanh thao may dé gia cong chi tiét hoan chinh dam bao ding yéu cau.

II.NQi dung:
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1. GA DAO, PO KiCH THUOC DAO VA NHAP THONG s6 KiCH THUOC VAO BQ NHO
DAO.

Dao duogc ga trén dau dao va dugc ga theo thu ty, néu mii dao bi hong thi s€ lam sai di lugng
bu dao ma ching ta da nap vao may. Trong khi d6 miii dao c6 ban kinh r, day 1a lugng bu dao ma
khi tinh toan 1ap trinh chiing ta phai bu (bang 26.13.1)

Bing 26.13.1. Thong s6 kich thwéc vao bé nhé dao
Bang hi€u cluiih diio (700! offsc( tabici

s6 hi¢u [Cliién daiChiéu daiBan kinh| ®1®U| Higu chinh [Hi¢u cliiili
chinh. |dao Lx dao L. mui dao r d0 mon dao ([d0 mon dao

theo I theo K

DO0I (X 0.0000 [z0.0000 [R0.0000 | KOO 10.0000 [EC 0.0000

DO 02 X 0.0000 [z0.0000 [R0.0000 FOO0 10.0000 [K 0.0000

D003 X 0.0000 [z0.0000 [R0.0000 | KOO 10.0000 [EC 0.0000

D004 [X 0.0000 [z 0.0000 [R0.0000 |FOO 17.0000 [IC 0.0000

DO... X0.0000 [z0.0000 [R0.0000 | KOO 11.0000 [KX 0.0000

DO 100X 0.0000 [z 0.0000 [R0.0000 | KOO 10.0000 [K. 0.0000

2. GA PHOL

Hau hét cac phéi didu dugc ga bang mam cdp 3 chau thuy luc.
3.XAC PINH PIEM W.

Xac dinh diém bit dau cua dao, dé so véi diém géc cla may, diém bt dau cta dao duge tinh tir
diém gbc ctia phoi da dugc thiét 1ap trong chuong trinh. Cac budc tién han nhu sau:

- Trong ché d6 diéu khién may bang tay, di chuyén méy vé diém chuan (Reference).

- Néu chon gbc phoi X0, Z0 & dau mit phoi:

+ Xac dinh diém 0 theo truc Z: Cho dao tién sat mat dau phoi (khdi dong truc chinh va ding cac
ché d6 JOB, HANDLE dé di chuyén ban dao). Khi dao cham mat dau phéi thi ghi lai két qua (vi du
Z -1770.34)

+ Xac dinh diém 0 theo truc X: Po duong kinh phoi (vi du D = 40mm), di chuyén dao cham
dudng kinh ngoai cta phoi (khdi dong truc chinh va ding cac ché d6 JOB, HANDLE dé di chuyén
ban dao). Khi dao cham mit tru ngoai cua phdi thi ghi lai két qua (vi du X-170.34)

- Tinh cac gia tri bu:

+ Gia tri Z: Gia tri Z nhap tryc tiép, nghia la nhap gia tri ghi lai khi dao cham mat dau phoi (Z-
770.34)

+ Gia tri X: Gia tri nhap: Xundp = (Xnién thi - Dphoi )/2

Xungp = (-170.34 - 40 )/2 = 105.17

- Sau khi thyre hién cac thao tac trén ghi cac két qua trén vao bang dao hodc bang G53 - G59 nhu
sau:

+ Néu dang & man hinh hién thi toa d6 thi chuyén sang man hinh nhap tham sé: 4n phim
SHIFT va ESC.
+ Chon TOOL PARAMETER.

+ Chon TOOL OFFSET va nhép cac gia tri cho X va Z. 32



+ Chuy: can phai ghi nhé khi nhap céac gia tri. Mdi mot 1énh s& luu mot toa d6 ciia mot dao.

Khi stir dung dao nao ta goi Iénh nhap cho dao do.

654

X

-246. 0060
6. 0060
0. 0660, . -
0.0000" B

Z =-1641.5000
0. OG0
0. 0000

0. 000

0. 0000

0. 6000

Hinh 13.2: Bang G53 - G59

4. THIET LAP CHE PO VAN HANH.
4.1. Chirc ning ciia cic b phin trong bang diéu khién may.
4.1.1.Béng diéu khién man hinh.

&
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-Céac phim sb dung dé nhap céc thong s6 diéu khién va soan thao chuong trinh
gom 1,2, 3,.....,0, +, - .

- (=) Nhép céac gia tri tham s6 cua may khi hi¢u chinh hoac can dit cac tham s6 mai.

-T, 1, A Chuyén trang man hinh.

- Phim X: Chon truc X. C6 thé stra hodc nhap thong s6 moi, sau d6 4n [ENTER] dé ghi lai trong
bd nho.

- Phim Z: Chon truc Z. C6 thé stra hodc nhép thong s6 méi, sau d6 4n [ENTER] dé ghi lai trong
bd nho.

- Phim F: Nhap gi tri chay dao méi cho céc truc (don vi mm/vong hoic mm/phut), sau d6 4n
[ENTER] dé ghi lai trong bd nhd.

- Phim S: Chon tdc d6 truc chinh tir 0 - 3000 vong/phut. Sau khi nhap an [ENTER] dé ghi lai
hoic 4n CYCLE START dé quay truc chinh.

- Phim T: Chon vi tri dao tir 1 - 8. May sé& ty dong thay doi dao sau khi nhap sé dao va 4n
CYCLE START. Néu 4n [ENTER] may sé& luu tén dao. Chirc ning nay rat thuan tién trong khi soan
thdo chuong trinh.

- Phim ENTER: Ghi c4c gié tri sau khi thay d6i trén man hinh.

thong gﬁif?qléﬁf: Hién th] ode 4 _ [t ~ [ ] 'y ‘
aaaae
Addac
T * 1 * 2

- Phim MAIN MENU: Hién thi
hinh chinh.

- Phim P.PROG: Soan thao moét
chuong trinh maoi.

- Phim ESC: Huy gia tri vira thay
Tré lai man hinh ban dau.

- Phim GRAPHICS: Chay mo : p
phong chuong trinh. Néu & trong man Ff/gT _|_ H[/ H[ O //. hinh

soan thao, an phim nay s€ chuyén sang man

<f>EHlds” B

hinh m6 phéng. B ! ‘

- Phim EXCUTE: Chay that | % J[ E 3
chuong trinh. Néu ¢ trong man hinh A s ) soan
thao hodc mé phong s& chuyén san I bl i il " man
hinh gia. cong. e ’ ¢ % N3 J{ ‘ . ’

- Phim CLEAR: Xoa cac ky tu h "; - sau
cung dugc nhap trong man hinh soan Pi_g; <dRAPHIRE ﬁé:ﬂ}m thao.
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- Phim RESET: Huy b6 cic ché d6 va quay lai ché d6 da duoc thiét 1ap trong may.

+ St dung phim nay két hop véi phim SHIFT dé thiét 1ap lai thong s6 sau khi thay ddi cac
tham sé may.

+ Khi dang chay may trong ché do tu dong theo chuong trinh s& dimg chuong trinh va hién thi
yéu cau can khang dinh lai.

+ Khi may dang hoat dong trong ché dé6 Chu trinh, s& thoat khoi ché d6 nay va quay lai man
hinh hién thi ban dau.

- Phim CSS: Chon ché d6 quay cuia truc chinh theo Vong/phut hodc m/phut. Chirc ning nay s&
hién thj trén man hinh.

- Phim INCH/ABS: Chuyén tir ché d6 toa d6 tuyét d6t sang toa do tuong ddi va nguoc lai.
Chtrc ning nay s& hién thi trén man hinh.

Fi F
2

=

F4 F3
ZERO PCALL Fs Fs F7 SINGLE

r SO AZLAMJ#J@

1=

- Phim SINGLE: Chon ché d6 chay tu dong hoic chay fng cau Iénh khi may chay
trong ché d6 gia cong tu dong theo chuong trinh.

- Phim PCALL: Goi mét chuong trinh c6 san trong may.

- Phim ZERO: Tim géc toa d6 cua cac truc.

- Cac phim sir dung gia cong theo chu trinh tw d6ng gém céc phim chirc ning: Cac
phim nay c6 chirc ning gia cong lan lugt 1a:

- Phim F1: Chu trinh x4c dinh diém W cua phéi so véi dao.
- Phim F2: Chu trinh tién mat tru.

- Phim F3: Chu trinh tién mit dau.

- Phim F4: Chu trinh ti€n mat con.

- Phim F5: Chu trinh vé tron.

- Phim F6: Chu trinh tién ren.

- Phim F7: Chu trinh tién ranh.

- Chu trinh vi tri.

- Chu trinh khoan.

- Chu trinh gia cong theo 12 diém.
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Ché y: Mday CNC chi cho phép sir dung mot chu trinh trong mét thoi diém gia cong. Khi

lwa chon gia cong bang cdc phlm chu trinh phdi nhdp cdc théng sé ché dé gia céng.
4.1.2. Bang diéu khién may.

Trén PANEL diéu khién may duoc chia ra cac cum chirc ning sau:

o [« | ] 8 TDE\ N X
e Fe CE| R E
el Jel 1] o~ EL\I_I B

Cum s6 1: Bao gom:

Céc phim mili tén: Di chuyén ban dao theo phuong Ct 4+ | i 7*
X hoic Z trong ché d6 JOG.
- Phim chay dao nhanh: Két hop cling véi cac phim
<-|M |-»

miii tén dé di chuyén ban dao véi tc d6 nhanh trong ché
do JOG.
- Phim diéu khién uy dong thuy lyc: Str dung phim

nay khi gia cong cac chi tiet cco chicu dai 16n.

- Phim bat hé thong bang tai dé tai phoi dén thung

rac. ) .

Cum s62: Bao gom:

- Num xoay chon ché do 1am viéc: Chon ché
do diéu khién bang tay quay (1,10,100: khoang di
chuyén céc truc sau mot vach cua tay quay 0.100,

1. 0
00, 10.00mm/xung hodc 0.010, 0.100,
0.100inch/xung) tuy thuoc don vi do may dang sur
dung.

- Lya chon khoang cach dich chuyén cua céc truc
(1,10,100,1000,10000 : khoang di chuyén cac truc sau
mot vach cuia tay quay 0.001, 0.010,

0. 100,1.000, 10.00mm/xung hoéc 0.0001, 0.0010,
0. 0100, 0.1000, 1 .OOOOinch/xung) tuy thudc don
vi do may dang su dung.



- Phim CSS: M4ay lam viéc
theo mét hang s téc do bé mait
c¢b dinh. Khi str dung chirc ning
nay thi phim CSS bat sang.

SPINDLLE
CBS
=5 4- ]
m/ium LJ L
J1 SPEED p-

Cum s63: Bao gdom:
- Cac phim diéu khién truc chinh: Khoi dong truc

chinh theo chiéu thuan hoic ngugc chidu kim dong ho.
Diéu chinh tdc d6 truc chinh tir 50 - 150% tc do dit
(phim %+ va % -). Dung truc chinh.

Cum s64: Bao gém:

- Phim CYCLE START (mau d6), CYCLE STOP (mau xanh):
Khéi dong chuong trinh khi chay tu dong, gia cdng theo chu trinh
hodc di chuyén ban dao vé vi tri HOME REFERENCE khi két hop
cac phim X hodc Z va phim miii tén trong ché d6 diéu khién may bang

tay.
FEED % Cum s65: Bao gdm:

FEED: Dung dé diéu chinh luong
an dao tang dan so v6i luong an dao thyc
té hién thi trén man hinh, diéu chinh tir

&0 0...100%.
1d oF - Pidu khién ban dao bing hai tay
4 o quay dién tt (HANDWHEEL): Str dung
| a g hai t’ay f]ua?l dlefl tuA’choAtrLic X Ya tI'l:LJC
||I|I 5 © Z, c6 thé dicu chinh toc d6 bang cong tac

chuyén vi tri: 1,10,100 twong tng téc
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- Num O (mau xanh): Bét toan bo hé

d6 chay dao tur
0. 1,1.0,10.0mm/v

ong quay.
dicu khién thuy luc cua ma

pa N
. FAGOR

A e -/
N e e \'./,

N v/

o B g
o o

P )
AN £

3 o
_FAGOR

kY
;

"—“Z JESSEY
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Num EMERGENCY STOP (mau d6): Ding may khan cép, sit dung khi may gip su ¢ hodc trudc
khi tit toan bd ngudn cung cap.

4.2. Cac budc van hanh may tién CNC.

4.2.1. Quy trinh cong nghé.

Thu tu cong viéc dugc xay dung thanh van ban cong nghé.

4.2.2. Diéu kién cdt got.

Kiém tra cac dao duoc st dung trong mdi diéu kién cit got.

4.2.3. C6 dinh dao.

Kiém tra tht tu cac dao, ) dinh dao.

4.2.4. Cac cong viéc chudn bi.

Chuong trinh phai duoc chuén bj trudce, kiém tra k¥ ludng trudce khi nap vao may, khi nap xong
chuong trinh vao may cho chay mé phong kiém tra va stra 13i
chuong trinh, chuén bj dao va céc cong viéc khac.

- Chuong trinh gia cong dugc ghi nhé vao bd nhd NC.

- Kiém tra chuong trinh:

N6i dung chuong trinh va tit ca cac cong viét chuan bi dugc kiém tra truéc khi chay chuong
trinh, néu c6 sai sot gi xrfly ra chuong trinh can dugce sta, hodc cac cong viét khac can phai chuén bj
lai.

C6 cac phuong phap kiém tra chuong trinh nhur khoa may dé chay chuong trinh,
chay khong, chay mé phong va dugc minh hoa béng dd thi.

- Cét thu:

Cit thir 1a cong viéc kiém tra chuong trinh va diéu kién cat got, trong khi cat got thyc té trén chi
tiét. Riéng dicu kién cat got dugc sir dung trong chwong trinh phai dugc sir dung phi hop kiém tra k§
ludng, d6 chinh x4c ctia may duoc duy tri va duge kiém tra trén phoi sau khi cat got.

- Van hanh tu dong may:

Chi tiét gia cong dugc hoan thién trén may bang viéc ty dong chay chuong trinh. chi khi tat ca
moi cong viéc dugc mo ta ¢ trén dugc sura chira, hoan thién thi méi duge cho may cit got tu dong.

5. CHAY CHUONG TRINH GIA CONG.

Sau khi d3 hoan tat cong viéc nhu chudn bi chuong trinh, ga phoi, ga dao, dinh gbc khong cua
phoi, kiém tra chuong trinh bang viéc chay mé phong, chay khong cét got, sau d6 cho chay tu dong
chuong trinh vi cac cong viée sau:

* Goi chuong trinh gia cong bang cach nhan nut P.PROG.
* Bat dén chiéu sang.

* Nhan nat [CYCLE STA RT] dé bét dau thyc hién gia cong.
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