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TEN MO DPUN: PHAY CNC CO BAN

Ma mo dun: M[ITC17021161

Vi tri, tinh chit, y nghia va vai tro ciia mé dun:

- Vi tri: Trudc khi hoc mo dun nay sinh vién phai hoan thanh: MHO7; MHOS;
MHO09; MH10; MH11; MH12; MH15; MD917, MH19; MD26; Mb27; MD28;
MD34.

- Tinh chat: La mé dun chuyén mén nghé thudc mo dun dao tao nghé

- Y nghia va vai trd: Mo dun Phay CNC co ban trong chuong trinh Cit got kim
loai ¢6 ¥ nghia va vai tro quan trong. Nguoi hoc dugc trang bi nhiing kién thuc,
k¥ ning sir dung dung cu thiét bi ¢ Phay CNC co ban ding qui trinh qui pham,
dat yéu cau k¥ thuat.

Muc tiéu cia mé dun:

- Lap dugc chuong trinh phay CNC trén phdn mém diéu khién;

- So sanh diém gidng nhau va khac nhau giira may phay van ning va may phay
CNC;

- Cai dat dugc chinh xéac thong $6 phoi, dao;

- Van hanh duoc may phay CNC dé phay mit phang, bac, ranh, profile, khoan
16, khoét 13, tard ding qui trinh qui pham, dat cap chinh xac 8-6, d6 nham cap 7-
9, dat yéu cu k¥ thuat, dang thoi gian qui dinh, ddm bdo an toan lao dong,vé
sinh cong nghiép;

- Phan tich dugc cac dang sai hong, nguyén nhan va bién phap phong ngtra khi
phay trén may phay CNC;

-Sira va bd sung céac 1énh cho phu hop véi phan mém diéu khién tir chuong NC
xuat bang CAD/CAM;

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



Noi dung moén hoc:

So Thoi gian
IT Tén cac bai trong mé6 dun Tépg Ly | Thyc Kiém
s0 | thuyét | hanh tra’
1 | Giéi thiéu chung vé may phay CNC 2 2 0 0
2 | Lap trinh phay CNC 20 3 15 2
3 | Van hanh may phay CNC 5 1 4 0
4 | Gia cong phay CNC 18 0 18 0
Cong 45 6 37 2
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BAI 1: GIOI THIEU CHUNG VE MAY PHAY CNC

Ma bai: MD38.1

Gi6i thiéu: May Phay CNC 13 may cong cu duoc diéu khién nho sy tro gitip cia
may tinh.

Muc tiéu:

+ Trinh bay duoc cdu tao chung ctia may va cac bo phan chinh ctia may phay
CNC

+ So sanh diém giong nhau va khac nhau gitta may phay van ning va may phay
CNC

+ Néu duoc dac tinh k¥ thuat cia may CNC.

+ Rén luyén tinh ky luat, kién tri, can than, chu dong va tich cuc trong hoc tap.

1. Qua trinh phat trién ciia may phay CNC:

Nguon gdc chinh xac cia may phay 1a khong 16 rang. N6 duoc thira nhén,
ngay ca nhu vAy, ma ho dd phat trién tir viéc thuc hanh trude ndp quay (mot
may cit tron duoc trang bi véi rang dang tap tin d3 duoc két ndi dén cac
headstock ctia mot may tién). Mot sd it trong nhing cai tién ban dau va d6i moi
som c6 lién quan dén may moc thiét bi xay xat d tao ra thong qua cac thuong
gia khac nhau ¢ nhitng noi riéng cua minh. Nhirng thg thi cong cu nay khong tu
do chia sé sy tién b cua minh véi cic nha ban 1é khac. Piéu d6 mang lai cho
chung ta tong két ctia chung ta vé lich sir ciia mdy xay xat. Tao may xay xat dau
tién bao gio dugc ghi ¢o6 vao Eli Whitney chi khoang 1814. N6 thuc su la trong
d6 phat minh nay bao gom Robert Johnson va John H Hall va ngoai ra ca
Thomas Blanchard va Simeon Béc c6 ciing gidng nhu nhiéu cia mét phan trong
viéc tao ra cac may phaysém. Lién bang Hoa Ky kho vii khi tai Springfield va
Harpers Ferry vo cung tién trién d6i méi cong nghé, allthough tai ciing mot thoi
gian rat, mot s6 nha thau nguoi cyu thé da thong qua viée st dung cic miy moc
thiét bi xay xat. 1936 1a nim danh dau caa mot cai tién quan trong phay bi quyét
cong nghé, voi su ra doi cua cac may moc xay xat Bridgeport, do 1a anh sang,

nhd, chi phi-hi¢u qua, va kha rat tot xady dung nhé nhat cta céc cira hang may
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tinh c6 thé tim thay tién cho nd. Hon 1/4 triéu Phay Bridgeport dd duoc tao ra.

Machinists nho xiu nay lai thém san xuét, v6i cac loai thap phdo cach mang va
may phay ram loai.
(CNC) Computer Numerical Control:

CNC cong nghé d6 dugc phat trién & My vao nhitng nim 1950 cho Khong
quan Hoa Ky bang cach xay dung kim loai may cung cu. D6 1a mot budc tién
16n trong kha ning ciia may dé tai tao chung thanh budc gia cong phan phic tap
chinh x4c hon ma khong can su can thiép ctia con ngudi hoic bién doi.

Piéu khién sb (NC) dé cap dén tu dong hoa ctia may cong cu dugc diéu
hanh baoi triru twong 1énh chuong trinh dugc ma hoa trén mot phuong tién luu
trit, nhu trai ngugc véi tu kiém soat thong qua handwheels hodc don bay, hodc
may moc ty dong thong qua cam mot minh. Cac may NC dau tién dugc xay
dung vao nhirng nam 1940 va 1950, dua trén cac cong cu hi€n c6 da dugc sua
d6i voi dong co di chuyén céac diéu khién theo diém dua vao hé thong trén bang
duc 16. Nhitng servomechanisms dau tién nay duoc nhanh chong ting 1én véi
cac may tinh twong tu va k¥ thuat s6, may tinh hién dai diéu khién s6 (CNC)
may cong cu da cach mang hoda qua trinh gia cong.

Gi4a cua chu ky may tinh gidm manh trong nhitng ndm 1960 v&i viée gidi
thiéu rong rdi cia may tinh mini hitu ich. Cudi cing né tré nén it ton kém dé xir
1y diéu khién dong co va phan hoi véi mot chuong trinh may tinh hon 13 véi cac
hé thdng servo chuyén dung. May tinh nho dugc danh riéng cho mot nha may
duy nhat, dit toan bd qua trinh trong mot hop nho. PDP-8 va Data General Nova
may tinh da duoc phd bién trong nhing vai tro ndy. Su ra doi cta cac bd vi xtr Iy
trong nam 1970 tiép tuc giam chi phi thuc hién, va ngay nay hau nhu tit ca cac
may CNC st dung mot s6 hinh thirc cta bd vi xir Iy dé xtr 1y tit ca cac hoat
dong.

Su ra doi cia may CNC chi phi thip hon thay d6i hoan toan nganh cong
nghiép san xuét. Curves 1a d& dang dé cit theo dudng thing, phirc tap ciu tric 3-
D tuong d6i dé dang dé san xuit, va s luong cac bude gia cong yéu cau hanh

dong cua con ngudi da dugc giam dang ké. Voi gia ting tr dong hoa cac quy
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trinh san xuat voi cong CNC, cai thién dang ké vé tinh nhat quan va chat luong
da dat duoc khong o cang thang vao nha diéu hanh. CNC ty dong hoa 1am giam
tan s6 cua céac 161 va cung cip cho cac nha khai thac CNC voi thoi gian dé thuc
hién cac nhiém vu bo sung. CNC ty dong hoa ciing cho phép linh hoat hon trong
cach cac bo phan duogce to chirc trong qua trinh san xuat va thoi gian can thiét dé
thay d6i may dé san xuat cac thanh phan khac nhau.
2. Céu tao chung ciia may phay CNC:
Gom 2 phan chinh d6 1 (hinh 1.1):
+ Phén co khi: Dé may, than may, ban may, ban xoay, truc Vit me bi, b tich
dung cuy, cum tryc chinh va bang dan hudng.
O Viét Nam hién nay chua thé ché tao ra 2 bd phan quan trong clia may 1a: cum
truc chinh va bang dan huéng ma méi chi ché tao duoc nhiing co cau don gian
la: than may, ban may, ban xoay.
+ Phan diéu khién: cac loai dong co, cac hé théng diéu khién va mdy tinh trung
tam.
Ngoai cac bd phan trén may CNC con c6 cac by phan nhu: voi phun nudc, dén

chiu sang, cac h¢ thong ctra che chan bao v¢,....

. Truc chinh.

. O tich dao.

. Co céu thay dao.

. Bang diéu khién.

. Ban may.

. Pong co dan dong.
. Dé may.

e B = L R T R S

Hinh 1.1: Céu tao phia ngodi mday phay CNC



3. Cac by phan chinh cia may:
3.1 Cum truc chinh
La noi lép dung cu, chuyén dong quay cua truc chinh s€ sinh ra luc cit dé cat got

phoi trong qua trinh gia cong(hinh 1.2).

Hinh 1.2: Cum truc chinh may

3.1.1 Ngué‘n dong lyc diéu khién truc chinh

Truc chinh dugce diéu khién boi cac dong co. Thuong su dung dong co Servo
theo ché d6 vong lap kin, bang cong nghé sd dé tao ra toc do diéu khién chinh
xac va hiéu qua cao duoi ché do tai nang.

Hé thong diéu khién chinh xac goc giita phan quay va phan tinh cua dong co
truc chinh dé ting momen xoan va gia toc nhanh. Hé théng diéu khién nay cho
phép ngudi st dung co thé ting téc d6 cua truc chinh 1én rat nhanh.

3.1.2. Cac dang diéu khién truc chinh:

tures

Hinh 1.3: Cac dang diéu khién truc chinh
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Diéu khién dai(hinhl.3a) | Piéu khién truc tiép(hinh1.3b) | Piéu  khién  bdnh

- Truyén dong tir dong | - Uu diém chinh 1a nécod thé | rang(hinhl.3c)
co tdi truc chinh thong cai thién duogctdc d0 truc | - N6 ¢ kha nang duy
qua day dai. chinh 1én dén 12000v/p tri toc d6 10000v/p &
- Su két hop t6t giita - Tao ra qué trinh lamviéc ém | ché d¢ tai ning

momen va toc do tao
ra nhiéu su lua chon
cho ché do lam viéc

cua may.

3.2 O tich dao:

O tich dao trén may Phay CNC c6 thé 1a dang xich hodc dang dia tuy theo két
ciu cta may, dung dé tich chira nhiéu dao phuc vu cho qua trinh gia cong. Nho
c¢6 6 tich dao ma may Phay CNC c6 thé thuc hién duoc nhiéu nguyén cong cit

got khac nhau lién tiép voi nhidu loai dao cét khac nhau(hinh 1.4).

O tich dao dan g dia O tich dao dang xich

Hinh 1.4: O tich dao
3.3 Co céu thay dao:

Cung véi 6 tich dao co cdu thay dao tu dong gitip cho viéc thay dao duoc chinh
xac va nhanh gon, nang cao tinh tu dong hoéa .Trong qua trinh gia cong khi can
chuyén sang nguyén cong cit got khac can phai thay dao thi ta khong phai ding
méy dé thay dao bang tay ma hé thdng sé& ty dong thay dao theo chuwong trinh ta
da 1ap trinh san(hinh 1.5).




Hinh 1.5: Co cdu thay dao

Cdc thao tac thay doi dung cu:

Hinh 1.6: Cac budc thay dung cu




11
3.4 Béng diéu khién:

Bao gébm céac phim va cong tac va cac nit bam dung dé€ van hanh may

NT ERRIDE FEEDI N st E NC POWER

Hinh 1.7: Baingr diéu khién mdy phay cnc
3.5 Ban may:
Ban may 1a noi dé ga dit chi tiét gia cong hay do ga. Nho ¢ sy chuyén dong
linh hoat va chinh xac ctia ban may ma kha nang gia cong cua mady CNC dugc

tang 1én réat cao, co kha ning gia cong duoc nhiing chi tiét c6 bién dang phirc

Bhaive & sxegie iwg il lae big & caied an b Hak il
Li Eea vt R e el e ik et

Hinh 1.8: Ban xoay mo rong kha nang khi phay Ban

may Phay CNC co6 thé 1a céac loai ban may thuong hodc co thé 1a céac loai ban
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may xoay dé ting sb truc gia cong giup cho may co thé gia cong cac bé mit
phurc tap(hinh 1.8).

Nham mé rong kha ning cong nghé clia may cong cy, nhat 1a cho cac may
CNC 2 hodc 3 truc, nguoi ta da ché tao mét thiét bi c6 kha nang tang sb truc cua
may tir 2 hodc 3 truc thanh cac may c6 4 hodc 5 truc. Thiét bj d6 chinh 13 ban
xoay (Rotory Table)(hinh 1.9). Thuc ra ban xoay chang qua la mot loai dd ga
dic biét va chung cha yéu duogc sir dung trén cac may phay CNC, trung tdm gia

cong dung, trung tam gia cong ngang va may doa ngang.

a) b)

Hinh 1.9: Ban xoay trén mdy phay
a) Ban xoay diéu khién bang tay
b) Ban xoay diéu khién ty dong

3.6 Pong co diin dong:

Pong co din dong trong may Phay CNC sir dung dong co servo diéu khién vo
cap theo s6 vong quay.Ciing c6 thé dung dong co bude dé dan dong tuy nhién cd
han ché vé dai cong suat 16n (hinh 1.10).

DPong co servo dugc thiét ké cho nhitng hé théng hdi tiép vong kin. Tin hiéu ra
cua dong co dugc ndi véi mdt mach diéu khién. Khi dong co quay van tde va vi
tri s& duoc hoi tiép vé mach diéu khién nay.Néu co bat ki li do ndo ngin can
chuyén dong quay cta dong co, co cau hoi tiép s& nhéan thiy tin hiéu ra chua dat

dugc vi tri mong mudn.
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Dutig dan bo phan trvot kibtia Dong co dan dong

Bé phan truyén dan Co cdu vit me dai é¢ bi

Hinh 1.10: Co cdu dan déng may phay
Mach diéu khién tiép tuc chinh sai l¢ch cho dong co dat dugc diém chinh xac.

Pong co servo c¢6 nhiéu kiéu dang va kich thude, duoc sir dung trong nhiéu may
khac nhau tir may tién diéu khién biang may tinh dén cic mo hinh may bay, xe
hoi. Ung dung méi nhat 13 st dung trong robot. Nhitng tng dung nay 1a tién dé
cho vi¢c dua vao qua trinh san Xuét nhitng thanh tyu nhu diéu khién may CNC,
trung tam gia cong..

3.7 Thén mdy va Dé may:

Thudng dugc ché tao bing cac chi tiét gang vi gang c6 do bén nén cao gap 10
lan so voi thép va déu dugc kiém tra sau khi duc dé dam bao khong c6 khuyét
tat dic. Bén trong than may chira hé théng diéu khién, dong co cua tryc chinh va
rat nhiéu hé thong khac

Yéu cau:

- Phai c6 d6 cung viing cao.

- Phai c6 cic thiét bi chdng rung dong

- Phai ¢6 do 6n dinh vé nhiét

Muc dich:

- Bam bdo d¢ chinh xac cao khi gia cong

- Bé may dé d& toan bd may tao su 6n dinh va can bang cho may

4. Pac tinh ky thuat cia may Phay CNC:

- K&t cau may chac chan
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- Ban may c6 thé diéu khién dong thoi 2 chuyén dong tinh tién cing 1 lac. Néu
12 may nhiéu truc thi ban may c6 thé thao, lap, ban may nghiéng + 120° va xoay
360° va no c6 thé diéu khién truc tiép thong qua bo diéu khién may.
- Bo thay dao tir dong nam ngodi vé may giai phong thém khong gian 1am viéc
trong khi van mang lai su linh hoat 16n hon khi st dung d6 ga 16n hodc ban chia
d6. Bo thay dao gom 30 dao, cong thém véi 1 dao trén tryc chinh véi dic diém
thay dao bang canh tay kép giup thay dao nhanh hon. Hé théng thay dao co dién
tu, thoi gian thay dao trong khi 1am viéc nhanh, thong thuong nho hon 15s.
- Cong truyén dir lieu RS232 thich hop v6i chuong trinh trong phan mém
CIMCO
- Do chinh xac 13p lai 1a 0.005, Piéu khién 3 truc x, y, z chuyén dong dong thoi
nén gia cong duoc cac chi tiét co bé mit phirc tap.
5. Lip dit, bao quan, bao dudng may phay CNC:
- Cudi budi thuc tap phai dwa ban may theo phwong X, Y vé chinh giita may ,
dua truc Z vé vj tri tham chiéu.
- Thuong xuyén kiém tra dau may va cac dong hd canh bao.
- C6 ché d6 bao dudng may dinh ky.
- Khi khoi dong may néu cé hién tuong bt thudng hay cac dong canh bao thi

phai kiém tra may tim rd nguyén nhan sau d6 méi van hanh.
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BAI 2: LAP TRINH PHAY CNC

Ma bai: MD38.2

Gi6i thiéu: May Phay CNC 13 may cong cu duoc diéu khién nho sy tro gitip cia
may tinh théng qua chuong trinh do k¥ thuat vién 1ap bang tay hodc dung céc
phan mém hd trg xuat ra chuong trinh sau d6 truyén dir liéu chuwong trinh dua
vao may.

Muc tiéu:

+ Xac dinh, cai dat dugc don vi do trong mady CNC;

+ So sanh duoc ché do cat khi phay may van ning va phay CNC;

+ Phan biét dugc cac 1énh ho tro va 1énh cit got co ban cling nhu 1énh chu trinh
trong phay CNC;

+ Lap duoc cac chuong trinh cit got co ban dat dugc yéu cau chi tiét gia cong.
+M0 phdng, stra dugc chuong trinh gia cong hop 1y;

+ Rén luyén tinh ky luét, kién tri, can than, cha dong va tich cuc trong hoc tap.
1.Cai @it cac thong sé co ban cho phin mém diéu khién phay CNC

Céc thong s6 co ban cho phan mém diéu khién phay CNC di duoc nha san xuét

cai dat trén may(hinh 2.1). Khi muén

thay d6i cac thong s6 nay phai doc k¥

PARAMETER =n (0:DISABLE 1:ENABLE)
r N1t A \ r TV CHECK =g (0-OFF 1:0N)
cac tai liéu kem theo may Gitehmee DG P
2 e . z , o INPUT UNIT =n (0N 1-TNCH)
Dé cai dat thong sO trude tién ta chon J rocsmas - (0-35:CHANNEL NO)
SEQUENCENO. =g {0-:OFF 1:0M)
ché do MDI trén may. Ché d) nay cho [§ TFEFORMAT =0 (ONOCHV LFI0AL)
° * SEQUENCE STOP = 0 (PROGEANM NO.)
, A ~ 1°A N , ’ 4 SEQUENCE STOP = 0 (SEQUENCE NO.)
phép nhap dir li€u vao may. Sau d6 bam |
>
1 4 X A 5 B L o
phim OFFSET SETTING may s€ xuat § .. ... .. I e
_| OFFSET | SETING _WORK | |_oerT) |E2)§

hién bang SETTING trén man hinh
- PARAMETER: Cho phép thay d6i di

liéu cai dat

Hinh 2.1: Man hinh cai dat théng sé

Dé thay ddi dir liéu nhap 1, khong cho thay ddi dir liéu nhap 0
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-TV CHECK: ty dong kiém tra va bo nhitng mat ma khong c6 trong bang duc 16.
TV CHECK chi c6 tac dung trong cac may NC st dung bang duc 15. Nhap 1 dé
bat chire nang, nhap 0 dé tit chirc ning
-PUNCH CODE: chtic ning nay st dung dé lira chon mé chuong trinh theo EIA
hay ISO. Nhap 0 dé lua chon EIA, nhap 1 dé liwa chon ISO
-INPUT INIT: chon don vi do MM hay INCH. Nhép 0 dé lya chon don vi do 1a
MM, nhép 1 dé lua chon don vi do 1a INCH
-I/O CHANNEL: kénh nhap va xuat dir liéu. Tuy theo dit liéu truyén vao may
ma dit gia tri nay. St dung cong RS232 nhap 0, str dung thé nhd nhap 4
2. Céu triic chwong trinh phay CNC
Co6 hai loai chuong trinh, chuong trinh chinh va chuong trinh con. Thong
thuong may CNC stir dung chuong trinh chinh. Tuy nhién khi gdp dong 1énh goi
chuong trinh con thi hé thdng chuyén sang chay chuong trinh con, khi két thiic

chuong trinh con thi hé diéu khién quay vé chwong trinh chinh(hinh 2.2).

Chuwong trinh chinh Chuong trinh con
Chidan1 Chidan1
Chi dan 2 Chi dan 2'

|

Thye hién theo
chwong trinh con '
Chi dén n Y

Chi dan n+1

|

Tré& lai chwang trinh chinh

Hinh 2.2: So do cdy chwong trinh

2.1 Chuwong trinh chinh.

Mot chuong trinh theo tiéu chudn ISO gdm cac phan sau:

+ Pau chuong trinh:

Mot chuong trinh thuong duoc bat dau bang mot ky tw mé dau (O)va dang sau

13 bon con s6 chi s6 chuwong trinh, s6 chuong trinh bat dau tir 1 + 9999.
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Vi du: O0001;

+ Than chuong trinh. Than chuong trinh NC bao gdm mét tap hop cac cau 1énh
(block). Mdi cau 1énh miéu td mot budc gia cong hodc mot chirc ning nao do.

+ Két thuc chuong trinh. Thong thudng 13 mot mi 1énh két thuc chuong trinh
nhu M02 hoac M30.

2.2 Chwong trinh con.

Mot chi tiét co thé c6 nhidu bé mat khac nhau hodc nhiéu phﬁn khac nhau
can phai gia cong. Chuong trinh dé gia cong toan bd chi tiét duoc goi 1a chuong
trinh chinh, con chwong trinh gia cong timg bé mat hodc ting phéan cua chi tiét
duogc goi 13 chuong trinh con. Nhu vy chwong trinh con thé hién cac qua trinh
gia cong duoc lip lai nhiéu 1an, c6 thé duoc truy nhap va luu trir trong bd nhé
cua chuong trinh (dudi dang chuong trinh con) va dugc goi ra tai céc vi tri cla
chuong trinh chinh (chuong trinh gia cong chi tiét)

Chuong trinh con duoc Gng dung dé mé ta nhiéu chuyén dong va nhiéu qua
trinh 13p lai trong mot chuong trinh chinh theo mét trinh ty xac dinh. Chuong
trinh con dugc mé hoé theo dia chi P véi sd hiéu va 1 hodc 2 chit s6 1a s6 1an
nhay cua chuong trinh con khi dugc goi ra tir chuwong trinh chinh.
Vidu: P41220 cho biét dia chi cia chwong trinh con la P voi s6 hidu 1220 va
phdai thuc hién 4 lan sau khi goira
Trong mot sd trudng hop can thiét thi mét chung trinh con thtr nhat lai chira
mdt chuong trinh con thtr hai, chuong trinh con thr hai lai chira chuong trinh
con thtr ba nghia 13 ¢6 chuong trinh con cp 2 hodc cap 3.
MO8 - Lénh goi chuong trinh con.

Cdu triic:

MO9S P _;
O day P 1a bon sé dau tién ké tir bén phai dé xac dinh sb hiéu chwong trinh con,
cac con sO khac chi s6 1an lap

Chii y:- M98 C6 thé dugc gan trong cing mot khdi véi cac 1énh dich chuyén
(Vidu:: GO1 X25 M98 P25001)

- Khi sb lan 1ap khong xéac dinh thi chuong trinh con dugc goi mot lan
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- C6 thé thyc hién dugc hai 1énh goi vong lap
* Lénh M99P  Két thuc chuong trinh con, chi thi nhay.
Cdu triic
M99 P_;
- M99 trong chuong trinh néu khong ¢ dia chi nhay, thi s& trd vé chuong trinh
goi ¢ cu lénh sau cau 1énh goi dau, néu c6 dia chi nhay Pxxxx thi s& nhay dén
cau lénh xxxx trong chuong trinh goi.
Chii y:- Lénh M99 phai & cudi chuong trinh con
- Lénh nhay nguoc vé xuét hién ty dong trong khdi 1énh tiép theo trong chuwong
trinh chinh
3. Lénh, cau Iénh phay CNC:
3.1. Cac md l¢énh G — Code

Mi G duoc danh ddu * 1a nhitng m3 G hién hanh khi méi bat may. Xem

parameter 3402.
Ma G Nhoém Churc nang
*G00 Chay vi tri
GO01 No1 suy duong thang
G02 o1 N‘(f)i su}‘/ duong tron/ duong xoan e cung chiéu kim
dong ho
Noi suy duong tron/ dudng xoan 6¢ nguoc chiéu
003 kim dong hd
G04 Dung, dung chinh xéc
G09 00 | Dung chinh xac
GI10 Cai dat dir ligu.
G12.1(G112) 55 Ché d6 ndi suy toa do cuc
*G13.1(G113) Huy ché do6 ndi suy toa do cuc
*GI15 Huy toa do cuc
Gl16 17 Thiét 1ap toa do cuc
*G17 02 | Chon mdt phang XY
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GI18 Chon mit phang ZX
GI19 Chon mat phiang YZ
G20 Chon don vi hé Anh
G21 00 Chon don vi hé M¢ét
G27 Quay vé kiém tra diém tham chiéu
G28 Vé diém tham chiéu
G29 v Tr6 lai tir diem tham chicu
G30 Vé dién tham chiéu thir 2,3,4 (diém thay dao)
G33 01 |Citren
*G40 Huy bu ban kinh dao
G41 07 | Bu trai
G42 Bu phai
G43 Bu chiéu dai dao dwong
G44 08 | Bu chiéu dai dao am
*G49 Huy bu chiéu dai dao
*G50 Huy ty 1€
G51 ! Ty 1€
G52 Cai dat toa do dia phuong (cuc b))
G53 00 Lya chon toa d§ may
*G54 + G59 14 | H¢ toa d0 phoi
G68 Xoay gdc toa do
*G69 o Huy xoay goc toa do
G73 Chu trinh khoan
G74 Ta r6 ren trai.
G76 Chu trinh doa
*G80 09 | Huy chu trinh gia cong 16
G81 Chu trinh khoan
G82 Chu trinh khoan
G83 Chu trinh khoan




