LAP TRINH TIEN CNC
HE FAGOR



NO1 dung

= Cau trac chuong trinh

Cac khai bao tong quat dau chuong trinh
Cac lenh nd1 suy

Cac lenh 12p trinh nang cao

Cac churc nang don gian lap trinh

Bai tap tong hop



Cau triic chuong trinh

L Tiéu dé

Bau bing —{=%  TITLE «—  Bat dau chuong trinh
(| 00001

Ving (CQ:HME”TJ =—— Ving ghi chi
chucng trinh ,

% - Cudi chudng trinh




Ma3a dau biang va cudi bang

» M3 dau bang va cudi bang cua chuong trinh
duoc ky hiéau bang %. Hai ky hiéu nay
khong xuat hiéan trén man hinh ciia may
CNC, nhung khi xuat nhap chuong trinh tir
may CNC ra ngoai hay nguoc lai thi ching
s¢ dugc dung.



S6 ctia chuong trinh gia céng
CNC

Chu:ofI}g trinh,trong hé FAGOR duoc dit tén bang
chir so tir 0 dén 99998.

Ban c6 thé dung bat cr s6 ndo mién 1a nam trong
vung cho phép.

Néu can viét ghi chi cho dé nhé thi dé sau dau “;”.
Thi du

00001 ;Progam A

Hé thong s& doc nhung khong xtr 1y nhom tir sau

66,99

dau “;



S6 thir tu va block

S6 thit tu block N dugc dung cho dé truy xuat dong 1énh.
Pham vi s thi ty: NO- N9999

Néu khong dung so thir tu block thi ciing khong sao.

S6 thir tu block N khong duoc dimg trude sé chuong trinh.
C6 thé bo qua viéc danh s6 mot s6 dong 1énh.

Khi 13p trinh bang tay, dé dé phong viet thieu, phai chén
thém dong lénh, s6 cua dong 1énh nén viét cach quang, thi
du 5, 10, 15,...

C6 thé dung s6 0 dé chi so6 tht tu N va so chuong trinh.



Cau trac cta mot block

1 block
N G X Y M S T 1
1 I i I J 1 I*
r 1 1 F T T
S6thiftw Lénh  Tirlénhchikich  Lénh Lénhchi Lénh
block  chuén bi thurde phu  tdc dé chi

dung
cu

K&t thiic block




Cau trac mot tir Iénh

Thi du Bia chi SE
N75 N 75
G01 G 01
Z2-10.75 L -10.75




Cac dia chi trong h¢é Fagor

Chtic nang bia chi Y nghia
S8 chudng trinh 0-99998 88 chucng trinh
S& thit tut N S8 thit tuf
Chtic ndng chudn bi | G Chi ch& d6 di chuyén dung cu
Titlénh kich thude | X Y2 Ys | chi dia chi di chuyén dung cu t8i
' V.,W, A B
C
l,J, K Chi toa d6 tAm cung tron
R |Chi ban kinh cung tron
Lugng chay dao F Chi lugng chay dao
Téc do cdt B Chi t6¢ d6 tryc chinh

Dao cit T IChi s6 dung cu va s bu triy



Cac dia chi trong h¢é Fagor

B,C,D,HILJIK
]

Chiic ndng phu M BAt tdt cdc ¢d cdu chdp hanh
Dimg cudi hinh trinh | K Chi thdi gian diing may
Chuong trinh can goi | Chi s6 ciia chudng trinh con
S6 14n 1ip lai chudng N Chi s6 14n lap chucng trinh con
trinh con
Tham s& Tham s8 trong céc chu trinh 14p sdn
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Pham vi gi1a tr1 cac dia chi

Chtc ndng Pia chi Input in mm Input in inch
S8 chuong trinh 1 to 9999 1 t0 9999
S& thit ty N 1 to 9999 1 to 9999
Chiic ndng chuan bi |G 0to 99 01099
Tw 1énh | Increment X.Y.Z., |-99999.999 to —9999.9999 to
kich | system IS-B +99999.999 +9999.9999
A B, C,
thudc | Increment | J K R |~9999.9999 to -999.99999 to
system IS-C | ' | +9999.9999 +999.99999
Luong | Increment F 1 to 100000mm/ 0.01 to 4000.00
chay system |S-B min inch/min
dao/phiit | Increment 1 to 12000mm/min | 0.01 to 480.00
system I1S-C inch/min
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Pham vi gi1a tr1 cac dia chi

Ll]’dﬂg Chﬂy dﬂﬁf"’@ﬂg F 00001 to 0000001 o
500.0000 9.999999
mm/rev inch/rev

Tée dé cait S 0 to 20000 0 to 20000
Dao cit T 0 to 9999 0 to 9999
Chtic ndng phu M 0 to 999 0 to 999
- 0 to 99999999 0 to 99999999

Dtng | Increment _K” | 0 to 99999.999s 0 to 99999.999s
cudi system 1S-B

hanh | Increment 0 to 9999.9999s 0 to 9999.9999s
trinh system |S-C

Chucng trinh c¢4n goi N 1 to 9999 1 to 9999

Sé 1an 1ap lai 110 7255 1to 255
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Huly mot block co diéu kién

« Pé hity mot block co diéu kién dung dau “/” dit & trudce so
block. Hé thong s& huy thuc hién block nay néu trén panel
diéu khién ctia may CNC bat ON cong taic OPSKIP. Néu
dé OFF, block van dugc thuc hién. Thi du cach viét bo qua
block cé diéu kién:

« Viétdung: /N20 G00 X10.0

e Thong thuong hé thong doc trude 20 block khi thuc hién
chuong trinh. Do @6 dé huy thuc hién block c6 diéu kién
ban phai kich hoat (bat ON) cong tic twong Ung trude no it
nhat 13 20 block.
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Két thuc chuong trinh

» Chuong trinh CNC dugc két thuc boi cac
ma 1énh sau day:

« M02:  Két thuc chuong trinh chinh

« M30: Két thic va trd vé dau chuong
trinh chinh
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Bang ma 1énh G-code

FAGOR Nhom MG ta chatc néing
G00 Modal Pinh vi dao nhanh
GOl1* Modal Néi suy dusng thang cham vdi ludng dn F
G02 Medal | Néi suy cung tron theo chiéu kim dong he
G03 Medal | Néi suy cung trén ngudce chiéu kim dong ho
G04 Thai gian ditng cudi hanh trinh
GO5* Modal Dao khéng chay chinh xdc dén cudi hanh trinh tai goc
G006 N6&i suy cung trén vai toa dé tim tuyét déi
GO7*® Medal | Dao chay chinh xdc dén cuéi hanh trinh tai géc
GO3 Cung trén ti€p tuyén vdi quiy dao trudc
09 Cung trén duge 1dp trinh bgdi ba diém




Bang ma 1énh G-code

G14 Modal | Kich hoat truc C bang d6

G153 Modal | Gia cong 6 mat tru cua chi tiét

G16 Modal | Gia cong 6 mat dau chi tiét

G20 Goi chuong trinh con viét theo tiéu chuin

G21 Goi chuong trinh con viét theo tham sé

G22 Pit tén chuong trinh con viét theo tiéu chuin

G23 it tén chuong trinh con viét theo tham so

G24 Két thic chuong trinh con chuan hay tham s6

G25 Nhay khéi (block) hoidc copy doan chuong trinh vé diéu kién




Bang ma 1énh G-code

(G20 Nhay khoi (block) hoiic copy doan chuong trinh vdi dieu kién bing khdng

(527 Nhay khoi (block) hoiic copy doan chuong trinh véi dieu kién khdc khong

(G238 Nhay khoi (block) hoic copy doan chuong trinh vdi diéu kién nho hon khéng

(329 Nhay khoi (block) hoc copy doan chudng trinh vdi diéu kién 16n hon hodc bing
khéng

G30 Cho xuit hién m3 18i dugc xdc dinh béi K

G31 Ghi nhd diém chuan cta chwong trinh hién tai

G322 Phuc hoi diém chuan duge lnu béi G31

G33 Modal | Citren

(336 Bo tron goc tw déng




Bang ma 1énh G-code

G37 Vio dao tiép tuyén

G338 Ra dao tiép tuyén

539 Ydt mep

(40% Modal Huy b trir ban kinh

G41 Modal Bu trir ban Kinh dao bén trdl
42 Modal B trir ban kinh dao bén phai
G47 Modal X 1y titng block

(343% Modal Théi xur 1¥ tirng block




Bang ma 1énh G-code

(320 Nap cdc gid tri vao bang Tool Offset
G51 Stra kich thude dao dang siwdung
G52 N6i mang cuc bé
G53-G59 Modal Zero Offset
Go4 Chu k¥ gia cé6ng mdt mau nhiéu cung trén
(365 Chay dao ddc 14p theo truc
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Bang ma 1énh G-code

Go6 Chu k¥ gia céng nhiéu 1an doc theo mau dudng cong
G638 Chu k¥ gia céng nhiéu 16p doc theo truc Z
69 Chu k¥ gia céng nhiéu 16p doc theo truc X
370 Modal Lip trinh theo hé inch
371 Modal Lip trinh theo hé mét
G72 Modal Phong to thu nho
G74 Héi chuin tu déng
G75 Po bién dang chi tiét
G753 N2 Chu trinh 14p sin do bién dang chi tiét
G760 Tuw ddng tao ra déong 1€nh




Bang ma 1énh G-code

G30* Huy cdc chu trinh 14p san

G381 Chu trinh ti¢n vai ¢dn doc theo truc Z

(32 Chu trinh tién vai cdn doc theo truc X

G383 Chu trinh khean 16 siu

G34 Chu trinh tién vail cong doc theo truc 7

G35 Chu trinh tign vail cong doc theo truc X

G306 Chu trinh tién ren doc truc

G387 Chu trinh tién ren mit dau

G33 Chu trinh tign xén ranh trén mat tru (doc theo X)
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Bang ma 1énh G-code

39 Chu trinh tién xén rianh trén mit dau (doc theo Z)

G90* Modal Lip trinh toa dé tuyét déi

G91 Modal Lip trinh toa dé tudng déi

G92 Khai bdo vi tri hién tai cia dung cu se vdi géc toa d
L'n-:’:-‘i va gidi han téc d6 cit 1dn nhat

G93 Chon trudc géc toa dé cuc

G94 Modal Khai bido lugng chay dao 1a mun/ph hay inch/ph

G95% Modal Khai bido lugng chay dao 1a mun/vg hay inch/vg

G906 Modal Khai bdo t6c dé mit khéng d6i bing m/ph hay in/ph

Go7E Modal | Khai bdo téc dé cit tinh bang vg/ph




Ghi chu:

1.  * =14 dau chi nhitng 1énh G ma may phuc hoi sau khi huc hién 1énh M02,
M30, nut EMERGENCY hay RESET trén may tién.

2. G70hay G71 duoc thiét lap trude khi tat may s& van con luu gitr vé sau.
3.  Céclénh G14, G15, G16, G75N2 va G76 chi co trén may CNC model TS.

4. Lénh G nhom modal c6 hiéu luc cho dén khi xuat hién mét 1énh clng nhém.

5. Néu xuat hién 1énh G khéng cd trong danh sach, hé théng s& bao 15i (No.
010).

6.  Nhiéu lénh G c6 thé dimg chung trong mot block. Néu trong mot block c6
nhiéu Iénh G cung nhom thi 1éanh G cuoi cung s€ ¢ hiéau luc.

7. Céac lénh G c6 thé duoc lap trinh trong mot block theo bat ctr trat tu ndo, trir
nhirng 1énh phai dirng riéng trong mét dong 1énh nhu G14, G15, G16, G20, G21,
G22, G23, G24, G25, G26, G27, G28, G229, G30, G31, G33, G50, G52, G53, GhH9,
G72, G73, G74, va G92.
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Cac ma lénh M-code

NMOO Tam thdi dung chudng trinh (program hold)
MO1 Ditng chuong trinh c6 diéu kién

MO2 Dung chuong trinh

MO3 Truc chinh quay theo chiéu kim déng hé
MO4 Truc chinh quay ngude chiéu kim dong ho
MO5 Dung truc chinh

MO3 Tudi dung dich trén ngudi

MO9 Tt dung dich trén ngudi

M10 M3 cira

MI11 Pong cira



Cac ma lénh M-code

M14 Tién nong u dong

M15 Luinong u déng

M13 Huy dinh hudng truc chinh
MI19 B inh hudng truc chinh

M41, M42, Chon cdp téc dé truc chinh
M43, M44

M45 Chon t6c dé quay cua dao bay va cua dung cu dong bd
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NHUNG KHAI BAO TONG
QUAT PAU CHUONG TRINH

CNC
G71G18G54G90G95G96
G74
T01DO01

S150 M03 M08 F0.3
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Chon mit phang 1ap trinh

Pé chon mit phang lap trinh, dung céc 1énh
sau day:.

G17 — mit phang XY

G18 - mdt phang ZX

G19 - mit phang YZ

V61 may tien CNC, mat ph'fmg mac dinh la

/X, nghia la kh1 bat may 1én may lénh G18
cO hicu luc.
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Khai bao hé do kich thudc

V61 hé FAGOR viéc khai bao don vi do
duoc thuc hién thong qua cac 1énh sau:

G70=hé do lain.
G71 = hé do la mm.

Trong mot s6 hé diéu khién khac, thi du nhu
hé¢ FANUC dung G20 va G21 thay vi G70
va G71.
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H¢ met va hé inch

G/1

— 234 30.B

0.8

millimeters

G/70

imches
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Khai bdo don vi toc d6 cat S

G96 — Toc dd cat S co don vi 1a m/ph hay
InCh/ph khong doi trén toan mat gia

cong. Thi du G96 S150.

G97 - Toc do cat co don vi la vg/ph, khong
do1 s6 vong quay truc chinh trong suot
qua trinh gia cong. Thi du G97 S1500.
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Toc do truc chinh

G96

G97
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Toc do cat trén mit khong doi -
G96

CSS: Constant Surtace Speed.

Khi dudng kinh 16n, s6 vong quay nho

Khi dudng kinh nhd, s6 vong quay 16n

32



SO vong quay cua truc chinh
khong do61 - G97

RPM: Revolutions per minute.

Ny M,
Mo T PEERRN

VI=V2

N

Khi duong kinh 16n toc do cat 16n

Khi duong kinh nhé toc do cat nho



V1 tri géc toa d0 lap trinh phai
nam trén tam truc chinh
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Gi6i han so vong quay truc chinh
G92 khi dung G96

Ve Thi du G92 S3000 N

()

‘% _

: |
Khi s6 vong quay dat gi61 han N, thi truc

chinh s& quay vdi s6 vong quay do
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Khai bao don vi Iuong an dao F

G94 — DPon vi1 lugng chay dao F 1a mm/ph
hoac inch/ph. Thi du G71G94 F100 cho
lvong an dao la 200 mm/ph

G95 - bon vi lugng chay dao F 1a mm/vg
hoic inch/vg. Thi du G71G95 FO.3 cho

lwong an dao 14 0,3 mm/vg
Trén may ti€n, nén dung G96 va G95.
Ly do: Dao bén hon, &6 nham bé mit tot hon
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Cho dao tré vé diém chuan R cua
may G74

* Trudc khi chay chuong trinh CNC hay
trude khi doi dao, phai cho dao trd vé diém
chuan R (vi tri dao nam xa nhat so vdi mam
cap cua may ti¢n)

» C6 hai céch cho dao tré vé diém chuan R.

» 1) Bang tay: nhan nait HOME trén panel
diéu khién.

* 2) Tw dOing: dung 1énh G74.
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Cho dao vé chuan R (home)

K
-3

Home

'y

1

—

L1 1

r
il
—-%
T

i

Real X

0

M

|

Real /
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Chon géc toa dO pho1

) Thi du G54 ‘
i A
|| ‘l_l_‘ H
“EF;:_[]?'* - -—-—-—-ﬁ_li_-‘—-—ﬁ—»z
— B UM_HJ /[]F’
G54
G54

OM = G6c toa do may
OP = Goc toa d6 phoi
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Cai dit goc toa do gia cong
nhu thé nao ?

C6 3 cach cai dat goc toa do phoi:

- Dung G92

- Dung cac ma G54-G57, G58-G59
- Dung ma G52

40



Cach 1: Dung G92.

X
fl

Goc toa do phoi 'J
duoc thieat 1ap khi
chi ra toa do hién tai

R
7

1287

. ; -1 | Start point
cua mi1 dung cu cat.
Thi duy: ) G B 1.,
G92 X128.7 Z375.1. f ’
cho phép thiét 1ap 7bt6 oo

goc toa do phoi tai

diém zero.
41



Cach 2. Dung cac ma 1énh G54-Gh9.

* Sau khi cho dao tro vé diém chuan R, ban dung
mu1 dao dé ra diém zero trén ph01 Toa do cua
diém zero nay s& dugc gan cho cac ma 1¢nh G54,
G54, G55, G56, G57. M6i dao c6 thé dung mot
ma leanh riéng, thi du dao TO1DO1 dung G54,
T02D02 dung G55,...

« Khi lép trinh, nguo1 lép trinh chi can chi ra dung
cu va ma goc toa do cua nd. Con gia tri offset va
vi tri thuc té ctia goc toa do s& duogc thiét 1ap khi
van hanh may.
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Thi du thiét 1ap goc toa do G53

GO0 G1 X40 Z30
GBO G533 Gl X140 Z100

™ ! ! -

M{i 1c:m =7

M Machine Reference (home)
W Part Zero

|
.
——
|
I
|
|
1
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90

T0

304

TPO44

G90
G992
G91

\\\\\\\\\

X50
X0
X30

X20
X20

Thi du dung G92

Z200
Z0

Z-30
Z-30

Z-40
Z-30

. Positioning n PO

. Preset PO as part zero
. Pl

. P2

. P3

. P4

. P5
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Thi du ding G54-G57 va G58-G59

G54: X0 Z330
G55: X0 Z240 G58: Z-
G56: X0 Z150 G59: Z-

-1,=;|:| ) I I B 340- . .
o6 G55 G G54
. A —
&Hha
- d .
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: F
o &
F Y W
- s
o
| o A
+% o " O
@ y ™| & .,g
' [T a] | ——] I'l
) —_ — - |4+
— _____EEJF ﬁh‘ LI-E
M 31
= : |
A0, B0 [11613
» 135,13 >

Néu trong bang Tool offset ghi | Néu trong bang Tool offset ghi
T01 X0 Z0 RO F3 10 KO T01 X-53.12 Z-15.13 RO F3 10 KO
Thi ghi G54 X53.12 Z135.13 thi ghi G54 X0 Z120
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Thi du thiét 1ap goc toa do
G353, G54, G55 cho mot dung cu

G55 G54 G53

G53 X0 Z340 *X4 / /
N,

G54 X0 Z170 7&’ \ 7 ] J\/_

G55 X0 Z0 @/

S0
20
130
150
171
=40
370
=50
430
470
490
510
P

Goc toa dd may




Thi du thiét 1ap goc toa do G52

G52 G52 G53

G53 X0 Z340 +x4 / /
N,

G52 X0 Z-170 7&’ \ | 7 1M N
G52 X0 Z-340

4 I]a\\
'

S0
20
130
150
171
=40
370
=50
430
470
490
510
P

Goc toa dd may




Chon dung cu cat TXXD>§X

V1 tri dao trén mam dao S6 offset dao
JO2XZRFIK

Thi du TO2.

Thay dao tu dong

Thay dao bang tay
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Bang thong so dung cu cat

e Thong tin dung cu gém T,X,Z,F, R I K:
* T: SO cua dung cu cat, thi du T02

» X: Offset dao theo truc X (tinh theo ban
Kinh)

o 7: Offset dao theo truc Z
= F: Tu thé dao

= R: Ban kinh mii1 dao

" |: Luong mon theo X

= K: Luong mon theo Z
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Offset chiéu dai dao

Pi1ém chuan cua

dung cu cat

::m

= —y-—1-

.

o1




Ban kinh mu1 dao  Luwong mon dao
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KY HIEU TU THE DAO F

Khi dai dao nam &

phia sau may
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-
~

U THE DAOF

~

KY HIEU T

Khi dai dao nim

phia truéc may




Khai bao tu thé dao va ban kinh

dao dé lam gi?

Dé thuc hiéan viéc di
chuyén tam dao theo
phuong X va Z mot
cach chinh xac trudce
khi offset ban kinh
dao
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Thi du vé cach ghi offset dao trén
may CNC.:

T01 X-153.120 Z-15.13 R0.4 F3 10.0 K0.0
trong do:

X-153.12 Z-15.13 1a gi4 tr1 offset mu1 dao dao so
vO1 chuan ga dao

RO.4 1a ban kinh mti1 dao

F3 kicu bo tri dao 1a s6 3.
10.0 la lrong mon dao theo X
KO.0 la lrong mon dao theo Z

Néu T khong duoc lap trinh, h¢ thong sé cho la

dao mang s6 T00.00 vdi gid tri oﬁ%et dao bang
khong.
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Don vi nhap nho nhat

» Pon vi nhap nho nhat 1a s6 gia nhé nhat ma
hé thong co thé chaap nhan. Trong hau hét
cac hé diéu khién CNC, so gia nho nhat 1a
0.001 mm va 0.0001 inch, 0.001°. Mot s6
11€éu nhap vao nho hon cac gia tri trén déu
duoc lam tron.
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Thi du:

Lap trinh Y nghia
G770 Pon vila inch
XI1.1 X=1.11inch
Z0.95 Z.=0.951inch
G71 Pon vila mm
X95.750 X =95750 mm
275 Z =775 mm
X15.750234 X =15750 mm
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Lap trinh theo duong kinh va ban
Kinh

» Kich thudc chi tiét tron xoay thuong dugc
ghi theo duong kinh. Vi vay khi 1ap trinh
nguoi ta cung ghi theo duwong kinh. Thi du
cach ghi kich toa d6 diém A va B trén hinh
6-11. Cach ghi nay la mac dinh d6i voi may
tiecn CNC
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Thi du lap
trinh theo
duong
Kinh

B
Workpiece [ T
4l - 4l -
1 L
i 60 "
) Ll

Gia trj toa do cua diém A va Bu
A(30.0, 80.0), B(40.0, 60.0)
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Thi du
1ap trinh
theo ban

Kinh

P T

\“:fnrkpieée

)

-

G0

B0

(14 tr1 toa do6 cua diem A va B

A(15.0, 80.0), B(20.0, 60.0)
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Ghi toa do cac diém theo ban
Kinh va duong kinh

Radius Diameter
A X=0 7=0 X=0 Z=0
B | X=12 Z—12 | X=-24 /12
C| X=12 Z=42 | X=24 /=42
D | X=22 /=52 | X444 /=32
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Khi chon cach ghi la duong kinh,
phai luu y mot so dicu sau:

Toa do X, trong cach 1énh d1 Chuyén dung cu GO0,
GO01, G02, G03, thiét 1ap goc toa do theo G92, tool
offset (1) 1a ghi theo duong kinh (néu mudn ghi theo
ban kinh phai thiét 1ap lai tham s6 P11).

Chiéu sau cat theo truc X trong cac chu trinh 14p san
(canned cycles G81, G82, G83, G84, G385, G87,
G88, G89), ban kinh R, toa do tam twong d6i I, K
cua cung tron, lrong an dao F theo phuong X la ghi
theo ban kinh.
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Lap trinh tuyét doi va twong doi

G90 X_Z_  — ghi toa d6 tuyét doi.
G91 X_ Z_ -- ghi toa do twong doi.
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Thi du

y 0

Dung cu di tu
diem
(400, 50]

P (200, 450) _ _ F_

tGi diém (200, 450)
b 400 )

Q (400, 50) 5200
Theo cach ghi
tuyét doi, ta co

toa do cua diém ¥ /
Qsela a

=

_¥
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Thi du

Dung cu di tu . Q
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CAC CHUC NANG KHAC

MO03 = Truc chinh quay theo chiéu kim dong ho

MO04 = Truc chinh quay ngudgc chiéu kim dong
ho

MO5 = Dung truc chinh

MO8 = MG bom

M09 = Tit bom

M19 = DPinh hudng truc chinh

F = Lugng an dao (toc dd chay dao, lugng tién

dao, tdc dd tién dao) _
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