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Alphabet _ Alphabet XAl JF S
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[1 [ G90/ G91 ]

/
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1 (General)

CNC CNC ( )
. CNC , ) ,
G
, PLC ON/OFF M
CNC (ATC : Auto Tool Changer)
(MC)
CNC
Part » Part .
drawing Programiming
. . J . CNC : MACHINE TOOL
PROGRAMMING OPERATION
1.1 (Coordinate System)
1.1.1 (Machine Coordinate System)
1.1.2 (Work-piece Coordinate System)
1.1.3 (Local Coordinate System)
1.1.4 (Relative Coordinate System)
1.15 (Distant To Go)
1.1.6 (Offset &Position in Coordinate System)
1.2 CNC (Machining Conditions)
1.2.1 (Cutting Speed) : V [m/min]
1.2.2 (Rotation Speed) : N [rpm]
1.2.3 (Feed Rate) : F [mm/min, mm/rev]
1.2.4 :Q [ecm3 / min]
1.2.5 T [sec]



1.

1

1.

1.

1

(Coordinate System)

-Y Z X X ,Z

(Machine Coordinate System)
CNC (Reference Position)

(Machine Origin) ,

(Reference Position,

G22/G23 (Stored Stroke Limit), Over Travel,
2,3,4 X0, YO0, 20
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1.1.2 (Work-piece Coordinate System)
NC
NC
Setting
, G54 — G59
( )
ON
(PI 146) G90( ) G91(
GR2X_Y_Z_
[ G90 ] X0 YO Z0
1.1.3 (Local Coordinate System)
G54~G59
X_Y
0 Clear
1.1.4 (Relative Coordinate System)
1.1.5 (Distant To Go)
[ AUTO, MDI ]
Setting



1.1.6

(Offset &Position in Coordinate Systems)

Shift
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1.2 CNC (Machining Conditions)
1.2.1 (Cutting Speed) : V [m/min]
Vv
m/min
_ p DN
1000
D: [mm]
[rpm]
1.2.2 (Rotation Speed) : N [rpm]
N = 1000 V
pD
V: [m/min]
D: [mm]
1.2.3 (Feed Rate) : F [mm/min, mm/rev]
F
(G94) (G95) : F 1
[mm/min] , G94 F200
()
[mm/rev]
G95 F0.2



1.

2.

4

GE
- ® @
F: [mm/min]
f: [mm/tooth]
Z: [teeth/rev]
N : [rpm]
[ mm/min ]

F [mm/min] =N [rpm] ~ f [mm/rev]

F[mm/min] =N [rpm] ~ [testh/rev]

F [mm/min] = N [rpm] ~
: Q [cm?® / min]

d pd? /4 [mm?]

Frmm/rev

(N)
(N)

[ mm/rev ]

f [mmitesth

" F(mm/min)

Q(Cm3)=(T)' (Nrpm)” (——5—) =

1000
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1.

2.

5

T [sec]

[mm]

[mm/min]



2.1

2.2

2.2.1
2.2.2
2.2.3
2.2.4

2.3

2.3.1
2.3.2
2.3.3
2.3.4

2.4

24.1
2.4.2
2.4.3

2.4.4

(Program)

AUTO
MDI

(Program Files)

(Elements of Program)

(Address)
(Data)
(Word)
(Block)

(Comment)

(Sequence Number)
(Optional Block Skip)
(Program Restart)

(Main Program & Sub-program)

(Sub-program)
(Multiplex Calls of Sub-program)
(Call & Return of Sub-program)

(Repeat of Main Program)
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2.

1

(Program Files)

CNC

. 9000

“ Ncn

PC

9029

NC

9000 ~ 9029

/Nc/Macro




(Elements of Program)

CNC
(Block) (Word)
(Address) (Data)

ASCII ~ 1%, & CNC
F_82001(

2.1 (Address)

G41 D1

G43 H1

F100.

GO0

G02 X10. 120.

~

MOO

N10

01234

S1000

T1010

<|H|ln|o|Z[Z|«|(O|m|(xT|O

N

GO0 X10.

x

%, 5, (,) /
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2.2.2 (Data)
12
F_82002( )
F_82004( )
2.2.3 (Word)
(Address)
(Data)
[
N100
G00
X100.
[n
GO0 X100. X200. (X100. X200. )



2.

2.

4

(Block)

300

. 300

F 82111(

(space)

300

Noo

Goo

Sooo

Too
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2.3

O 1234

OR . O

MO02 M30 . M02 M30
F_82016(M02 M30 )

11}
I

18
Jhu

e

T
d
0k
[
[

=270

g
Jhu

g
Jh

2.3.1 (Comment)

%, O, ;, () . %, O, ;
- ()



2.

2.

3.

3.

2

3

(Sequence Number)

N
F_82018(
)
N__ N N
1000
F_82019( )
Pl 134(#3124) : 0
(1000 ) 1
(Optional Block Skip)
/
v
F_82017 (
) /
/
/0 ~ /10
10/

ON

10
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2.3.4 (Program Restart)
AUTO RESET ,
(1)
MDI
, Feed Cycle Start
EDIT
 F7 UTILITY
MDI
(G54 ~ GbH9), Feed, G code
AUTO
, Cycle Start
EDIT RESET
(2) RESET
AUTO RESET
* PI[133]
(0)' (1)1
@) 3



Pl [133]
0: RESET
/
s "duM (0/1) 0: 7Al
MDI Feed Cycle Start
, AUTO Cycle Start
L RESET
EDIT
Word AUTO
Cycle Start
2: RESET
Cycle Start
RESET
, Feed
AUTO
CYCLE FEED
START  HOLD
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2.4 (Main Program & Sub-program)
F EZOH e S
= 4
fﬁf
L e e i%’f
-
‘-\h"‘x._,__\__ﬂ
FES
,-//fff'
HE o2y 55 |
bt S
-H-.,____H_H
2.4.1 (Sub-program)
4
4 , 9000 9029




2.

ub-program)
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2.4.3 (Call & Return of Sub-program)

MO8 P_Q R L

M99 P _
M98
M99
P_ Ma8 _ 4 )
M99
Q_
( )
R_
( M99 )
L_
( )
F_82109(
J) ., 9000~9029 /Nc/ Macro
F_82021(
J) . M99
R_
M99 F_82024( M99
) M99 F_82025 (M99
) .1
F_82023( )
MDI
F_82113(MDI )



G54 GO0 X0. YO. Z0.
X20. Y40.

M98 P10 Q1 R2 L2
X70. Y20.

M98 P10

G91 G28 X0. YO. M05
M30

( )
0 0010

N1 G90 GO0 Z5.
GO01 Z-10. F20.
Z-25. F100

N2 GO0 Z50.
M99
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2.

4.

4

(Repeat of Main Program)

M99

P

M99

[n

@)

G54 GO0 X0. YO0. Z0.
N1 G91 GO1 Z5. F500.
X100.

Y100.

X-100.

Y-100.

M99 P1 L3

M30




(G Code)

(Preparatory Function)

. G
(One Shot) (Modal)
G
G 0
23
G
G
G G
G F_82030 ( G )
G G
G
1 G
(G80)
3.1 G (Table of G Codes)
3.2 G (Initialize of Modal G Codes)
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3.1 G

(Table of G Codes)

[ ] ENEE o OBE D GBS MRIIEHA 238 GBS

[ ] zus=u0

EE2 &= GRE

G
GO0O (Rapid Traverse Positioning) 4.1
GO0l (Linear Interpolation) 4.3
GO02 1 / Cw
(Circular/Helical Interpolation CW) a4
GO03 / CCwW
(Circular/Helical Interpolation CCW)
G04 (Dwell) 5.4
G09 0 (Exact Stop) 5.3.1
G10 (Setting Data) 13.1.3
G10.3 21 ON (High Speed Machining Start) 151
G11.3 OFF (High Speed Machining End)
G15 17 (Polar Coordinate Command Cancel) 8.3
G16 (Polar Coordinate Command)
G17 XY (Selection of X-Y Plane)
G18 16 ZX (Selection of Z-X Plane) 7.4
G19 YZ (Selection of Y-Z Plane)
G20 6 (Inch? 8.4
G21 (Metric)
G22 9 ON (Stored Stroke Check ON) 1553
G23 OFF (Stored Stroke Check OFF)
G27 (Reference Position Return Check) 6.4
G28 0 (Reference Position Return) 6.1
G29 (Return from Reference Position) 6.3
G30 2,34 (Return to 2nd,3",4™ Reference Position) 6.2
G31 1 (Skip Function 1)
G31.1 1 (Multi-step Skip Function 1)
G31.2 23 2 (Multi-step Skip Function 2) 4.9
G31.3 3 (Multi-step Skip Function 3)
G31.4 4 (Multi-step Skip Function 4)
G33 1 (Constant Lead Thread Cutting) 4.8
G37 1
0 (Automatic Tool Length Measurement 1) 4.10
G37.1 1
(Automatic Tool Length Measurement 1)
G37.2 2
(Automatic Tool Length Measurement 2)
TUrbOTeK




G37.3 3
(Automatic Tool Length Measurement 3)
G37.4 4
(Automatic Tool Length Measurement 4)
G39 _ _ 13.2.1
(Tool Diameter Compensation at Corner Arc)
G40 (Tool Diameter Compensation Cancel) 13.2.1
G41 7 (Tool D!ameter Compensat!on Lgft) 13.2.1/13.2.2
G42 (Tool Diameter Compensation  Right)
G43 13 + (Tool Length Compensatiqn +) 1311
G414 (Tool Length Compensation -)
G45 (Tool Offset Increase)
G46 0 (Tool Offset Decrease) 13.3
G47 2 (Tool Offset Double Increase)
G48 2 (Tool Offset Double Decrease)
G49 13 (Tool Length Compensation Cancel) 13.1.1
G50 ( / ) ,
11 (Scaling Cancel, Mirror Image Cancel) 15.2/15.3
G51 ( / ), (Scaling, Mirror Image)
G52 0 (Local Coordinate System Setting) 7.3
G53 (Machine Coordinate System Selection) 7.1.1
G54 1 (Work Coordinate 1 Selection)
G55 2 (Work Coordinate 2 Selection)
G56 14 3 (Work Coordinate 3 Selection) 729
G57 4 (Work Coordinate 4 Selection)
G58 5 (Work Coordinate 5 Selection)
G59 6 (Work Coordinate 6 Selection)
G60 0 (Single Direction Positioning) 4.2
G61 (Exact Stop Mode) 5.3.2
G62 i i 5.3.5
15 (Automatic Corner Override mode)
G63 (Tapping Mode) 5.3.4
G64 (Cutting Mode) 5.3.3
G65 0 (Macro Call) 14.1.1
G66 12 (Macro Modal Call) 14.1.2/14.1.8
G67 (Macro Modal Call Cancel) 14.1.2
G68 18 (Coordinate System Rotation) 154
G69 (Coordinate System Rotation Cancel)
G73 10 (High Speed Peck Drilling Cycle) 12.3.4
G74 (Counter Tapping Cycle) 12.3.6
G76 (Fine Boring Cycle) 12.3.9
G80 _ _(Canned Cycle Cancel) 1291
G81l (Drilling Cycle)
c82 - ’ . 12.3.2
(Drilling Dwell Cycle, Counter Boring Cycle)
G83 (Peck Dirilling Cycle) 12.3.3
G84 (Tapping Cycle) 12.3.5




HX®- Programming Manual
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G84.2 (Rigid Tap Cycle)

G84.3 (Rigid Counter Tap Cycle) 12.3.6
G85 (Boring Cycle) 12.3.7
G86 (Boring Stop Cycle) 12.3.8
G87 (Back Boring Cycle) 12.3.10
G88 (Manual Boring Cycle) 12.3.11
G89 (Boring Dwell Cycle) 12.3.12
G90 3 (Absolute Command) 8.1/12.1.3
G91 (Incremental Command) 8.2/12.1.3
G92 ,

0 (Work Coordinate Setting, Maximum Spindle Speed) 721793
G94 5 (Feed per Minute) 5.2.1
G95 (Feed per Revolution) 5.2.2
G986 9.1
2 (Constant Surface Speed Control)
Go7 9.2
(Constant Surface Speed Control Cancel)
G98
19 (Return to Initial Point at a Canned Cycle) 1214
G99 R
(Return to R-Point at a Canned Cycle)
G107 22 (Cylindrical Interpolation) 4.7
Gl12 ON
20 (Polar Coordinate Interpolation Mode ON) 46
G113 OFF
(Polar Coordinate Interpolation Mode OFF)
TUrbeoTeEK




3.

2

(Initialize of Modal G Codes)

(0 , 23 ) 22 ( )

6 (G20/G21),9 (G22/G23),16 (G17/G18/ G19)

G G RESET
G (Goo,
GO01), (G17, G18, G19), (G20, G21), (G22, G23), (G50, G51), (G68, G69),
(G90, G91) G
< >
Pl 144 (#3144) (0: GO0, 1: G01)
Pl 145 (#3145) (0:G17,1:G18,2: G19)
Pl 146 (#3146) / (0:G90, 1: G91)
Pl 147 (#3147) Inch / Metric (0 : G20, 1 : G21)
Pl 148 (#3148) (0:G22,1:G23)
Pl 149 (#3149) (0: G50, 1:G5h1)
Pl 150 (#3150) (0:G69, 1: G68)
< » » >
Pl 144 0 BE O (gs5a00) 1= o0G01
Pl 145 0 S BEO (0EY(GIT) LZKIG18) 2YZ(G19))
Pl 146 0 S EH/EE (CEHHGAN EE(G91))
Pl 147 a e TECR] (Metric{G21) Lnch{G20))
Pl 148 0 DY 23S A (=wG22) 13 G2
Pl 150 0 DE HEH A (DF(G65) 113 206680
< » » >
[ PT 145 AHE 28 (F 0G50 = EGE)
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4.3.1
4.3.2

(Interpolation Functions)

(G00, Rapid Traverse Positioning)
(G60, SingleDirection Positioning)

(GO01, Linear Interpolation)

«C , Chamfering)
( R, Rounding)

(G02/G03, Circular Interpolation)
(G02/G03, Hélical Interpolation)
(G112/G113, Polar Coordinate Interpolation)

(G107, Cylindrical Interpolation)

(G33, Congant Lead Thread Cutting)

(G31/G31.1/G31.2/G31.3/G31.4, KipFundion)

(G37/G37.1/G37.2/G37.3/G37.4)



4.1 (GO0, Rapid Traverse Positioning)
[GO90 / G91] GOO X _ Y _Z _
G90/ G91 / (Absolute / Incremental Command)
GO0 (Positioning Command)
X_Y_Z_ (Position)
X, Y, Z ( A, B, C )
PM 2759-2790(#22759-22790)
(In-Position)
.(61 )
<
PM 2759-2790
(#22759-22790)
PM 2928-2959 In Positi
(#22928-22059) | " Posttion
Start position

End position

Mon linégr positioning.

GO0
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[

@)

G90 G54 GO0 X0. YO. Z0.
X100. Y50.

Y100.

Z100.

G91 X-100.

Y-100.

Z-100.

M30



4.

2

(G60, Single Direction Positioning)

G60 [GOO / G81-G89] X _ Y _ Z

G60 (Single Direction Positioning)
GO0 / G81—-89 / (Positioning/Canned Cycles)
X_Y_Z_ (Position)
G60
(Overrun)
(Overrun) Pl 61-
69(#3061-3069) ( : » »
).
Overrun |
1
" :
Start position
-
:
= ; i
: \ Start position
; Temporary =to
End position kol G

(Mirror Image)
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[

@)

G54 GO0 X0. YO0. Z0

G90 G60 X50.

G60 Y50.

G60 Z50.

G91 G60 X-50. Y-50. Z-50.
M30

By TurpboTtex



4.

3

(GO1, Linear Interpolation)

[G90 / GO91] GOLX Y Z F

G90 / Go1
Go1
X_Y_Z_
=

F

(G95, mm/rev)

F
Go1
PM 2871

Go1

Lx,

/ (Absolute / Incremental Command)
(Linear Interpolation Command)
(Position)
(Feed Rate)

(G94, mm/min)

1
(5.2 )
F
Feed( )
Ly, z Lz
L =4/Lx? +Ly? + LZ?
FX=£§'F
L
Ly.
Fy=—2"F
Y L
:E'F
L
( D
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[

o

G54 GO0 X0. Y0. Z0.
G90 GO1 X-50. F100.
Y-40.

Z-30.

G91 X50. Y40. Z30.
M30



4.

3.

1

, , Chamfering)

[.C]

- [.C]

GOLX Y _ ,C_F

Go1
X _Z_

+Y

(Linear Interpolation Command)

(Position)

(Chamfering)

[

GO0 X10 Y30;
GO01 X30, C5 F300 ;
X50 Y50

e

(P1 )
(P1 » P2(cl) »P2(c2) )
(P2(c2) » P3 )
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T

P1-P2,

)

P2-P3

[C.R]

(5




4.

3.

2

( R, Rounding)
[.R]
- LR]
GOl X _ Y _ ,R_F_
G01 (Linear Interpolation Command)
X_Y_ (Position)
R_ (Rounding)
< >
-+ Y
A
Pl
@ e o
[
GO0 X10 Y30 ; (P1 )

GO01 X30, R15 F300 ;
X50 Z50

(P1 » P2(r1) » P2(r2)

(P2(2) » P3

)

)
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T

P1-P2,

)

P2-P3

[C.R]

(5




4

(G02/G03, Circular Interpolation)

[G17] {G02 /GO3}YX Y _{Il J /R }F_
[G18] {G02 /GO3}X _Z {Il K _ /R }F_
[G19] {G02 /GO3}YY Z {J K _ /R }F_

G17/ G18/ G19 (Plane Selection)
G02 / G033 Cw / CCW
(CW/CCW Circular Interpolation Command)
X_Y_Z_ (Position)
I_J_K_ ( )

(a Vector component in which the arc center is seen

from the start point)

R
R _ (Radius of Arc)
F_ (Feed Rate)
X_ Y _ [ X_Z IY_Z_ I J _/1_K_/J_K R _
F_
F . (6.2 )
l_J_/1_K_/7J_K_ /
. 10, JO, KO
I J _K

360°
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End point {<,y} End point {z,x) End point (y,.z)
X £ ;
Start LA
int 3
IJ'D. L
'y L Kk
Center Center Center
G17 XY , G18  zX ,G19 Yz
GO02 (cw)
(ccw)
Y xp Zp

G168

G03 . =03
Gﬂ;ﬂ\
p Yp
19

Pl 151(#3151)
F 82112(
Pl 151

~

Start R

Start point ~—

End point
iﬁ, p

BE] turpboTtex




R _
+, -
R
F_82100(
R _ _J_
R_ 360°

Pl 151

1805 O]9 (+)

G91 G02 Xp60.0 ¥e20.0 B50.0 F300.0 ;
7180 =M {-)

G941 GO2 ¥p60.0 ¥p20.0 B=50.0 F300.0 ;

[E]

Start point

End point
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[

o

G54 GO0 X0. Y0. Z0.

Xy )

G90 G17 GO2 X50. Y50. 150. F100.
GO3 X0. Y0. R-50.

G91 GO3 X100. Y100. J100.

G02 X-100. Y-100. R-100.

zx )

G90 G18 GO2 Z50. X50. K50. F200.
GO3 Z0. X0. R-50.

G91 GO3 2100. X100. 1100.

G02 Z-100. X-100. R-100.

(Yz )

G90 G19 GO2 Y50. Z50. J50. F300.
GO3 Y0. Z0. R-50.

G91 GO3 Y100. Z100. K100.

GO02 Y-100. Z-100. R-100.

¢ )

G17 GO2 150.

GO03 J50.

GO2 150. J50.

@ R )

G02 X-100. 130. R50.

M30



.5 (G02/G03, Helical Interpolation)

[G17] {G02/GO3}YX Y {l J /R YZ F_
[G18] {G02 / GO3}YX Z {l K /R }YY _ F_
[G19] {G02 / GO3}YY Z {J K _ /R }X_F_

G17/G18/G19 (Plane Selection)
G02 / GO3 Ccw / CCW
(CW/CCW Circular Interpolation Command)
X_Y_Z_ (Position)
I_J_K_ ( )

(a Vector component in which the arc center is seen

from the start point)

R
R _ (Radius of Arc)
F_ (Feed Rate)
G17 X, Y .z
G18 Z, X .Y
G19 Y, Z . X
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Tool path

X — Y
F_
F
)
[
o
G54 GOO X0. YO. Z0.
Xy )

G90 G17 G02 X50. Y50. 150. Z50. F100.
GO03 X0. YO. Z0. R-50.

G91 G0O3 X100. Y100. J100. Z100.

G02 X-100. Y-100. Z-100. R-100.

zx )

G90 G18 G02 Z50. X50. K50. Y50. F200.
GO03 Z0. X0. YO. R-50.

G91 G03 Z100. X100. 1100. Y100.

G02 Z-100. X-100. Y-100. R-100.

Yz )

G90 G19 GO02 Y50. Z50. J50. X50. F300.
GO03 YO0. Z0. X0. R-50.

. (5.2



G91 GO3 Y100. 2100. X100. K100.
GO02 Y-100. Z-100. X-100. R-100.

¢ )
G90 G17 GO2 I50. Z50.

GO03 J50. Z0.
GO02 1100. J100. Z100.
M30
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4.6 (G112/G113, Polar Coordinate Interpolation)
G112
G011, GO2, GO3 ...
G113
G112 (Start of Polar Coordinate Interpolation)
GO01, G02, G03 ... (Interpolation Commands)
G113 (End of Polar Coordinate Interpolation)
Face Milling Cam Shaft

EHE (JHEE)
{unit:mm or inch)
F

. EHE
{unit:mm or inch)




\C:{Wpﬂtheti cal axis)
&

-\\c:xis

X axis
Z axis
G112 G113
F_82204(
)
X, Y, Z A, B, C XY
X . Y
1,3, K [, J
PM 4623(#24623)
PM 4624(#24624)
(G94) F
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[

@)

G54 G90 GO0 X60. CO. Z50.
G112

G42 GO01 X20. F100.
C10.

GO03 X10. C20. R10.
GO01 X-20.

C-10.

GO03 X-10. C-20. 110. JO.
GO01 X20.

Co.

G40 X60.

G113

M30



T

(G107, Cylindrical Interpolation)

G107 {A /B _/C }
G01, G02, GO3 ...
G107 {A O /B O/ C 0}

G107 (Cylindrical Interpolation)
A_/B_/C_
(The Axis of Rotation & Radius Setting)

GO01, G02, G03 ... (Interpolation Command)
AO/BO/CO (Cylindrical Interpolation Cancel)
. G107
0
c
L

o
R
kir_/
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ZJ

mim

F_82208(

G107 C30.0 < 30

G18 GO01 710.0 C20. < >
GO02 C40. R20. < >

G00 Z220. < >

G107 CO < >

Pl 155(#3155)

(G17, G18, G19)

Pl 155 (#3155) :

(Cylindrical Interpolation)

XY (G17)
ZX(G18)
YZ(G19)




< X
Gl7C_Y_
G02(G03) C_Y_R_
G18zZ C_
G02(G03)Z_C_R_

I,J,K

[n

O

G54 G00 G90 Z100.0 CO
GO01 G91 G18 Z0 CO
G107 C57.299

G90 GO01 Z120. F250
C30.

G02 790. C60. R30.
GO01 Z70.

GO03 Z60. C70. R10.
GO01 C150.

G03 Z70. C190. R75.
GO01 Z110. C230.

G02 Z120. C270. R75.
GO01 C360.

Z100.

G107 CO

M30
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4.

8

(G33, Constant Lead Thread Cutting)

G33 X _Y _Z _F

G33 (Constant Lead Thread Cutting)
X_Y_Z_ (Position)
F_ (Lead of Thread)
z
\b :
Workpiece
-
Feed Hold
Feed Hold

[
o]
G90 G54 GO0 X0. Y0. Z0.
Z100.
G33 Z0. F5.
M30




4.9 (G31/G31.1/G31.2/G31.3/G31.4, Skip Function)

{G31/G31.1/G31.2/G31.3/G31.4}X _Y _Z F_

G31/G31.1/G31.2/G31.3/G31.4 G
(Skip Function)
X_Y_Z_ (Position)
F_ (Feed Rate)
(G01)

SN 319 ~ 350
(#6319 ~ 6350)

G31 GY0X200.0 F100;
X300.0 Y100.0;

A

100 4 {300,100)
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[

0]

G90 G54 GO0 X0. YO. Z0.
G31 X100. F500.

G31.2 Y100.

G31.3 XO0.

G31.4 YO.

M30

—~ N~

A WDN P



4.

10

(G37/G37.1/G37.2/G37.3/G37.4)

{G37/ G37.1/ G37.2 / G37.3 / G37.4} {X_/Y_/Z_}

G37
G37.1

G37.2

G37.3

G37.4

X IY_1Z_

o =2JRTl

HJE 02

1 (Automatic Tool Length Measurement1)

1 (Automatic Tool Length Measurement1)

2 (Automatic Tool Length Measurement 2)

3 (Automatic Tool Length Measurement 3)

4 (Automatic Tool Length Measurement4)

(Measurement Position)

f-————————-———t -
[}
i
w)

. NC

L]
&
g0
i

o
Jp
40
&

J
oxt
4
ﬂ

(SKIP
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(1) (SKIP )
SKIP HIGH
. SKIP , 0 — 2x(IPO Sampling Time) msec
, SKIP SN 319~350 (#6319~
6350) ( - - )
SKIP G , G X,Y,Z
SKIP G
SKIP1 G37.1(G37)
SKIP2 G37.2
SKIP3 G37.3
SKIP4 G37.4
(2)
, ( ).
PI 141(#3141) , PI
143 (#3143) ( )
(SKIP ) ON
= e A& Qs | =3 9
® L ©
. ® ®4 © o © #
AE | SIE 5 H e
.y
r: ( Pl 141)
e: ( Pl 142)
, F_84022(
TUrBOTEeK




F_84022(

(3)




HX®- Programming Manual

Machining Center (MC)

5 (Feed Function)

): : (Dwell)
5.1 (Rapid Traverse)
5.2 (Cutting Feed)
5.2.1 (G94, Feed per Minute)
5.2.2 (G95, Feed per Revolution)
5.3 (Cutting Feed Rate Control)
5.3.1 (G09, Exact Stop)
5.3.2 (G61, Exact Stop Mode)
5.3.3 (G64, Cutting Mode)
5.3.4 (G63, Tapping Mode)
5.3.5 (G62,Automatic Corner Override Mode)

5.3.6
(Internal Circular Cutting Feed Rate Change)

5.4 (G04, Dwdl)

5.5 (Automatic Acceleration / Deceleration)



5.

1

(Rapid Traverse)

(G00)

PM 2759-2790(#22759-22790)

PM 2928-2959(#22928-22959)

PM 2791-2822(#22791-22822)
0

PM 2828(#22828)
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5.2 (Cutting Feed)
(G01), (G02, G03) F
(G94)
(G95)
Y Y
$ Yoo ouman
[
=2 27
F F
i |
R Z2 207
AT 21
» X - X
=M 5o 2T H2t
PM 2891-2922(#22891-22922)
0
F FO PM2871(#22871)
PM2870(#22870)
F_84020(



5.

2.

1

(G94, Feed per Minute)

G94
F_
G94 (Feed per Minute)
F_ (mm/min inch/min) (Feed Rate)
F
( 5) G95( )
RESET
EEE
(mm/rmin or inch/min}
[7_1
z3
SE=E
| TN

[

G54 GO0 X0. YO. Z0.
G94 GO1 X100. F500.
M30
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Machining Center (MC)

5.

2.

2

(G95, Feed per Revolution)

G95
F_
G95 (Feed per Revolution)
F_ (mm/rev inch/rev) (Feed Rate)
1
F
( 9 G94( )
i
:?.__—:;%
I Ahsam oo
- (mmirev or inch/rav)
L\-\"'H—\_:—'""'J

[

G54 GO0 X0. YO0. Z0.
MO03 S100

G95 GO1 X100. F5.
M30




5.

3

5.

3.

1

(Cutting Feed Rate Control)

(G09, Exact Stop)

G09

GO09

N1 GO0 X50. YO.
N2 GO1 Y50. F2000.
N3 XO.

(Exact Stop)

Y Y50
, X
i OIEF A HA
‘x"-ig% AN Olg 22
& Ha QEN Ol 2R
Q -

X




HX®- Programming Manual

Machining Center (MC)

Position NC (In-Position Check )
In-Position PM 2928~2959(#22928~22959)
[] w
tool
feed‘ O
N1 block N
X feed pattern with G08 command N2 block
N1 block
fee/d pattern without G0 command
-
Z \
N2 block \
A\
(G
09) X YA )




[In

G54 GO0 X0. YO0. Z0.

G09 GO01 X100. F500.

Y100.
XO0.
M30
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5.

3.

2

(G61, Exact Stop Mode)

Go61l
G61 (Exact Stop Mode)
(G61) (G09)
G09 G61
15)
G61 G62( ), G63( ), G64(
5.3.1
G
» »
(One Shot) GO9
G62, G63, G64
G61 » »
G64 G61, G63, G64
»
G61, G62, G64
G63 G
Feed Override 100%
G61, G63, G64
G62 feed
( — —
)




[] w G09 / G61,
G64
G
G61

G54 GO0 X0. YO0. Z0.
G61 GO1 X100. F500.
Y100.

G64 X0.

YO.

M30

G64 [

One Shot

G64 [

Modal

: GO0,

2

: G60 ]
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5.3.3 (G64, Cutting Mode)

G64

G64 ( ) (Cutting Mode)

N1 GO0 X50. YO.
N2 GO1 Y50. F2000.
N3 XO0.
Y Y50 Y

1

-~ L A=

2 2EMOE 22

-

X

( 15) G61( ), G62(
), G63( )
RESET



[In

G54 GO0 X0. YO0. Z0.

G64 GO1 X100. F500.

Y100.
G61 XO0.
YO.

M30
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Machining Center (MC)

5.3.4 (G63, Tapping Mode)

G63

G63

G64( )
100%
.(533 )
( 15)
), G64( )

[

G54 GO0 X0. YO0. Z0.
G63 GO1 X100. F500.
Y100.

M30

(Tapping Mode)

Feed Hold

G61(

), G62(




5.3.5 (G62, Automatic Corner Override Mode)
(1) (General Automatic Corner Override)
G62
G62 (Automatic Corner Override Mode)
4 . c]
2< 86 < Op< 178 Op Pl 130(#3130)
0~2 178
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Pl 125(#3125)

LEEHE E=Z
/\
b

T BRBHER e

SHENIEM HERE 2242 a-> b

Pl 124(#3124)

Pl 126(#3126)

( 15) G61(
G64( )

[

G54 GO0 X0. YO0. Z0.
G41 D1

G62 GO1 X100. F500.
GO03 X130. Y30. R30.
GO1 X0.

Y100.

M30

), G63( ),



(2)

(3)

(Always Automatic Corner Override)

Pl 131(#3131)
1

(Automatic Corner Feed Rate)

Pl 153(#3153)
0
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Machining Center (MC)

5.3.6

(Internal Circular Cutting Feed Rate Change)

= X Rc/Rp x

Rc/Rp 0
132(#3132)

Pl

0 Rc/Rp



5.

4

(G04, Dwell)
G04 {X [/ P }
G04 (Dwell)
X _ sec /
P_ mili-sec (1/1000 sec) /
(G95) Pl 120(#3120) 1
X P

[

O

G54 GO0 X0. Y0. Z0.
G94 GO01 X10. F500.

G04 X3 (
X20.

G95 MO3 S60. F5.

Y10.
#100 = #3120
#3120 =1
G04 P1 (
#3120 = #100

M30
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5.5 (Automatic Acceleration / Deceleration)
/ / /
(1) / f:feed
* GO0 ]f t:time
. Rapid Traverse Ta:aFceleratlon
time
¢ JOG Td:deceleration
. /time
L g /
>t
PM 561~592(#20561 ~ 20592) -~ Tak Jrav-
f:feed
(2) / f t:time
Ta:acceleration
L 2 GO01, G02, G03 time
* Td:deceleration
PM 598(#20598) . time
L g . - =.t
PM 599(#20599) . = Tar -~ Td
/




(Reference Position)

H2#E

2nd reference position

=

H3&E

3rd reference position

L

HazdH
4th reference
position

= X
223 (AnEdE)

Machine zero point (15t reference position)

(Reference Position

Return) (Return from the Reference Position)

ALEHS SHA AEE CIHEHM 2AA EE)
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Machining Center (MC)

( 1
6.1
6.2 2,3,4
6.3
6.4

(G28, ReferencePosition Return)

(G30, 2nd,3rd, 4th Reference Position Return)

(G29, Return from Reference Position)

(G27, ReferencePosition Return Check)



6.1 (G28, Reference Position Return)

[GO0 / G91] G28 X _ Y _Z

G90 / G91 / (Absolute/Incremental Command)
G28 (Reference Position Return)
X_Y_Z_

(Position of Intermediate Point)

X Y_Z_
1
G29( )
[ 1
O
G91 G28 X0. YO. Z0. ( )
G90 G54 X10. Y20. Z30. (G54 X10. Y20. Z30.
)
[ 2
O
G91 G28 Z0. ( z )
G28 X0. YO. ( X,Y )

G90 G54 X10. Y20. Z30.
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Machining Center (MC)

6.2 2,3,4 (G30, 2", 3", 4" Reference Position Return)

[G90 / G91] G30 {P2/P3/ P4} X _ Y _Z

G90 / G91 / (Absolute/Incremental Command)
G30 2,34 (Reference Position Return)
P2/ P3/ P4 2,34

(Reference Position Type Selection)

X_Y_Z_
(Position of Intermediate Point)
X_Y_Z_
2,3,4
2 P2 P2 3 P3, 4
P4
< >
PM 2097-2128(#22097-22128) 2 ( )
PM 2129-2160(#22129-22160) 3 ( )
PM 2161-2192(#22161-22192) 4 ( )
G29( )




[

0234
G90 G54 X0. YO. Z0. (G54 . X0. YO. Z0.
G30 P2 X30. Y50. Z10. (G54 X30. Y50. Z10.
2 )

G30 P3 XO0. (G54 X0.

3 )
G30 P4 Y0. (G54 YO.

4 )

M30
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6.3 (G29, Return from Reference Position)

[G90 / G91] G29 X _ Y _Z

G90 / G91 / (Absolute/Incremental Command)
G29 (Return from Reference Position)
X_Y_Z_ (Position)
2,3,4
G28( ) G30(2,3,4
)
G29

[n

o)

G90 G54 X0. Y0. Z0. (G54 . X0. Y0. Z0. )

G28 X30. Y50. Z10. (G54 X30. Y50. Z10.

)

G29 X0. YO. Z0. ( (G54 X30. Y50.
710.) (G54 X0. YO.
20 ) )

M30



6.

4

(G27, Reference Position Return Check)

[G90 / G91] G27 X _ Y _

Z

G90/ G91 /
G27
X_Y_Z_

[]

G27

Machine Lock On
Check

(inch)
Im

Lamp

[

o) (X
G90 G54 X0. YO. Z0.

G27 X100. Y100. (
G27 X10. (
M30

(Absolute/Incremental Command)

(Reference Position Return Check)

(Position)

G27

100, Y 100

F_82209(

F_82209(



HX®- Programming Manual

Machining Center (MC)

7 (Coordinate System)

CNC
CNC
3
(1) (Machine Coordinate System)
) (Work-piece Coordinate System)
3) (Loca Coordinate System, )
7.1 (Machine Coordinate System)
7.1.1 (G53, Machine Coordinate System Selection)
7.2 (Work-piece Coordinate System)
7.2.1 (G92, Work Coordinate System Setting)
7.2.2 1-6 (G54~G59, Work Coordinate System)
7.2.3 (G54~G59) (Work zero point offset setting)
7.2.4 (Shift) (Work-piece Coordinate Shift )
7.3 ( ) (G52, Local Coordinate System)
7.4 (G17, G18, G19, Plane Selection)



7.

1

7.1.1

(Machine Coordinate System)

(G53, Machine Coordinate System Selection)

GO0 G53 X _ Y _Z

G90 (Absolute Command)
G53 (Machine Coordinate System Selection)
X Y_Z_ (Position)
G53 . G53 One Shot
G ’
, . , G911
G28
1
[] wm
1 G90 G53 X_Y_2Z_ One Shot

, G22/G23 Stored Stroke Limit , Over
Travel, 2,3,4 X0, YO,
Z0
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Machining Center (MC)

[n

NO1 G40 G80 ;
NO2 G53 G90 X-140 Y-120 Z0 ; (
NO3 G92 X0 YO Z150 ; (
NO4 G30 G91 Z0 ;
NO5 G54 GO0 G90 X0 YO ;

4
N60 M30 ;

B turporex

L]

X-140 Y-120 Z0



7.2 (Work-piece Coordinate System)

7.2.1

(G92, Work-piece Coordinate System Setting)

GO0 G92 X _ Y _Z

G90
G92
X Y_Z_

CNC

[ w»

G92

(Absolute Command)
(Work-piece Coordinate System Setting)

(Position of Work-piece Coordinate System)

CNC

2 G92
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Machining Center (MC)

Ouee 1 [ ]

NO1 G40 G80 ;
NO2 G28 G91 X0 YO Z0 ; (
[ Go1 D
NO3 [G92[ G90 X140 Y120 z150 ; ( X0 YO ZO

X140 Y120 72150

[ G90] )
NO4 G30 G91 Z0 ;
NO5 GO0 G90 X0 YO ;
A 4
N60 M30 ;
[ 2
7IEH
Base point

Z
Z 1200.0 i’;?/

24.0

0 800.0

G92 X25.2 7223 ;
G92 X600 21200 ;



7.2.2 1~6 (G54~G59, Work-piece Coordinate System)

G54 X Y _Z _

G55 X _ Y _Z _

G56 X Y _Z _

G57 X _ Y _Z _

G58 X Y _Z _

G59 X Y _Z _
G54 1 (Work-piece Coordinate System 1 Selection)
G55 2 (Work-piece Coordinate System 2 Selection)
G56 3 (Work-piece Coordinate System 3 Selection)
G57 4 (Work-piece Coordinate System 4 Selection)
G58 5 (Work-piece Coordinate System 5 Selection)
G59 6 (Work-piece Coordinate System 6 Selection)
X Y_Z_ (Position of Work-piece Coordinate System)
[ w
NC

G54 ~G59 G92
( = > )
(0/1)” “ 0 , POWER  ON
G54~G59, G92 G52
(0/1)” ‘1
RESET POWER ON
Clear
A= HaEA (0/1) 0: wAl
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X , Y
, Z " + ” , " ”
Y Y
r_‘ A(30,15)
an /]
N X X
WOF WOF
B(—30,—15)
Reference
[n 1
1 wor:
G90 G54 G00 X30 Y15 ; (G54 A
G55 X-30 Y-15; (G55
[n 2
G40 G80 ;
G28 G91 X0 YO Z0 ; ( [G91
D

G54 GO0 G90 X0 YO Z0 ; (G54

M30 ;

, G54




7.2.3 (G54~G5H9) (Work zero point offset setting)
(Offset Setting)
X, VY, Z (Offset Setting)
Mode Select Zero Return b Axis Select Z b+
Z X ,Y
10 ’
P F2 P F2
P F2 P F1

Mode Select JOG b Spindle Override 100% P Spindle Start

Mode Select (JOG, X1, X10, X100)

/ /

G54 ~ G59
z
X, Y
" | £5* , (
) b

Setting

100
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Machining Center (MC)

7.2.4 (Shift) (Work-piece Coordinate Shift )
Shift : Shift
Shift”
< F2 F1 >
‘ HEA Shift
Z  Shift
‘DH 1: Shiit A8
X 0.000 Shift
Y 0.000
£ 10.000
. Shift
Shift  Shift :
Shif Shif
G92 , G54~G59
shift Shift 0/1” 1
( SR >F1 )

101 TUreoTeK



7.

3

) (G52, Local Coordinate System)

G52 G90 X _ Y _Z
G52 X0 YO XO

G90 (Absolute Command)
G52 (Local Coordinate System Setting)
G52 (Local Coordinate System Cancel)
X Y_Z_
G52 X0 Y0 z0
G54~G59
XY
Z_
0 Clear

Ao ZEA
(Locel coordinate system)

(G54 : Workpiece coordineate system 1)
SAMEREA L

Rlef oHEA
(Lucal coordinate Eystem)

aS4E SE7A6
(G239 ¢ W&rkpé(iae coordinate

Machine coordinate system)
717 ¢H

Machine coordinate system origin
7l ¥y

G52 ( )

102




HX®- Programming Manual
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103

100

Reference

WOF
WOF WOF WOF

(=]

T

110

il
i

]
S

o

[

[] wm

G90 G54 ;

G52 X50 Y-100 ;

G55 ;

G52 X60 Y-120 ;

G56 ;

G52 X55 Y-110;

G57 ;

G52 X50 Y-100 ;

e e e e e e
I o &G o M mw m >»
w
Nt
N—r




7.4 (G17, G18, G19, Plane Selection)

G17 [GO02 / GO03]
G18 [G02 / GO03]
G19 [GO02 / GO3]

X_Y_[I_J_/TR_]F_
X_Z [I_K_/R_]F_
Y _Z_ [J_K_/R_]F_

G17 X-Y (Selection of X-Y Plane)
G18 Z-X (Selection of Z-X Plane)
G19 Y-Z (Selection of Y-Z Plane)
G02 / G033 CW/CCW (Circular Interpolation CW/CCW)
X Y _Z_ (Position)
I _J_K_ ( ) (Position of Arc Center)
R _ (Radius)
F_ (Feed Rate)
(G02/G03) (G41/G42)

G

Yp

G17 G18

Xp Zp
603 ‘\G{}B ‘\GOB
GO‘;\‘\ G0\ G0\
Xp Zp Yp
G17 C18 c19

G19

Pl 145 (#3145)

104
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Machining Center (MC)

(Coordinate Value and Dimension)

(Absolute Command), (Increm-
ental Command), (Polar Coordinates Command)
, Inch/Metric
8.1 (G90, Absolute Command)
8.2 (G91, Incremental Command)
8.3 (G15, G16, Polar Coordinates Command)
8.4 Inch / Metric (G20, G21, Inch Unit / Metric Unit)

105 TUreoTeK



8.

1

(G90, Absolute Command)

GO0 GO0 X Y _Z

G90 (Absolute Command)
GO0 ( ) (Rapid Traverse Positioning)
X_Y_Z_ (Position)
(
)
[ (G90)

L1,

o

B ¢10,50,201]

G90 X10. Y30. Z220. (A B

106
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Machining Center (MC)

8.2 (G91, Incremental Command)

G91 GO0 X _Y Z

Go1 (Incremental Command)
GO0 ( ) (Rapid Traverse Positioning)
X_Y_Z_ (Position)
[ ]
[Ju (G91) 1
Zi
=
(Tool)
7z
o o s o v e
rz..l. |# J_,"/
_,—\_I ;_." ﬁv‘f’:{_
|2 v
i e
; /i/ Z= _Iﬂl/
o B Y=-30
W >
G91 X40.Y-30.z-10. (A B )

107 TUreoTeK



8.3

(G15, G16, Polar Coordinates Command)

G15
G16 X _ Y

( Polar Coordinates Command Cancel )
( Polar Coordinates Command )
(Radius of Arc)
(Angle of Rotation)
3 0° .
CCW :*“ + | CW :“

108
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Machining Center (MC)

\ /%; + 2
\ / \/ﬂé ol
w
44

G_

G17 X

G18 Z

G19 Y 4

+ X

G90
G91
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Radids
A2 RA
(G90) Angle
@.I. T A
L
(G90)
xE ®E
o) Angle
b I 2
-
(G90)
G91
( ) Ri:iiua
xE 2
(G91)
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Machining Center (MC)

111

[Ju
3—88 Dril
deep 10
3
60.0
[] (G90)
N1 G40 G80; ( ;
N2 G28 G91 X0 YO ZO ; ( )
N3 G922 G90 X150 Y150 Z150 ; ( )
4
N50 G52 X60 Y44 ; (
N51 G16 G17; X Y )
N52 G81 G90 G99 X20 YO Z-15 R3 F100 ; (®
(X20: , YO : )
N53 Y120 ; (@
N54 Y240 ; ®

N55 G15 GO0 Z50 MQ9 ;

(




[] w (G91)

L 4
N50 G90 X60 Y44 710 ; (
N51 G16 G17 ; (X
N52 G81 G91 G99 X20 YO Z-22 R-7 F100 ; (D
N53 Y120 ; (@
N54 Y120 ®
N55 G15 GO0 Z50 MO9 ; (

112
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Machining Center (MC)

|:| W[ . Bolt Hole cycle : 30 , 120 , 3 1]

, ( Both radius and angle are
absolute )

N1 G17 G90 G16

N2 G81 X100. Y30. Z-20. R-5. F200.
N3 Y150.

N4 Y270.

N5 G15 G80

M2
M3 160 )
>
A

WF}
[] » :
N1 G17 G16
N2 G81 G90 X100. Y30. Z-20. R-5. F200. ( 100mm, 30

point)

N3 G91 Y120.
N4 Y120.
N5 G15 G80
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Dwell (G04 X_)
G10 (G10)
(G52)
(G92)
(G53)
(G68 X_Y_)
(G51 X_Y.)
(G02/G03)

114
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115

8.4

Inch / Metric (G20, G21, Inch Unit / Metric Unit)
G20
G21
G20 Inch
G21 mm
mm inch G

inch mm (Metric)
inch Metric
G20/ G21
< >

G

G20 Inch 0.0001 inch

G21 Metric 0.001 mm

G G
( ) , G20/G21
CNC
mm NC
Pl 147 (#3147)
Inch Metric
Inch Metric



G20/G21

( Metric/ Inch

G20/G21

)

PA 374~405

0
Metric

(

PA O

Inch/Metric

PA O

PA O

116
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Machining Center (MC)

9 (Spindle Function)

9.1 (G96, Constant Surface Speed Control)

9.2 (G97)
(Constant Surface Speed Control Cancel)

9.3 (G92)
(Clamp at Maximum Spindle Speed)

117 TUreoTeK



(G96, Constant Surface Speed Control)

G96 S
G96 (Constant Surface Speed Control)
S_ [m / min]
S rpm
MO03 MO04 0
(G96)
(G96)
CNC
S
G97
CNC C

118
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Machining Center (MC)

[ ]
(1) V [ m/min ]
v = BON

1000
(D: [mm], N : [rpm])
(2] [ Rough Cutting : N rpm ]

1000 V
N = —/— —
p D

(D: [mm], V: [m/min] )
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(G97, Constant Surface Speed Control Cancel)

G97 S
G97 (Constant Surface Speed Control Cancel)
S_ [ rpm ]
G
rpm S 5
G97
[
G97 S800 ( 800 )

120
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Machining Center (MC)

9.3 (G92, Clamp at Maximum

Spindle Speed)

G92 S
G92
(Clamp at Maximum Spindle Speed) [ rpm ]
rpm
G96( )
G92
(G97 )
[] »
G92
PM 3360(#23360)
PM 3361(#23361)
G92
[n
G92 S500 ( 500rpm )
G96 S2000 (2000 mm/min )
MO03 (500 rpm )
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10.

10

10.

TOO @o:

(Tool Function)

TO305

1

10.1.1 T

(

: Offset )
3 Offset

(Tool Selection Command)

)

(Macro Program Call by T Code)

10.1.2 M

(

)

(Macro Program Call by M Code)

122
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Machining Center (MC)

10.1 (Tool Selection Command)
T _
T_ (Tool Selection Command)
T 2
T 2
T
» (1)
(2)

(MTB, Machine Tool Builder)

10.1.1 T ( ) (Macro Program Call
by T Code)
ATC T

9000.NC ~

9009.NC
Pl 106
(#3106) 1
T (9000.nc 9009.nc)
Pl 105(#3105) : 0

9000

Pl 105(#3105)
Pl 106(#3106) | T

_|
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10.

10.1.2 M ( ) (Macro Program Call
by M Code)
T M
Pl 106(#3106) O T

, Pl 95~104 (#3095~3104)
(9020~9029.nc) M
(MO0, M02, M30 ).

M
[ PI95 ~ 104 (#3095~3104) | M
9020 nc =2 M Code
Pl 95 1] 9021, nc =2 M Code
Pl 97 1] 9022 nc =& M Code
Fl 93 1] 023 nc == M Code
Pl 99 0 9024.nc = M Code
Pl 100 0 9025, nc == M Code
Pl 101 1] 9026, nc =& M Code
Pl 102 1] 9027 nc =& M Code
Pl 103 1] 9028 nc =2 M Code
Pl 104 1] 9029.nc =& M Code

124
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Machining Center (MC)

11 (M Code)

M [MOO M999]
M NC
Oon/Off
11.1 M (Table of General M Codes)
11.2 M

(Sub-program Call by M Code)

125 TUreoTeK



11.

11.

1

M (Table of General M Codes)
M (MTB)
, M
) M
(MTB)
M 10
M >
M
MO0
MOO Program Stop
Optional Sop Switch  On
MO1 . MO0
Optional Stop on
MO02 End of M30
Program
RESET
M
03 [CW]
MO4 (oW ,
MO05
M06 (ATC)

126
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MO8 o Auto
: on off

M09 Off
M30 End of Tape | [

RESET
M98
M99

[




11.

11.2 M (Sub-program Call by M Code)
M
M Pl 95 —~
104 (#3095~3104) .M
9020.nc ~ 9029.nc . local
(#1 ~ #33) ,
° Pl 95~104 (#3095~3104) M
G65 P _ < >
M < >
G65 (Macro Program Call)
P_ ( ) (Macro Program Name)
M (Pl 95~104) M

(Macro Program Call M Code, Parameter Pl 95~104)

e MFIN, M .(M98, M99 )
®  MOL~ M97 10 . (9020 ~ 9029 )
e G M T MXX
M
° M
M98 P__

128
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129 TUreoTeK

M (Sub-program Call M Code)
( ) (Sub-program Name)
M
(Sub-program Call M Code setted at Parameter)



12.

12

(Canned Cycles)

G73 — G89 12 G
G80

130
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Machining Center (MC)

131

12.1 (General information about Canned Cycle)
12.1.1 (Action of Canned Cycle)
12.1.2
(G73~G89, Method of Canned Cycle Command)
12.1.3 (G90 / G91)
(Absolute & Incremental Command at the Canned Cycle)
12.1.4 (G98) R (G99) (Return of Initial Point / R Point)
12.2 (Use of Canned Cycle)
12.2.1 (G80, Canned Cycle Cancel)
12.2.2 (Caution of Canned Cycle Command)
12.2.3 (Caution of Canned Cycle Command)
12.3 (Explanation of various Canned Cycles)
12.3.1 / (G81, Dirilling Cycle / Spot Drilling Cycle)
12.3.2 /
(G82, Drilling Cycle / Counter Boring Cycle)
12.3.3 (G83, Peck Drilling Cycle)
12.3.4 (G73, High-Speed Peck Drilling Cycle )
12.3.5 (G84, Tapping Cycle) RIGID Tap
(G84.2, RIGID Tapping Cycle)
12.3.6 (G74) RIGID Tap (G84.3)
(Counter Tapping Cycle & Counter Rigid Tap Cycle)
12.3.7 (G85, Boring Cycle)
12.3.8 (G86, Boring Stop Cycle)
12.3.9 (G76, Fine Boring Cycle)
12.3.10 (G87, Back Boring Cycle)
12.3.11 (G88, Manual Boring Cycle)
12.3.12 (G89, Boring Dwell Cycle)
12.4 (Example of Canned Cycle)



12.

12.1 (General Information about Canned Cycle)
12.1.1 (Action of Canned Cycle)
6
1 (Action 1) X, Y ,

(Positioning of axes. Axes is selected by plane)

2 (Action 2) R (Rapid traverse up to point R)
3 (Action 3) (Drilling)
4 (Action 4)
(Operation at the bottom of a hole)
5 (Action 5) R (Retraction to point R)
6 (Action 6)
(Rapid traverse up to the initial point)
ACTION 1
______________ __? —— INITIAL FOINT
|
|
ACTION 2 —= |
! —=—— ACTION 6
R POINT

ACTION 3 @ —

/ L
ACTION 4

ACTION 5

?
i

> : (Cutting Feed) ~~ } (Rapid Traverse)
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[ ]

(Initial Point)
z

133 TUreoTeK



12.

12.1.2

(G73~G89, Method of Canned Cycle
Command)

{G73~G89} [G90/ G91] [G98/ G991 X_ Y Z R _Q P _F_K_

G17 ~ G18 (Plane selection)

G73 ~ G89 (Canned cycle)

G90 / G91 / (Absolute/Incremental command)
G98 / G99 /R

(Return of initial point / Return of R point)

X_Y_ (Position of hole)
Z_R_Q_P_ (Data of canned cycle)
F_ (Feed rate)

K_ (Count of repeat)
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< X-=Y

(G17)

G17 - G19

G90 —~ G91

G98 — G99

€10]0]

GO01

<12.1.4

(G98) R

(G99)>

G73, G83
G76, G87

Shift

K1l

KO




12.

12.1.3

(G90/G91, Absolute & Incremental
Command at the Canned Cycle )

R z
R z
Z0 R
 Z R
< >
G [ ] GOl [ 1
XY Z
XY Z - =
- . Z R
m INITIAL POINT
N - e INITIAL POINT
B = T
— 7=10
o o4
T Lo
R POINL-"| } N !
| R povT- ) b
o | S
Z PO 7 POINT”
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5
G
G17 X, Y
G18 Z, X
G19 Y,Z




12.

12.1.4 (G98) R (G99) (Return of Initial Point / R Point)
z
G G
z G98 , G99
R
G99
R R
< (G98) R (G99) >
Go8 [ 1 G99 [R 1
R R
e . P T o )
e
. o T
J'ﬁ! = =
_'_'_'_,..-"'
o ad

138
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GO98 ( )

: R

G99 (R )

: R R
G90 R

: Zo0 R GO0

Go1 R
: R GO0

139 TUreoTeK



12.

12.2 (Use of Canned Cycles)
MCT
G
G80 (Canned Cycle Cancel)
G81 (Drilling Cycle)
G82 | (Drilling Dwell Cycle, Counter Boring Cycle) (Dwell)
G83 (Peck Drilling Cycle)
G73

(High Speed Peck Drilling Cycle)

e e ——————————

G884 (Tapping Cycle)

G74 (Counter Tapping Cycle)

G84.2 (Rigid Tap Cycle)

G84.3 (Rigid Counter Tap Cycle)

G85 (Boring Cycle)

G86 (Boring Stop Cycle)

G76 (Fine Boring Cycle) .
Shift Shift

. Shift

G87 (Back Boring Cycle) Shift

G88 (Manual Boring Cycle) IPR
CYCLE_START

G89 (Boring Dwell Cycle)
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12.2.1 (G80, Canned Cycle Cancel)
G80
G80 [Canned Cycle Cancel]
G80 R ,Z
R =
Z=0
GO1 G00, G01, G02, G03, G33
)
GO0 X_ MO3;
G81X_ Y _Z R F K_; : Z ,R_,F,
. G81 K
Y_ ,
G81,Z ,R_,F_
Y G81
1
G82 X_P_K_; : X
G82 Z R,
F P_
K_
G80 X_Y_;
F_
G85X_Z R_P_; : Z ,R_
F F
.P_
X_Z ; zZ_ X_
G89 X_VY_; z_, R_,P_
F G89
GOl X_Y_; : , (F )
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12.

12.2.2 (Caution of Canned Cycle Command)

GO0 G

, X_
G04 X_:
Q., P_
,X,Y_,Z_ R
Q_,
P_)
G74, G84, G86
G74, G84, G86
X, Y_ R
-z
G04
G74, G84
R
G74, G84
1 M . L(K) 1
M
G45 ~ G48
G43, G44, G49
R 2
GO04P_
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12.2.3 (Caution of Canned Cycle Command)

RESET
RESET

G80 G 01
GO0, G01, G02, GO3

1,2,6
1 3
6 1
X, Y
R (G99), (G98)
[ LED]
G74, G84 3~5
6 . 6
G74, G84 100%
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12.3 (Explanation of various Canned Cycles)

12.3.1 / (G81, Drilling Cycle / Spot Drilling Cycle)

G81 [G90 / G91] [G98 /G99] X _Y Z R _F _K

G81 /

(Drilling Cycle/Spot Drilling Cycle)

X_Y_ (Position of the hole)
Z_ (Depth of the hole)

R _ R (Position of R point)

F_ (Feed rate)

K_ (Count of repeat)

Drilling, Reaming, Spot boring
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145

G81 G98

INITIAL POINT

ERE

| £

S -

| R

| 1 =
. uE—ﬂ

| |

(G92 X0 YO Z100 ;)
N1 S500 MO3 ;

N2 G90 G99 G81 X75 Y50 Z-15 R5 F100 ;

N3 Y-50 ;

N4 X-75;

N5 G98 Y50 ;

N6 G80 GO0 X0 YO MOS ;
N7 M30 ;




12.

G81 G99

150

P4

PO

A
v\ ]/

P3

100

R

(G92 X0 YO 7100 ;)

N1 S500 MO3 ;

N2 G90 G98 G81 X75 Y50 Z- 15 R5 F100 ;
N3 G99 Y- 50 ;

N4 G98 X- 75 ;

N5 Y50 ;

N6 G80 GO0 X0 YO MO5 ;

N7 M30 ;

(R
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12.3.2 / (G82, Drilling Cycle / Counter
Boring Cycle)

G82 [G90/ G91] [G98 /G991 X Y _Z R _P _F _K

G82 /
(Drilling Cycle / Counter Boring Cycle)

X_Y_ (Position of the hole)
Z_ (Dept of the hole)
R _ R (Position of R point)
P_
Go4
P G81 . P500 0.5

Counter Boring, Spot Boring
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L G82

P — - ]

| DWELL

Initial

( G92 X0 YO Z100; )

N1 S600 MO3 ;

N2 GO0 G99 G82 X75 Y50 Z- 50 R5 P500 F100 ;
N3 Y-50 ;

N4 X- 75 ;

N5 G98 Y50 ;

N6 G80 GOO X0 YO MO5 ;

N7 M30 ;
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12.3.3

(G83, Peck Drilling Cycle)

G83 [G90 / G91][G98 /G991 X _ Y _Z _R_Q_F _K_
G83 (Peck Drilling Cycle)
X_Y_ (Position of the hole)
Z_ (Depth of the hole)
R _ R (Position of R point)
Q_ + Q
R 4 G81
CQ 1 ‘R
’ o
CQ 7
(dy Pl 129(#3129)




12.

0 G83
|
LLJ
Initial
150 !
\ |
] i R
$ ! i
P4 P1 ! © =0
S . FO !
P3 P2 ! =
A | =
; & A
| s
¥ " L
T Z
|
X

(G92 X0 YO Z100;)

N1 S500 MO3 ;

N2 G90 G99 G83 X75 Y50 Z-70 R5 Q6 F100 ;

N3 Y-50 ;
N4 X-75;
N5 G98 Y50 ;

N6 G80 GO0 X0 YO MOS5 ;

N7 M30 ;
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12.3.4 (G73, High-Speed Peck Drilling Cycle )

G73 [G90/ G91] [G98 /G991 X _Y _Z R _Q _F _K

G73 (High-Speed Peck Drilling Cycle)
X_Y_ (Position of the hole)

Z_ (Depth of the hole)

R _ R (Position of R point)

Q_ (Cutting Dept per cycle)

F_ (Feed rate)

K_ (Count of Repeat)

Long

z
(dy Pl 129(#3129)

(G83) ‘R o
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L G73

150

P4

Po

100

43

100

Initial

*

=

b

4<E;444444<1§44

70

( G92 X0 Z100; )

N1 S500 MO03 ;

N2 G90 G99 G73 X75 Y50 Z- 70 R5 Q6 F100 ;

N3 Y-50
N4 X-75

N5 G98 Y50
N6 G80 GOO XO YO MO5

N7 M30
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12.3.5 (G84) RIGID Tap (G84.2)
(Tapping Cycle & RIGID Tapping Cycle)

G84 [G90/ G91] [G98 /G991 X _Y Z R _P

G84 (Tapping Cycle)

X_Y_ (Position)

Z_ (Depth)

R _ R (Position of R point)
F_ (Feed rate)

P_ dwell (Dwell time)
K_ (Count of repeat)

(M3) Z , (M4)

G84.2 [G90/ G91] [G98/G99] X Y _Z R _P

G84.2 RIGID (RIGID Tapping Cycle)

G84.3 RIGID (Counter RIGID Tapping Cycle)

RIGID Tap

RIGID Tap Z (TAP ) Tap
. RIGID Tap Tap
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Feed-Hold Z
F=nXf
F [ mm/min ]
n [ rpm]
f [ mm]
P1.5 300 rpm
f F =300 1.5 =450mm
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0 G84
@
i
i
@ 150 Ea:q IJ'——JJ I J,fjj Initial
\, f | F
- 5 S
3 ¢ L) | 2 5
P4 F1 i | E -0
f= & PO |
= .
Fa Pz il
! P
¢ 4 I :
Y
Y]— E[— e ﬂ;'r
X X
1 2:
3: 4
N1 S640 MO3;
N2 G90 G99 G84 X75 Y50 Z-15 R10 F640; : Tap
10mm
N3 Y- 50;
N4 X-75;
N5 G98 Y50;

N6 G80 GO0 X0 YO MOS;
N7 M30;
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12.3.6

(G74) RIGID Tap (G84.3)
(Counter Tapping Cycle & Counter Rigid Tap Cycle)

G74 [G90 / G91] [G98 /G991 X Y _Z R_P_F _K_
G74 (Counter Tapping Cycle)
X_Y_ (Position)
zZ_ (Depth)
R _ R (Position of R point)
P_ Dwell (Dwell time)
F_ (Feed rate)
K_ (Count of repeat)
(M4) z , (M3) R
G84.3 [G90 / G91] [G98 /G991 X _ Y _Z R _P _F _K

G84.3 RIGID Tap (Counter RIGID Tapping Cycle)
RIGID Tap
RIGID Tap Z (TAP ) Tap
. RIGID Tap Tap
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) G74

150

P4

100

PO

3

P2

100

10

15

Initial

( G92 X0 YO 7100 ;)

N1 S640 M04 ;

(Tap

R

10mm

)

N2 G90 G99 G74 X75 Y50 Z-15 R10 F640 ;

N3 Y-50;
N4 X-75;
N5 G98 Y50 ;

N6 G80 GO0 X0 YO MOS5 ;

N7 M30 ;




12.

12.3.7

(G85, Boring Cycle)

G85 [G90 / G91] [G98 / G99] X _Y _Z _R

G85 (Boring Cycle)

X_Y_ (Position)

Z_ (Depth)

R _ R (Position of R point)
F_ (Feed rate)

K_ (Count of repeat)

(Boring)

) G85

i i Initial

L.

b
|
k=

(G92 X0 YO Z100; )

N1 S500 MO3 ;

N2 G90 G99 G85 X75 Y50 Z- 50 R5 F100 ;
N3 Y-50 ;

N4 X- 75 ;

N5 G98 Y50 ;

N6 G80 GOO X0 YO MO5 ;

N7 M30 ;
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12.3.8

(G86, Boring Cycle)

G86 [G90 / G91] [G98 / G99] X _Y _ Z _R

G86 (Boring Cycle)
X_Y_ (Position)
Z_ (Depth)
R_ R (Position of R point)
F_ (Feed rate)
K_ (Count of repeat)
4 MO5
G86
|
|
|
Lo
i 1 1. 1
|| 2
Ll i | ¥
T ' E POINT
i | ¢ w] 5osy
I i L
i b
‘ i ‘ ‘ .~
£ | ] : .
L+ P ! Z POINT
i

X

(G92 X0 YO0 z100 ;

N1 S500 MOS ;

N2 G90 G99 G86 X75 Y50 Z-50 R5.0 F100 ;

N3 Y-50 ;
N4 X-75;
N5 G98 Y50 ;

N6 G80 GO0 X0 YO MOS ;

N7 M30 ;




12.

12.3.9 (G76, Fine Boring Cycle)

G76 [G90/ G91] [G98/G99] X _Y _Z R_Q _F K

G76 (Fine Boring Cycle)
X_Y_ (Position)
Z_ (Depth)
R _ R (Position of R point)
Q_ Shift
Shift Pl 70(#3070), Pl 71(#3071)
z z
I_J_ Q Shift
F_ (Feed rate)
K_ (Count of repeat)
(Orientation) . Q ( I, J)
R
Modal Q G73 G83
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12.3.10 (G87, Back Boring Cycle)

G87 [G90/ G91][G98/G99] X Y _Z R _Q _F _K

G87 (Boring Cycle / Back Boring Cycle)
X_Y_ (Position)
Z_ (Depth)
R _ R (Position of R point)
Q_ Shift
Shift Pl 70(#3070), PI 71(#3071)
z z

F_ (Feed rate)
K_ (Count of repeat)

Q

R
R Y4
Q
Modal Q G73 G83
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12.3.11

(G88, Boring Cycle)

G88 [G90 / G91] [G98/ G99] X _ Y _Z _ ~

G88 (Boring Cycle)
X_Y_ (Position)
Z_ (Depth)
R _ R (Position of R point)
P_

, GO4
F_ (Feed rate)
K_ (Count of repeat)

z

(handle, JOG)

MPG
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(MC)

Machining Center

Z_

\

/w

N||-|-- ————

K
-
==

(oo}
o
o

W_

\ =

?%,; /

$




12.

12.3.12

(G89, Boring Dwell Cycle)

G89 [G90 / G91] [G98/ G991 X _Y _Z _R

G89 (Boring Dwell Cycle)
X_Y_ (Position)
Z_ (Depth)
R _ R (Position of R point)
P_
, G04

F_ (Feed rate)
K_ (Count of repeat)

G89

G85
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G89
150 : J
|
| - * 1 Initial
i :
+ —h- | =
F4 F1 Pl |
= Fo o L J Ir
] [T
p3 Pz yz=o
4 1
b =
| ] )
Y [ Zl DWELL
X X
— ] Iriitial
!
| | =
1 =]
b | L
L) | ]
I [ k
i Z =0
[
[te)
E ]
| L 7




12.

(G92 X0 YO Z250 ;)

N1 S600 MO3 ;

N2 G90 G99 G89 X75 Y50 Z- 30 R5 P500 F100 ;
N3 Y-50 ;

N4 X-75 ;

N5 G98 Y50 ;

N6 G80 GOO X0 YO MO5 ;

N7 M30
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12.4 (Example of Canned Cycle)
(A
Reference position
q 5 I 712d
350
#1 #11
1 #6
100 T ¥ _€ 410—+—
& —p-
100 12 #12 #5
100 T #0 }_{} 2 +
T
W R00 #13 _EB_
Y 100 #3 _+;#4
: L{ + }—
X B 400 150 | 250 250 | 150
T

>N Retract poaition
Z1 Ay
X 7|E20| E+= &TH

167

50!l_____________________I.uit.inl]leva]l
gﬁ ' i — [ || Y |
I I I
T11 T15 T31
} 1 .
200 190 150
1 i 1

# 1to 6 : Drilling of a 10mm diameter hole

# 7 to 10 : Drilling of a 20mm diameter hole

# 11 to 13 : Boring of a 95mm diameter hole(depth 50 mm)




12.

NO1 G92 X0 YO Z500 ;

NO2 G90 GO0 7250 ;

NO3 G43 Z0 H11 ;

NO4 S30 M03 ;

NO5 G99 G81 X400 R Y- 350 Z- 153 R-97 F120 ;
NO6 Y-550 ;

NO7 G98 Y- 750;

NO8 G99 X1200 ;

NO9 Y-150 ;

N10 G98 Y- 350 ;

N11 GOO X0 YO MO5 ;

N12 G49 7250 T15 MO6 ;

N13 G43 Z0 H15;

N14 S20 MOS ;

N15 G99 G82 X550 Y-450 Z- 130 R- 97 P300 F120 ;
N16 G98 Y- 650;

N17 G99 X1050 ;

N18 G98 Y-450 ;

N19 GOO X0 YO MO5 ;

N20 G49 7250

T31 MO6 ;

N21 G43 Z0 H31 ;

N22 S100 MO3 ;

N23 G85 G99 X800 Y- 350 Z- 153 R47 F50 ;
N24 G91 Y-200 K2 ;

N25 G28 X0 YO MO5 ;

N26 G49 7500 ;

N27 M02 ;
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13 (Tool Compensation)
13.1 ( Tool Length Compensation )
13.1.1 (G43, G44, G49, Tool Length Compensation)
13.1.2
13.1.3 (G10, Programmable Data Input)
13.2 ( Tool Diameter Compensation )
13.2.1 (G40,G41,G42,G39, Tool Diameter Compensation )
13.2.2 C type (G41,G42, Tool Diameter Compensation)
13.3 (G45~G48, Tool Offset)
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13.1 (Tool Length Compensation)

Offset

G43, G44
zZ (G17
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13.1.1 (G43, G44, G49, Tool Length Compensation)

{G43 / G44} Z H

G49 Z _
G43 : + [ Tool Length Compensation + Direction ]
G44 : - [ Tool Length Compensation - Direction ]
G49 [ Tool Length Compensation Cancel ]
z_ 1 Z (G17 )
H_

z H
G43 , G44

z z G43
+ , G44

AWM= AIOIA] 2H2d

|
4l
[
=]
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[]

(G17/G18/G19 )

G43, G44, G49

HOO - H128
0

01
G49

G
HOO
z

G43 HO1;
(

G49

HOO

00

HOO

, G49 ;

172



HX®- Programming Manual

Machining Center (MC)

[

: =150.000 mm
H1 :10.000 mm (= 10mm
)
G54 G90 7100. ; : G54 Z100
[z = -50.000 ]
[z =100.000]
G43 G90 GO0 Z50. HO1 ; : 01 Z 50mm
[
-1
[z = -90.000(10mm +
)]
[z = 50.000]
[
G90 G49 GO0 zZ150. ; : z 150.0

( G90 G43 GO0 Z150. HOO ; )
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13.1.2

» F2

» F2

MDI
H2IPE aaa D Q||| Q@ | 200-10-20
AP aaa MLK | DRN | 0PS | BOT | sBk | 000000 MM
zomz o | 272000) | 2733 o) | 27200 ()
D1 10000 H 1 DRES 0000 HES 0,000 <]
D2 10000H2 0000DGS 0000 HER 0000
D3 0000H3 000006 0000 HET 0000
D4 0000 H4 0000DBEE 0000 HBE 0000
DE 8000 H& 0000 DRI 0000 HES 0000
DE 16000 HG 0000 D70 0000 H7D 0000
- D — D7 0000HT 0000DT  O0000HT 0000
D&  0000HS& 0000D72 0000HT72 0000
Nusx |aamgss 0Y9 0000HS 0000073 0000HT73 0000
= = =< | D10 0000 HIO 0000 D74 0000 H74 0000
D11 0000 Hi1 0000 D75 0000 HYS 0000
& I J:000 Ci12 0000 Hi2 0000 D76 0000 HYR 0000
v 0.000] ¥ 100.000| (D13 0000 H1Z 0000 D77 0000 H7? 0,000
C14 0000 Hi4 0000 D78 0000 HY8 0000
Z -1192.4420 Z 100.000| |D15 0000 H15 0000 D79 0000 H79 00000«
(=2 | 1 | |e=zp

174




HX®- Programming Manual

Machining Center (MC)

13.1.3 (G10, Programmable Data Input)

[G90 / G91] G10 L10 P _ R _
[G90 / G91] G10 L12 P _R _

L10 H Data [Change of Length Offset value By Program]
L12 D Data [Change of Diameter Offset value By Program]

Go1

G10
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13.

[

$
G10 G90 L10 P1 R100 ;
G10 L12 P1 R20 ;
G10 G91 L1I0P1R -0.5; : H1

\ 4
G43 G00 Z50 HO2 S1500 MO03 ;

HO1 100
D1 20
0.5

176



HX®- Programming Manual

Machining Center (MC)

177

13.

2

( Tool Diameter Compensation )

< » F2 » F2 >
H21PG aaa Q r") Q .g e 2001-10-18
HAPG aaa WLE | DRN | oPs | BDT | sk | 0000OOD L]
2752 O | 27200 () | 2733 @ | 27200 @)
D1 H 1 0,000 D &R 0,000 H &5 0,000 |}
B2 10,000 H 2 0,000 D &6 0,000 H &6 0,000
03 noog H 3 0,000 D &7 0,000 H &7 0,000
D4 0000 H 4 0000 D GB 0000 H &8 0,000 |
[N 5000 H & 0,000 D639 0,000 H &9 0,000
0B 16,000 H B 0000 D70 0000 H 70 0,000
D = D7 noooH ? 0000 DT 0,000 H 7 0,000
D # 0oo0 H & 0000 D2 0000 H 72 0,000
AVCHE| K] AR EAE 09 0ooo H 9 0000 D73 0000 H 73 0,000
7 B Eia (R 1] 0,000 H 1o 0000 D74 0000 H 74 0,000
D11 0000 H 0o Dvs 0000 HE 0,000
= 360.000) X 50.000 01z 0000 Hi2 0000 D76 0,000 H 76 0,000
'd 143.999| v 100.000 D13 0ao0o H13 oo D 0000 H T 0,000
D14 0000 Hi4 0000 D7s 0000 H78 0,000
z -0.001| Z 100.000 D15 0000 H15 0000 D9 0000 H 79 0,000} -
R N = a M 3=
4 g = | | | | 82z




13.

13.2.1

(G40, G41, G42, G39, Tool Diameter Compensation )

G40
G41
G42
G39

[GOO / GO1] X _ Y _
[GOO / GO1] X _ Y _
[GOO / GO1] X _ Y _
(X_ Y _/1_J 3}

G40
G41
G42
G39

(Cutter Compensation Cancel)
(Cutter Compensation Left)

(Cutter Compensation Right)

(Tool Diameter Compensation at Corner Arc)

XY _ /1.3

» F2

» F2

PI 72 1
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A (D)
D1 10,000
D2 10000
D3 0,000
D4 0,000
D& 5,000

s
e
~
N
I
=
2
0
40

[] w

MDI
00 D00

D00

, MDI
G40

G40

TRle R

=82 (R)
1 10,000
2 10,000
3 0,000
4
b

(o

0,000
8. 000
+

o
o
O
o
O

12 25 23

0 D00
G40

RESET , M02 M30

G41/G42

G40

G41

G42




+¥Y
i
x4
341
+ X
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13.2.2 C type (G41,G42, Tool Diameter Compensation)

(1) Start - Up

> G41/G42
, Start  Up
> G411 G42 ,
Start Up

» Start-Up
» Start-Up [ G02/G03 ]

S Single Block

( )

SS Single Block

L straight line

C arc

r

o
®  a>=180° (G42)

Linear—Linear ‘

- Workpisce

_Start position

Linear—Circular |

|

Start position Tool centar path Programmed path
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® 00°<=a <=180°

(P1128(#3128))

(G42)
Ao C ) B ()

Linear—Linear f

Start position

| Workpiece }

Pregrammead path

____________ )
S L Tool canter path
Type ]
A |Linear—Circular
Gy
: Wurk*;{
piace
3!
ERaE
Tool center path  Programmed path
Linear—Linear | Start position
NG
\ L% . Workpisce
L‘\ i -j 3 SR et : ;
\\ \\ ™ Frogrammad path
- r
\ r
s L e e -5
Tool center path
Intersection ™
Type L
B Linaar—Circular

Start position

Imersection Tool center path  Pregrammed path
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® a<90°

(Pl 128(#3128))

(G42)
A ( ) B C )

Linear—Lingar

Type

Start position
caz// e )
FL . Workpiece |
LT H
. -
i Programmed path
|/
:ki
| -
5 L Tool center path

A Linear—Circular

Tool center path \

N

PN

Lingar—Linear

Start position

ERE 1
i;_ ‘Workpiece |

Programmed path

Al
Tocl center path &
Programmed path

183




13.

e 1°>a (G41)
s, L Tool center path
e
S
r ‘I‘:‘-‘-‘-‘-*“-.
T~ P d path
-H'"“-“‘- b
Ga1 Less than 1 deg Start position
4 (Start-Up)
G91 G40 -
NB X100.0 Y100.0 ;
N7 G41 X0
NE Y-100.0;
N9 Y-100.0 X100.0 ;
S5
M7,
A
\\.
N6 N8 s

Tool centar path

Programmed path
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Offset
: Start-Up
® 180°<=a

(2)
G40

Linear—Linear ‘

1 _w::r'!q:fe ce

o
ki

<
s

Intersection

Frogrammed path

L Toaol canter path

Ty
© " Workpiece i

i

Programmaed path
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—

g 1
Intersection
—H T ————————— 0
r Tool centar path
L Pragrammed path
1 —— =
S — .D-q- ——————————————
Intersaction
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] 90° <=a < 180°

Linear—Linear

. Workpiecs

Programmad -,-.;ath

Tool centar path

Linear—Circular

e ;Wdr:kp_ie{:B LEe e }
P n..-.-'.""l §

Proegrammed p;ﬂ'l

Tool center path

Circular—=Circular
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4o

oo e R R

B

i

e
e

BeerEE e

R

° a <90
Linear—Linear J =
L/ o
/! : S :
5 i 1 :--\- = .v ‘wo\r‘i‘(\PiecCE i »:‘ :
r 4 TR ‘f.‘:iii:fi'\f'::__.;.
qu’ = % : e e e e P Y
Programmed path
or
R A Tool center path
—_— ]
I L
Tool canter pa’th'::!J
Circular—Linear ‘ = fQ ™
e
b} Bk ..1
G el _
S s i iﬂ";’orkpﬁ oﬁ’. b
i : s isce.
£
: Shbgen L . : samy
7/ - Programmed path
Ar
1A ol centa h
: o Ta r pat
Tool cen{!a’r path Frogrammed path
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189

(3)

Offset
°

G41/G42

Linsar—Linear

Tool center path “~.Workpiece™>

. i
Linear—Circular J—c
f..—-"
~7C
T "
Wnr[-q}:frce s / E
U gsee / . .
Programmed path Ji § ey ol
r f PLlaiae i
! ; iniisd
© ‘Workpiece :
Tool center path L 2]

Gircular—sLinear —‘ F—

| Workpiegs ™.
G422 \“‘\

o -~

Programmed path

\-.

s

Toaol centar path

L
_____ R
T
- 11 e
S el i
.- - Workpiece
Circular—Gircular |
- Workpiecs | C__J____ B
L G4z i !,{. .
. -
: -~
Programmed path r
r
— 4 TG4t
Tool centar path “é Workpiece:
S




13.

L
S s
Fd
SR /
g SR - r
e e i /
oG4z (G42) n &5
LA e
Al  Workpisce |
e
L
G42 N
G41

ion
/
ﬂ/’

Center
Ceanter

[ J
Linsar—Linear
T ;
;WPT@ 8 T
L nd
O]
Programmed path
s
Tool center path
Programmad path —
Tool center path :
Linear—Circular
S
P ™~
L
- /
L
-
Tot?’center path
Programmed path
Circular—Gircular
An arc whose end posit
is not on the arc
Programmed path
Cr____v"'": s L
" Tool center path
L]
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Tool center path

(G42)
NS G0O1 G91 X50.0 Y-70.0 :
N6 G41 G02 J-50.0 ;

N7 G42 GO1 X50.0 Y70.0 ;

Frogrammad path
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G28, G29, G53
G92, G54~G59, G52

G28

Qo8 Intermediate position

r

A
(G42 GOO) / 78
y;
~ .
Reference position
G29, G28

(G29 spacified immediately after G28

Intermediata
Programmed path G288  position G23  @Goo

@42G00)
d : S LN
@ Tool center patn  Referance positionty

G29 specified not immediataly after G28 ]

Programmed path 29 Intermediate position ggg

Fon o
AN
.
,.f
Py \\/)\
s s \\
"
™,

(G42 GOO) //
i

& Tool center path 5
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193

G92

o
Tool center path

Programmed path

N7
(G41) G82 block
NS G91 @01 X70.0 Y30.0 ;

N6 X60.0 ¥-30.0 ;

N7 G92 X20.0 Y10.0 ;

N8 GS0 GO1 X80.0 Y40.0 ;




13.

°
NE G91 X100.0 Y100.0; N7 N8
N7 G04 X10.0 ; =
NE X100.0 - Programmad path
s
L __ ,oTool center path
s B85
L~
// Block N7 is executed hera,
&
0
(N6 , Single block )
Eg S{?T A100.0Y100.0; M7 MNEB - Programmed pati
N8 X100.0 ;
ME -1
/88 T Tool canter path
L
”
~
e
&
2
(N6 , Single block )
NE G91 X100.0 Y100.0; N7 N& NG
N7 821 : Programmed path
ME G04 X10.0 ;
NS X100.0 ;

-1
e S8S % Tool center path

L .
/’f Blocks NY and N8B are executed
// hers.

4
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(4) Offset Cancel
G40 Offset
, Offset Cancel

® 180°<=a ( G40)

Linear—Linaar

e v Workpiscer T L]

Programmed path

/i
A’dri}cﬁ. '
i pleca]
el b 3

Programmed path  Tool center path
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® 90° <= a < 180° (G40)
Linear—Linear
i e e R B G4
.. Workpiece =
:»ﬂesae-'&%i-r&&':f'= S /s
S PSR _ /L
Programmed path //
rf
7
————— e
Tool center path L S
Type
A Circular—Linear
Programmed path ¢ Tool center path
Linear—Linear
Type
B Circular—»Lingar
: L intersection
Programmed path  Tool centar path
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® a<90° (G40)
Linear-2Linear
= 'Workpi_acal- §
! e a : H ll"_-
Frogrammed path GF42 i "E
h"ni .
o B
Tool center path L S

o Tool center path

Typa | ;
A Circular—Linsar J
;'('Vork—
| piece
£ e
Programmed path
[ Lingar—Linear :5
~ Workpiece !
Programmed patt
Tool center path
o — o — —_—r
Type
B

Circular=Linear

Programmed path

¢ Tool center path
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° 1 (G40)
S Tool centsr path

° ( G40)

N& G91 X100.0 ¥100.0 ; N7 NE

N7 G40 : -

N8 X100.0 20 ; -~

~
ME L
Programmed pat /83
L.

" Tool centar path
y
&
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Machining Center (MC)

G40

G41/G42 offset
G40

° 1,9

I_,J_,K

G40

. (1,3, (LK) J,K)

M1 {542 mode) ;
M2 G40 Xavb_J ;

In the G42 block, the tool center moves towards X,
In the G40 block, the tool moves towards E,

E(a, b)

Tool canter path

N

G42 Programmed path

Workpieca.
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[ J
E
—
-r"'..’.‘
- G40 Tool center path
SEEF_“'— -
r
E42 Programmed path
e e — e
R e (Y
r LRttt
° P1 P2

Tool centar path

N5

(G41)

M5 GO1 G919 X100.0 ;

NE G02 J-60.0 ;

N7 G40 GO1 X50.0 Y50.0 I-10.0 J-10.0;
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N4 | 40,0
{
|
|
| 1
NB; 40.0 ]’
} 20.0 /
| J
| 7
N2 | //
,//NB
N1 3 L
20.0 N10 N9
NIl Y axis
"
20.0
X axis unit : mm
N1 G91 G17 GO0 G41 X20.Y20.D08; ( D08 )
N2 GO01Z 25. F100; (
)
N3 Y40. F250;
N4 G39 X40. Y20.; ( )
N5 X40 Y20. ;
N6 G39 X40. Y-20.; ( )
N7 GO02 X40.Y 40.R40.0;
N8 X 20.Y 20.R20;
N9 GO1 X 60.;
N10 GOO Z25.;
N11 G40 X 20.Y 20.;
N12 M30 ;
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13.

13.

3

(G45~G48, Tool Offset)

G45 [GO01/ G02/ GO3]X _Y _D
G46 [G02 / G03] X Y _ D _
G47 [GO02 / GO03] X Y _ D _
G48 [G02 / G03] X Y _ D _
G45 [ Tool Offset Increase ]
G46 [ Tool Offset Decrease ]
G47 2 [ Tool Offset Double Increase ]
G48 2 [ Tool Offset Double Decrease ]
D
X, Y G17 X Y
» F2 » F2
MDI
G45 G48
2 , 2 One Shot
G46 G47 G48
%
el -ECS
WET ‘ N
RG4S | ‘ S
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[] w

D [ 1
MDI G02, G03
l, J, 1/3, 3/4 G45~G48
, G40, G41, G42
Metric G21 Inch G20
0 —~ +999.999 mm 0 ~ +99.999 inch
0 — +999.999 deg 0 — +£999.999 deg
, G90
G45 —~ G48

g‘_rl [TEIEI'] _E; ﬁ ﬁg
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13.

NiZ Ml
e
i : '|J. 4?:1?}/
' ) e Ne
L= —_— ! Warkpises NI‘-E"»,_ _r
1 | Na
i ! T '.
I ! [ |
g i INg o ﬁ\i\%{}/ 4
i : i i i “ |
BT Wt R
n 7
“ -
Y axis - >
1_@ M14
Origin | 80 B0 40 an 30
X axis
20 01 1 +10.0
N1 G91 G46 GO0 X80 Y50 D01 ;
N2 G47 G01 X50 F120 ;
N3 Y40;
N4 G48 X40 ;
N5 Y-40 ;
N6 G45 X30 ;
N7 G45 G03 X30 Y30 J30 ;
N8 G45 GO01 Y20 ;
N9 G46 X0 ; 0 , = X
10
N10 G46 G02 X-30 Y30 J30 ;
N11 G45 GO1 YO ; 0 , +Y
10

N12 G47 X-120 ;
N13 G47 Y-80 ;
N14 G46 GO0 X-80 Y-50 ;
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14 (CUSTOM MACRO)

(Sub-program)

- ()
- (@)
- ®)

G65 P pR_ Yy _A o B_B K_k;
: Macro program number
: radius

P

Y

o : Start angle
B : Angle between circle
k

: Number of circle
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14.1 (Custom Macro Command)

14.1.1 (G65)

14.1.2 (G66 /G67)
14.1.3 G

14.1.4 M

14.1.5 M

14.1.6 T

14.1.7 M98  G65

14.1.8 (G66)

14.2 (Custom Macro)
14.2.1 Format
14.2.2
14.2.3
14.2.4

14.2.5
14.2.6 CNC

14.3 (Custom Macro)
14.4

14.5

14.5.1 PLANE DRILL
14.5.2 (1 )
14.5.3 WHILE - ENDm
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Machining Center (MC)

14.1 (Custom Macro Command)
14.1.1 (G65)
G655 P _ L < >
G65
P (Program Number)

(Custom Macro)

°
°
°
L] local , common system
°
L4 4
(1)
° G,L, N, P, O
B_C_..Z)
I, J, K
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)

(G, LN, P,O

#1

#H2

#11

#13
#17
#18
#19
#20
#21
#22

#23
#24
#25
#26

(2)

J K ...

I_
A, B, C

_ K
10

A_B_C
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209

o I
A #1
B #2
C #3
11 #4
Ji #5
K1 #6
12 #H7
J2 #3
K2 #9
13 #10
J3 #11
K3 #12
14 #13
J4 #14
K4 #15
15 #16
J5 #17
K5 #18
16 #19
J6 #20
K6 #21
17 #22
J7 #23
K7 #24
18 #25
J8 #26
K8 #27
19 #28
J9 #29
K9 #30
110 #31
J10 #32
K10 #33
1,J,K 1~10




14.

(3)

G65

type |

)

G65 A1.0 B2.0 13.0 14.0 D5.0 P1000;

#1 = 1.0 (A)

#2 = 2.0(B)

#3

#4 = 3.0(11)

#5

#6

#7 = 5.0(D) [ #7 4.0(12)

#7) ]

type |

D5.0(D =
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211

14.1.2

(G66 /G67)

G66 P _ L _<

Go67
G66
G67
P_ (Program Number)
L_
(G65)
G66 G66
G66
(G66) Main

G66 G67
[
Drill Cycle : drill cycle
G66 P9082 R(R ) Z(Z ) X(dwell);

X

G67;

09082(

GO0 Z#18;
GO1 Z#26;
GO04 X#24;

GO0 Z-[ROUND[#18] + ROUND[#26]]1;

M99;




14.

14.1.3 G

(D) 9010.nc ~ 9019.nc G Pl
85 ~ Pl 94 (#3085~3094)
[ PIo5 R 9010.nc £2 G Code

Pl 86 0.0 9011.nc =Z G Code

Pl &7 0.0 9NZnc EE G Code

Fl &3 0.0 9013, nc =E G Code

Fl &5 0.0 94, nc ZZE G Code

FI 90 0.0 95 nc EE G Code

E]] 0.0 9016, nc ZE G Code

FI 92 0.0 97 nc EE G Code

e 0.0 9gnc =E G Code

Pl 94 0.0 99nc =Z G Code
N__ G65P < >;
N__ GXX < >: (G XX

Pl 85 ~ Pl 94 (#3085 ~
3094) )
(2) GOO G01 — G255 10 G
(9010 ~ 9019 ) . G 1
G65, G66, G67
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213

14.1.4 M

@

9020.nc — 9029.nc M
95 ~ Pl 104 (#3095~3104)

9020, nc ?5 kM Code

Pl

Pl 96 1] 9021, nc 2= M Code

Pl 97 1] E2nc = M Code

Pl 58 0 9023 nc = M Code

Fl 99 1] 9024 nc =& M Code

Pl 100 1] 9025 nc =& M Code

Pl 10 1] 9026, nc =& M Code

Pl 102 1] 027 nc =& M Code

Pl 103 1] 028 nc == M Code

Pl 104 1] 079, nc = M Code
N_G65P < >:
N__ Mxx < >; . (M XX

Pl 95 — Pl 104(#3095~3104)
() M FIN, M .(M98, M99 )
(3) MOl ~ M97 10 M
(M02, M30 )

® G M Mxx
® M



14.

14.1.5 M

(D) (P1 95~104) M
N _G_X Y _ M98P ;
N__G__ X__Y__ Mxx;

G M , T Mxx
M
14.1.6 T
1) Pl 105(#3105) T
N_ G_ X_ Y_ M98 P9000;
N__G__ X _Y_ Txx;
14.1.7 M98 G65
(1) G65
(2) M98 M , P L
branch
G65 branch
(3) M98 O,N, P, L single stop
G65
(4) G65 local level , M98
, G65 #Hi G65
#Hi #Hi
M98 #Hi M98
Hi
(5) G66 G65 4 . M98  G65, G66
8
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215

14.1.8

(1)

(2)

(G66)
G66 P _ <
)
- (
) 4
(] (motion)
(motion)

)

(G66)

) )
G66 P9100; (

)
Z1000; (1-1)
G66 P9200
Z15000; (1-2)
G67; P9200 cancelled
G67; P9100 cancelled
Z-25000; (1-3)
09100;
X5000; (2-1)
M99;
09200;
Z6000; (3-1)




14.

Z7000; (3-2)
M99;
(1-1) (1-2) (1-3)
2-1) 3-1) (3-2)
(2-1) (2-1)
(3) Level Local
G65, G66 G ,
level (level 0 ~ level 4). local
variable level 1
level 1 level 2 level 3 level 4
/ - / - / - / -
G65P__ G65P__ G65P__ G65P__ G65P
M99 M99 \ M99 M99
(Level 0) (Level 1) (Level 2) (Level 3) (Level 4)
#1 #1 #1 #1 #1
I I / / I
#33 #33 #33 #33 #33
o (Level 0) #1 ~ #33
o G65 (level 1)
(store) level 1 #1 ~
#33(level 1) (prepare)
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o (level 2, 3, 4) (level 1, 2, 3)

level
o M99 level 2, 3 ( level O,
1,2,3) (restore)

217 TUreoTeK



14.

14.

2

14.2.1

14.2.2

(1)

(2)

(Custom Macro)

00001 - 08999
09000 - 09999 (PA 2)

Custom Macro

A_B_)

# (i=1,2,3,...)

#[ ]
= #1, —#H1
) F#103 ————— #103= 100 F15
Z-#110 —————— #110 = 250 Z-250
°
#100 = 105 #105=-500 , "#H#100"
"#[#100]"
® /,:,0,N

. (G65
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(3)

Optional Block Skip /n n(n=1, 2, ..9)
°
#140 = 1000 G#140 OVER.
) [ 1 (double)
° 0
#1=0
G90 X100.Z#1;
G90 X100.20.;
#1=0
H2 =#1;
#2=0;
#H2 =#1*5;
#2 =0;
o
MDI




14.

14.2.3
, common system
#1 — #33 local Local
local #Hi .(/, O, N
Local . )
#Hi Local
0
#34 —#99 local “
#100 — #199 Common Main #100 — #199 :
#200 — #699 Hi ( OFF/ ON
Com #Hi 0 clear
mon common #Hi
#200 ~ #699:
(#[#i]) OFF
clear
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#1600—~#1663 :
#1664—~#1727 :

type System

#1728~#1791 : X
#1792~#1855 : Y
#1856~#1919 : z
#2112~#2239 :
#2240~#2367 :
#2377~#2385 : G54 X, Y, Z.)
#2386~#2394 : G55 X, Y, Z.)
#2395~#2403 : G56 X,Y,Z.)
Syste | #2404~#2412 : G57 X, VY, Z.)
m #2413~#2421 : G58 X,V, Z..)
#2422~#2430 : G59 X, Y, Z.)
#6718 ~: G modal 32
#4379 ~ #4382 :Servo
#7000 ~#7034: Ul (G115~G118)
#7500 ~#7534: UO (F105~F108)
#8000 ~#8031 : 2
#8032 ~#8063 : 3
#8064 ~#8095 : 4
#4018 : TPG
( )
TPG
TPG
#4018 1 TPG, O
#4018 : TPG
) QT PLC F map
TPG
(9010.nc)




14.

® System

(1)

system  (32bit) : #7000 ~ #7031 , #7032 ~#7035
° Input Signal
System Variable Point Interface input G map

signal

#7000 1 2° UI000 G115.0
#7001 1 2' Uloo1 G115.1
#7002 1 2° UI002 G115.2
#7003 1 2° UI003 G115.3
#7004 1 2" U004 G115.4
#7005 1 2> UI0O05 G115.5
#7006 1 2° UI0O06 G115.6
#7007 1 2" U007 G115.7
#7008 1 2° U008 G115.8
#7009 1 2° U009 G115.9
#7010 1 2% U010 G115.10
#7011 1 211 ulo11 G115.11
#7012 1 2 U012 G115.12
#7013 1 2° U013 G115.13
#7014 1 2% U014 G115.14
#7015 1 2 U015 G115.15
#7016 1 2° U016 G115.16
#7017 1 27" U017 G115.17
#7018 1 2'° U018 G115.18
#7019 1 2° U019 G115.19
#7020 1 2°° U020 G115.20
#7021 1 21 uUlo21 G115.21
#7022 1 2°° U022 G115.22
#7023 1 2% Ul023 G115.23
#7024 1 2 U024 G115.24
#7025 1 2 U025 G115.25
#7026 1 2°° U026 G115.26
#7027 1 2" ulo27 G115.27
#7028 1 2°® Ulo28 G115.28
#7029 1 2°° U029 G115.29
#7030 1 2°Y U030 G115.30
#7031 1 2 U031 G115.31
#7032 32 uloo UI031 G115
#7033 32 ulo UIl31 G116
#7034 32 U220 U231 G117
#7035 32 Ui3o U331 G118
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31
#7032 = § #[7000+i]* 2

i=0

Value of variable Input Signal
1 Contact closed(HIGH)
0 Contact open(LOW)
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(2)

system

o Output Signal

(32bit) : #7500 #7531, #7532 ~ #7535

System Variable Point Interface input F map
signal

#7500 1 2 UOo 000 F105.0
#7501 1 2! uo o001 F105.1
#7502 1 2° U0 002 F105.2
#7503 1 2° U0 003 F105.3
#7504 1 2% U0 004 F105.4
#7505 1 2°  UO 005 F105.5
#7506 1 2°  UO 006 F105.6
#7507 1 2" U0 007 F105.7
#7508 1 2° U0 008 F105.8
#7500 1 2° U0 009 F105.9
#7510 1 2% Uo 010 F105.10
#7511 1 21 uo o011 F105.11
#7512 1 2% U0 012 F105.12
#7513 1 2% UO 013 F105.13
#7514 1 2 Uo 014 F105.14
#7515 1 2> Uo 015 F105.15
#7516 1 2'°  UOo 016 F105.16
#7517 1 2'" U0 017 F105.17
#7518 1 2% uo 018 F105.18
#7519 1 2% U0 019 F105.19
#7520 1 2 U0 020 F105.20
#7521 1 21 U0 021 F105.21
#7522 1 2 U0 022 F105.22
#7523 1 2°° U0 023 F105.23
#7524 1 2% UO 024 F105.24
#7525 1 2> UO 025 F105.25
#7526 1 2°° U0 026 F105.26
#7527 1 2" U0 027 F105.27
#7528 1 2% U0 028 F105.28
#7529 1 2 U0 029 F105.29
#7530 1 2°Y U0 030 F105.30
#7531 1 2°1 UOo 031 F105.31
#7532 32 UO0O  UOO 31 F105
#7533 32 UOl0 UO131 F106
#7534 32 UO20 UO2 31 F107
#7535 32 UO30 UO331 F108
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31
#8032 = § #[8000+i]* 2!

i=0

, Uo[100+1] LOW Vi=0,
uo[100+]]  HIGH Vi=1,
#2001~ #2901
- Shift
Shift
X #2368
Y #2369
Z #2370
- 234
2 3 4
X #8000 #8032 #8064
Y #8001 #8033 #8065
Z #8002 #8034 #8066
)
offset
. Wear offset
(Geometric offset )
X 1—-64 #1728 — #1791 #1920 — #1983
Z 1—64 #1856 — #1919 #2048 — #2111
R(Nose ) 1~64 #1664 ~ #1727
T( ) 1~64 #1600 — #1663
Y 1—-64 #1792 — #1855 #1984 — #2047
)
- T #2112~#2239
D Variables
1 #2112
2 #2113
127 #2238
128 #2239




14.

. #2240—~#2367

Variables
1 #2240
2 #2241
127 #2366
128 #2367

G54( 1) #2377
G55( 2 ) #2386
« G56( 3 ) #2395
G57( 4 ) #2404
G58( 5 ) #2413
G59( 5 ) #2422
G54( T ) #2378
G55( 2 ) #2387
y G56( 3 ) #2396
G57( 4 ) #2405
G58( 5 ) #2414
G59( 6 ) #2423
G54( T ) #2379
G55( 2 ) #2388
. G56( 3 ) #2397
G57( 4 ) #2406
G58( 5 ) #2415
G59( 5 ) #2424
G54( T ) #2380 ~
G55( 2 ) #2389~
4" ~ G56( 3 ) #2398~
9" G57( 4 ) #2407~
G58( 5 ) #2416~
G59( 5 ) #2425~
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(4) Single Block © #3083
System #3083
block
#3083 Single Block
1
0
(5) (- )
#6101 : (0 )
#2431 :
(6)
Modal information
#6718 G group 1
#6719 G group 2
#6720 G group 3
#6749 G group 32
#4882 D
#4883 H
#4721 =
#6716 No
#4792 S
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14.

(7)

System

#6205
#6206
#6207
#6208

(Machine
coordinate)

#4083
#4084
#4085
#4086

AN < X[ N < X

#6319
#6320
#6321
#6322

Skip
Skip
Skip
Skip

G31 skip
ON

N < X

#4379
#4380
#4381
#4382

AN <

G311 skip signal
signal position
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[

G65 P9300 X( ) Y( ) Z( )

09300

#1 = #5001,

#2 = #5002;

#3 = #5003;

GO0 X#24 Y#25;

G04; (#5201 dwell)

G91 X[Xp - #5021] Y[Yp - #5022] Z[Zp - #5023];

X#H24 Y#25 7#26;
X#1 Y#2;

Z#3;

M99
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14.2.4

@ ,
#i=4#

2

#i =Hj + #k
#i =Hj - #K
#i =Hj OR #k
#i =Hj XOR #k

©))

#i =Hj * #k

#i =Hi | #K

#i =Hj AND #Kk

4)

#i = SIN[#]
#i = COS[#i]
#i = TAN[#]
#i = ATAN[#]
#i = SQRT[#]
#i = ABS[#i]
#i = ROUND[#]
#i = AND[#]
#i = OR[#i]

#i = FIX[#]

#i = FUP[#]

® ROUND
IF, WHILE

#1 = ROUND[1.2345]; L #1=1.0
IF [#1 LE ROUND[#2]] GOTO 10; - #2
4.0

3.567

ROUND[#2]
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GO1 X[ROUND[#1]]; - #1  1.4567 X 0.001
GO1 X1.456;

) N1 #1 = 1.2345;
N2 #2 = 2.3456;

N3 G91 GO1 X#1 F100; (X1.235 )
N4 X#2; (X2.346 )
N5 X-[#1 + #2]; (1.2345 + 2.3456 = 3.5801
X3.580 )
N5 X-[ROUND[#1]+ROUND[#2]1; 1+2=3 X3. )
©)

Hi=#Hj + #K*SIN[#1];

® [1

[]
L] [1] 10
#i= SIN[ [ [# + #K] * # + #m] * #n];
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14.2.5
(1)
[IF[< >71GOTOn
< >: EQ, NE, GT, LT, GE, LE
n: TRUE Sequence
n [< =]
(2)
WHILE [< >] DOm
(m=1,2,3..)
I
END m
< > DOm
< > END m
WHILE [< >l IF
DOm ENDm
WHILE [< >] DOm ENDm pair
)
#120 =1;

N1 WHILE [ #120 LE 10] DO 1;
N2 WHILE [#30 EQ 1 ] DO 2;

10
N3 END 2;

#120 = #120 +1;
N33 END 1,

END m
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DO m END m
END 1

DO 1 ( )
DO m END m
DO 1

DO 1

END 1 (
DO 1

END 1

END 1 (

DO 1

END 1

DO 1

END 1 (

DO 3

DO 1

DO 2

DO 3

END 3

END 2



14.

END 1

DO

DO 1

DO 2

END 1

END 2

DO

DO 1

GOTO 9000

END 1

N9000

DO

GOTO 9000

DO 1

N9000

END 1

DO 1

N9000

END 1

GOTO 9000

DO
. DO
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DO 1

G65 ...

G66 ...

G67

END 1

DO 1

M98 ...

END 1
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14.2.6 CNC
(GOTO, DO, END )
(G65, G66, G67, G
)
(M98, M, T )
CNC O, N, P, L M99
single block
CNC
Nose R Macro
- M , G31
1) R
CNC
2) R
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14.3 (Custom Macro)

. (9000.NC ~ 9999.NC)

14.4

(1) MDI

(2) Single Block
single

(G65, G66, G67),

single block

(3) Optional Block Skip

/ optional block skip
(4) EDIT Mode
(PA 2) 9000 ~ 9999
(5) RESET
RESET clear local (#1~#33) common
(#100~#199) O clear ., (P1'74) clear
clear
, DO clear
main
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14.

(6)

(7) Feed

(8)

restart page

M , T
M98
Hold
Macro feed hold , Macro
°
#0, #1 ~ #33 ( ), #34 ~ #99,
#100~#149, #150~#199,
#500~#699,
System
°

. + 10"

. + 107
[ < >

1+ 99999999.999

: + 0.0000000001
°

4
o []
10

°
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14.5

14.5.1 PLANE DRILL

G40 G49 G80 ;

G28 G91 Z0. ;

G28 X0.Y0. ;

G90 G92 X150. Y150. Z200.;
Z50.

GO X0 YO

#100 = 15. ; X DRILL NUMBER
#102 = 10. ; X DISTANCE
#103 =0; ; X COUNT

#111 =5. ;Y LINE COUNT
#112 = 10. ;Y DISTANCE
#113 =0; ;Y COUNT

#200=0. ; START X POS
#201 =0.; STARTY POS

G90 X[#200] Y[#201]

N10

G90 X[#200] Y[#201 + #112 * #113]

N20

:G81 X_Y_ Z-15.R2. F200.

GO0 X[#200 + #102 * #103] Y[#201 + #112 * #113]
G1 Z-10. F100.

GO Z5.

#103 = #103 + 1;

IF [#103 LT #100-1] GOTO 20
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#103 =0;
#113=#113 + 1;
IF [#113 LT #111-1] GOTO N10

G91 GO Y50.
X50.

#102 = #102 + 1;
G49 G00 Z200. MO05;
MO02;
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14.5.2

(1 )

(Macro Program)

G40 G49 G80 ;

G28 G91 Z0. ;

G28 X0.Y0. ;

G90 G92 X150. Y150. Z200. ;
Z50.

GO X0 YO

#100=0., ANGLE
#101 =50.; RADIUS

N20

G1 X[SIN[#100] * #101] Y[COS[#100] * #101]
#100 = #100 + 1;

IF [#100 LE 360.0 ] GOTO 20

G91 GO Y50.
X50.

#102 = 1; count
#102 = #102 + 1;

G49 G00 Z200. MO05;
MO02;



14.

14.5.3 WHILE - ENDm

(Macro Program CIRCLE DRILL)
G40 G49 G80 ;

G28 G91 Z0. ;

G28 X0.Y0. ;

G90 G92 X150. Y150. Z200.;

GO0 z10.

GO0 X0 YO

GO0 X0 YO

#100 = 0. ; START ANGLE
#101 = 50 ; RADIUS
#102 = 45. ; BETWEEN ANGLE

N150 WHILE [#100 LE [360.-#102]] DO 210

N200 WHILE [#101 GE 10.] DO 220

:G98 G81 X[SIN[#100] * #101] Y[COS[#100] * #101] Z-15. R2. F200.
GO X[SIN[#100] * #101] Y[COS[#100] * #101]

G1 Z-20. F100.

GO Z10.

#101 = #101 - 10.; (INCREASE)

END 220

#100 = #100 + #102 ; (RADIUS DECREASE)
#101 = 50. ;RADIUS

END 210

G91 GO Y50.

X50.

G90 G49 GO0 Z200. M05;
MO02;
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15

(Special Functions)

15.1 (High Speed Machining)
15.1.1
(G10.3, High Speed Machining Mode)
15.1.2
15.1.3 (Special Feature of High Speed Machining)
15.1.3 (Special Feature of High Speed Machining)
15.1.4
(High Speed Machining Parameter Setting)
15.2 (G50,G51, Scaling Function)
15.2.1 /
15.2.2 /
15.3 (G50,G51, Mirror Image)
15.4 (Coordinate Rotation)
15.4.1 (G68, G69, Coordinate Rotation)
15.4.2 (Relationship with other functions)
15.5 (Prohibition Area Setting/Cancel)
15.5.1 H/W( ) Limit (Hardware Limit)
15.5.2 S/W( ) Limit (Software Limit)
15.5.3 S/W Limit
(G22, G23, Software Prohibition Area Setting by the Program)
15.6 (Stitch Function)
15.6.1 (Stitch Function Mode)
15.6.2 (Explanation about Stitch Function)
15.6.3 (Stitch Function Parameter Setting)
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15.1 (High Speed Machining)
15.1.1 (G10.3, High Speed Machining Mode)
G10.3
G11.3
G10.3 [ High Speed Machining Mode ON]
G11.3 [ High Speed Machining Mode OFF]
15.1.2

Feed Forward

JHEAZE
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15.1.3 (Special Feature of High Speed Machining)
Hardware
475 Block Interpreter(Pentium 133MHz) , Imm
475mm/sec
[ | 100 Block Look Ahead
[ | Feed Forward
]
]
smoothing
] (G01) (G02/G03)

] Feed Override

] smoothing

Feed Hold,
Single Block

interlock
TPS
Manual ABS On/Off

Machine Lock
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L wuw Ao

smoothing
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15.1.4

(1)

(2)

(3)

(4)

247 TUreoTeK

(High Speed Machining Parameter Setting)

< -=> 1-> >
_ P a0 ! AEFIE EF H(0:Type 1.1:Type 2

Prd 701 50 msec U712 B2V D2 A8

Fhd 704 0 msec DEINE HIFE 12k A= 2(Type?)

Fr 710 30000 mmrn/min T2 50 B&8 =0

PR 711 1.0 mm/min DD 5| ZEa 20

P 720 0 mrm/min IE7HE OHI A HERS

P rel 0.0010 " i DI HA2 T FHEH (Type 1)
_PM 725 0 A£7HE d8 22F Factor

P 72 l RECHEDIS AS MY (Typed) (AR DR I AHSEH

PR 730 0,000 mm R&EHEDIS e ZH 22 20| (Typed)

P 731 0.000 ‘mm R=CHED|S J|F B (Type?)

P T3¢ 0.0 mm/min R SEHEDS JIE IESE (Typed)

P 735 l D&IIE IBEE HH{ITBSE LEHH DEIBSE)
TPM 70 | 1 DEIITE GIIEES] MOl DS LLHILE)

( PM 680)
Typel:
Type?2 : 100
Typel , Type2
( PM 701)
1000mm/min 25~45
(Type 2) ( PM 704)
Jerk
0
/ ( PM 710,711)



15.

(5) ( PM 720)
, 0
(6) Factor ( PM 725)
Factor
Typel
Type 2 Smoothing
Sampling Smoothing
, Sampling . 3
& &
>
L I
* #*

>

OHERGFAC
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(7)

(8)

(9)

OHSRLMTF

(PM 730)

(R)

(R)

(G00)

(Type 2) (PM 729)

OHSRLMTR

(Type 2)

(PM 740)



15.

15.2 (G50,G51, Scaling Function)
15.2.1 /
G50

Gl X_Y _Z_P

G50 [Scaling Cancel]
G51 ON [Scaling On]
X Y_Z_ G90
XY Z_ G51
P_
1/1000
(2 = P2000, 0.5 = P500)
P
G50
[]
P : Pl 108~116 (#3108~3116)
X, Y, Z G51 G51
G50, G51 G
Pl 149(#3149) G
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15.2.2

/
G50
G51X Y _Z 1 _J _K_
G50 [Scaling Cancel]
G51 ON [Scaling On]
X_Y_Z_ G90
X_ Y_Z_ G51
I_J _K_ =X ,J=Y ,K=Z
1/1000
[ : G90
G90 GO0 X0. Y100. X0. Y100.
G51 X0. Y0. Z0. 12000. J1000. 1 X 2 .Y 1
G02 X100. YO0. R100. F500. X200. YO.
[] »
P I, J, K , (Scale Factor)
Pl 108~116 (#3108~3116)
X, Y, Z G51 G51

G50, G51
Pl 149(#3149) G



15.

50.0

22.0

22.0

4

GO00 G90 X0. YO0. ;
Z2.;

G52 X22.Y22.

G51 X0. YO0. 11000. J1000. ;

M98 P1234 ;
Z2. ;
G52 X85. Y50. ;

G51 X0. YO0. 11500. J1500.;

M98 P1234 ;
G50 ;
G52 X0. YO. ;
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G51

- G73/G83

G51
(G91)

, G50

(Canned cycle) Z

Q (return relief)

- Fine boring (G76)
- Shift of X and Y axes in back boring (G87)
G27, G28, G29, G30, G92 G50

(center of rotate)

G51
(G51
(G90)
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15.3 (G50,G51, Mirror Image)
G50
G51X Y _Z |- J- K-_
G50 [ Cancel any Mirror Image Command ]
G51 [ Mirror Image ]
X_Y_Z_ G90
X Y_ Z_ G51
| J K. -
=X J=Y K=2Z
1/1000
ex) 1000 : X @ )
J-1500 (1.5 )
K-2000 : Z 2 )
P_ _
J K P _
(2 = P-2000,
1/2 = P-500)
/
G51 I_J_K_( P)) (+)
)
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[

10|10

70.0

15.0

15.0

e

735.0

G54 G91 XZ0. ;

G54 G90 GO0 X0. YO. ;

G52 G90 X90. Y80. ;
GO0 XO0. YO. ;

M98 P1234 ;

Z2

G52 X60. Y80. ;

G51 X0. YO. 1-1500. J-1500. ;

M98 P1234 ;
G50 ;
G52 X60. Y60. ;

a

2

X,y

15 )




15.

15.4 (Coordinate Rotation)

15.4.1 (G68, G69, Coordinate Rotation)

G17 G68 X _ Y _R
G18 G68 Z _X _R
G19G68Y _Z R
G69

G68 [ Coordinate System Rotation ]
G69 [Coordinate System Rotation Cancel ]

G17 X_Y G17
G18 Z_X G18
G19 Y_Z G19

R_
[] w»
G68 ( )
G68 (G91)
(G90) G68
, G68
R Pl 117(#3117)

G69
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EY A

Z¥ 8

G117

G68

R
G68

G27, G28,

Pl 150(#3150) 1
decimal point
G00, G01
G29, G30,G92 G69




15.

15.4.2

(1)

(2)

(Relationship with other functions)

G68, G69

[

N1 G92 X0 YO G69 GO1

N2 G42 G90 X1000. Y1000. F100 DO1
N3 G68 R-30.0

N4 G91 X2000.0

N5 G3 Y1000.0 J500.

N6 G1 X-2000.

N7 Y-1000.

N8 G69 G40 G90 X0 YO M30

(G51 )

(a,b) scale

scale

G51... ( )
G68... ( ON)
G69... ( OFF)
G50... ( )

R

30.0 )

scale
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(G41/G42) (setting)

[

(G40 )
G51 ... ( )
G68... ( ON)
G41.. ( )
(3) ( )

[

G92 X0 YO G69 G17
GO01 F200 HO1

M98 P2100

M98 P2200 L7

GO0 G90 X0 YO
M30

02200

G68 X0 YO G91 R45.0 (O
)

G90 M98 P2100

M99
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02100

G90 G1 G42 X0 Y-10.0
X4.142

X7.071 Y-7.071

G40

M99

[

N1 G92 X-50 Y-50 G69 G17 ;

N2 G68 X70 Y30 R60 ;

N3 G90 GO01 X0 YO F200 (G91 X50 Y50) ;
N4 G91 X100 ;

N5 GO1 Y100 ;

N6 X-100 ;

N7 Y-100 ;

N8 G69 G90 X-50 Y-50 M30 ;

(

: X 70. Y 30.)

60°)
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15.5 (Prohibition Area Setting/Cancel)

15.5.1 H/W( ) Limit (Hardware Limit)

H/W Limit Switch

Over Travel
OP Panel Mode Select JOG
Axis Select O.T Release
15.5.2 S/W( ) Limit (Software Limit)
Soft Limit
MDI
S/W Limit
[
Soft Limit Soft Limit
X :,Y 2,Z 4 .
Soft Limit PM 3378~3409 (#23378~23409)
Soft Limit PM 3410~3473 (#23410~#23473)

/
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15.5.3

S/W Limit (G22, G23, Software Prohibition
Area Setting by the Program)
G22 X Y _Z I _J _K_
G23
G22 [ Stored Stroke Check Function On ]
G23 [ Stored Stroke Check Function Off ]
X_Y_Z_ A
A
| J K. B
B A
I >X ,J >Y ,K >7Z | J_ K_
X Y_Z_
G22 G22
Limit Over”
G23
[] w
G22 G23 G
G23
G22 PM 3474 (#23474) 0
.1 , G22
G22 PM 3475 (#23475)
G94 F500 GO1 IP
G95
, G94
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_mmee
NN

7%
iz
2222477

N

/b

iz
Gz
Grizz7

N

N
N\
N

7

\
N

AH(D.Y)

=
™
—_
—
—

)
T
N
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[

F pEE ]
|
60.0 120,527 Jd
T .
N
. B ———————— S
| A -——————7 —\I‘ |
| -
|| Lo
P! Loy
P! Loy
P by
| Lo 3
I | | I ™
P! Loy
P! .
|| Lo
P! Loy
| |
I 1
I N I
#—X —————————————————————— - i 9=H
® Do o
® MHEI
T
[] w
G30 G91 70
G22 X-120 Y-100 1-190 J-150 (A a (-120,-100) b (-
190,-150)
4 ( )
G23 (
4
G30 G91 70
G22 X-110 Y-90 1-200 J-160 (B a b’
)
4 ( )
G23 (




15.

15.6 (Stitch Function)
15.6.1 (Stitch Function Mode)
G63.1
G63.2
G63.1 [ Stitch Function Mode ON]
G63.2 [ Stitch Function Mode OFF]
15.6.2 (Explanation about Stitch Function)
8
15.6.3 (Stitch Function Parameter Setting)
< > —> Stitch >
stitch MO 2=
P 7308 0 S2015 SSO0RS A2 HO ALS BE(0ARS 2R 104
FM 7321 0,000 mm S&0l& S22 2 ohy 2l 7= 2l @40
P 7322 0,000 mim ==00& E82 2 THE JIE 0| H#E2
PM 7323 0,000 rrirn S&012 S22 2 °HY 2 7= 20| #3)
P 7324 0,000 mirm =350l E82 S JIE 0| )
P 7325 0,000 mirm S&01& E22 2 Thy 2l J1F 20| #5)
P 7326 0,000 mm S&0l& S22 2 ohy 2 7= 20| #6)
P 7327 0,000 mim 24015 529 2 T2l J1E 0| (#7)
P
PM 7308 O
, 1

OPPGOX(Y)F, OPPGOX(Y)T
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)
0< S< (#D) Feed(#1) OPPGOX(Y)T(#1)
#) < S< #2) Feed (#2) OPPGOX(Y)T(#2)
#2) < S< #3) Feed (#3) | OPPGOX(Y)T(#3)
#3) = S< #) Feed (#4) OPPGOX(Y)T(#4)
#4) < S< #5) Feed (#5) OPPGOX(Y)T(#5)
#5) < S< (#6) Feed (#6) | OPPGOX(Y)T(#6)
(#6) < S< #7) Feed (#7) OPPGOX(Y)T(#7)
#) < S Feed (#8) OPPGOX(Y)T(#3
Pr 7328 0.0 mrmmin “Z &0l 88 2 THHE Feed (1)
Pr 7329 0.0 mm/min AE S0l BEY & THHE] Feed (#2)
Pr4 7330 0.0 mmmAmin *Z 5005 EEY 2 TFEH 2 Feed (#3)
PR 7331 0.0 mm/min ~E 220l 285 & EPEHE Feed (#4)
Pr 7332 0.0 rarm/min “Z o&0lE 285 2 THHE| Feed (#5)
P 7333 0.0 mm/min *Z g&0lE 885 2 THHE Feed (#6
Phd 7334 oo mm/rn!n ><=’:F= =205 B8Y 2 TS Feed (#7)
Pr 7335 0.0 mm/min *E =2&01& SE 2 TEHZ Feed (#8)
Prl 7336 0 msec “Z o505 S8 = THHE| D AL #D
Fr 7340 0 msec *Z S501& EED 2 TEHIE] T A2 (#5)
Pr 7341 0 msec X:’:E =501& E82] 2 THE| DS AZH#6)
Prd 7342 0 msec X:’_E =501& EE = THE s AL E
Em gﬁ Dg mse/c ﬁé‘; E%g:%‘ Ei—l 3. CHHE JP‘“‘ Al ZE ()
L0 mm/min = =201 BES| 2+ F
PM T35 00 mmvmin V2 Sa0% Bl 2t chi= Fesd (12
PR 7346 0.0 mrm/min YE S&01% 882 = B2 Feed (#3)
P 7347 0.0 mm/min YE 25012 282 = EHH2 Feed (#4)
Prd 7348 0.0 rmm/min YE Z&01& B2 2 SHH 2] Feed (#5)
Prd 7349 0.0 mm/min YE S&01& B2 2 SHH 2] Feed (#6)
P 7350 0.0 mm/min YE S&01& BED 2 SHH 2 Feed (#7)
Phd 7351 0.0 mm/min V=’:F= =505 B2 ZF THHY Feed (#3)
Fl 7352 0 msec ¥E S500& S8 2 TS T A2 QD
P 7353 0 msec ¥E S0l 285 2 CHHE =Y 7*“‘ AZERE
Prd 7354 0 msec YE =501& BES] & CHY = 3‘|-7“‘ A (#3)
P 7355 0 msec Y= o5UlE 222 2 U RS AL )
P 7356 0 msec Y:’:E =501 EE = THH = TS AL 35)
Ph 7357 0 msec Y& 5015 S85] = B S J4E A7 (6
PI 7368 0 msec Y& 25015 S82 2 BHHS] TH&s AL
Ph 7359 0 msec Y& =505 S82] 2 TS| TS A (38
P 7374 0 msec ®E 02t ® PPF HED] 28 AIZHEE G0
P 7375 0 msec ®E Ot ® PPF HED 28 A7 EE G2
PM 7376 0 msec ~% 0|52t 8 PPF *’.;?—I =5 A2 EE #3)
PR 7377 0 msec #*Z N|&2h= 8 PPF &EE| 23 AIZF 23 #4)
PM 7378 0 msec *& 0|28 © PPF *._?-I =3 A2 EE (#5)
P 7379 0 msec *& 0|&£2t8 ® PPF *._g—l = A2 EE (6
P4 7380 0 msec = 0l=2t8 ® PPF A &8 58 N2 &5 40
P 7381 0 msec ®E 02t ® PPF H1FS 28 A7 EE G5
Pr 7302 0 msec Y& Ol&2t= 8 PPF ’.;?—I =5 AZEEE #D
Ph 7303 0 msec Y& N[&2t= 8 PPF ’.;34 =5 A2 EE #2)
P 7384 0 msec Y= 0| &zte & PPF ﬁ¥—| E28 M EE @D
PM 7385 0 msec Y& 0|£2t8 © PPF *._g—l = A2 EE #)
PM 7306 0 msec Y& 0|28 ® PPF M &2 &3 A2 5 #5)
P 7387 0 msec Y& Ol -‘EE M OPPF MED =3 A2 JE (#5)
P 735A 0 msec Y& Ol&2te ® PPF MED 28 AZHEE @D
Em ;ggg g msec g: %Il“ifé ; ';PF‘E ilz_l =8 A7 EE (#8)
msec = Mo &= A2 AT
P 7391 0 msec PPE MZ0 =laf PPFIELOW IS AT Al2E 22
Pl 73592 0 msec PPFS HMELHIGHE [ IS S5 T3 FH A2 48
P 7393 0 msec St!tch(}'il-—".-) BEHM RS E A PFF S A0S AD AMZHE
P 7304 0 msec stitch(At) EEHM NPFINIECHE 28 AEE] AW AL
P 7385 0 msec Stitch(Ab==) ZEHM PPEMEH 2l FPFHUEE LOWE Sl=
Pl 7408 0,000 rmm Stitch(Ab) SEM M 25018 EE2 #[H 0|
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15.

PM 7321 — 7327 :
PM 7328 — 7335 :
PM 7336 — 7343 :
PM 7344 — 7351 :
PM 7352 — 7359 :
PM 7374 — 7381 :
PM 7382 — 7389 :

PM 7391 : PPE
PM 7392 : PPFS
PM 7393 :

PM 7394 :

PM 7395 :

PM 7408 :

(

< X < < X X

Feed
Feed
PPF
PPF
PPF LOW
HIGH
PPF
NPFIN
) PPE PPF

LOW
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