
 



 

 

 























 





 





 





 









 







 



 

 

 



 





 



 





 





 



 

 
 

 

 

 

 

 

 

 

 



 

 



 







 



 







 



 

 





 

 

 

 





 

 



 

 



 

 



 



 

 



 



 





 





 
 





 



 

 

 





 



 

 

 





 

 

 

 

 

 

 



 

 

 



 





 

 



 



 

 

 





 

 

 

 

 



 







 

 

 

 



 

 

 



 



 

 



 

 



 



 

 

 

 







 

 





 

 

 

 

 

 

 

 

 



 



 

 

 

 



 



 

 

 



 

 

 

 



 

 

 

 





 



 



 

 

 

 

 

 



 



 

 

 

 



 



 

 

 





 





 





 
 
 



 

 

 

 



 

 



 

 





 



 



 



 



 

 

 

 

 





 



 



 



 

 

 



 



 



 



 





 



 





 



N10 MSG ("Roughing the contour") ; The text "Roughing the contour" 
is displayed in the alarm display 

N20 X… Y… N … 

N… 

 

N90 MSG () ; Delete message from the alarm 
display 

 



N10 R12=$AA_IW[X] ; Actual position of the X axis in 
R12 

N20 MSG ("Check position of X axis"<<R12<<) ; Activate message 

N20 X… Y… N … 

N… 

 

N90 MSG () ; Delete message from the alarm 
display 

N20 MSG ("V24: Roughing the contour") ; The text "Roughing the contour" is 
sent in the ASCII format via the 
RS232 interface 

N20 MSG ("FILE: Roughing the contour") ; The text "Roughing the contour" is 
sent to the selected file 

...
MSG("<interface>: Sample text")
MSG("<interface>:")
...
...
MSG("<interface>: Sample text")
MSG("<interface>:")
...
...
MSG("<interface>: Sample text")
MSG("<interface>:")



 

 





 



 

 





 



 

 





 



 



 

 

 





 



 

 

 







 





 

 

G17

G18

G19



 

 

 



 



 







 







 





N10 T1D1  

N20 CYCLE446( 20)  

N30 CYCLE405( 0, 0, 200, 100, 120, 0, 10, 0, 1, 0, 2, 2, 0.1, 0.1, 0.03, 0.01, 0.01, 
0.005, 0.002, 1, 0, 2, 0, 0, 1, 0.02, 0.01, 2, 1, 0.5, 20, 30, 40, 0, 1, 2, 20)  

N40 M30  



 



N10 T2D1  

N20 CYCLE446( 20)  

N30 CYCLE406( 0, 1, 1, 1, 2, 100, 50, 10, 0.1, 3, 1, 5, 20)  

N40 M30  



 



 



N10 T1 D1 M7 ; Determine technology values, coolant ON 

N20 S1=2000 M1=3 ; Turn on workpiece speed 

N30 S2=1100 M2=4 ; Turn on wheel speed 

N40 CYCLE410(1, 100, 30, 3, 5, 0.2, 0.1, 
0.3, 50, 45, 30, 5, 0, 1, 600, 10, 400, 
20) 

; Cycle call 

N50 M30 ; End of program 









 





N10 T1 D1 M7 ; Determine technology values, coolant ON 

N20 S1=2000 M1=3 ; Turn on workpiece speed 

N30 S2=1100 M2=4 ; Turn on wheel speed 

N40 CYCLE411(1, 200, 30, 255, 15, 3, 5, 
0.5, 0.3, 0.2, 0.1, 0.005, 1, 0, 0, 100, 
50, 40, 30, 3, 1, 1, 600, 20) 

; Cycle call 

N50 M30 ; End of program 









 



N10 T1 D1 M7 ; Determine technology values, coolant ON 

N20 S1=2000 M1=3 ; Turn on workpiece speed 

N30 S2=1100 M24 ; Turn on wheel speed 

N40 CYCLE412(1, 50, 192, 3, 5, 0.2, 0.1, 
45, 30, 5, 1, 600, 5, 500, 20) 

; Cycle call 

N50 M30 ; End of program 







 



N10 T1 D1 M7 ; Determine technology values, coolant ON 

N20 S1=2000 M1=3 ; Turn on workpiece speed 

N30 S2=1100 M2=4 ; Turn on wheel speed 

N40 CYCLE413 (1, 200, 50, , 3, 5, 0.2, 
0.1, 0.03, 60, 40, 30, 5, 0, 1, 600, 20) 

; Cycle call 

N50 M30 ; End of program 









 



N10 T1 D1 M7 ; Determine technology values, coolant ON 

N20 S1=2000 M1=3 ; Turn on workpiece speed 

N30 S2=1100 M2=4 ; Turn on wheel speed 

N40 CYCLE414(1, 55, 200, 10, 23, 5, 0.2, 
50, 1, 700, 20) 

; Cycle call 

N50 M30 ; End of program 







 





N10 T1 D1 M7 ; Determine technology values, coolant ON 

N20 S1=2000 M1=3 ; Turn on workpiece speed 

N30 S2=1100 M2=4 ; Turn on wheel speed 

N40 CYCLE415 (1, 200, 30, 255, 3, 5, 0.5, 
0.3, 0.2, 0.2, 0.1, 0.005, -1, 0, 0, 80, 
60, 50, 10, 5, 1, 3, 1, 1, 900, 20) 

; Cycle call 

N50 M30 ; End of program 









 



N10 T1 D1 M7 ; Determine technology values, coolant ON 

N20 S1=2000 M1=3 ; Turn on workpiece speed 

N30 S2=1100 M2=4 ; Turn on wheel speed 

N40 CYCLE416(0.04, 0.022, 0, 90, 0.2, 
0.2, 0.2, 0.2, 0.2, 1, 50) 

; Cycle call 

N50 M30 ; End of program 





 



N10 T1 D1 ; Determine technology values 

N40 CYCLE420( 135, 0.04, 0.022, 0, 0.2, 
0.2, 0.2, 0.2, 0.2, 10, 50, 20, -1, 0, 
10, 100, 1, 1) 

; Determine general workpiece data 

N50 ... ; Machining by grinding 

N60 ...  

N70 ...  

N80 ...  

N90 M30 ; End of program 







 



N10 T1D1 

N20 CYCLE430(0.02,20,0.2,2,2,35,5) 

N30 M30 



 



 

N10 T1D1  

N20 CYCLE450( 1, 0)  

N30 M30  



 



N10 T1 D1 M=_GC_MF[12] ; Determine technology values, coolant ON 

N20 S1=2000 M1=_GC_MF[0] ; Turn on wheel speed 

 

N30 S2=1100 M2=_GC_MF[11] ; Turn on workpiece speed 

N40 CYCLE413(1, 200, 50, 0.2, 3, 0.2, 
0.1, 0.03, 60, 40, 30, 5, , 1, 600) 

; Cycle call 

N50 M30 ; End of program 







 





N10 T1D1  

N20 CYCLE446( 20)  

N30 CYCLE405( 0, 0, 200, 100, 120, 0, 10, 0, 1, 0, 2, 2, 0.1, 0.1, 0.03, 0.01, 0.01, 
0.005, 0.002, 1, 0, 2, 0, 0, 1, 0.02, 0.01, 2, 1, 0.5, 20, 30, 40, 0, 1, 2, 20)  

N40 M30  

 





 

 



 



 



 

 



N10 ; G&S company, order no. 12A71 

N20 ; Pump part 17, drawing no.: 123 677 

N30 ; Program created by H. Adam, Dept. TV 4  

N40 MSG("DRAWING NO.: 123677")  

:50 G54 F4.7 S220 D2 M3 ;Main block 

N60 G0 G90 X100 Z200  

N70 G1 Z185.6  

N80 X112  

/N90 X118 Z180 ; Block can be suppressed 

N100 X118 Z120  

N110 G0 G90 X200  

N120 M2 ; End of program 



 



 



























 

 



 



N10 G90 X20 Z90 ; Absolute dimensions 

N20 X75 Z=IC(-32) ; X-dimensions remain absolute, incremental Z dimension 

...  

N180 G91 X40 Z2 ; Switch-over to incremental dimensioning 

N190 X-12 Z=AC(17) ; X-remains incremental dimensioning, Z-absolute 



 

G70 ; Inch dimensions 

G71 ' Metric dimensions 

  

G700 ; Inch dimensions, also for feedrate F 

G710 ; Metric dimensions, also for feedrate F 

N10 G70 X10 Z30 ; Inch dimensions 

N20 X40 Z50 ;G70 continues to act 

...  

N80 G71 X19 Z17.3 ; metric dimensioning from this point on 

...  



 



N10 G0 X0 Z0 ;Approach starting point 

N20 DIAMOF Diameter input off 

N30 G1 X30 S2000 M03 F0.8 ; X-axis = traverse axis active 
; traverse to radius position X30 

N40 DIAMON ; Diameter dimensions active 

N50 G1 X70 Z-20 ; Traverse to diameter position X70 and Z-20 

N60 Z-30  

N70 DIAM90 ; diameter programming for absolute dimension and  
; radius programming for incremental dimension 

N80 G91 X10 Z-20 Incremental dimension 

N90 G90 X10 Absolute dimensions 

N100 M30 ;End of program 



 



N10 ...  

N20 TRANS Z5 ; programmable offset, 5 mm in Z-axis 

N30 L10 ; Subroutine call; contains the geometry to be offset 

...  

N70 TRANS ; offset cleared 

...  

 

SCALE X... Z... ; programmable scaling factor, clears old instructions for 
offset, rotation, scaling factor, mirroring 

ASCALE X... Z... ;programmable scaling factor, additive to existing 
instructions 

SCALE ; without values: clears old instructions for offset, 
rotation, scaling factor, mirroring 



N20 L10 ; Programmed contour original 

N30 SCALE X2 Z2 ; contour in X and Z enlarged 2 times 

N40 L10  

...  



 

MIRROR X0 Y0 Z0

AMIRROR X0 Y0 Z0

MIRROR Absolute mirror image with reference to the currently 
valid coordinate system set with G54 to G599 

AMIRROR Additive mirror image with reference to the currently 
valid set or programmed coordinate system 

X Y Z Geometry axis whose direction is to be changed. The value 
specified here can be chosen freely, e.g., X0 Y0 Z0. 

N10 G18 G54 ; Working plane X/Z 

N20 L10 ; produce contour 1 

N30 MIRROR X0 ; Mirror Z-axis (the direction is changed in 
;Z) 

N40 L10 ; produce contour 2 

N50 MIRROR ;Deactivate mirroring 

N60 G0 X300 Z100 M30 ;Retraction, end of program 



 





 

G54 ; 1. Settable zero offset 

G55 ; 2. Settable zero offset 

G56 ; 3. Settable zero offset 

G57 ; 4. Settable zero offset 

G58 ; 5. Settable zero offset 

G59 ; 6. Settable zero offset 

G507 ; 7. Settable zero offset 

G508 ; 8. Settable zero offset 

G509 ; 9. Settable zero offset 

G510 ; 10. Settable zero offset 

G511 ; 11. Settable zero offset 

G512 ; 12. Settable zero offset 

G500 ; Settable zero offset OFF - modal 

  

G53 ; settable zero offset OFF non-modal, also suppresses programmable 
offset 

G153 ; As with G53; additionally suppresses base frame 



N10 G54 ... ; 1st call settable zero offset 

N20 X... Z... ; Machine the workpiece 

...  

N90 G500 G0 X... ; Deactivate settable zero offset 

 

G25 X... Z... ; Lower working area limitation 

G26 X... Z... ; Upper working area limitation 

  

WALIMON ; Working area limitation ON 

WALIMOF ; Working area limitation OFF 



N10 G25 X0 Z40 ; Values of the lower working area limitation 

N20 G26 X80 Z160 ; Values of the upper working area limitation 

N30 T1  

N40 G0 X70 Z150  

N50 WALIMON ; Working area limitation ON 

... ; Work only within the working area 

N90 WALIMOF ; Working area limitation OFF 



 

 

G0 X... Z...  ; Cartesian coordinates 

G0 AP=... RP=... ;Polar coordinates 

G0 AP=... RP=... ; cylindrical coordinates (3dimensional) 



N10 G0 X100 Z65 ; Cartesian coordinates 

...  

N50 G0 RP=16.78 AP=45 ;Polar coordinates 



 

G1 X... Z... F... Cartesian coordinates 

G1 AP=... RP=... F... Polar coordinates 

N05 G54 G0 G90 X40 Z200 S500 M3 ; The tool traverses in rapid traverse, 
spindle speed = 500 r.p.m., clockwise 

N10 G1 Z120 F0.15 ; Linear interpolation with feedrate 0.15 
mm/revolution 

N15 X45 Z105  

N20 Z80  

N25 G0 X100 ; Retraction in rapid traverse 

N30 M2 ;End of program 



 



G2/G3 X... Z... I... K... ; Center and end points 

G2/G3 CR=... X... Z... ; Circle radius and end point 

G2/G3 AR=... I... K... ; Opening angle and center point 

G2/G3 AR=... X... Z... ; Opening angle and end point 

G2/G3 AP=... RP=... ; Polar coordinates, circle around the pole 

N5 G90 Z30 X40 ; Starting point circle for N10 

N10 G2 Z50 X40 K10 I-7 ; End point and center point 



N5 G90 Z30 X40 ; Starting point circle for N10 

N10 G2 Z50 X40 CR=12.207 ; End point and radius 

N5 G90 Z30 X40 ; Starting point circle for N10 

N10 G2 Z50 X40 AR=105 ; Opening angle and end point 



N5 G90 Z30 X40 ; Starting point circle for N10 

N10 G2 K10 I-7 AR=105 ; Opening angle and center point  



 

N5 G90 Z30 X40 ; Starting point circle for N10 

N10 CIP Z50 X40 K1=40 I1=45 ; End point and intermediate point 



 

 



N05 G75 FP=1 X1=0 ; Approach fixed point 1 in X 

N10 G75 FP=2 Z1=0 ; Approach fixed point 2 in Z, e. g. for 
tool change 

N30 M30 ; End of program 



 

N10 G74 X1=0 Z1=0  

 



N10 MEAS=1 G1 X300 Z-40 F4000 ; Measurement with deletion of distance 
to go, rising edge 

N20 IF $AC_MEA[1]==0 GOTOF MEASERR ; measuring error? 

N30 R5=$AA_MW[X] R6=$AA_MW[Z] ; Processing of the measured values 

..  

N100 MEASERR: M0 ; measuring error 



 

N10 G94 F310 ; Feedrate in mm/min 

...  

N110 S200 M3 ; Spindle rotation 

N120 G95 F15.5 ; Feedrate in mm/revolution 



 

G60 ; Exact stop, modal 

G64 ; Continuous-path mode 

  

G9 ; Exact stop, non-modal 

  

G601 ;Exact stop window fine 

G602 ;Exact stop window coarse 



N5 G602 ;Exact stop window coarse 

N10 G0 G60 Z... ; Exact stop modal 

N20 X... Z... ;G60 continues to act 

...  

N50 G1 G601 ... ;Exact stop window fine 

N80 G64 Z... ;Switching over to continuous-path mode 

...  

N100 G0 G9 Z... ; Exact stop acts only in this block 

N111 ... ;Again continuous-path mode 



N10 G64 G1 Z... F... ; Continuous-path mode 

N20 X... ; Continuous-path control mode continues to be active 

...  

N180 G60 ... ; Switching over to exact stop 



 

N10 SOFT G1 X30 Z84 F6.5 ; Jerk-limited path acceleration 

...  

N90 BRISK X87 Z104 ; continuing with jerking path acceleration 

...  



 

N10 ACC[X]=80 ; 80% acceleration for the x axis 

N20 ACC[S]=50 ; 50% acceleration for the spindle 

...  

N100 ACC[X]=100 ; Deactivate the override for the X-axis 



 

N10 FFWON ; Feedforward control ON 

N20 G1 X... Z... F9  

...  

N80 FFWOF ; Feedforward control OFF 



 

The 3rd axis is a swivel axis with the axis identifier B 

N5 G94 ; feedrate F in mm/min or degrees/min 

N10 G0 X10 Z30 B45 ; X-Z traverse path with rapid traverse, B at the same 
time 

N20 G1 X12 Z33 B60 F400 ; X-Z traverse path at 400 mm/min, B at the same time 

N30 G1 B90 F3000 ; Axis B traverses alone to position 90 degrees at a 
speed of 3000 degrees/min 

For example, for rotary axis A: 

A=DC(...) ; Absolute dimensions, approach position directly (on 
the shortest path) 

A=ACP(...) ; Absolute dimensions, approach position in positive 
direction 

A=ACN(...) ; Absolute dimensions, approach position in negative 
direction 

Example:  

N10 A=ACP(55.7) ; approach absolute position 55.7 degrees in positive 
direction 



 

N5 G1 F3.8 Z-50 S300 M3 ;Feed F; spindle speed S  

N10 G4 F2.5 ; Dwell time 2.5 seconds 

N20 Z70  

N30 G4 S30 ;dwelling 30 revolutions of the spindle, corresponds at 
; S=300 rpm and 100 % speed override to: t=0.1 min 

N40 X... ;Feed and spindle speed remain effective 



 

N10 G1 G94 ...  

N100 X250 Z100 F100 FXS[Z1]=1 
FXST[Z1]=12.3  
FXSW[Z1]=2 

; selected for machine axis Z1 FXS function, 
; Clamping torque 12.3%, 
; window width 2 mm 



N10 G1 G94 ...  

N20 X250 Z100 F100 FXS[X1]=1 ; selected for machine axis X1 FXS,  
; clamping torque and window width from SDs 

N20 X250 Z100 F100 FXS[X1]=1 
FXST[X1]=12.3 

; selected for machine axis X1 FXS,  
; clamping torque 12.3% and window width from SD 

N20 X250 Z100 F100 FXS[X1]=1 
FXST[X1]=12.3 FXSW[X1]=2 

; selected for machine axis X1 FXS,  
; clamping torque 12.3% and window width 2 mm 

N20 X250 Z100 F100 FXS[X1]=1 
FXSW[X1]=2 

; selected for machine axis X1 FXS,  
; clamping torque from SD, window width 2 mm 



N200 G1 G94 X200 Y400 F200 
FXS[X1] = 0 

Axis X1 is retracted from the fixed stop to 
position 
 X= 200 mm. 





 

 

N10 G1 X70 Z20 F3 S270 M3 ; before the axis traversing X, Z the spindle 
accelerates to 270 r.p.m., clockwise 

...  

N80 S450 ... ; Speed change 

...  

N170 G0 Z180 M5 ; Z movement, spindle comes to a stop 



 

N10 G25 S12 ; Lower spindle speed limitation : 12 rev/min 

N20 G26 S700 ; Upper spindle speed limitation : 700 rev/min 



 

N10 SPOS=14.3 ; Spindle position 14.3 degrees 

...  

N80 G0 X89 Z300 SPOS=25.6 ; Positioning spindle with axis movements. This block is 
ended when all movements are finished. 

N81 X200 Z300 ; The N81 block only begins once the spindle position 
from N80 is reached. 



 

 

 

 

 

 

 

 

 



S1=..., S2=... ; Spindle speed for spindle 1 or 2 

M1=3, M1=4, M1=5 ; Specifications for direction of rotation, stop for 
spindle 1 

M2=3, M2=4, M2=5 ; Specifications for direction of rotation, stop for 
spindle 2 

M1=40, ..., M1=45 ; gear stages for spindle 1 (if available) 

M2=40, ..., M2=45 ; gear stages for spindle 2 (if available) 

SPOS [n] ; Position spindle n 

SPI(n) ; Converts spindle number n to axis identifier, 
; e.g. "SP1" or "CC" 
; n must be a valid spindle number (1 or 2) 
; The functions of spindle identifiers SPI(n) and Sn are 
identical. 

$P_S[n] ; Last programmed speed of spindle n 

$AA_S[n] ; Actual speed of spindle n 

$P_SDIR[ n ] ; Last programmed direction of rotation of spindle n 

$AC_SDIR[ n ] ; Current direction of rotation of spindle n 

$P_NUM_SPINDLES ; Number of configured spindles (in the channel) 

$P_MSNUM ; Number of programmed master spindle 

$AC_MSNUM ; Number of the active master spindle 



 

 

G96 S... LIMS=... F... ; Constant cutting speed ON 

G97 ; Constant cutting speed OFF 

  

S ; Cutting rate in m/min. 

LIMS= ; Upper limit speed of the spindle with G96, G97 
effective 

F ; feedrate in mm/revolution –as for G95 



N10 ... M3 ; Spindle's direction of rotation 

N20 G96 S120 LIMS=2500 ; Activate constant cutting speed, 120 m/min, speed 
limit 2,500 r.p.m. 

N30 G0 X150 ; no change in speed, because block N31 with G0 

N31 X50 Z... ; no change in speed, because block N32 with G0 

N32 X40 ; Approach on contour, new speed is automatically set as 
is required for the beginning of block N40  

N40 G1 F0.2 X32 Z... ; Feedrate 0.2 mm/revolution 

...  

N180 G97 X... Z... ; Deactivating constant cutting rate 

N190 S... ; new spindle speed, r.p.m. 



 

CHF=… ; Insert chamfer, value: Length of chamfer 

CHR=... ; Insert chamfer, value: Side length of the chamfer 

RND=... ; Insert rounding, value: Radius of chamfer 

RNDM=... ; Modal rounding:  
; Value >0: Radius of rounding, modal rounding ON 
: This rounding is inserted in all contour corners. 
: Value = 0: Modal rounding OFF... 

FRC=… ; Non-modal feedrate for chamfer/rounding , 
Value = 0, feedrate in mm/min (G94) or mm/rev (G95) 

FRCM=… ; Modal feedrate for chamfer/rounding: 
; value >0: Feedrate in mm/min (G94) or mm/rev. (G95), 
; modal feedrate for chamfer/rounding ON  
; value =0: Modal feedrate for chamfer/rounding OFF 
; The feedrate F applies for the chamfer/rounding. 





N5 F...  

N10 G1 X... CHF=5 ; Insert chamfer with chamfer length of 5 mm 

N20 X... Z...  

...  

N100 G1 X... CHR=2 ; Insert chamfer with leg length of 2 mm 

N110 X... Z...  

...  

N200 G1 FRC=200 X... CHR=4 ; Insert chamfer with feedrate FRC 

N210 X... Z...  

N5 F...  

N10 G1 X... RND=4 ; Insert 1 rounding with radius 4 mm, feedrate F 

N20 X... Z...  

...  

N50 G1 X... FRCM= ... RNDM=2.5 ; Modal rounding, radius 2.5 mm with 

 ; special feedrate FRCM (modal) 

N60 G3 X... Z... ; continue inserting this rounding - to N70 

N70 G1 X... Z... RNDM=0 ; Modal rounding OFF 

...  



 

 

 

T...



N10 T1 D1 ; Tool 1 cutting edge 1 

...  

N70 T588 ; Tool 588 

 

D...



N10 T1 ; Tool 1 is activated with the associated D1 

N11 G0 X... Z... ; the length offset compensation is overlaid here 

N50 T4 D2 ; Load tool 4, D2 from T4 is active 

…  

N70 G0 Z... D1 ; D1 for tool 4 active, only cutting edge changed 





 

G41 X... Z... ; Tool radius compensation left of contour 

G42 X... Z... ; Tool radius compensation right of contour 





N10 T... F...  

N15 X... Z... ; P0 - starting point 

N20 G1 G42 X... Z... ; Selection right of contour, P1 

N30 X... Z... ; ; Starting contour, circle or straight line 



 

I I

S S



 

S

S

   

...  

N100 X... Z... ;Last block on the contour, circle or straight line, P1 

N110 G40 G1 X... Z... ;Switch off tool radius compensation,P2 



 



 

S

S
S

S

N1 ; Contour cut 

N10 DIAMON F... S... M... ; Radius dimension, technological values 

N15 G500 ; Work offset "OFF" 

N20 MIRROR X0 Z0 ; Begin compensation mode  

N30 G90 G0 X-90  

N40 Z-10  

N50 X110 ; Approach R55 

N60 G41 G64 G1 Z20 F500 ; Dressing contour section  

N70 X100  

N80 Z60 RND=20 ; Dressing contour section  

N90 X60  

N100 Z68 ; Dressing contour section  

N110 X40 Z98 ; Dressing contour section  

N120 Z118 ; Dressing contour section  

N130 X30 Z123 ; Dressing contour section  

N140 Z123 ; Dressing contour section  

N150 G0 X-90 ;Move clear 

N160 MIRROR ; End compensation mode 

M17  



 





 

N10 S...  

N20 X... M3 ;M function in the block with axis movement, spindle 
accelerates before the X axis movement 

N180 M78 M67 M10 M12 M37 ;Max. 5 M functions in the block 



M1=3, M1=4, M1=5, M1=40, ... ; M3, M4, M5, M40, ... for spindle 1 

M2=3, M2=4, M2=5, M2=40, ... ; M3, M4, M5, M40, ... for spindle 2 



 

N10 H1=1.987 H2=978.123 H3=4 ;3 H functions in block 

N20 G0 X71.3 H99=-8978.234 ;With axis movements in block 

N30 H5 ;Corresponds to H0=5.0 



 

 

R0=-0.1EX-5  ;Meaning: R0 = -0.000 001 

R1=1.874EX8 ;Meaning: R1 = 187 400 000 



N10 G0 X=R2 ;Assignment to X axis 

N10 R1= R1+1 ;The new R1 is calculated from the old R1 
plus 1 

N20 R1=R2+R3 R4=R5-R6 R7=R8*R9 R10=R11/R12 

N30 R13=SIN(25.3)  ;R13 equals sine of 25.3 degrees 

N40 R14=R1*R2+R3 ; Multiplication and division take precedence 
over addition or subtraction R14=(R1*R2)+R3 

N50 R14=R3+R2*R1  ;Result, the same as block N40 

N60 R15=SQRT(R1*R1+R2*R2) ;Meaning:  

N70 R1= -R1 ;The new R1 is the negative old R1 



N10 G1 G91 X=R1 Z=R2 F300 ;Separate blocks (traversing blocks) 

N20 Z=R3  

N30 X=-R4  

N40 Z= SIN(25.3)-R5 ;With arithmetic operations 

...  

N10 R1=5 ;Assigning R1 directly value 5 (integer) 

...  

N100 R[R1]=27.123 ;Indirectly assign R5 the value 27.123 

 



DEF INT PVAR1, PVAR2, PVAR3=12, PVAR4 ;4 type INT variables 

DEF STRING[12] PVAR="Hello" ; Define variable PVAR with a maximum of 
12 characters and assign string "Hello" 

DEF INT PVAR5[n] ;One-dimensional field, type INT, n: integer 

DEF INT PVAR6[n,m] ;Two-dimensional field, type INT, n, m: integer 

DEF INT PVAR7[3] ;Field with 3 elements of the type INT 

N10 PVAR7[2]=24 ;The third field element (with index 2) is assigned 
the value 24. 

N20 PVAR5[2]=SET(1,2,3) ;After the 3rd field element, different values are 
assigned. 

N20 PVAR7[4]=REP(2) ;After field element [4] - all are assigned the same 
value, here 2. 



 

R1=$A_DBR[5] ;Reading a REAL value, offset 5 (starts at byte 5 of range) 

$A_DBB[1]=1 $A_DBB[2]=2 $A_DBB[3]=3
STOPRE
$A_DBB[4]=4



 

 

N10 LABEL1: G1 X20 ;LABEL1 is the label, jump destination 

...  

TR789: G0 X10 Z20 ;TR789 is the label, jump destination 

 - No block number existing 

N100 ... ;Block number can be jump target 

...  



 



 



R1>1 ;R1 greater than 1 

1 < R1  ;1 less than R1 

R1<R2+R3  ;R1 less than R2 plus R3 

R6>=SIN( R7*R7) ; R6 greater than or equal to SIN (R7) squared 

N10 IF R1 GOTOF LABEL1 ;If R1 is not null then go to the block 
having LABEL1 

...  

N90 LABEL1: ...  

N100 IF R1>1 GOTOF LABEL2 ;If R1 is greater than 1 then go to the 
block having LABEL2 

...  

N150 LABEL2: ...  

...  

N800 LABEL3: ...  

...  

N1000 IF R45==R7+1 GOTOB LABEL3 ;If R45 is equal to R7 plus 1 then go to the 
block having LABEL3 

...  

Several conditional jumps in the 
block: 

 

N10 MA1: ...  

...  

N20 IF R1==1 GOTOB MA1 IF R1==2 GOTOF MA2 ... 

...  

N50 MA2: ...  



 



N10 R1=30 R2=32 R3=10 R4=11 R5=50 R6=20 ;Assignment of initial values 

N20 MA1: G0 Z=R2*COS (R1)+R5 
X=R2*SIN(R1)+R6 

;Calculation and assignment to axis 
addresses 

N30 R1=R1+R3 R4= R4-1  

N40 IF R4 > 0 GOTOB MA1  

N50 M2  



 

 



N10 L785 ; Subprogram call L785 

N20 SHAFT7 ; Subprogram call SHAFT7 



N10 L785 P3 ; Subprogram call L785, 3 cycles 



 

N10 CYCLE83(110, 90, ...) ; Call of cycle 83, transfer values directly,  
; separate block 

…  

N40 RTP=100 RFP= 95.5 ... ; Set transfer parameters for cycle 82 

N50 CYCLE82(RTP, RFP, ...) ; Call of cycle 82, separate block 



 

 



N10 IF $AC_CUTTING_TIME>=R10 GOTOF WZZEIT ; Tool operation time limit 
value? 

...  

N80 WZZEIT:  

N90 MSG("Tool action time: Limit value reached")  

N100 M0  



 

N10 IF $AC_TOTAL_PARTS==R15 GOTOF SIST ; Count reached? 

...  

N80 SIST:  

N90 MSG("Workpiece setpoint reached")  

N100 M0  





 

 

TRAANG( ) or 
TRAANG( ,n)  

Activate transformation with the parameterization of the 
previous selection. 

TRAANG( )  Activates the first specified inclined axis 
transformation 

TRAANG( ,n)  Activates the nth agreed inclined axis transformation. 
The maximum value of n is 2. TRAANG( ,1) corresponds to 
TRAANG( ). 

 Angle of inclined axis  

Permissible values for  are:  
-90 degrees <  < + 90 degrees 

TRAFOOF Transformation off 

n Number of agreed transformations 

TRAANG() TRAANG(, n)

 TRAANG(0)  TRAANG(0,n)



N10 G0 G90 Z0 MU=10 G54 F5000 -> 

-> G18 G64 T1 D1 

;Tool selection, ;clamping compensation,  

;Plane selection 

N20 TRAANG(45) ; Enable inclined axis transformation 

N30 G0 Z10 X5 ;Approach start position 

N40 POS[X]=4.5 FA[X]=50  

N50 TRAFOOF ;Deactivate transformation 

N60 G0 Z10 MU=10 ;Move clear 

N70 M30  



 

 

 

 

 



 

G07
G05

G07/G05

G07
G05

G07 Approach starting position 

G05 Activates oblique plunge-cutting 



N.. ; Program angle for inclined axis 

N50 G07 X70 Z40 F4000 ;Approach starting position 

N60 G05 X70 F100 ;Oblique plunge-cutting 

N70 ...  



 

F2=... F3=... In addition to the path feed, you can program up to 2 
further feedrates in the block; non-modal  

ST=... Dwell time (for grinding technology: sparking-out time); 
non-modal 

SR=... Return path; non modal. The unit for the retraction path 
refers to the current valid unit of measurement (mm or 
inch). 

FMA [2,x] =... 
FMA[3,x]=...  

In addition to the path feed, you can program up to 2 
further feedrates per axis in the block; non modal 

STA=... Axial dwell time (for grinding technology: sparking-out 
time); non-modal 

SRA=... Axial return path; non-modal 



F3=20 ;3 corresponds to input bit 3 

F2=5 ;2 corresponds to input bit 2 

ST=1 ;Dwell time (s) input bit 1 

SR=0.5 ;Return path (mm) input bit 0 

FMA[3, x]=1000  ;Axial feedrate with the value 1000 for X axis, 3  
;corresponds to input bit 3 

STA[x]=... ;Axial dwell time (s) input bit 1 

SRA[x]=... ;Axial return path (mm) input bit 0 

N20 T1 D1 F500 G0 X100 ;Initial setting 

N25 G1 X105 F=20 F3=5 
F2=0.5 ST=1.5  
SR= 0.5 

; Roughing with F, finishing withF3, 
; smooth-finishing with F2, dwell time 1.5 s  
;return path 0.5 mm 

N30 ...  

…  



 

OS[axis] = 1: 

OS[axis] = 0: 

OSP1 [axis]=  

OSP2 [axis]=  

Position of reversal point 1 (oscillating: left reversal 
point) 

Position of reversal point 2 (oscillating: right reversal 
point) 

OST1 [axis]=  

OST2 [axis]=  

Stopping time at reversal points in seconds 

FA[axis]= Feed for oscillating axis 

OSCTRL [axis]=  (Set, reset options) 

OSNSC [axis]=  Number of sparking-out strokes 

OSE [axis]=  End position 

OS [axis]=  1 = activate oscillation; 0 = deactivate oscillation 



G4

N20 WAITP(X,Y,Z) ;Initial setting 

N30 G0 X100 Y100 Z100 ;Switch over in positioning axis 
operation 

N40 WAITP(X,Z)  

N50 OSP1[Z]=10 OSP2[Z]=100 -> 

-> OSE[Z]=200 -> 

-> OST1[Z]=0 OST2[Z]=–1 -> 
 

-> FA[Z]=250 FA[X]=1 -> 

-> OSCTRL[Z]=(4,0) -> 

-> OSNSC[Z]=3 

;Reversal point 1, reversal point 2 

;End position 

;Stopping time at U1: Exact stop fine; 
; stopping time at U2: Exact stop coarse

;Feed for oscillating axis, infeed axis 

;Setting options 

;Three spark-out strokes 

N60 OS[Z]=1 ;Start oscillation 

N70 POS[X]=15 ;Starting position X axis 

N80 POS[X]=50  

N90 OS[Z]=0 ;Stop oscillation 

N100 M30  



G1

BRISK

SOFT

OSP1[Z]=value 1

OSP1[Z]=IC(value)

N10 OSP1[Z]=100 OSP2[Z]=110
.
.
N40 OSP1[Z]=IC(3)

WAITP (axis)
 

 



OSCTRL[oscillating axis] = (set-option, reset-option)

OSE

OSCTRL[Z] = (1+4,16+32+64)





 



 





 



 

 



 

 



 



 

 

 



 
 

 



 

 

 



 



 



 



 

 

 



 

 

 

 



 

 

 



 

 



 

 

 

 



 

 

 



 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 





 



 



 



 
 
 



 

 



 

 





 

 





 

 







 



 



 



Program block Explanation 

N10 T1 D2 M23  

N20 CYCLE420( 160, 0.02, 0.005, 0.005, 0.15, 0.15, 0.15, 
0.15, 0.15, 10, 20, 20, 0, , , , 1, 5) 

Basic data 

N30 CYCLE413( 0, 160.1, 100, -45, 3, ,0.1, 0.03, 0.01, 
0.8, 0.3, 0.05, 1, 0, 0, 5) 

Right-hand plunge-
cuttiing 

N30 T1 D2  

N40 CYCLE412( 0, 100, 170, 3, 0.1, 0.1, 0.05, 1, 0.5, 1, 
0, 5, 10, 2000) 

Right-hand face plunge-
cuttiing 

N50 T1 D3  

N60 CYCLE411( 0, 160.1, 0, 99, 5, 1, ,0.1, 0.03, 0.01, 
0.01, 0.005, 0, 1, 1, 3000, 0.8, 0.8, 0.8, 1, 0, 0, 5) 

Multiple plunge-cutting, 
only roughing from right 
to left 

N70 CYCLE415( 0, 160, 0, 99, 3, ,0.15, 0.03, 0.01, 0.02, 
0.01, 0.005, -1, 2, 2, 3000, 4000, 5000, 1, 1, 1, 2, 0, 
0, 5) 

Longitudinal grinding 
from right to left 

N80 CYCLE410( 0, 180, 99, 3, ,0.1, 0.03, 0.01, 0.8, 
0.10, 0.02, 1, 0, 0, 5, 5, 1000) 

Oscillating plunge-
cutting 

N90 T1 D5  

N100 CYCLE412( 0, 130, 176, 3, ,0.1, 0.01, 0.4, 0.1, 1, 
0, 5, 10, 1000) 

Oscillating face plunge-
cutting 

N110 T1 D3  

N120 CYCLE410( 0, 170, 136, 3, ,0.1, 0.030, 0.010, 0.8, 
0.1, 0.02, 1, 0, 0, 5, ,) 

Plunge-cutting 

N130 T1 D1  

N140 CYCLE413( 0, 160, 160, 45, 3, ,0.1, 0.03, 0.01, 
0.8, 0.1, 0.02, 1, 0, 0, 5) 

Inclined right-hand 
plunge-cuttiing 

CN150 YCLE411( 0, 150.1, 165, 260, 5, 1, ,0.1, 0.03, 
0.01, 0.01, 0.05, 1, 1, 1, 3000, 1, 1, 1, 0, 0, 0, 5) 

Multiple plunge-cutting, 
only roughing from left 
to right 

N160 CYCLE411( 0, 150, 165, 260, 5, 2, ,0.1, 0.03, 0.01, 
0.01, 0.005, 1, 1, 1, 3000, 1, 1, 1, 0, 0, 0, 5) 

Multiple plunge-cutting, 
only finishing/fine 
finishing (two-step 
longitudinal grinding) 
from left to right 

N170 M9 M17  



 



Program block Explanation 

N10 T1 D2 M23  

N20 CYCLE420( 160, 0.02, 0.005, 0.005, 0.15, 
0.15, 0.15, 0.15, 0.15, 10, 20, 20, 0, , , , 1, 
5) 

Basic data 

N30 CYCLE413( 0, 160.1, -160, -45, 3, ,0.1, 
0.03, 0.010, 0.8, 0.3, 1, 1, 0, 0, 5) 

Right-hand oblique plunge-cutting 

N40 T1 D2  

N50 CYCLE412( 0, -160, 170, 3, 0.1, 0.1, 0.05, 
1, 0.5, 1, 0, 5, 10, 2000) 

Right-hand face plunge-cutting 

N60 T1 D4  

N70 CYCLE411( 0, 160.1, -161, -260, 5, 1, ,0.4, 
0.03, 0.01, 0.01, 0.005, 0, 1, 1, 3000, 0.8, 
0.8, 0.80, 1, 0, 0, 5) 

Multiple plunge-cutting, only 
roughing from right to left 

N80 CYCLE415( 0, 160, -161, -260, 3, ,0.04, 
0.03, 0.01, 0.02, 0.01, 0.005, -1, 1, 1, 3000, 
4000, 5000, 1, 1, 1, 2, 0, 0, 5) 

Longitudinal grinding from right to 
left 

N90 T1 D3  

N100 CYCLE410( 0, 180, -161, 3, ,0.1, 0.03, 
0.01, 0.8, 0.1, 0.2, 1, 0, 0, 5, 5, 1000) 

Oscillating plunge-cutting 

N110 T1 D5  

N120 CYCLE412( 0, -130, 176, 3, ,0.10, 0.03, 
0.1, 0.1, 1, 0, 5, 10, 1000) 

Oscillating face plunge-cutting 

N130 T1 D3  

N140 CYCLE410( 0, 170, -124, 3, ,0.1, 0.03, 
0.01, 0.80, 0.1, 0.08, 1, 0, 0, 5, ,) 

Plunge-cutting 

N150 T1 D1  

N160 CYCLE413( 0, 160, -100, 45, 3, ,0.1, 0.03, 
0.01, 0.8, 0.1, 0.08, 1, 0, 0, 5) 

Left-hand oblique plunge-cutting 

N170 T1 D2  

N180 CYCLE411( 0, 150.1, 0, -70, 50, 1, ,0.1, 
0.03, 0.01, 0.01, 0.05, 1, 1, 1, 3000, 1, 1, 1, 
0, 0, 0, 5) 

Multiple plunge-cutting, only 
roughing from right to left 

N190 CYCLE411( 0, 150, 0, -70, 5, 2, ,0.1, 
0.03, 0.01, 0.01, 0.05, 1, 1, 1, 3000, 1, 1, 1, 
0, 0, 0, 5) 

Multiple plunge-cutting, only 
finishing/fine finishing (two-step 
longitudinal grinding) from right 
to left 

N200 M9 M17  



 







 











 

 





 









 





 













 


