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1 BLK FORM 0.1 Z X+0 Y+0 Z-50
2 BLK FORM 0.2 X+100 Y+100 Z+0
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�5���!�
6 CYCL DEF 1.0 PECKING
7 CYCL DEF 1.1 SET UP 2
8 CYCL DEF 1.2 DEPTH -15
9 CYCL DEF 1.3 PECKG 10
...
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6 CYCL DEF 1.0 PECKING
7 CYCL DEF 1.1 SET UP +2
8 CYCL DEF 1.2 DEPTH -15
9 CYCL DEF 1.3 PECKG +7.5
10 CYCL DEF 1.4 DWELL 1
11 CYCL DEF 1.5 F80
12 L Z+100 R0 FMAX M6
13 L X+30 Y+20 FMAX M3
14 L Z+2 FMAX M99
15 L X+80 Y+50 FMAX M99
16 L Z+100 FMAX M2
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11 CYCL DEF 200 DRILLING
   Q200 = 2    ;SET-UP CLEARANCE
   Q201 = -15  ;DEPTH
   Q206 = 250  ;FEED RATE FOR PLUNGING
   Q202 = 5    ;PLUNGING DEPTH
   Q210 = 0    ;DWELL TIME AT TOP
   Q203 = +0   ;SURFACE COORDINATE
   Q204 = 100  ;2ND SET-UP CLEARANCE
   Q211 = 0.1  ;DWELL TIME AT DEPTH
12 L Z+100 R0 FMAX M6
13 L X+30 Y+20 FMAX M3
14 CYCL CALL
15 L X+80 Y+50 FMAX M99
16 L Z+100 FMAX M2
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11 CYCL DEF 201 REAMING
   Q200 = 2    ;SET-UP CLEARANCE
   Q201 = -15  ;DEPTH
   Q206 = 100  ;FEED RATE FOR PLNGNG
   Q211 = 0.5  ;DWELL TIME AT DEPTH
   Q208 = 250  ;RETRACTION FEED RATE
   Q203 = +0   ;SURFACE COORDINATE
   Q204 = 100  ;2ND SET-UP CLEARANCE
12 L Z+100 R0 FMAX M6
13 L X+30 Y+20 FMAX M3
14 CYCL CALL
15 L X+80 Y+50 FMAX M99
16 L Z+100 FMAX M2
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����!���)��
��������������'�2

25 CYCL DEF 2.0 TAPPING
26 CYCL DEF 2.1 SET UP 3
27 CYCL DEF 2.2 DEPTH -20
28 CYCL DEF 2.3 DWELL 0.4
29 CYCL DEF 2.4 F100
30 L Z+100 R0 FMAX M6
31 L X+50 Y+20 FMAX M3
32 L Z+3 FMAX M99
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X

Q203

Q204
Q200

Q201

Q239
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12 CYCL DEF 4.0 POCKET MILLING
13 CYCL DEF 4.1 SET UP2
14 CYCL DEF 4.2 DEPTH-10
15 CYCL DEF 4.3 PECKG4 F80
16 CYCL DEF 4.4 X80
17 CYCL DEF 4.5 Y40
18 CYCL DEF 4.6 F100 DR+ RADIUS 10
19 L Z+100 R0 FMAX M6
20 L X+60 Y+35 FMAX M3
21 L Z+2 FMAX M99
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17 CYCL DEF 5.0 CIRCULAR POCKET
18 CYCL DEF 5.1 SET UP 2
19 CYCL DEF 5.2 DEPTH -12
20 CYCL DEF 5.3 PECKG 6 F80
21 CYCL DEF 5.4 RADIUS 35
22 CYCL DEF 5.5 F100 DR+
23 L Z+100 R0 FMAX M6
24 L X+60 Y+50 FMAX M3
25 L Z+2 FMAX M99
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10 TOOL DEF 1 L+0 R+6
11 TOOL CALL 1 Z S1500
12 CYCL DEF 3.0 SLOT MILLING
13 CYCL DEF 3.1 SET UP 2
14 CYCL DEF 3.2 DEPTH -15
15 CYCL DEF 3.3 PECKG 5 F80
16 CYCL DEF 3.4 X50
17 CYCL DEF 3.5 Y15
18 CYCL DEF 3.6 F120
19 L Z+100 R0 FMAX M6
20 L X+16 Y+25 R0 FMAX M3
21 L Z+2 M99
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15 CALL LBL1
16 CYCL DEF 7.0 DATUM SHIFT
17 CYCL DEF 7.1 X+60
18 CYCL DEF 7.2 Y+40
19 CYCL DEF 8.0 MIRROR IMAGE
20 CYCL DEF 8.1 Y
21 CALL LBL1
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12 CALL LBL1
13 CYCL DEF 7.0 DATUM SHIFT
14 CYCL DEF 7.1 X+60
15 CYCL DEF 7.2 Y+40
16 CYCL DEF 10.0 ROTATION
17 CYCL DEF 10.1 ROT+35
18 CALL LBL1
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4 TOOL CALL 1 Z S2500
5 L Z+350 R0 FMAX
6 L B+10 C+90 R0 FMAX
7 CYCL DEF 19.0 WORKING PLANE
8 CYCL DEF 19.1 B+10 C+90
9 L Z+200 R0 F1000
10 L X-50 Y-50 R0
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11 CALL LBL1
12 CYCL DEF 7.0 DATUM SHIFT
13 CYCL DEF 7.1 X+60
14 CYCL DEF 7.2 Y+40
15 CYCL DEF 11.0 SCALING
16 CYCL DEF 11.1 SCL 0.75
17 CALL LBL1
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25 CALL LBL1
26 CYCL DEF 26.0 AXIS-SPEC. SCALING
27 CYCL DEF 26.1 X 1.4 Y 0.6 CCX+15 CCY+20
28 CALL LBL1
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48 CYCL DEF 9.0 DWELL TIME
49 CYCL DEF 9.1 DWELL 0.5

7 CYCL DEF 12.0 PGM CALL
8 CYCL DEF 12.1 LOT31
9 L X+37.5 Y-12 R0 FMAX M99
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12 CYCL DEF 13.0 ORIENTATION
13 CYCL DEF 13.1 ANGLE 90
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5 TCH PROBE 5.0 RANGE
6 TCH PROBE 5.1 PGM NAME: DIGI1
7 TCH PROBE 5.2 Z X+0 Y+0 Z+0
8 TCH PROBE 5.3 X+100 Y+100 Z+20
9 TCH PROBE 5.4 HEIGHT: +100
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5 TCH PROBE 15.0 RANGE
6 TCH PROBE 15.1 PGM DIGIT.: DATA
7 TCH PROBE 15.2 Z PGM RANGE: TAB1
8 TCH PROBE 15.3 MIN:+0 MAX:+35 HEIGHT:+125
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7 TCH PROBE 16.0 MEANDER
8 TCH PROBE 16.1 DIRECTN X ANGLE: +0
9 TCH PROBE 16.2 F1500 FMIN 500 MIN.L.SPAC:0.2

L.SPAC:0.5 PP.INT:0.5 TOL:0.1  DIST 0.5
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10 TCH PROBE 17.0 CONTOUR LINES
11 TCH PROBE 17.1 TIME: 200 X+50 Y+0
12 TCH PROBE 17.2 ORDER Y+/X+
13 TCH PROBE 17.3 F1000 FMIN 400 MIN.L.SPAC:0.2
  L.SPAC:0.5 PP.INT:0.5 TOL:0.1  DIST 0.5
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10 TCH PROBE 18.0 LINE
11 TCH PROBE 18.1 DIRECTN X
   ANGLE:+0 HEIGHT:+125
12 TCH PROBE 18.2 F1000 FMIN 400 MIN.L.SPAC:0.2
   L.SPAC:0.5 PP.INT:0.5 TOL:0.1  DIST 0.5
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*) Effective blockwise

)�*� �
��
������

$��(������(�"����*�5
�
��&����'�����
&���
����+����
&

;�� Linear motion in rapid traverse
;�� Linear motion
;�� Circular motion, clockwise
;�� Circular motion, counterclockwise
;�� Circular motion without directional data
;�� Circular movement with tangential contour connection
;��= Paraxial positioning block

$��(������(�"����*�5
�
��&����'
$���������+����
&

;�� Linear motion in rapid traverse
;�� Linear motion
;�� Circular motion, clockwise
;�� Circular motion, counterclockwise
;�� Circular motion without directional data
;�� Circular movement with tangential contour

connection

#������(���,�
&

;�� Pecking
;��� Drilling
;��� Reaming
;��� Boring
;��� Universal boring
;��� Back boring
;��� Universal pecking
;��� Bore milling
;�� Tapping
;��� Tapping NEW
;�� Rigid tapping (controlled spindle)
;��� Rigid tapping (controlled spindle) NEW
;�� Thread cutting
;��� Tapping with chip breaking
;��� Thread milling
;��� Thread milling and countersinking
;��� Thread drilling and milling
;��� Helical thread drilling and milling
;��� Outside thread milling
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;�� Rectangular pocket milling, clockwise machining
direction

;�� Rectangular pocket milling, counterclockwise
machining direction

;��� Pocket milling
;��� Stud milling
;�� Circular pocket milling, clockwise machining

direction
;�� Circular pocket milling, counterclockwise

machining direction
;��� Circular pocket finishing
;��� Circular stud finishing
;�� Slot milling
;��� Slot milling with reciprocating plunge
;��� Circular slot

$�����$���
��&

;��� Circular point pattern
;��� Linear point pattern

	2���,�
&9�;�����!

;�� List of contour subprograms
;�� Pilot drilling
;�� Rough-out
;�� Contour milling, clockwise
;�� Contour milling, counterclockwise

	2���,�
&9�;�����!!

;�� List of contour subprograms
;��� Contour data
;��� Pilot drilling
;��� Rough-out
;��� Floor finishing
;��� Side finishing
;��� Contour train
;��� Cylinder surface
;��� Cylinder surface slot milling

*������&&�������(

;�� Run digitized data
;��� Multipass milling
;��� Ruled surface

��,�
&�
�������+����
�"���&
��������

;�� Datum shift from datum tables
;�� Entering datum shift directly
;��� Datum setting
;�� Mirror image
;�� Rotating the coordinate system
;�� Scaling factor: enlarging/reducing contours
;�� Working plane
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*) Effective blockwise

	�
,������,�
&

;��= Dwell time
;�� Oriented spindle stop
;�� Designating a program as a cycle
;��* Cycle call

"��,'�$���
���,�
&

;��* Measure coordinate
;���* Basic rotation over 2 points
;���* Basic rotation over 2 holes
;���* Basic rotation over 2 studs
;���* Basic rotation over a rotary table
;���* Set basic rotation
;���* Basic rotation over rotary table, hole center

"��,'�$���
���,�
&

;���* Datum at center of rectangular pocket
;���* Datum at center of rectangular stud
;���* Datum at center of hole
;���* Datum at center of circular stud
;���* Datum at outside corner
;���* Datum at inside corner
;���* Datum at center of bolt hole circle
;���* Datum in touch probe axis
;���* Datum at center of 4 holes
;���* Measure angle
;���* Measure hole
;���* Measure circular stud
;���* Measure rectangular pocket
;���* Measure rectangular stud
;���* Measure slot width
;���* Measure ridge width
;���* Measure any coordinate
;���* Measure bolt hole circle
;���* Measure plane
;���* Thermal compensation
;���* Calibrate TT
;���* Measuring tool length
;���* Measuring tool length
;���;���;���;���;���* Measuring tool length and radius
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;�� X/Y working plane, tool axis Z
;�� Z/X working plane, tool axis Y
;�� Y/Z working plane, tool axis X
;�� Fourth axis is tool axis

�'��

�9�/���+��(9�%�����,'>#
������


;��= Chamfer with side length R
;��= Corner rounding with radius R
;��= Tangential contour approach on an arc with radius R
;��* Tangential contour departure on an arc with radius R

"����#

�������

;��* Tool definition in the program with length L and
radius R

"����/�+��&�����
�&�����

;�� No radius compensation
;�� Radius compensation to the left of the contour
;�� Radius compensation to the right of the contour
;�� Paraxial radius compensation: the path is

lengthened
;�� Paraxial radius compensation: the path is

shortened

#��
�&������#���

;�� Absolute dimensions
;�� Incremental (chain) dimensions

?�����
�*
�&��
�6���3
(�����(��
�$��(���7

;�� Inches
;�� Millimeters

3���-������#

��������
���;���'�,&

;�� Setting the working plane, MIN point coordinates
;�� Dimensional data (with G90, G91),

coordinates of the MAX point

@�'
��;�
��,����&

;�� Define last nominal position value as pole
;�� Stopping the program run
;��= Calling the next tool (only with central tool file)
;��* Setting a label number

*) Effective blockwise
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#�� Assign a value directly
#�� Calculate and assign the sum of two values
#�� Calculate and assign the difference of two values
#�� Calculate and assign the product of two values
#�� Calculate and assign the quotient of two values
#�� Calculate and assign the root from a value
#�� Calculate and assign the sine of an angle in

degrees
#�� Calculate and assign the cosine of an angle in

degrees
#�� Calculate and assign the square root of the sum of

two squares (Pythagorean theorem)
#�� If equal, jump to the given label
#�� If  not equal, jump to the given label
#�� If greater than, jump to the given label
#�� If less than, jump to the given label
#�� Find and assign an angle from the arc tangent of

two sides or from the sine and cosine of an angle
#�� Output text to screen
#�� Output text or parameter contents through the

data interface
#�� Transfer numerical values or Q parameters

to the PLC
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B Program beginning
% Swiveling axis around X
3 Swiveling axis around Y
� Rotary axis around Z
# Define Q-parameter functions
1 Tolerance for rounding arc with M112
� Feed rate in mm/min in positioning blocks
� Dwell time in seconds with G04
� Scaling factor with G72
; G functions (see list of G functions)
 Polar coordinate angle
 Angle of rotation with G73
! X coordinate of the circle center or pole
C Y coordinate of the circle center or pole
4 Z coordinate of the circle center or pole
2 Label number with G98
2 Jump to a label number
2 Tool length with G99
* Miscellaneous function
� Block number
$ Cycle parameter for fixed cycles
$ Value or Q parameter with Q parameter

definitions
A Variable Q parameter

/ Polar coordinate radius with G10/G11/G12/
G13/G15/G16/

/ Circle radius with G02/G03/G05
/ Corner radius with G25/G26/G27
/ Chamfer length with G24
/ Tool radius with G99
	 Spindle speed in rpm
	 Angle for spindle orientation with G36
" Tool number with G99
" Tool call
" Call next tool with G51
? Parallel axis to X
D Parallel axis to Y
. Parallel axis to Z
E X axis
F Y axis
G Z axis
= Character for end of block
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