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Cleansing through Breathing 

1 min  



  Recap and review of previous class 

5 mins  



Computer Aided Manufacturing 

Unit 4 

CNC Programming For Machining Centre operations  

Coordinate system - G & M Codes for machining centre - Programming 
for FANUC and SIEMENS controller -Machining cycles - Linear and 
circular interpolation, Contouring, rectangular and circular pocketing, 
drilling, peck drilling, high speed drilling, Back boring, counter boring 
and tapping cycle - Cutter diameter compensation -Nomenclature of 
multi-point cutting tool and tool holder -Tool and work holding devices -
Automatic Pallet changer. 



CNC Programming – milling  

 

5 



 

6 

Sequence of operation – Milling   









Designation of machine axis 











Absolute and incremental programming 













G90 G21 M03 S1200  
G00 X0 Y0  
G01 Z-5  
        X30  
G03 X54 R12  
G01 X82  
G02 X108 R13  
G01 X123  
        X80 Y45  
        X40  
        Y75  
G03 X35 Y80 R5  
G01 X20  
G03 X0 Y80 R10  
G01 Y0 
G01 Z10 
M05  
M30 



Program: 

:% 

: 1005 

N05 G90 G21 

N10 M06 T01 

N15 M03 S1500 

N20 G00 X5 Y0 Z5 

N25 G01 Z-5 F10 

N30 G01 X45 

N35 G02 X50 Y5 R5 

N40 G01 X50 Y45 

N45 G03 X45 Y50 R5 

N50 G01 X5 Y50 

N55 G02 X0 Y45 R5 

N60 G01 X0 Y5 

CNCEZ MILLING - I 

N65 G02 X5 Y0 R5 

N70 G01 Z10  

N75 G00 X10 Y25 

N80 G01 Z-5 

N85 G02 X25 Y40 R15 

N90 G02 X40 Y25 R15 

N95 G02 X25 Y10 R15 

N100 G02 X10 Y25 R15 

N105 G01 Z10  

N110 G00 X0 Y0 Z0 

N115 M05 

N120 M30 

 
A (5,0)   B(0,5)  I(10,25) 

C(0,45)  D(5,50)  J(40,25) 

E(45,50)  F(50,45) K(25,40) 

G(50,5)  H(45,0) L(25,10) 

R5 

40 

K 

L 



Program: 

:% 

: 1006 

N05 G90 G21 

N10 M06 T01 

N15 M03 S1500 

N20 G00 X5 Y0 

N25 G01 Z-0.5 F10 

N30 G01 X45 

N35 G03 X50 Y5 R5 

N40 G01 X50 Y45 

N45 G03 X45 Y50 R5 

N50 G01 X5 Y50 

N55 G03 X0 Y45 R5 

N60 G01 X0 Y5  

N65 G03 X5 Y0 R5 

N70 G01 Z10  

N75 G00 X10 Y25 

N80 G01 Z-0.5 

 

N85 G03 X25 Y25 R10.61 

N90 G03 X25 Y40 R10.61 

N95 G03 X25 Y25 R10.61 

N100 G03 X40 Y25 R10.61 

N105 G03 X25 Y25 R10.61 

N110 G03 X25 Y10 R10.61 

N115G03 X25 Y25 R10.61 

N120 G03 X10 Y25 R10.61 

N125 G01 Z10 

N130 G00 X0 Y0  

N135 M05 M30 

 





Cutter radius compensation 



G41 - Cutter radius compensation left 

G41 D07; 

Here, D specifies the address of 

offset at which the radius of tool 

will be mentioned 



G42 - Cutter radius compensation right 

G42 D07; 

 

Here, D specifies the 

address of offset at which 

the radius of tool will be 

mentioned 

 

































10. Complete program 



N10 T2 M3 S447 F80  

N20 G0 X112 Y-2  

N30 Z-5  

N40 G41  

N50 G1 X95 Y8 M8  

N60 X32  

N70 X5 Y15  

N80 Y52  

N90 G2 X15 Y62 I10 J0  

N100 G1 X83  

N110 G3 X95 Y50 I12 J0 

 N120 G1 Y-12  

N130 G40  

N140 G0 Z100 M9  

N150 X150 Y150  

N160 M30  

CNC Mill Program (G41 Cutter Radius Compensation Left) 



Programming Example (Siemens Controller) 

Raw Material Finished Part 



Program Interpretation (Siemens controller) 

G55 X200 Y80 

Setting the datum to the lower left corner of the work piece 
 



Program Interpretation 

G55 X200 Y80 

Program 1 

 

Program Identification Number  
 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

 

N001 Sequence Number 
M06   Tool Change (End Mill with        Diameter=12mm 
T1     Tool Number  
 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

 

Start rotating the spindle clockwise with 400 rpm  
 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X-8 Y0 Z0 XYFeed 150 

 

Go to Safe Position with feed 150mm/min 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

 
Lower the end mill to determine the depth of cut  
 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

N005  G01 X70 Y0 Z-0.5 XYFeed 75 

 

Move from the lower left corner of the work 
piece to the right lower one cutting with 
feed=75mm/min  
 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

N005  G01 X70 Y0 Z-0.5 XYFeed 75 

N006  G01 X70 Y60 Z-0.5 XYFeed 75 

 

Move from the lower left corner of the work 
piece to the right lower one cutting with 
feed=75mm/min  
 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

N005  G01 X70 Y0 Z-0.5 XYFeed 75 

N006  G01 X70 Y60 Z-0.5 XYFeed 75 

N007  G01 X30 Y60 Z-0.5 XYFeed 75 

 

Cutting the horizontally up to X=30  
 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

N005  G01 X70 Y0 Z-0.5 XYFeed 75 

N006  G01 X70 Y60 Z-0.5 XYFeed 75 

N007  G01 X30 Y60 Z-0.5 XYFeed 75 

N008  G01 X0 Y40 Z-0.5 XYFeed 75 

 

Cutting to X=0 & Y=40 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

N005  G01 X70 Y0 Z-0.5 XYFeed 75 

N006  G01 X70 Y60 Z-0.5 XYFeed 75 

N007  G01 X30 Y60 Z-0.5 XYFeed 75 

N008  G01 X0 Y40 Z-0.5 XYFeed 75 

N009  G01 X0 Y0 Z-0.5 XYFeed 75 

 

Complete the countering  
 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

N005  G01 X70 Y0 Z-0.5 XYFeed 75 

N006  G01 X70 Y60 Z-0.5 XYFeed 75 

N007  G01 X30 Y60 Z-0.5 XYFeed 75 

N008  G01 X0 Y40 Z-0.5 XYFeed 75 

N009  G01 X0 Y0 Z-0.5 XYFeed 75 

N010  G81 R3 E9 N7 Z-0.5 

 

Repeat 7 times blocks from N003 to N009 with incremental 
offset of Z=-0.5 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

N005  G01 X70 Y0 Z-0.5 XYFeed 75 

N006  G01 X70 Y60 Z-0.5 XYFeed 75 

N007  G01 X30 Y60 Z-0.5 XYFeed 75 

N008  G01 X0 Y40 Z-0.5 XYFeed 75 

N009  G01 X0 Y0 Z-0.5 XYFeed 75 

N010  G81 R3 E9 N7 Z-0.5 

N011  M05 

 

Spindle Off 



Program Interpretation 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

N005  G01 X70 Y0 Z-0.5 XYFeed 75 

N006  G01 X70 Y60 Z-0.5 XYFeed 75 

N007  G01 X30 Y60 Z-0.5 XYFeed 75 

N008  G01 X0 Y40 Z-0.5 XYFeed 75 

N009  G01 X0 Y0 Z-0.5 XYFeed 75 

N010  G81 R3 E9 N7 Z-0.5 

N011  M05 

N012  M02 

 

End Program 



Program Interpretation 

Tool Change 

 

Changing the tool 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Setting the datum to the lower left corner of the work piece 
 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

 

Program Identification Number 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

 

N001 Sequence Number 
M06   Tool Change (Drill with Diameter=6mm 
T2     Tool Number  
 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

 

Start rotating the spindle clockwise with 400 rpm 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

 

Go to Safe Position with feed 150mm/min 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

 

Stop above the center of the first hole 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

 

Start Drill the first hole 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X-8 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

 

Retract to a position above the hole 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

N007  G01 X50 Y15 Z10 ZFeed 150 

 

Stop above the center of the second hole 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

N007  G01 X50 Y15 Z10 ZFeed 150 

N008  G01 X50 Y15 Z-10 ZFeed 75 

 

Drill the second hole 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

N007  G01 X50 Y15 Z10 ZFeed 150 

N008  G01 X50 Y15 Z-10 ZFeed 75 

N009  G01 X50 Y15 Z10 ZFeed 150 

 

Retract to a position above the second hole 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

N007  G01 X50 Y15 Z10 ZFeed 150 

N008  G01 X50 Y15 Z-10 ZFeed 75 

N009  G01 X50 Y15 Z10 ZFeed 150 

N010  G01 X50 Y45 Z10 ZFeed 150 

 

Stop above the center of the third hole 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

N007  G01 X50 Y15 Z10 ZFeed 150 

N008  G01 X50 Y15 Z-10 ZFeed 75 

N009  G01 X50 Y15 Z10 ZFeed 150 

N010  G01 X50 Y45 Z10 ZFeed 150 

N011  G01 X50 Y45 Z-10 ZFeed 75 

 

Drill the third hole 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

N007  G01 X50 Y15 Z10 ZFeed 150 

N008  G01 X50 Y15 Z-10 ZFeed 75 

N009  G01 X50 Y15 Z10 ZFeed 150 

N010  G01 X50 Y45 Z10 ZFeed 150 

N011  G01 X50 Y45 Z-10 ZFeed 75 

N012  G01 X50 Y45 Z10 ZFeed 150 

 

Retract to a position above the third hole 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

N007  G01 X50 Y15 Z10 ZFeed 150 

N008  G01 X50 Y15 Z-10 ZFeed 75 

N009  G01 X50 Y15 Z10 ZFeed 150 

N010  G01 X50 Y45 Z10 ZFeed 150 

N011  G01 X50 Y45 Z-10 ZFeed 75 

N012  G01 X50 Y45 Z10 ZFeed 150 

N013  M05 

 

Spindle off 



Program Interpretation 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

N007  G01 X50 Y15 Z10 ZFeed 150 

N008  G01 X50 Y15 Z-10 ZFeed 75 

N009  G01 X50 Y15 Z10 ZFeed 150 

N010  G01 X50 Y45 Z10 ZFeed 150 

N011  G01 X50 Y45 Z-10 ZFeed 75 

N012  G01 X50 Y45 Z10 ZFeed 150 

N013  M05 

N014  M02 

End Program 



Programming Example (Siemens controller) 

G55 X200 Y80 

Program 1 

N001  M06 T1 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X0 Y0 Z-0.5 ZFeed 150 

N005  G01 X70 Y0 Z-0.5 XYFeed 75 

N006  G01 X70 Y60 Z-0.5 XYFeed 75 

N007  G01 X30 Y60 Z-0.5 XYFeed 75 

N008  G01 X0 Y40 Z-0.5 XYFeed 75 

N009  G01 X0 Y0 Z-0.5 XYFeed 75 

N010  G81 R3 E9 N7 Z-0.5 

N011  M05 

N012  M02 

x 

y 



Programming Example 

Tool Change 

G55 X200 Y80 

Program 2 

N001  M06 T2 

N002  M03 rpm 400 

N003  G01 X0 Y0 Z0 XYFeed 150 

N004  G01 X20 Y15 Z10 XYFeed 150 ZFeed 150 

N005  G01 X20 Y15 Z-10 ZFeed 75 

N006  G01 X20 Y15 Z10 ZFeed 150 

N007  G01 X50 Y15 Z10 ZFeed 150 

N008  G01 X50 Y15 Z-10 ZFeed 75 

N009  G01 X50 Y15 Z10 ZFeed 150 

N010  G01 X50 Y45 Z10 ZFeed 150 

N011  G01 X50 Y45 Z-10 ZFeed 75 

N012  G01 X50 Y45 Z10 ZFeed 150 

N013  M05 

N014  M02 

x 

y 



Exercises  

 

 



G55 

SQ 150 

SQ 200 

thickness  

20mm 

1 

3 

4 

2 

Programming Examples 



• NC Part Program  

• O1986; 

• N10 G21 G94; 

• N20 G91 G28 Z0.0;  

• N30 T01 M06; 

• N40 G90 G55 G00 X-25.0 Y20; G55- Setting Machine reference datum 

• N50 G43 H01 Z50; G43- Cutter length compensation+ 

• N60 S1000 M03;  

• N70 G01 Z-10 F400; 

• N80 G41 D01 X20.0 Y20; G41 – Cutter compensation left 

• N90 X180.0; 

• N100 Y180.0;  

• N110 X20.0; 

• N120 Y20.0; 

• N130 X-25.0 Y-25;  

• N140 G40 G00 Z100.0; G40 – Cutter compensation cancel 

• N150 G91 G28 Z0.0; 

• N160 G91 G28 X0 Y0; 

• N170 M05; 

• N180 M30; 

81 



Main Program 

Milling cutter diameter: 10mm 

N05 G55  

N10 M6 T2 H3 G43 

N15 M3 S1000 F60  

N20 G0 X9 Y9 Z1  

N25 G1 Z0  

N30 M98 P030035  

N35 G0 Z1 G90  

N40 X42 Y38  

N45 G1 Z-2 F30  

N50 X47 F300  

N55 G3 X47 Y38 I-5 J0  

N60 G0 Z100 

 N65 G49  

N70 M30 

Explanation 

M98 P030035 

this code mean call Subprogram No. 0035 three times. 

G43- Tool length compensation + 

G49- Tool length compensation cancel 

Subprogram 

O0035  

N05 G1 Z-2 G91 F30  

N10 X10 F100  

N15 Y36  

N20 X-10  

N25 Y-36  

N30 M99 

CNC Pocket Milling Program Example – Peck Milling 



Fanuc G73 high speed peck drilling cycle program 

   we have to know which type of drilling is done more in depth. for deep drilling is considered as  DEPTH/ DIA => 5 

The benefits of peck drilling reduce cycle time. In G73 peck drilling after each drill, tool retract only 1 mm. This drilling cycle is used mostly drill soft materials like; 

Aluminium 

 

O4231 

N10   M06 T06 ; 

N20   G90 G80 G17 G00 G54 X0 Y0 ; 

N30   G43 Z100 H11 ; 

N40   M03 S1500 ; 

N50   M08 ; 

N60   G99 G73 Z-55 R5 Q20 F300 ; 

N70   G98 G80 G00 Z100 ; 

N80   M05 M09 M30 ; 

                                                                               

DESCRIPTION OF PROGRAM 

 

N10- Tool change command , select tool no. 6 

N20- Absolute co-ordinate command , cancel canned cycle command , selection of  XY plane, rapid command, work coordinate for tool positioning at  X0 and Y0. 

N30- Tool height offset compensation command , where tool is 100 along Z axis , tool height code H11. 

N40- Spindle on clockwise , speed is 1500 rpm . 

N50- Coolant ON . 

N60- Return to R-plane in canned cycle , Peck drilling cycle command , Depth of drill is 55 , R- plane distance is 5 , depth of each cut is 20(incremental), feed rate 

per minute is 300 . 

N70- Tool is return at initial position , cancel canned cycle , rapid command where tool is 100 mm up along z axis. 

N80- Spindle off , coolant off , main program end .  



Fanuc G81 drilling cycle program with operation repeats 

why we can do operation repeat ? 

 Following fig. program ; we used K4 command in N60 . The reason is , we can see in the following fig. there is 4 hole drilling 

on similar distance on X30 and Y0 . Therefore we do not have to need specify every time XY  place . In these program in N60 only we 

used G91 and K4 command . 

 

 

G81 X_ Y_ Z_ R_ F_ K_ ; 

                    Where , XY- Position of hole 

                                  Z-  Depth of operation perform 

                                  R-  R plane position. 

                                  F- cutting feed rate  

                                  K- no of times operation repeats.  

https://1.bp.blogspot.com/-TRDzIoAe9eg/W3uuZHy_pZI/AAAAAAAACrc/thkH0uLNYLIX7jn9EjmgpE9fpASXGMHUACLcBGAs/s1600/g81+drilling+repeted.PNG
https://1.bp.blogspot.com/-TRDzIoAe9eg/W3uuZHy_pZI/AAAAAAAACrc/thkH0uLNYLIX7jn9EjmgpE9fpASXGMHUACLcBGAs/s1600/g81+drilling+repeted.PNG


O5124 

N10   M06 T06 ; 

N20   G90 G80 G17 G00 G54 X0 Y0 ; 

N30   G43 Z100 H4 ; 

N40   M03 S1500 ; 

N50   M07 ; 

N60   G99  G91 G81 X30 Y0 Z-45 R5  K4 F120  ;   

N70   G98 G90 G80 G00 Z100 ; 

N80   M05 M09 M30 ; 

                                                                        

DESCRIPTION OF PROGRAM  

N10- Tool change command , select tool no. 6 

N20- Absolute co-ordinate command , cancel canned cycle command , selection of  XY plane, rapid command, work coordinate for tool positioning 

at  X0 and Y0. 

N30- Tool height offset compensation command , where tool is 100 along Z axis , tool height code H4. 

N40- Spindle on clockwise , speed is 1500 rpm . 

N50- Coolant ON . 

N60- Return to R-plane in canned cycle , Incremental command, Drilling cycle command, first position is X30 and Y0 Depth of drilling is 45 , R- 

plane distance is 5 ,feed rate per minute is 120 .  

After that second drilling position is X30 from current position and Y0 because we provide incremental command  and no of repetition K4 (repeating 

operation), similarly reaming operation will perform. 

 N70-Tool return initial position ,Absolute co-ordinate command(cancel incremental command), cancel canned cycle , rapid command , where tool 

along Z axis is 100 . 

N80-  Spindle off , coolant off, Main program end . 

https://3.bp.blogspot.com/-tSVKl_oWHuw/W3qeWEQ29wI/AAAAAAAACq8/lAw-KchvzSErBmCLkoR33F3qBpwy4eVeQCLcBGAs/s1600/G81+DRILLING+DEMO.PNG


BLANK SIZE 

100*100*20 

DIA. 8, FIVE HOLES 

HOLE1    (20,20) 

HOLE2    (20,80) 

HOLE3    (80,80) 

HOLE4    (80,20) 

HOLE5    (50,50) 

Programming Example 



• NC Part Program  

• O1975; 

• N10 G21 G94; 

• N20 G91 G28 Z0.0;  

• N30 T01 M06; 

• N40 G90 G54 G00 X20.0 Y20.0;  

• N50 G43 H01; 

• N60 S1200 M03 Z0.0; 

• N70 G99 G81 X20.0 Y20.0 Z-23.0 R5.0 F300;  

• N80     Y80.0; 

• N90     X80.0; 

• N100    Y20.0;  

• N110    X50.0 Y50.0; 

• N120 G80 G00 Z100.0 M05;  

• N130 G91 G28 Z0; 

• N140 G28 X0 Y0;  

• N150 M30; 



• O1975; 

• N10 G21 G94; 

• N20 G91 G28 Z0.0;  

• N30 T01 M06; 

• N40 G90 G54 G00 X10.0 Y10.0;  

• N50 G43 H01; 

• N60 S1200 M03 Z50; 

• N70 G99 G81 X10.0 Y10.0 Z-5 R5.0 F300;  

• N80 G91 X10 Y10 K8; 

• N90 G00 Z50 M05; 

• N100 G91 G28 Z0.0;  

• N110 G91 G28 X0.0 Y0.0; 

• N120 T02 M06; 

• N130 G90 G54 G00 X40.0 Y10.0;  

• N140 G43 H02; 

• N150 S1200 M03 Z50; 

• N160 G00 Z5 ; 

 

 

• N170 G01 Z-3 F60; 

• N180 X90 ; 

• N190 Y20; 

• N200 X40; 

• N210 Y10; 

• N220 G00 Z50; 

• N230 G00 X10 Y80 ; 

• N240 G00 Z5; 

• N250 G01 Z-3 F60; 

• N260 X60; 

• N270 Y90; 

• N280 X10; 

• N290 Y80; 

• N300 G00 Z50 M05; 

• N310 G91 G28 Z0; 

• N320 G28 X0 Y0: 

• N330 M30;  



Exercises  

 



Fanuc G82 counter boring cycle / Drilling cycle 

G82 cycle is used for normal drilling . Cutting feed is performed to the bottom of the hole .At the bottom , a dwell is 

performed , the tool is retracted. This cycle is used to drill hole more accurately with respect to depth. 

 

   

 

G82 X_ Y_ Z_ R_  P_ F_ K_; 

                    Where , XY- Position of hole 

                                  Z-  Depth of operation perform 

                                  R-  R plane position 

                                  P- Dwell time when tool reach at bottom 

                                  F- cutting feed rate  

                                  K- no of times operation repeats. 

Operation :- First tool positioning at XY axis , after the tool rapidly traverse up to R-plane level , after that tool is start 

drilling operation . When the bottom of the tool has been reached, a dwell is performed. Then tool is retracted rapidly.  

https://1.bp.blogspot.com/-105-D5szGl0/W3_S5YH0IQI/AAAAAAAACvA/dD7sjNm-CJotWYfckXaYheDUObcyofPQgCLcBGAs/s1600/G82+G98+G99.PNG
https://1.bp.blogspot.com/-105-D5szGl0/W3_S5YH0IQI/AAAAAAAACvA/dD7sjNm-CJotWYfckXaYheDUObcyofPQgCLcBGAs/s1600/G82+G98+G99.PNG


O5124 

N10   M06 T04 ; 

N20   G90 G80 G17 G00 G54 X0 Y0; 

N30   G43 Z100 H4 ; 

N40   M03 S1500 ; 

N50   M07 ; 

N60   G99 G82 X20 Y20 Z-10 R5  P1000 F120 ; 

N70   X50 Y20 ; 

N80   G98 G80 G00 Z100 ; 

N90   M05 M09 M30 ; 

DESCRIPTION OF PROGRAM  
N10- Tool change command , select tool no. 4 
N20- Absolute co-ordinate command , cancel canned cycle command , selection of  XY plane, rapid command, work coordinate 
for tool positioning at  X0 and Y0. 
N30- Tool height offset compensation command , where tool is 100 along Z axis , tool height code H4. 
N40- Spindle on clockwise , speed is 1500 rpm . 
N50- Coolant ON . 
N60- Return to R-plane in canned cycle , counter drilling command ,first drilling position is X20 and Y20 Depth of drilling is 10 , 
R- plane distance is 5 ,dwell time is 1 sec ,   feed rate is 120.  
N70- Second drill position where X 50 and Y20 and drilling depth is 10. 
N80-Tool return initial position , cancel canned cycle , rapid command , where tool along Z axis is 100 . 
N90-Spindle off , coolant off, Main program end .  

https://1.bp.blogspot.com/-o8wzWmHodwI/W3_V852wJ_I/AAAAAAAACvc/lqAkOlaU_dIUx9zK6N-7OevRb87sJxZnwCLcBGAs/s1600/G82.PNG


Fanuc G83 peck drilling cycle program 
G83 peck drilling cycle  perform intermittent cutting feed to the bottom of the hole while removing shaving from the 

hole. 

G83 X_ Y_ Z_ R_ Q_ P_ F_ K_ 

                    Where , XY- Position of hole 

                                  Z-  Depth of operation perform 

                                  R-  R plane position. 

                                  Q- depth of each cut 

                                  F- cutting feed rate  

                                  K- no of times operation repeats. 

 

   

 

Operation:-  In above fig Q represent depth of each cut . Cutting depth is always incremental value (suppose first cut is 

20 mm then tool take second cut is increment by 20mm it means total depth is 40 mm ). After each cut tool return at R 

plane , when operation is end tool return at initial position .  

https://1.bp.blogspot.com/-ADOMni-X_Ig/W4LZuITOy5I/AAAAAAAACwM/JIYxWFRfmt8dRErcf076HqSkibhu_47XwCLcBGAs/s1600/G83+DEMO.PNG
https://1.bp.blogspot.com/-ADOMni-X_Ig/W4LZuITOy5I/AAAAAAAACwM/JIYxWFRfmt8dRErcf076HqSkibhu_47XwCLcBGAs/s1600/G83+DEMO.PNG


O5124 
N10   M06 T05 ; 
N20   G90 G80 G17 G00 G54 X0 Y0 ; 
N30   G43 Z100 H4 ; 
N40   M03 S1000 ; 
N50   M07 ; 
N60   G99 G83 X10 Y10 Z-40 R5 Q10 F75 
N70   X60 Y10 ; 
N80   X10 Y60 ; 
N90   X60 Y60 ; 
N100 G98 G80 G00 Z100 ; 
N110 M05 M09 M30 ;  
DESCRIPTION OF PROGRAM  
N10- Tool change command , select tool no. 5 
N20- Absolute co-ordinate command , cancel canned cycle command , selection of  XY plane, rapid command, work coordinate for tool 
positioning at  X0 and Y0. 
N30- Tool height offset compensation command , where tool is 100 along Z axis , tool height code H4. 
N40- Spindle on clockwise , speed is 1000 rpm . 
N50- Coolant ON . 
N60- Return to R-plane in canned cycle , Peck drill command ,first drilling position is X10 and Y10 Depth of boring is 40(from R-plane) , R- plane 
distance is 5 , each cut is 10 mm ,   feed rate per minute is 75 . 
N70- Second drilling position is X60 and Y10; 
N80- Third drilling position is X10 and Y60; 
N90- Fourth drilling position is X60 and Y60; 
N100- Tool return initial position , cancel canned cycle , rapid command , where tool along Z axis is 100 . 
N110- Spindle off , coolant off, Main program end . 



G84 Tapping Cycle Example CNC Program 

 Fanuc G84 cycle performs tapping. In this tapping cycle, when the bottom of the hole has been reached, the spindle is 

rotated in the reverse direction. 

G84 X_ Y_ Z_ R_ P_ F_ K_ 

                    Where , XY- Position of hole 

                                  Z-  Depth of operation perform from retraction plane 

                                  R-  R plane position.(retraction plane) 

                                  P-  Dwell time 

                                  F- cutting feed rate  

                                  K- no of times operation repeats. 

 

   

 

Operation:- Tapping is performed by rotating the spindle clockwise. When the bottom of the hole has been 

reached, the spindle is rotated in the reverse direction for retraction. This operation creates threads. 

 

https://3.bp.blogspot.com/-1YOi1gIiLE8/W4PKf3tZ95I/AAAAAAAACxA/PuhWa7dj71In6fB3WrvB7PgP0O9J_lbKgCLcBGAs/s1600/G84+CLOCKWISE.PNG
https://3.bp.blogspot.com/-1YOi1gIiLE8/W4PKf3tZ95I/AAAAAAAACxA/PuhWa7dj71In6fB3WrvB7PgP0O9J_lbKgCLcBGAs/s1600/G84+CLOCKWISE.PNG


O5124 

N10   M06 T07 ; 

N20   G90 G80 G17 G00 G54 X0 Y0 ; 

N30   G43 Z100 H1 ; 

N40   M03 S1000 ; 

N50   M07 ; 

N60   G99 G84 X10 Y10 Z-30 R5 P300 F1.25 ;  [A] 

N70   X80 Y10 ;                                                   [B] 

N80   X10 Y70 ;                                                   [C] 

N90   X80 Y70 ;    [D] 
N100 G98 G80 G00 Z100 ; 
N110 M05 M09 M30 ;                 
            
DESCRIPTION OF PROGRAM  
N10- Tool change command , select tool no. 7 
N20- Absolute co-ordinate command , cancel canned cycle command , selection of  XY plane, rapid command, work coordinate for tool positioning 
at  X0 and Y0. 
N30- Tool height offset compensation command , where tool is 100 along Z axis , tool height code H1. 
N40- Spindle on clockwise , speed is 1000 rpm . 
N50- Coolant ON . 
N60- Return to R-plane in canned cycle , tapping cycle command ,first tapping position is X10 and Y10 Depth of tapping is 30(from R-plane) , R- 
plane distance is 5 , dwell time 300 ,   feed rate is 1.25 .[A] 
N70- Second tapping position is X80 and Y10; [B] 
N80- Third tapping position is X10 and Y70; [C] 
N90- Fourth tapping position is X80 and Y70; [D] 
N100- Tool return initial position , cancel canned cycle , rapid command , where tool along Z axis is 100 . 
N110- Spindle off , coolant off, Main program end . 

https://4.bp.blogspot.com/-UT-OTHO4nuc/W4PQBjsKaeI/AAAAAAAACxY/uO9pzI6d-jsO8Dz53Q1o6ikE02Zk6ru4wCLcBGAs/s1600/G84+TAPPING.PNG


Fanuc G85/G86 boring cycle 

Fanuc G85/G86 cycle is used to bore a hole . 

G85/G86 X_ Y_ Z_ R_  F_ K_ 

                    Where , XY- Position of hole 

                                  Z-  Depth of operation perform from retraction plane 

                                  R-  R plane position.(retraction plane) 

                                  F- cutting feed rate  

                                  K- no of times operation repeats. 

 

   

 

Operation:- First positioning of tool at XY plane. After that tool rapidly traverse up to R plane , then boring operation start from R 

plane to  point Z. After that tool rapidly return to initial position.  

https://3.bp.blogspot.com/-KrcWdXj0gjk/W4jVPrbEFDI/AAAAAAAACys/Qtwu542pmwIArmpKRssd3WpNhKx0ndUiACLcBGAs/s1600/G85+BORING+DEMO.PNG
https://3.bp.blogspot.com/-KrcWdXj0gjk/W4jVPrbEFDI/AAAAAAAACys/Qtwu542pmwIArmpKRssd3WpNhKx0ndUiACLcBGAs/s1600/G85+BORING+DEMO.PNG


O5130 
N10   M06 T08 ; 
N20   G90 G80 G17 G00 G54 X0 Y0 ; 
N30   G43 Z100 H1 ; 
N40   M03 S1000 ; 
N50   M07 ; 
N60   G99 G86 X10 Y25 Z-30 R5  F100 ; 
N70   X40 Y10 ; 
N80   G98 G80 G00 Z100 ; 
N90   M05 M09 M30 ;                          
DESCRIPTION OF PROGRAM  
N10- Tool change command , select tool no. 8 
N20- Absolute co-ordinate command , cancel canned cycle command , selection of  XY 
plane, rapid command, work coordinate for tool positioning at  X0 and Y0. 
N30- Tool height offset compensation command , where tool is 100 along Z axis , tool 
height code H1. 
N40- Spindle on clockwise , speed is 1000 rpm . 
N50- Coolant ON . 
N60- Return to R-plane in canned cycle , Boring cycle command ,first boring position is 
X10 and Y25 Depth of tapping is 30(from R-plane) , R- plane distance is 5 , feed rate is 
100 . 
N70- Second boring position is X40 and Y10; [ 
N80- Tool return initial position , cancel canned cycle , rapid command , where tool 
along Z axis is 100 . 
N90- Spindle off , coolant off, Main program end . 



G87 Back Boring cycle 
 
The G87 Back Boring cycle is a special cycle, its practical usage is limited due to the special tooling and setup requirements. Use 
the G87 Cycle only if the total costs can be justified economically. The boring bar must be set very carefully, it must be preset to 
match the diameter required for backboring, its cutting point must be set in the spindle oriented mode, facing the opposite 
direction than the shift direction. 
 
Code line for G87 Back Boring cycle: 
There are two program formats available for the G87 back boring canned cycle. Unfortunately G99 is never used with the G87 
cycle. 
First one using the Q, which is commonly used: 
N100 G98 G87 X… Y… R… Z… Q… F… 
Second one using I and J: 
N100 G98 G87 X… Y… R… Z… I… J… F… 
 
Diagram for G87 Back Boring cycle: 



Steps for the G87 Back Boring cycle: 

 1.       Rapid motion to XY position of the hole position. 

       2.       Spindle Rotation Stop. 

       3.       Spindle Orientation. 

       4.       Shift OUT (OSS) by the Q value or shift by the amount and 

direction of I and J.   

       5.       Rapid motion to the R level, i.e., to the bottom of the hole 

position. 

       6.       Shift IN (OSS)by the Q value or shift back in the opposite 

direction of I and J.  

       7.       Spindle rotation ON (M03). 

       8.       Feedrate motion to the depth in Z. 

       9.       Spindle rotation STOP. 

      10.   Spindle orientation. 

      11.   Shift OUT (OSS) by the Q value or shift by the amount and 

direction of I and J.  

      12.   Rapid motion to the Initial level, i.e., to the top of the hole 

position. 

      13.   Shift (OSS) IN by the Q value or shift back in the opposite 

direction of I and J.  

      14.   Spindle rotation ON. 
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Tool holder Selection – Milling  
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Work Holding Device - Milling 
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Equipment 

Pallets 

 The workpiece is placed on a pallet (module) which can be oriented in 
different directions by the machine 

 

Automatic Pallet Changers 

 When the workpiece is finished, automatic pallet changers remove it 
and replace it with another workpiece 



Pallets 

Example of a part mounted on a pallet 

Courtesy Toth Industries 



Pallet Changers 



Discussion 

10 mins  


