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Lathe Program
Troubleshooting

® This one day course is designed to provide the
user with a basic understanding of lathe
programming and troubleshooting common
program issues.
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VPS
Programming
Overview

VPS allows for conversational programming. This
entails inputting values in a menu to output the
needed code for the particular situation.

For a lathe this might entail canned profile cuts,
facing, drilling, among other options.



VPS Example

® The following is an example in how to make a
VPS program, specifically, contour milling.

® Start by selecting the “Edit” button, then shift
over to VPS from editor.

(Radial Drilling);

( SAFETV LINE BELOW );

GO0 G54 G18 G40 G80 GI7 G39;
(TOOL = 5 / OFFSET = 5);
(WORK OFFSET = 54);
(DRILL RPM = 1500);
(C-AXIS START ANGLE = 0.0);

(# OF EQUALLY SPACED HOLES = 3);
T505;

G54

Go8 (FEED PER MINUTE);
G0O 20.2;

M133 P1500;

Mo8;

G0O CO. X2.9;

G00 YO,

G241 R2.7 X2.3 Z-0.5 F8,;

GOO G53 Y0.;

G53 X0,

G53 Z0.

( END RADIAL DRILLING CYCLE );
Mol;

1a

Spl

Overrides Chip Load:
Feed: 100% ;5“;3‘:]
spindle:  100% ctive Fee
Rapid: 100%

Spindle Load(%)

Spindle Speed:
Spindle Power:
Surface Speed:

] RPM
0.0 Kw
] FPM
0.00000 IPT
0.0000 IPR
0.0000 IPR

Shape Creator

Program Generation

[ENTER]

b,
‘ Back Forward | Search (TEXT) [F1], or [F1] to clear
Current Directory: VPS/
File Name Size Last Modified

Live Tooling IEBIRSY 03/01/15 09:24 >
Face Turn 35949 03/01/19 09:44

0D Turn 54709 03/01/1S 09:44

1D Turn 54300 03/01/18 09:44

0D Thread 48054 03/01/19 09:44

ID Thread 47329 03/01/19 09:44
Drilling 28345 03/01/18 09:44
0D Groove 109935 03/01/19 09:44

ID Groove 110114 03/01/19 09:44
0D Radius 54398 03/01/18 09:44

1D Radius 55027 03/01/19 09:44
0D Chamfer 67503 03/01/1S 09:44

1D Chamfer 67668 03/01/19 09:44




VPS Example

® Cursordown toVPS in the menu and select it.

Don't forget that the arrow keys are used to
navigate the Haas menus.

g

Forward } Search (TEXT) [F1]. or [F1] to clear.
Current Directory:
File Name ‘ Size Last Modified ‘
PROBING 08/18/17 19:12 >
VPS <DIR> 08/18/17 19:12
CUSTCM

[SBIR=Y 05/18/17 19:13

>
>




VPS Example

® The following are cycles that can be
programmed using VPS. For demonstration
we will use “Face Turn”.

® Use the right arrow key to enter the cycle.

WPS

Program Generation

Editor WPS Shape Creator

OD ROUGH AND FINISH CYCLES

‘ Back

Current Directory: VPS/

Forward

Search (TEXT) [F1], or [F1] to clear.

Program Generation

VPS Shape Creator

| Editor
WPS

‘ Back

Current Directery: VPS/

Forward ’

Lo:ad [ENTER]

Search (TEXT) [F1], or [F1] to clear.

File Name

Last Modified | |

Live Tooling
Face Turn
oD Turn

ID Turn

0D Thread
ID Thread
Drilling

0D Groove
ID Groowe
0D Radius
ID Radius
0D Chamfer
ID Chamfer

| Size

35949
54709
54900
48054
473239
28345
1093935
110114
54998
55027
67503
67668

03/01/19 09:44 >
03/01/19 09:44
03/01/19 09:44
03/01/19 09:44
03/01/19 09:44
03/01/139 09:44
03/01/19 02:44
03/01/139 09:44
03/01/19 09:44
03/01/19 09:44
03/01/19 09:44
03/01/19 09:44
03/01/19 0944

]

File Name ‘ Size | Last Modified | | ‘
Part Off 56334 03/01/19 09:44
0D Profile Removal Cycles 36710 03/01/19 09:44
ID Profile Removal Cycles 40416 03/01/19 09:44
0D Thread Repair 38511 03/01/1% 09:44
ID Thread Repair 41250 03/01/19 09:44
Center Drill 23521 03/01/19 09:44
Tapping 35614 03/01/19 09:44




VPS Example

Edit: MDI ‘ |D7 41:27 Program Generation

FACING CYCLE
(Radial Drilling).
( SAFETY LINE BELOW );
GO0 G54 G18 G40 GBO G397 GI99;
(TOOL = 5/ OFFSET = 5);
(WORK OFFSET = 54);
(DRILL RPM = 1500);
(C-AXIS START ANGLE = 0.0);
(# OF EQUALLY SPACED HOLES = 3);
T505;
G54;
G98 (FEED PER MINUTE);
GO0 Z0.2;

® Start filling out the variables in the form.

® The prompts will walk the operator through

4 sacc

. .
eaCh Ianlry | variable | vale | Ranges
.
( END RADIAL DRILLING CYCLE ) FEEDRATE_ROUGH 5.0 10001 -0.03]
Mol; FINISH_PASS 72 70 72
Z_FINISH_STOCK 0.003 [0.00 - 0.05]
Mai RETRACT X_HOME \3 VN
Spindle Speed: 0 RPM RETRACT_Z_HOME ¥ VN
spindle Power: 0.0 W END_M_CODE 30 0130
Surface Speed: 0 FPM
Overrides Chip Load:  0.80000 IPT

Feed Rate: 0.0000 IPR
Active Feed: 0.0000 IPR

Mo FINISH PASS will be executed. To execute a finish pass enter (70)




VPS Example

Edit: MDI \ [07:41:42

MDI N451 | Editor 5

FACING CYCLE
(Radial Drilling);

( SAFETY LINE BELOW );

GO0 G54 G18 G40 GBO G397 GIg;
(TOOL = 5/ OFFSET = 5);

(WORK OFFSET = 54);

(DRILL RPM = 1500);

(C-AXIS START ANGLE = 0.0);

® After the variables are filled in, it should look

G54;
G98 (FEED PER MINUTE);
GO0 Z0.2;

Something ||ke thlS 133 71500

GO0 CO. X2.9;
GO0 Y0.;
G241 R2.7 X2.3 Z-0.5 F8,;

1: Insert to Clipboard
2: Output to MDI
3: Create Mew Program

T Ranges |
- Exit [CANCEL] ) [0.001 - 0.03]

® SelectF4, generate code to bring up the
output menu.

( END RADIAL DRILLING CYCLE )

Mel; 70 72
Z_FINISH_STOCK 0.003 [0.00 - 6.65]
[ ] \\ /7 - . Mﬁ‘” pind RETRACT X_HOME ¥ Vi
Select “2”, which will output the code to MDI T — i e
7 0 spindle Power: 0.0 W END_M_CODE 30 0130
Surface Speed: 0 FPM
overrides Chip Load:  0.00000 IPT
Feed Rate: 0.8000 IPR
Feed: 160%
Spindle: 100% Active Feed: 0.0000 IPR
Rapid: 100%

Spindle Load(%) SIS SmmM| 0%  |gpter value: Stop (6). Optional Stop 1), End Program (30)




VPS Example

® The program is then output to MDI.

(Circle Contour Milling):
( EXTERNAL CONTOUR MILLING );
(TOOL1/DIA.5IN. );

( SPINDLE 1560 RPM / FEED 10. IPM );
(RPLANE 0.1/ DEPTH -8.2 ):

G0O G17 G40 G49 GBO G9O;

G10 L12 P1 R0.5 (THIS LINE SETS D1 OFFSET):
T1 Mes:

GOO G9O G54 X3.25 Y-2.;

51500 MO3:

G43 Hel Ze.1:

GO1 Z0.2F5.;

GO1 G41 X3. Y-1.5 D01 F10.;
GO3 X2.5Y-2.J0.5;

G02 1-0.
GO3 G90 X3. Y-2.510.5;

GOO G90 G53 Z0 MES5;
Mol ( END VPS CIRCLE CONTOUR );

pindle
Spindle Speed: 0 RPM

spindle Load: 0.0 Kkw
Surface Speed: 0 FPM

Chip Load:  0.00000
Feed Rate: 0.0000
Active Feed:  0.0000

Rapid: 100%
Spindle Load(%) - 0%

Di

Positions

@ x
(=39
Wz

Active Codes

Rapid Motion
Absolute Pesition
Cutter Compensation Cancel

Cycle Cancel
Work Offset 54
00 Hoe Moo To
Program G54 G439
({0

0.0000 [Jum -
0.0000 [Jmm -
0.0000 [Jmm -

s—
Tool: 1 offset: 0 i
Type: None
Tool Group:  —— i
Max Load: 0
Life: T00%
Next Tool
Pocket: 1
Tool #: 2 o
Load  This Cycle: 0:00:03
0%  Last Cycle: 0:00:03
Remaining 0:00:00
0% W30 Counter #1: o
0% M30 Counter #2: 0
Loops Remaining: 0




OD Profile Removal Cycle

Edit: MDI |

(FACING CYCLE};

® Another cycle option is the OD profile removal. L .

(TOOL = 5 f OFFSET = 5);

T h . | d h f- I d f' d o h E\JSQES;FSEFNEL?&PM =1800);
is cycle needs the profile defined using the B
(5700 70 REMOVE - 03)

shape creator. Shape creator can be found in
the tab next to VPS.

G50 51800;
G97 5720 MO3;
G0O Z20.23;

G0O X2.9;

G96 S500;
G0O Z20.03;

The shape or OD profile must be created
before the OD profile removal cycle can be

G0O GB8O Z0.23;
G97 S720;

Mosg;
GAA G52 XA

Feed: 100%

® Enter shape creator using the arrow keys on T
Spindle Load(%) [ - 0%

the control.

G72 P99 Q100 D0.00L UD. W0.003 FO.01;

Feed Rate:
Active Feed:

Main Spindle
made Spindlo et
] \_) spindle Power:

surface Speed:

Overrides Chip Load:

<] RPM
0.0 Kw
<] FPM
0.00000 IPT
0.0000 IPR
0.0000 IPR

|07:48:00

MDI N451

Editor VP Shape Creator

OD ROUGH AND FINISH CYCLES

4 sack Forward
Current Directary: VWPS/

Search (TEXT) [F1], or [F1] to clear.

ore e

[ 1

| size |

Last Modified

Part Off

0D Profile Removal Cycles
ID Profile Removal Cycles
0D Thread Repair

ID Thread Repair

Center Drill

Tapping

56334

03/01/19 03:44

36710 03/01/19 09:44

40416
38511
41250
23521
35614

03/01/19 03:44
03/01/19 09:44
03/01/19 03:44
03/01/19 09:44
03/01/19 03:44




Shape Creator

Edit: MDI ‘ |D7 43:40 Program Generation
MOl 451 ) Editor
(FACING CYCLE): File Name: (Mot Saved)

(SAFETY LINE BELOW); V Raw Dimensions

GOO G54 G18 G40 GEO 697 GAS; X Position 2.5000
[ ) A g g (TOOL = 5 / OFFSET = 5); Z Position 0.0000
Once in shape creator, the following will nee SRR T
/ (MAXIMUM SPINDLE RPM = 1800); ¥ Position 2.6000
(CONSTANT SURFACE SPEED = 500}; 7 Position 0.1000
. (QUTSIDE DIAMETER: 2.5% v start

f n N (FINISH DIAMETER: 0. % Position 10000
O e e I e . (STOCK TO REMOVE = .03); 7 Position 5 1000

(DEPTH PER PASS = 0.001); (EFRINEAIE

T505;

G54;

G50 51800;

G97 5720 MO3;
0.23

® Raw Dimension

Insert Row

GO0 Z0.03; 1: Linear Feed Mation

. . . G72 P99 Q100 D0.00L UD. W0.003 FO.0L; 2: CW Circular Feed Motion
a p I o I nt N9S GO Z0.: 3: CCW Circular Feed Motion

GO1 X0.; 4: Cancel

N10O GOO Z0.0:
Exit [CANCEL]

GO0 GBO 20.23;
G97 5720;

MOg;
AN GRR Y0 .

® Start Point

@ Jog Rate: .1 - Save File
Spindle Speed: RPM

Spindle Power: 0,0 oW - Set Value [F2] Enable zoom
Surface Speed: 0 FPM 1

® Afterthose three inputs are defined “Insert” oewiser | eploss Gomoorr | [ rcancin B0 oo o
can be used to insert a move.

Active Feed: 0.0000 IFR - Alter Motion Type - New shape: discard changes

[BESE® Delete Motion
fm— = 0% Press left arrow to collapse row, or right arrow to expand




Shape Creator

Linear and circular moves can be input by
using “insert”. Each move requires a new line.

Program Generation

File Name: (Not Saved)

V Raw Dimensions
Position
Position
V Rapid Point

Position
Position

N

N =

V Start

=

Position
Position
V 1: Linear Feed
X Position
Z Position
Angle
Chanfer
Round
[ENTER] Add Row

~N

on

on

. 5000
. 6000

. 6000
.1008|

. 0000
.1008|

. 6000

6000

.000
. 6000

[clelele]

Editor VPS

File Name: (Not Saved)

X Position
Z Position
Angle
Chanfer
Round
V 2: Linear Feed
X Position
Z Position
Angle
Chanfer
Round
V 3: Linear Feed
X Position
Z Position
Angle
Chanfer
Round
Vo 4: ON Arc
X Position
Z Position
Radius
Chanfer
Round
[ENTER] Add Row

:




Shape Creator

Program Generation

Editor VPS Shape Creator

File Name: (Not Saved)

X Position 1.0000
Z Position -1.0000
Angle 180. 000
Chamfer 0. 0000
Round 0. 0000
V 2: Linear Feed
X Position 1.2500
Z Position -1.0000
Angle 90. 000
Chamfer 0. 0000
Round 0. 0000
V 3: Linear Feed @, |
X Position 1.2500
g Z Position -1.5000
® Shape creator has numerous options that can e 15000
Chamfer 0. 0000
A Round 0. 0000
be selected. Motions can be altered and i o i
. . . X Position 1.7500
Z Positi -1.7500
deleted. F2 can zoom in on the image if e
., Chamfer 0. 0000
d .
greater detail is needed. et L o0
@ Jog Rate: .1 - Save File
| bl
- Set Value - Enable Zoom i
- add Motion - Open the calculator,
- Alter Motion Type - New shape; discard changes

- Delete Motion

Press left arrow to collapse row, or right arrow to expand.




Shape Creator

® Once the profile is defined, it needs to be
saved. This can be done using F4, a new screen
will come up and require a file name to save as.

® In this case the profile was called 1.

Edit: MDI \

(FACING CYCLE);
(SAFETY LINE BELOW);
GO0 G54 G18 G40 GBO G397 GIg;
(TOOL = 5/ OFFSET = 5);
(WORK OFFSET = 54);
(MAXIMUM SPINDLE RPM = 1800);
(CONSTANT SURFACE SPEED = 500};
(OUTSIDE DIAMETER; 2.5);
(FINISH DIAMETER; 0.
(STOCK TO REMOWE = .03);
(DEPTH PER PASS = 0,001);
T505;
G54;
G50 51800;
G97 5720 MO3;

0.23

GO0 Z0.03;

G72 P99 Q100 D0.001 U0. W0.003 FO.
N99 GOO 20.:

GO1 X0.;

N10O GOO Z0.0:

GO0 GBO 20.23;

G97 5720;

MOg;
AN GRR Y0 .

surface Speed:
Chip Load:
Feed Rate:
Active Feed:

Overrides

Insert Directory:

|97:47:39

MBI N451

Editor WPS Shape Creator

File Name: 1.5cp

Program Generation

V 2: Linear Feed

V 3: Linear Feed
X Position

% Position 1,
Z Position -1,
Angle 90,
Chanfer 0.
Round o.

1scp

Name 0

o -

- Select File

- Clear Input
- Exit

u FrT
0.00000 IPT [8&R ~dd motion
0.0000 IPR

0.0000 IPR &Y Ater Motion Type

[BESE® Delete Motion

J
I3} openthe calculator,

- New shape: discard changes

Press left arrow to collapse row, or right arrow to expand




OD Profile Removal Cycle

® With the profile now defined, the OD profile
removal cycle can be defined.

® This cycle can be entered through the VPS
page.

Edit: MDI \ |07:49:38

MBI N451

(0D Profile Removal Cycles
( SAFETY LINE BELOW );
GOO G54 G18 G40 GBO G97 GOY;
(TOOL=5/0FFSET =5 J;
( MAXIMUM SPINDLE RPM = 1800 );
( SURFACE SPEED SPEED = 500 );
{ DEPTH PER PASS = 0.05 );

( WORK OFFSET = 54);

(0D STOCK REMOVAL CYCLE):
Tses:

G54;

G50 51800;
G96 5500 MO3;
GOO Z0.1;

GO0 X2.6 Z0.1;

G71 P144 Q145 D0.05 U0.01 W0.003 F0.01;
N144 G42X1. Z0.1;

GOl x1. Z0.1;

GOL X1. Z-1

GO1 X1.25 Z-1.;

GO1 X1.25 Z-1.

G02 X1.75 Z-1.75 R0.25;
GOl X2.5 Z-1.75;

N145 GO1 G40 X2.6 Z-1.75;
GO0 X2.6 Z0.1;

1M09:

GAN G52 ¥ .
spindle Speed: @ RPM
Spindle Power: 0.0 W
Surface Speed: 0 FPM
Overrides Chip Load:  0.80000 IPT
Feed Rate: 0.0000 IPR
Active Feed: 0.0000 IPR

Editor PS
0D Profile R

Program Generation

AN

.

77T FINISH TOOL PATH (0)

Devices

Jog Axis+ [HAND JOG]

0D ROUGH AND FINISH CYCLES

4 sacc
| varisble | vate | | Ranges |
SHAPE 1l.scp [ENTER] to select file
TOOL_NUMBER 5 1-24]
TOOL_OFFSET_MUMBER 5 1-99]
‘WORK_OFFSET 54 (54 - 59]
MAX_RPM 1800 [1-3400]
SURFACE_SPEED_MINUTE 500 (50 - 2000]
FLOOD_COOLANT 8 89
STOCK_DIAMETER 2.5000
STOCK_REMOVAL_CYCLE 71 07173
TOOL_NOSE_COMP 42 * 40 42
Doc 0.05 [0.0 -0.15]

Enter STOCK REMOVAL CYCLE: Finish (@), OD Rough (71), Irregular Path Rough (73)




OD Profile Removal Cycle

Edit: MDI ‘ |D7 48:16 Program Generation

MBI Na51 ) Editor  WPs | Shape Creator
i |
(FACING CYCLE); Run in MDI E STAR

(SAFETY LINE BELOW);

GO0 G54 G18 G40 GBO G37 GIY;
(TOOL = 5 / OFFSET = 5);

(MAXIMUM SPINDLE RPM = 1800); —

(CONSTANT SURFACE SPEED = 500);
(OUTSIDE DIAMETER: 2.5); —_—
(FINISH DIAMETER: 0.) \ Jog Axis+ [HAND JOG]
(STOCK TO REMOVE = .03);

(DEPTH PER PASS = 0.001);

The first input required is the shape. Use the &

G50 51800;

“enter” key to select the saved shapes. ma R

GO0 Z0.03;
G72 P99 Q100 D0.001

D ROUGH AND FINISH CYCLES

. . NOS GOO Z0.; —
® Inthis case the saved # 1 shape is the only
D el
H H n 174 o
saved shape. Once highlighted, use “enter
0 | 0 Select [ENTER] || Exit [CANCEL]
ag a I n to Se ect It . Spindle Power: 0.0 Kw SURFACE_SPEED_MINUTE 500 (56 '2000/]
overria SWECC: STEE:: gmmﬂ ‘FPPTM FLOOD_COOLANT s 89
resg ook | readie 00000 R\ D0 0 e o 73
5‘:221:: igg: - TOOL_NOSE_COMP 40 40 42
Doc 0.05 [0.0 -0.15]

Spindle Load(%) [ o 0% PRESS ENTER ta Select your predefined Shape File




® There are two pages of variables to fill out for
the cycle. Use the up and down arrow keys to
scroll through the variables.

OD Profile Removal Cycle

Edit: MDI \

DI

(FACING CYCLS
(SAFETY LINE BELOW);

GO0 G54 G18 G40 GBO G397 GIg;
(TOOL = 5/ OFFSET = 5);

(WORK OFFSET = 54);

(MAXIMUM SPINDLE RPM = 1800);
(CONSTANT SURFACE SPEED = 500};
(OUTSIDE DIAMETER; 2.5);

(FINISH DIAMETER; 0.);

(STOCK TO REMOWE = .03);

(DEPTH PER PASS = 0,001);

T505;

G50 51800;

G97 5720 MO3;

GO0 Z0.23;

GO0 X2.9;

MO8;

G96 S500;

GO0 Z0.03;

G72 P99 Q100 D0.001 U0. W0.003 F0.01;
N99 GOO 20.:

GO1 X0.;

N100 GO0 Z0.03;

GO0 GBO 20.2
G97 5720;

spindle Speed: @ RPM
Spindle Power: 0.0 W
Surface Speed: 0 FPM
Chip Load:  0.80000 IPT
Feed Rate: 0.0000 IPR
Feed: 100%
Spindle:  100% Active Feed: 0.0000 IPR
Rapid: 100%
Spindle Load(%) h - 0%

|07:48:43

N451

Editor WPS
oD Profile R

ON = (42)

44— (QOFF=(40)

= —

|
Generate Geode [F4]

Reset [ORIGIN]
Devices IF2]
Jog Axis+ [HAND JOG]

0D ROUGH AND FINISH CYCLES

4 sacc

| varabe | vale | Ranges |
SHAPE 1.scp [ENTER| to select file
TOOL_NUMBER 5 [1-24]
TOOL_OFFSET_NUMBER 5 [1-99]
WORK_OFFSET 54 [54 -59]

MAX_RPM 1800 1 - 3400]
SURFACE_SPEED_MINUTE 500 [50 - 2000]
FLOOD_COOLANT s 89

STOCK_DIAMETER 25000

STOCK_REMOVAL_CYCLE 71 07173
TOOL_NOSE_COMP 42 * 4042

Doc 0.05 [0.0-0.15]

Tool Nose Compensation:

On (42) or Off (40)

GO1 X0.;
N10O GOO

70.03;

GOO GBO Z0.23;

G97 5720;
M09

£AN GR3 ¥ -

Main Spind
Spindle Speed: 0 RPM
spindle Power: 0.0 W
Surface Speed: 0 FPM
es Chip Load:  0.00000 IPT
Feed Rate: 0.0000 IPR
100% Active Feed: 0.0000 IPR

100%
100%

0D ROUGH AND FINISH cYCLES
N e

| variable [  Vaue [ | ______Ranges |

X_FINISH_STOCK. 0,01 0,00 - 0.05]

Z_FINISH_STOCK 0.003 10,00 - 0.05]

FEEDRATE 0.01 [0.001 -0.05]

X_RAPID_POINT 2,6000

Z_RAPID_POINT 01000

RETRACT_X_HOME Y YN

RETRACT_Z_HOME Y YN

END_M_CODE 1 0130

Enter the X-AXIS FINISH ALLOWANCE




OD Profile Removal Cycle

® After the variables are filled in, it should look
something like this.

® Select F4, generate code to bring up the

output menu.

® Select 2", which will output the code to MDI.

Edit: MDI \ |07:49:15

MBI N451

(0D Profile Removal Cycles
( SAFETY LINE BELOW );
GOO G54 G18 G40 GBO G97 GOY;
(TOOL=5/0FFSET =5 J;
( MAXIMUM SPINDLE RPM = 1800 );
( SURFACE SPEED SPEED = 500 );
{ DEPTH PER PASS = 0.05 );

( WORK OFFSET = 54);

(0D STOCK REMOVAL CYCLE):
Tses:

G54;

G50 51800;
G96 5500 MO3;
GOO Z0.1;

MOB;

GO0 X2.6 Z0.1;

G71 P144 Q145 D0.05 U0.01 W0.003 F0.01;
N144 G42X1. Z0.1;

GOl x1. Z0.1;

GOL X1. Z-1

GO1 X1.25 Z-1.;

GO1 X1.25 Z-1.

G02 X1.75 Z-1.75 R0.25;
GOl X2.5 Z-1.75;

N145 GO1 G40 X2.6 Z-1.75;
GO0 X2.6 Z0.1;

MOg;
AN GRR Y0 .

spindle Speed: @ RPM
Spindle Power: 0.0 W
Surface Speed: 0 FPM
Overrides Chip Load:  0.80000 IPT

Feed Rate: 0.0000 IPR
Active Feed: 0.0000 IPR

Editor PS

Program Generation

oD Profile R

Program

1: Insert to Clipboard
2: Output to MDI
3: Create Mew Program

RUn in M CYCLE STARTI

Jog Axis+ [HAND JOG]

0D ROUGH AND FINISH CYCLES

Exit [CANCEL]

FEEDRATE
X_RAPID_POINT
Z_RAPID_POINT
RETRACT X_HOME
RETRACT Z_HOME
END_M_CODE

Enter the X-AXIS FINISH ALLOWANCE

[ Ranges |
[0.00 - 6.65]
[0.00 - 6.65]
[0.001 - 0.05]
VN
VN
0130




OD Profile Removal Cycle

® The program is then output to MDI.

Edit: MDI \

MDI

(0D Profile Removal Cycles);

( SAFETY LINE BELOW );

GOO G54 G18 G40 GBO G97 GIY;
(TOOL=5/0FFSET =5 J;

( MAXIMUM SPINDLE RPM = 1800 );
( SURFACE SPEED SPEED = 500 )
( DEPTH PER PASS = 0.05 );

( WORK OFFSET = 54);

(0D STOCK REMOVAL CYCLE):
Tses:

G54;

G50 51800;

G96 5500 MO3;

GOO Z0.1;

N451

GO0 X2.6 Z0.1;

G71 P144 Q145 D0.05 U0.01 W0.003 F0.01;
N144 G42X1. Z0.1;

GOl X1. Z0.1;

GOl X1. Z-1;

GO1 X1.25 Z-1.;

GO1 X1.25 Z-1.5;

G02 X1.75 Z-1.75 R0.25;
GOl X2.5 Z-1.75;

N145 GO1 G40 X2.6 Z-1.75;
GO0 X2.6 Z0.1;

MOg;
AN GRR ¥ .

Mai die

Spindle Speed: 0
Spindle Power: 0.0 W
Surface Speed: 0 FPM
Chip Load:  0.80000 IPT
Feed Rate: 0.0000 IPR
Active Feed: 0.0000 IPR

RPM

Overrides

|07:49:07 MDI

Active Codes Active Tool
b . off
Goo Rapid Motion Tool: 5 Offset: 5
G99 Feed Per Revolution Type: None a1
G40 Cancel Tool Nose Compensation Tool Group:
G80 Cycle Cancel Max Load: 0
G54 Work Offset #54 Life: 160%
DOO Hoo 1100 T0
o
Spindles
Main Spindle Live Tool
Spindle Speed: (RPM) 2 ]
Spindle Power: (kW) 0.0 0.0
Spindle Load: (%) 0% 0%
Surface Speed: (FPM) 0.0000 0.0000
[Chip Load: 0.00000 0.00000
Spindle Override: 100% 100%
Stop Stop

Positions Program G54 T505

(IN)
G X 0.0000 I E ]
v 0.0000 I E ]
) z 0.0000 I -

Load
0%

0%

0%

Timers And Counters

This Cycle: 0:00:05
Last Cycle: 0:00:05
Remaining 0:00:00
M30 Counter #1: 92
M30 Counter #2: 82

Loops Remaining: ]



Program Structure

® When starting a new program the
material, stock size, PRZ, and tool

list should be included in the
beginning of the program.

® This verifies that the correct

stock, tools, and PRZ have been
set-up.

Each operation should have a
note of what is happening. This
helps the person operating the
machine.

(%

00001 (LATHE FORMAT)
N1

GO00 G53 X0

G53 Z0

T0101

G97 S1000 M03

G40 G54 G80 G99 Z0.1 M08
X2.

G50 S6000

G96 S400

(BEGIN TOOL BODY)

(END TOOL BODY)

GO0 G80 G99 Z0.1 M09
G97 S1000

G53 X0

G53 Z0

MO1

%



Program Structure

Programs are broken up into 3 basic sections:

Start-up

® Inthe example program to the right, line 4-11
will be the same sequence for each tool path
we program. The variables such as RPM, feed
rate and positions are the only thing that
change.

Cutting

® Inthe example program, this would be lines
12-13. This will vary in length and complexity
depending upon the operation.

Shut Down

® Inthe example program, this would be lines
14-18. These lines will have the same format
for each tool that is programmed.

Start-up

Cutting

Shut down

(%

00001 (LATHE FORMAT)
N1

GO00 G53 X0

G53 Z0

T0101

G97 S1000 M03

G40 G54 G80 G99 Z0.1 M08
X2.

G50 S6000

G96 S400

(BEGIN TOOL BODY)

(END TOOL BODY)

GO0 G80 G99 Z0.1 M09
G97 S1000

G53 X0

G53 Z0

MO1

%



Tool Path Startup

® The first 8 lines of each tool path contain
the start up of the tool. This should be
done for each toolpath.

® The formatis as follows:

Set to rapid, return X Home

Return Z home

Tool change/offset

Turn RPM on to s1,000 for approach
Safe start-up line, approach partin Z
Approach part in X

® XandZ should be on separate lines to
avoid the turret colliding with the tailstock.

Limit max spindle speed

Turn spindle on to Constant Cutting Speed
(CCS).

(%

00001 (LATHE FORMAT)
N1

GO00 G53 X0

G53 Z0

T0101

G97 S1000 M03

G40 G54 G80 G99 Z0.1 M08
X2.

G50 S6000

G96 S400

(BEGIN TOOL BODY)

(END TOOL BODY)

GO0 G80 G99 Z0.1 M09
G97 S1000

G53 X0

G53 Z0

MO1

| %



Tool Path Startup

® Safe Start-up

® This line is used to prepare the machine
for cutting:

® G40 - Cancel tool nose radius comp.
® Gg4 —Active work offset

® G8o-Cancel canned cycle
Ggg —Sets feed to IPR
Zo.1—Approach partinZ

Mo8 —Turn coolant on

%

00001 (LATHE FORMAT)
N1

GO00 G53 X0

G53 Z0

T0101

G97 S1000 M03

G40 G54 G80 G99 Z0.1 M08
X2.

G50 S6000

G96 S400

(BEGIN TOOL BODY)

(END TOOL BODY)

GO0 G80 G99 Z0.1 M09
G97 S1000

G53 X0

G53 Z0

MO1

%



Tool Path Startup

T606

® This calls up tool 1 and offset 1.

® An M6 is not required for the tool to change.

G97 S1000 Mo3

® Ggyturnsthe spindle at a direct spindle speed of 1000
RPM.

G50 S6000

® Gsosets the max spindle speed because Gg6 CCS
mode will be used.

® S6000 is the limiting spindle speed.

®  Gsocanonly be overridden by another Gso spindle
command.

G96 S400
® Thissets the CCS to 400.

®  CCS allows the spindle RPM to change based on
the diameter of the part. This method uses the
surface speed to calculate the proper RPM of the
part based off the tools X diameter position when
turning.

(%

00001 (LATHE FORMAT)
N1

GO00 G53 X0

G53 Z0

T0101

G97 S1000 M03

G40 G54 G80 G99 Z0.1 M08
X2.

G50 S6000

G96 S400

(BEGIN TOOL BODY)

(END TOOL BODY)

GO0 G80 G99 Z0.1 M09
G97 S1000

G53 X0

G53 Z0

MO1

%



Shut Down

® Afterthe cutting is complete, the tool path can be shut down. This is done in the final 5 lines of

the program. The shut down procedure places the machine in rapid, turns off the spindle and
coolant (if used), sends Z then X andY home (separately to avoid collisions), and then uses an
optional stop.

® GooG8oGggZ.1 Mog

® This puts the machine back into rapid, cancels canned cycles, sets the machine to
feed per revolution, retracts Z to .1", and turns coolant off.

® Gg7S1000
® This turns the spindle on to a constant rpm of 1000 RPM.
® Gg3Xo.
® @G53 sends the axis home
® Xo. indicates the axis to send home
® Note that X is homed first to avoid possible collision
® Gs3Zo.
® G533 sends the axis home
® Zo.indicates the axis to send home
Mo1

® Optional stop is used so the program will stop before the next tool path

%

00001 (LATHE FORMAT)
N1

GO0 G53 X0

G53 20

T0101

G97 S1000 M03

G40 G54 G80 G99 Z20.1 M08
X2.

G50 S6000

G96 S400

(BEGIN TOOL BODY)

ND TOOL BODY)

00 G80 G99 Z0.1 M09
97 S1000

G53 X0

G53 20

MO1

| %



® Regardless of the number of tools that are being used,
each operation should be written as a separate program.

® This means that each tool has the proper safety start-up
line, calls the tool change each time, and the cycle ends
with the tool going to X & Z home.

ertl N g S afe ® Writing programs this way ensures that any operation in
P rOg rams the program can be re-run without issue.

® |.E.-ifatoolis used twice in arow in a programand a
person does not write in a tool change for the
second operation, a machinist cannot rerun the
second operation without manually changing the
tool.




G2 and G3 Calculations

Circular Interpolation

In addition to Goz1 straight line movements there
are:

Go2 - Curve clockwise

Go3 - Curve counterclockwise

e Go1, Go2, and Go3 are modal commands. Meaning
they stay active until they are overwritten.

e Circulartoolpaths have an additional R value, this is
the size of the radius the tool should take when
traveling to the next location.



G2 and G3 Calculations

Defining the profile:

Here is an example of two circular
moves using the radius method for
programming

Starting at X.75 Z-.5:

* GO02X1.0Z-.625R.125

* Go3X1.25Z-.75 R.125

* GoiZ-1.057
Notice that after a circular move
there has to be a Go1inordertodo a

straight move.

With radius method programming,
the center point of the arc bisects the
start and end points of the arc.

)
1.
y

250
|

7350

f I




G2 and G3 Calculations

® Notice that the circular moves are

programmed off the diameter of the part,
just like linear moves.

This means that the X circular moves need
to be doubled, this is because the move is
defined as a radius but the machine reads
diameter movements.

[G71 P10 Q20 U.04 W 002 D.075 F.008
N10 X0

G01 20

X.5

G03 X.75Z-125 R.125

01 Z-5

02 Z-625 X1.0 RA125

G03 Z-75 X1.25 R 125

01 Z-1.057

_l\
1)1.250 750
v




® Tool nose radius compensation is used to offset the tool
by the radius of the tool nose. This is needed because all
tools have a rounded point, while the partis

TOOl N ose programmed for a perfectly square point.
" [ : :
Ra d lUS Tool nose radius compensation uses G41 and G42.

® G41—Tool nose comp. left (looking in direction of

Compensation cut)

® G42Tool nose comp. right (looking in direction of
cut)



Tool Nose Radius Compensation

Programming from a hypothetical point will
offset the cutter unless cutter comp. is active.




7~ %
008819 (G71 TURNING + G42 TNRC)
{SAMPLE PROGRAM MOT FOR USE !!)

M1 (TOOL AT SAFE INDEX POSITION)
Gee G53 Xa@.

G53 78.

T1e1

G97 51888 Ma3
GO G48 G54 G808 G99 78.1 Mes
X3.35

(CONSTANT SURFACE SPEED)
G58 525688

u G96 S350
a I ' ' S (BEGIN TOOL BODY)

G71 P1ee Q2808 D8.1 Fe.8lec UB.81 We.ess
— 100 GB1 G42 X1.5 FO.884
0.

Compensation = i

X2.4 7-4.
X2.6
GO3 X3. Z-4.2 RO.2
GOl Z-5.
——————p> 1280 X3.25
(RGH CYCLE END)

(END TOOL BODY)

Ge® G808 399 0.1 Ma9

697 51000

(TOOL AT SAFE INDEX POSITION)
G53 XO.

G53 70.

M30

%



Canned Cycles

Canned cycles are like toolpath templates, they use set values to
complete toolpaths with minimal programming.

There are multiple milling canned cycles for operations such as drilling
and tapping.

Canned cycles remain active until they are cancelled.



® Gy1is used to rough material from the part profile

G71 RO Ug h while leaving a defined amount for a finish pass.

Turning ® A Gya1Cycle looks like this:
® G71P10Q20U.020W.003 D.o75 F.008



G721 Canned Roughing Cycle

® After the tool is in position, the cycle can be called up. It looks
like this:

G71P10Q20U.020W.003 D.o75 F.008

®U.020 - The incremental amount of material left on
the X diameter. This is left for the finishing pass. This
is defined in incremental because there can be
multiple diameters to leave stock on.

®W.003 - The incremental amount of material left on
the Z face. This is left for the finishing pass. This is
defined in incremental because there can be
multiple shoulders to leave stock on.




G721 Canned Roughing Cycle

After facing is complete, the OD of the part is rough
turned followed by a finish toolpath. Lathes use
canned cycles for turning operations.

Canned cycles are an efficient way to remove material
with minimal programming effort.




4
000017 (G71 TURNING)
(SAMPLE PROGRAM NOT FOR USE !I)

s @721 CanNed Roughing Cycle

G00 G53 X0.

G53 Z0.

T101

G97 S1000 MO3

G00 G40 G54 G80 G99 Z0.1 M08

X3.35

(CONSTANT SURFACE SPEED)

G50 S2500 °®

G96 S350 For a canned roughing cycle to work, the profile of the part
(BEGIN TOOL BODY) must be defined. When activated, the cycle reads the profile

(RGH. TURN CYCLE)

N7 G71 P100 Q200 DO.1 F0.016 U0.01 W0.005 then removes material based on the defined variables within

N100 GO1 X1.5 F0.004

20. the cycle.

X1.6

X2.2-0.2

Z-3.8

X2.4 Z-4.

X2.6

003 X3, 24202 ® The first thing needed for the roughing cycle to work is the
N200 X3.25 G40

(RGH. & FIN. CYCLE END) starting point. As a rule of thumb, the tool point should be
(END TOOL BODY) within .1” of the face and .050" of the largest diameter.

corstono ®  On this part, the starting point would be X3.35, Z.1.
(TOOL AT SAFE INDEX POSITION)

G53 X0.

G53 Z0.

M30

1%




4
000017 (G71 TURNING)
(SAMPLE PROGRAM NOT FOR USE !I)

s @721 CanNed Roughing Cycle

GO0 G53 X0.
G53 Z0.

T101

G97 $1000 M03

GO0 G40 G54 G8O G99 Z0.1 MO8
X3.35

(CONSTANT SURFACE SPEED)
G50 S2500

G96 S350 . . Ay . . .
® After the tool is in position, the cycle is called up. It looks like this:
(BEGIN TOOL BODY)

(RGH. TURN CYCLE)

N7 G71 P100 Q200 DO.1 F0.016 U0.01 W0.005 4 G71 P10o0 Q200 D.1F.016 U.01 W.005

N100 GOT X1.5 F0.004

Z0.

x1'6 ®P100 - Starting block number of the profile. This can be

X2.7-0.2

238 any number you choose but must match the N number in

X2.4 Z-4.

has the program.
G03 X3.Z-4.2R0.2

GO01 Z-5.

N200 X3.25 G40 ®Q200 - Ending block number of the profile. This can be

(RGH. & FIN. CYCLE END)

END TO0L B0DY) any number you choose but must match the N number in
GO0 G80 G99 Z0.1 M09 the program.

G397 S1000

(TOOL AT SAFE INDEX POSITION)
G53 XO0.

G53 Z0.

M30

1%




G71 Canned Roughing Cycle

® After the tool is in position, the cycle can be called up. It looks
like this:

G71 P100 Q200 D.1 F.016 U.02 W.003

®U.02 - The incremental amount of material left on
the X diameter. This is left for the finishing pass. This
is defined in incremental because there can be
multiple diameters to leave stock on.

®W.03 - The incremental amount of material left on
the Z face. This is left for the finishing pass. This is
defined in incremental because there can be
multiple shoulders to leave stock on.




G71 Canned Roughing Cycle

® After the tool is in position, the cycle can be called up. It
looks like this:

G71 P100 Q200 D.1 F.016 U.02 W.003

®D.1 - The depth of cut taken per pass. This can
be adjusted based on the material, cutting too,
and part features.

®F.016 - Feed in IPR to be used during the
roughing cycle. This can be changed based off the
material or cutting tool specifications.



4
000017 (G71 TURNING)
(SAMPLE PROGRAM NOT FOR USE !I)

s @721 CanNed Roughing Cycle

G00 G53 X0.

G53 Z0.

T101

G97 S1000 MO3

G00 G40 G54 G80 G99 Z0.1 M08
X3.35

(CONSTANT SURFACE SPEED)
G50 S2500

G96 S350

(BEGIN TOOL BODY) .Deﬂning the proﬁle:

(RGH. TURN CYCLE)

N7 G71 P100 Q200 D0.1 F0.016 U0.01 W0.005

11100 GO1 X1.5 F0.004 ® The profile needs to be defined after the cycle is activated. This
X1.6

2 702 profile must happen between the starting and ending block

o4 numbers as defined by the roughing cycle.

X2.6

oy g aro ® The profile needs to start with an X negative move from the
N200 X3.25 G40

(RGH. & FIN. CYCLE END) starting position and end with a final X move in the positive
(END TOOL BODY) d irection.

G00 G80 G99 Z70.1 M09

G397 S1000

(TOOL AT SAFE INDEX POSITION)
G53 XO0.

G53 Z0.

M30

1%




G721 Canned Roughing Cycle

®G71 P100 Q200 D.1 F.016 U.01 W.005

®The cycle will read through the profile block numbers and
start roughing the part. The first depth of cut is based from
the tool starting position.

®|f the tool starts too low the cut will be too deep, likewise, if
the tool is too far above the part, it will cut air.




%
000021 (G72 FACING)
(SAMPLE PROGRAM NOT FOR USE !!)

e (@72 ROUgh Facing Cycle

G00 G53 X0.

G53 Z0.

T101

G97 S1000 M03

G00 G40 G54 G80 G99 Z0.1 M08
X6.1

(CONSTANT SURFACE SPEED)
G50 S2500

G96 S350

(BEGIN TOOL BODY)

(RGH. FACE CYCLE)

G72 P100 Q200 D0.1 F0.008 U0.01 W0.005

01 X2.4 F0.035 ® Gy2is used to rough material from the part profile while leaving a
G03 X2. Z-0.8 R0.2 . . .

Go1 207 defined amount for a finish pass.

G02 X1.6 Z-0.5 R0.2

G01 X1.

202 ® A Gy2 Cycle looks like this:

X0.6 Z0.

X-0.032

N200 Z0.1 ([ J
£ EnD) G72 P100 Q200 D.1 F.008 U.01 W.005

(END TOOL BODY)

G00 G80 G99 Z0.1 M09

G97 $1000

(TOOL AT SAFE INDEX POSITION)
G53 X0.

G53 Z0.

M30

%




G72 Rough Facing Cycle

® After the tool is in position, the cycle can be called up. It looks
like this:

G72 P100 Q200 D.1F.008 U.021W.005

®U.o01 - The incremental amount of material left on
the X diameter. This is left for the finishing pass. This
is defined in incremental because there can be
multiple diameters to leave stock on.

®W.o005 - The incremental amount of material left on
the Z face. This is left for the finishing pass. This is
defined in incremental because there can be
multiple shoulders to leave stock on.




® G73 Roughs material from a profile with irregular

contours. The main difference from G71 Canned
673 I rreg U | ar roughing is that instead of roughing all stock
material, it makes a set number of passes along the
Pat h StOC k prescribed profile. This eliminates wasted passes for
situations like turning castings where the profile is
Removal R
CYCIQ ® A G73 Cycle looks like this:

® G73D.11.06 K.06 P100 Q200



® G73D.121.06 K.06 P100 Q200
673 IrregU|ar ® D.1-Number of passes

® |.06 — X-axis distance and direction from first cut
Path StOCk to last, radius

Re mova | ® K.06 —Z-axis distance and direction from first
cut to last
Cyc I € ® Pi1oo - Starting block number

® Q200- Ending block number



G73 Irregular
Path Stock
Removal
Cycle




4 p

080823 (G73 PATTERN REPEAT)
(SAMPLE PROGRAM NOT FOR USE I!)

N1 (START TOOL AT SAFE INDEX POSITION)
GB@ G53 Xe.

G53 Z8.

Tie1

G97 Sloeg mMe3
GBe G48 G54 G88 G99 78.1 Mes
X6.1

(CONSTANT SURFACE SPEED)
G58 52568

Path Stock =~ =~

(RGH.PATTERN REPEAT CYCLE)

G73 Plee Q200 I6.4 Ke.4 D4 Ue.el wWe.ee5 Fo.ees
Nnliee Gee Z-1.

GB1 X2.4 FB.ea35

Removal Cycle = =%

GO1 X1.
7-8.2

X0.6 0.
X-8.032

N26e 79.1

(RGH CYCLE END)

(END TOOL BODY)

GBe GB88 G99 78.1 Me9

G987 51668

(TOOL AT SAFE INDEX POSITION)
G53 Xe.

G53 78.

M3a

%



000019 (G71 TURNING + G42 TNRC)
(SAMPLE PROGRAM NOT FOR USE !!)

N1 (TOOL AT SAFE INDEX POSITION)
GO0 G53 XO.

G53 70.

T101

G97 S1080 MB3

GO0 G40 G54 G8@ G99 7Z8.1 Mes

G70- Canned Finish CYC'E o o =

G96 S350

(BEGIN TOOL BODY)

G71 P16@ Q200 De.1 Fe.ele UB.01 We.ees
100 GO1 G42 X1.5 FO.004

70.

X1.6

® Canned finish cycles work with =Ty
X2.4 7-4.

GG71,G72 and G73. After the partis o

GB3 X3. 7-4.2 RO.2

roughed, a finish pass must be o 5.
made (RGH CYCLE END)

(END TOOL BODY)

Gee G80 G99 70.1 Me9

G97 51000

(TOOL AT SAFE INDEX POSITION)
G53 Xe.

G53 70.

® Finishing cycles are similar to

N2 (TOOL AT SAFE INDEX POSITION)

roughing cycles in that they follow

G53 70.

the same profile, just with a o7 s1000 e

d .ff t GO0 G40 G54 GB8@ G99 7@.1 Mes
X3.35

I e re n p U rpose - (CONSTANT SURFACE SPEED)

G50 52500

G96 5350

® Finishing cycles usually include slower
feeds, as well as tools with smaller

included angles and nose radii. This

improves the surface finish Eoo Gao G99 20,1 09

G97 S1eee

(TOOL AT SAFE INDEX POSITION)
G53 X0.

G53 70.

M3

4

(BEGIN TOOL BODY)

;70 P100 Q200 F.008




G7o0- Canned Finish Cycle

® Finish passes utilize a G7o canned
finishing cycle, which looks like
this:

® G70P10Q20 F.005

® Thisis the same profile as the roughing, but is

being utilized for finishing. Once activated, the
cycle will read through the program until the
block numbers are found.

Since this tool is taking a finish pass, U and W
are omitted from the canned cycle. This is
because the part is being cut to size.

Almost all of the material has been removed
from the profile. In this case, D or depth of cut
is also not needed in the profile.

The feedrate can be defined based from the
tool and material.

e

'3
000019 (G71 TURNING + G42 TNRC)
(SAMPLE PROGRAM NOT FOR USE !!)

N1 (TOOL AT SAFE INDEX POSITION)
Gee G53 X@.

G53 78.

T1el

G97 S16ee Me3

B8 G468 G54 GBO G99 78.1 Mes
X3.35

(CONSTANT SURFACE SPEED)

G568 52560

G96 S350

(BEGIN TOOL BODY)

G71 P10@ Q200 DO.1 FP.016 UP.01 We.9eS5
N108 GO1 G42 X1.5 FO.004
70.

X1.6

X2. 7-8.2

7-3.8

X2.4 7-4.

X2.6

603 X3. 7-4.2 RO.2

co1 Z-5.

208 X3.25

(RGH CYCLE END)

(END TOOL BODY)

CoP G838 G99 76.1 MA9

697 51060

(TOOL AT SAFE INDEX POSITION)
53 Xe.

c53 70.

Mol

N2 (TOOL AT SAFE INDEX POSITION)
GB8 G53 Xe.

G53 78.

1303

G397 S1eee Ma3

Go8 G468 G54 G8O G99 708.1 Mes
X3.35

(CONSTANT SURFACE SPEED)

G568 52500

G96 S350

(BEGIN TOOL BODY)
G7@ Plee Q2ee F.eas

(END TOOL BODY)

CoP G3@ G99 76.1 MO9

697 51000

(TOOL AT SAFE INDEX POSITION)
653 Xe.

c53 70.

130

%



G74 End Face Grooving Cycle

® Gy4 Is used to groove the face of the part. Therefore, this
toolpath consists of numerous plunges along the Z axis.

® A Gy4 Cycle looks like this:
® G74X1.375Z-.5l.aK.125 F2.




G74 X1.375 Z-.5 1.1 K.125 F2.
X1.375— End X position

G74 End Face

Z-.5—End Z position
G roovin g |.1 —X-axis size of increment between peck cycles

Cycle

K.125 — Z-axis size of increment between pecksin a
cycle

F2.—-Feed




N2
(TOOL AT SAFE INDEX POSITION)
GB8 G53 Xa.

- G53 76.
G74 End Face Grooving Cycle 7

G97 S1eee Me3

(BB G480 G54 G888 G99 78.1 MBs
X1.3

(BEGIN TOOL BODY)

(RGH. GROOVING CYCLE)

G74 X1.375Z-.51.1 K.125 F2. G74 X@.4 Z-8.1 18.1 K@.825 Fo.ee4
X1.375 — End X position X1.3 70.1
Z-.5—End Z position igiz'a'l 0003
|.1 — X-axis size of increment between peck cycles z0.1

K.125 — Z-axis size of increment between pecks in a cycle (END TOOL BODY)

F2.-Feed GO@ G8@ G99 Z8.1 Mes

G97 S1000

(TOOL AT SAFE INDEX POSITION)
G53 XO.

G53 Z70.

M30

%



G75 OD/ID Face Grooving Cycle

® Gys Is used to groove the diameters of the part.
Therefore, this toolpath consists of numerous plunges
along the X axis.

® A Gys Cycle looks like this:
® Gy5X1.9Z-.6251.125K.1 F2.




N2

(TOOL AT SAFE INDEX POSITION)
GB8 G53 X8.

G53 718.

G75 OD/ID Face Grooving Cycle s o

GE8 G48 G54 G38 G99 78.1 Mes
x2.1

(BEGIN TOOL BODY)
G75X1.9 Z-.625.125K.1 F2. (POSTTION GROOVE)
X1.9 — End X position Z-1.105
Z-.625—-End Z position (RGH. GROOVING CYCLE)
|.125 — X-axis size of increment between peck cycles in a °75 .82 271995 10.025 K0.1 10008

cycle (radius measure) (FIN. GROOVE PASS)

Z-1.1

K.1—Z-axis size of increment between peck cycles GOl X1.8 F0.003
i-2.
F2. - Feed X2.1

(END TOOL BODY)

GE8 G38 G99 8.1 Mao

G297 Sleea

(TOOL AT SAFE INDEX POSITION)
G53 X8.

G53 718.

M3e

%



G76 Threading Cycle

® Gy6 Is used to thread with multiple
passes.

® A G76 Cycle looks like this:

® G76 X.421Z-.5D.o1K.o4 F.0769




G76 X.421 Z-.5 D.o1 K.o4 A6o F.0769 -
- X.4,21=End X-position

Z-.5— Ende05|t|on

.01 — First pass cutfﬁg depth

“"x

K.o4 —Thread height, defines thread depth, radius
measure

A60- Included angle, no decimal
— Feed

ads perinch




G76 Threading Cycle

® Gy6 Is used to thread with multiple passes.

® A G76 Cycle looks like this:
® G76 X.421Z-.5D.o1K.04 A6o F.0769

GB8 GE8 G99 78.1 Mas

G897 S186a

(TOOL AT SAFE INDEX POSITION)
G53 X@.

G53 7.

Me1

M2 (TOOL AT SAFE INDEX POSITION)
GBB G53 Xe.

G53 78.

T282

G97 Sleee Mas

GBB G48 G54 GBE G99 70.2 Mas
Xl.6

(BEGIN TOOL BODY)

M24

G76 X1.4386 7-1.2 DO.@094 K8.0307 FO.85 A8 P1
(END TOOL BODY)

GBB G3P G99 78.2 Ma9

G897 51868

(TOOL AT SAFE INDEX POSITION)
G53 XB.

G53 7@.

M3a

*
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G76 Threading
Cycle

P can also be added to the threading
cycle. P(2-4) are options and can change
the tools in feed based off the numerical
value.

® Pi1:Single edge cutting, cutting
amount constant

® P2:Double edge cutting, cutting
amount constant

® P3:Single edge cutting, cutting
depth constant

® P4:Double edge cutting, cutting
depth constant

GBEg G8@ G99 78.1 Mes

G97 5lees

(TOOL AT SAFE INDEX POSITION)
G53 Xa.

G53 70.

Mal

M2 (TOOL AT SAFE INDEX POSITION)
GBg G53 XB.

G53 74,

T282

G97 Sleee Mas

GEE G480 G54 G38 G99 70.2 Mos
X1.6

(BEGIN TOOL BODY)

M24

G76 X1.4386 Z-1.2 DP.0094 K0.0307 FO.85 AGO P1
(END TOOL BODY)

Gee G830 G99 Ze.2 Me9

G97 Sleee

(TOOL AT SAFE INDEX POSITION)
G53 X@.

G53 8.

M38

p !

RADIAL INFEED

COMPOUND INFEED




Program Trouble Shooting

New programs often have issues, especially if
they are hand programmed.

New programs should be verified before
cutting the part.

It is a good habit to use single block and slow
the rapid to 5% when running a new program.



- —
5500 51600 M8 Active Alarms Codlank

338 MULTIPLE CODES Took: 1 Offser: 0

Tyne teane
Tool Grougi  —
Mk Load: 0

Lita: T00RE

Program Trouble Shooting

Program G54 T100

Main Speridle -
spndie Speed: 0 RPM ™ d This Cych 001
Spindle Load: 8.0 kW -~ Ll o i L
Sutface Spee O FPH @2 g.0000 [ E 3 o Last Cycle: 000
Overrides Chip Load:  0.00000 Remaining e 0

® If anissue with the program does come, the e -

Spindis Loadid) [ —_— Loops Remaining: [

machine will give an alarm. g

® Itisimportant not to hit reset right away. e

Edit; MDY 07:33:29 Alarms And Messages

) m Active Alarms Massages Alarm Hestary mmhm | Koy Hslory
® Select the alarm button from the display keys and —

read the active alarm. This will give information
about the issue. 339 MULTIPLE CODES

A lirve bn the program contains multipbe codes from the same group. Check your

program for:
ore M-cedes in the same program line.

® Then go back to memory and read the line the T et v e gamie.
alarm happened On_ If it |OOkS Okl read the OL*JIEUIQIOMG:odesf.'omthef.ame-;rc-up*ir.thef.ameorc-gre'nlir-e.re.'

. . o Mation Canr[hlrldh 'ZC._OI . Go2, ?DZ. ete.d
following lines. s A

o Canned Cycles (G20. GB1. GB2. etc )

The machine has the ability to look ahead in the BB oo
program. This means that the line the machine e Progrom G54 T100 T Tmers And Gouncers

alarmed may not be the line of code with the issue. o7 O L e S
verrides it ‘Eié:n?:: Ezmw“ o : 7_ e N R




Program Trouble Shooting

® The graphics simulation can also be used to
get a 2D visual of the programmed toolpath
without running the machine in memory.

< H
|77
7
£
o zZ
2
I
7
g
—_ |=n)
N -
Tool: () Work G54: +  oDril Point: @
Positions Program G54 T100 Timers And Counters
(1) Load This Cycle: 0:00:05
@ X 0.0000 = - oo Last Cycle: 0:00:05
Remaining 0:00:00
Wz 0.0000 [J= ] 0%  M30 Counter #1: 22
M30 Counter #2: 22
Loops Remaining: 0]

*




Program Trouble Shooting

® When there is an alarm in a canned cycle and Operation: MEM | 07:3¢
the issue is not apparent, a forward slash can MEM Mermory/Boring Job. txt N
be used. This forward slash combined with the X2.1 70.1 MO8 .
block delete key will ignore the canned cycle L‘fgllelgﬁ?ﬂ U0.02 WD.003 D0.04 FD.0L ;
line and allow the user to run through the GOl Z0. ;
R

N20 X2.1 ;
® When using this method it is also good to have GO0 Z0.1 ;
single block activated on the control. G53 X0. M09 ;

G323 20, ;
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