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1 Introduction

See below a drawing of the Housing with a taper bore. We will work through the programming using ISO G
code to prepare a program to machine the outside profile, drill and bore the taper inside profile.

ISO G code is used by many CNC control manufactures and the main groups of G codes for move
commands, unit designation, orientation of axis, spindle speeds, rates of feed are generally the same. Some
other G codes may differ from one CNC control to another. The G codes and programming principles used
here will be generally in line with Fanuc, Siemens, Haas, Fagor and other CNC controls.
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We are using this part as drawn above to create a CNC programming tutorial for turning and boring the part
only. The programming will be broken down into sections and then we will add the stock blank size and the
individual tools to achieve a graphic Backplot that will give a true indication of the operation on the machine.

CNC PROGRAMMING SECTIONS

Rough turn the outside profile
UDrill the bore

Rough bore the inside profile
Finish turn the outside profile
Finish bore the inside profile.

ok wbd =
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We will consider programming the outside profile first. When programming the part, we will use the drawing
dimensions to describe the tool path. The program will be made up of line by line (block by block is the term
used) information that will comprise straight lines and arcs. The basic move commands that make up Group
1, ISO programming instructions are modal commands. This means that after a block with one of these
commands, following blocks with X, Y, coordinates positioning moves will be carried out in the same mode.
The commands are as follows:

1. GO0 - Straight line moves at rapid speed (On some machines this move is made in a vector line and
on others a 45-degree move is followed by a single axis move to achieve the final programmed
position). This is a modal command.

2. GO01 - Linear interpolation blocks will be carried out in linear vectored moves at the feed rate
programmed. This is a modal command.

3. G02 - Circular interpolation clockwise moves at the feed rate programmed. This is a modal
command.

4. GO03 - Circular interpolation counterclockwise moves at the feed rate programmed. This is a modal
command.

See the diagram below that has the external and internal profile broken down to the points on the profile
where elements start and finish. The programming X and Z zero point is shown by the checkered circle in the
original drawing so the dimensions for the external and internal profile will be in the X+, Z- quadrant.
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2 Defining the contours

So let us begin entering points on this profile directly into the Editor.

2.1 Linear interpolation

The linear interpolation points are very easy to enter. If we have only one axis command X or Z on a line,
then a move in a straight line in that axis will take place. If we have and X and a Z on the same line with a G1
or GO1 prefix, (G1 or GO1 is the same command, the CNC will interpret either) then a linear interpolation will
take place with both axis moving in a direct accurate vector to finish together at the commanded positions at
a feed rate as designated in the block or in an earlier block as feed is also modal. Enter the first few lines of
linear moves, see below:

&2

Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc

[2) X B E B 1SO Turning - E g ‘Q

New Open Close Save Save Print [ I45 [ WO to Paste Select Undo
. ; . As . All
File I File Type [
B Untitled* x
NC-Assistant 1
2 (EXTERNAL PROFILE)
No macro found 3 GO X55. zl1. (POINT 1)
4 Gl X65. Z-4. (POINT 2)
5 z-25. (POINT 3) ‘\
Select Editor and New to open
a new text edit page for Comments in brackets will
programming. Commence be ignored by the CNC
entering the points on the control. See the starting
profile using X, Y, Cartesian
coordinates.
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2.2 Circular interpolation

After point 3 comes a circular interpolation move and more information is required for the CNC control to
carry out this move. We have already entered the start point 3 and we are going to point 4 in a clockwise
direction the block will start

G2 X75. Z-30.

The CNC control must have the arc centre fixed to be able to interpolate this move. The arc centre is fixed
generally by its coordinates from the start point. The arc centre coordinates have the designation | for X and
K for Z. So, from the start point the | and K are entered as incremental coordinates as below.

G2 X75. Z-30. 15. KO

Note that the | dimension is +5. and remember that arc centers are incremental from the start position and as
| = X arc centre then | = 5. (a positive sign is not needed) Note that K = 0. which is the position of the arc
centre on the Z axis from the start position of the move. The CNC Control now has all the information to make
this circular move.

Note!! It is also possible to use radius designation instead of | & K but then the maximin arc is 180 degrees.
Although there are some CNC controls that prefer only | & K arc centre designations. Some CNC controls
permit the use of arc centre designation from the absolute zero position rather than incrementally from the
start point but here we will use | & K from start point as this method is generally acceptable and will
concentrate the student’s attention on the structure of the profile. When programming a specific CNC
machine, the CNC control programming manual may need to be referred to.

Carry on with the coordinate entry in the editor. After three more simple straight-line moves, we come to
another circular interpolation between point 7 & 8. It is a clockwise move again so a G2 move, and we will be
at the start position going to the end position at point 8.

G2 X124. Z-80.

From the part drawing and from the start position looking at the drawing above:
| = 2. (The arc centre is a + figure from the start point)

K =0 (The arc center lays at 0 (zero) on the Z axis)

The completed block will read.

G2 X124. Z-80. 12. KO

Don’t forget that the move commands are modal. Therefore, we must go back to linear interpolation (G1) to
continue with the profile if the next block is a linear move. See below how your profile should look.
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50

51 (EXTERNAL PROFILE)

52 N1 GO X55. Z1. (POINT 1)

53 Gl X65. Z-4. F.25(POINT 2)

54 Z-25. (POINT 3)

55 G2 X75. Z-30. I5. KO (POINT 4) diameter is 55 mm not 57 mm
—— 56 Gl X92.5 (POINT 5)
Bl- 57 x120. z-60. (POINT 6)

58 Z-78. (POINT 7) > are

59 G2 X124. z-80. I2. KO (POINT 8) point diagram.

60 N2 G1] X133. (POINT 9)

61

62

We set the tool 1 mm in front of
Z0 to have a clean path into the
profile, therefore the start

Check your profile blocks with
the drawing and the point-by-

We can now test the profile with Backplot and if it is correct then it will look like this

] CIMCO Edit 2022 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Basic 2022 Prog Examples\0620 Turning Taper Housing.NC *] - & X

Window ™ Help~ - & X
=B Q9 T

Editor  NCFunctions  NC-Assistant  Backplot  FileCompare  Transmission  CNC-Calc

TER QAQ I 9 TWSLC Ll o= Th SR

2 [Fanuc Turing

Backplot Close  Zoom Zoom FitTo  View Measure Rotate  Show Toolpath Mode ~ Tool Tool  Add Full Exportas  Find Gotoline/Block _Previous Next Tool
File- Backplot ~ In  Out Window~ Reset Distance View~ Bounding Box~ . . Setup  Stock~ Screen DXF File . Numi Tool change ~ change
Backplot & Toolpath Tool Solid Control Type Other Find

T: 0620 Tuming Taper HousingN.. x < > | Geometry Manager
@-/" Machine Origin

-/ Work Offsets

GO X350. 2250.

(EXTERNAL PROFILE)

GO X55. Z1. (POINT 1)

Gl X65. z-4. F.2(POINT 2)

Z-25. (POINT 3)

G2 X75. z-30. I5. KO (POINT 4)
10 Gl X92.5 (POINT 5)

11 X120. z-60. (POINT 6)

12 z-78. (POINT 7)

13 G2 X124. z-80. I2. KO (POINT 8)

P

©

14 Gl X135. (POINT 9)
15

16 GO X350. z250.

17

18

to DEMO - NOT FOR RESALE - /A John Bridge MTE

P Type here to search

Further reminder - do not forget to change from circular to linear from element to element as the profile
changes.

All group 1, move commands are modal e.g., after a G2 block if you were to enter X Z coordinate the CNC
control will still try to move circular unless you place a G0O1 at the start of the block to define that this move is

now linear.
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3 Tool radius compensation

Now we have a profile that is working we should apply tool radius compensation to the profile but before
doing this let’s look at Radius compensation on CNC Lathes and why we need it. The diagrams below

illustrate the problem.

NOTE!

EASIER TO FOLLOW.

TOOL OFFSETS ARE SET & MEASURED ON A CNC MACHINE USING
THE TANGENTIAL POINT OF THE INSERT IN THE X AND Z AXIS.

THEREFORE THE TOOL WOULD TRAVEL ALONG A PATH USING
POINT P (SEE BELOW) TO FOLLOW THE DRAWING DIMENSIONS.

THIS WILL RESULT IN AN INACCURATE PROFILE. THE LARGER THE
INSERT RADIUS THE MORE INACCURATE.

WHEN WE CREATE A CNC PROGRAM WE USE THE DRAWING
DIMENSIONS AS IT IS CONVENIENT AND MAKES THE PROGRAM

INSERT RADIUS 7

TANGENTIAL POINT P

NOSE RADIUS

POINT P

WITHOUT RADIUS
coNnTourR COMPENSATION THE TOOL
WILL FOLLOW THE PATH OF
POINT P AND THE PROFILE
WILL NOT BE TRUE AS SHOWN
HERE

o7,
P
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Having established to need for radius compensation we will look at how to introduce it so the CNC control
can look ahead and correct the path to achieve an accurate profile.

There are G commands that will activate an offset path as follows:

G40 - Cancel Radius Offset Compensation

G41 - Activate a Radius Compensation to the left in the direction of travel.
G42 - Activate a Radius Compensation to the right in the direction of travel.

We now need to apply these G codes, but the CNC control needs more information about the size of offset
path. In the Tool Offset table, the insert radius is entered along with the Tool location code. See below

=
_

T9 &,

/ ; \J(-\\
/T3l w T4
e i 4o

|

From the drawing we can see the direction of travel along the outside profile is toward the chuck so the path
will be compensated to the right in the direction of travel therefore we will edit G42, into the CNC program
profile at the correct block, and the tool insert radius is acting in location T3 see diagram above. Both insert
radius and T location code will be entered into the Tool offset table.

From the drawing we can see the direction of travel along the inside of the bore profile is toward the chuck so
the path will be compensated to the left in the direction of travel therefore we will edit G41, into the CNC
program profile at the correct block and the tool insert radius is acting in location T2 see diagram above. Both
insert radius and T location code will be entered into the Tool offset table.
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Continue

(EXTERNAL PROFILE
\ See G42 inserted in the profile to
N1 GO G42 X55. Z1. (POINT 1)

activate Radius compensation.

G1 X65. Z-4. F.25(POINT 2)
Z-25. (POINT 3)

G2 X75. Z-30. I5. KO(POINT 4)
G1X92.5 (POINT 5)

X120. Z-60. (POINT 6)

Z-78. (POINT 7)

G2 X124. Z-80. 12. KO (POINT 8)
N2 G1 G40 X133. (POINT 9)

v\/ See G40 to cancel Radius

At this stage we do not have an internal profile but use the same principles to activate radius compensation

on the bore profile.

Programming good practice is to layout a block in order. This will help you see the problems when snagging a
program for bugs. e.g.

N155 G01 X150. Y210.25 F200 M03 S1000

A\ =

If you use block numbers put them first, G code command next, then X)Y,Z,
coordinates in order, Feed rate commands next then M,S, T commands.

It is possible to have all these commands in one block or as few as a single
command in a block and some machine tool builders permit more than one M
code in a block, some others do not.

We now have a working profile, and we can insert lines to create space above the profile as we will be using
this profile programming later.
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We will need to face the stock before we attempt to machine the profile to establish the front face at Z0. Any
excess material on the face could cause collision problems. This simple operation can be programmed

directly into the Editor, but most CNC controls have a facing cycle that can be set to take multiple facing cuts.

E CIMCO Edit 2022 - [C:\Users\Ebor Main\OneDrive - Ebor

Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc

[2,) o X B E:S, B ISO Turning - Y ﬁ I= O O = D

New Open Close Save Save Print [ 4 3 (Y ty Paste Select Undo Mark/Delete ApF;?Ieend

As~ . All Range

File [ File Tvpe [P Edit

| This G99 code is for Feed in mm/rev. The Backplot graphics

T+ 0620 Turning Taper Housing.N...

uses this code to control the speed of the graphics.

1
; G99 (With Fanuc G Code, A or Haas, G99 = Feed in mm/rev)
B . _ .

5 GO X135. Z3. (With Fanuc G Code, B or C, G95 = Feed in mm/rev)
6 Gl z.5 F1.

7 X-1.6 F.2 See simple programming of a roughing and

gy GO z2. finishing facing cut.

9 X135.

e é(l) 1 6 Note that the tool is programmed to an X

11 G -1.

12 GO Z2. position below the centre to ensure that the

13 X135. insert radius does not leave a small point at

14 the central position.

15

16

17 i See Backplot of

18

facing cuts

There are some differences with ISO G code as this system has evolved for the early days of NC. It is
important to know on a specific CNC machine what G code system is in operation and there may be some
slight edits to make if you wish to run a CNC program on more than one machine. All CNC machines will
have a programming manual and you may need to refer to it. We will use here Fanuc code A which will also
be generally acceptable on Haas CNC machine. The Cimco Editor can be set Fanuc code A, B, C, so that
Backplot knows how to interpret the G code. At the end of this tutorial, you will find a chart showing the
difference between A, B, C.

3.1 Roughing cycles

It is not generally possible to machine a profile with one cut and several cuts is usually required to rough out
the bar stock to the finished profile. Most CNC controls have cycles that will carry out the operation using the
cut depth that has been set in the cycle and the finish profile program to generate the final shape. See

11743

" CIMCO A/S Tel: +45 45 85 60 50 www.cimco.com
&o&CIMCO Copenhagen, Denmark Fax: +45 45 85 60 53 info@cimco.com
Vg

WHEN RELIABILITY MATTERS




diagram below. In Fanuc CNC controls the Cycle for this type of operation is G71 for removal of material by
traversing in the Z axis with incremental cuts in the X axis and is supported in the NC-Assistant macro in the
Cimco Editor and Backplot, see below.

Bur before we can program the cycle, we need to look at other instructions the CNC control will need to carry
out this operation.

Nearly all CNC programs are made up of several operations using a variety of tools to complete the
machining work to the drawing of the part. Each tool should be treated as an individual program and will
comprise a header, the machining details, and a trailer. The header will contain the information to introduce
the tool, to activate the spindle and the coolant, activate the tool offset and move the tool into position for
machining. The machining details will be made up of the coordinate moves or canned cycles set at the
correct feed rate to remove the material. The trailer will move the tool to a safe position and de-activate the
spindle and coolant etc.

3.2 Header information

Now, we must introduce a tool and enter blocks that will put the tool in the spindle and position the tool to
commence the machining operation. Every time we start with a new tool, we need to create the header
blocks prior to the machining blocks. It is possible to create a header macro for a specific machine and we
will cover that in a later tutorial but here we have developed a general header macro using Fanuc G code A
for a general CNC Lathe. See explanations below:
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CIMCO Edit 2022 - [C:\Users\Eboi

Editor NC Functions NC-Assistant Backplot File Compare Transmission

CNC-Calc

v@ p, .Q 150 Tuming  ~|System A |y Lg We .Q

Insert Find 'Program Start «| Hide Hide Macro
Macro Macro ! Sidebar Balloons Setup
NC-Assistant Macros Info Setup

EA 0620 Turning Taper HousingN... X

NC-Assistant 3

GO0 G18 G21 G99 G40
G50 s2000

G28 U0 WO

G54

G97 s300 MO03

(FACE & TURN CNMG)
TO0101

GO X137. Z3.

G96 S160

No macro found

Header, see explanations
below

[
;4\'-

= =
LS

GO X137. Z3.
Gl Z.5 F1.
X-1.6 F.2
GO z2.
X137.
18 z0

Gl X-1.6
20 GO Z2.
21 X135.
22 |

[

Facing operation
previously programmed.

= =
L&

[SN
o

[
~)

% ;Program Start

00620 (TURN & BORE TAPER HOUSING) ;Program number & Description comment

G00 G18 G21 G99 G40 ;Set up safe default G codes
ﬁ'.'b CIMCO g::n’\;/lngr%:ggzn, Denmark -Fr:!( :ig :g gg gg gg

>
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00620 (TURN & BORE TAPER HOUSING)
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GO00 Move at rapid

G18 Main interpolation axes X, Z.

G21 Metric coordinates

G99 Feed in mm/rev

G40 Cancel tool radius compensation

G50 S2000

G28 U0 WO

G54

G97 S300 MO3

(FACE & TURN CNMG)
T0101

GO0 X137. Z3.

G96 S160

To insert a Header, see below:

Set the cursor in the correct position. i‘l’

12

From the NC-Assistant menu select /Y3

. 14

General Programming s

16

Click Program Start 17

18

19

o 20

21

22

23

24

25

26

Cycles / Macros 22

1.4 28

Program Start 29

Tool Change 30

Program End 31

GO0 Rapid Motion Fositioning (XZ) 32

GO1 Linear Interpolation Motion (XZ) 33

G02 CW Circular Interpolation Motion (XZ-1K) 34

G02 CW Circular Interpolation Motion (XZ-R) 35

G03 CW Circular Interpolation Motion (XZ-1K) 36

G03 CW Circular Interpolation Motion (XZ-R) 37

G04 Dwell 38

General Programming =B

Stock Material 40

Basic Turning Tools  p Zero Point (UW) 41

System A sation Cancel (XY) 42

System B sation (TNC) Left 43

System C sation (TNC) Right v 44

Favorites 45

General Programm = Add Find 46
ol

>
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; Move to machine home for safety
;Activate the main Work Offset to establish Z0
;Start the spindle forward at fixed 300 rpm

;Tool description comment

; Move to the start position at rapid

; Engage CSS at 160 meters/min

(FACING)

GO X137. Z3.
Gl z.5 F1.
X-1.6 F.2
GO Z2.

X133.

Z0

Gl X-1.6

GO Z2.

X130.

M30

(EXTERNAL PROFILE)

N1 GO G42 X55. Z1. (POINT 1)

Gl X65. Z-4. F.25(POINT 2)
Z-25. (POINT 3)
G2 X75. Z-30. I5. KO (POINT 4)
Gl X92.5 (POINT 5)
X120. Z-60. (POINT 6)
Z-78. (POINT 7)
G2 X124. zZ-80. I2. KO (POINT 8)
N2 G1 G40 X133. (POINT 9)
CIMCO A/l Tel: +45 45 85 60 50

Copenhagen, Denmark Fax: +45 45 85 60 53

;Set max spindle speed in CSS (Constant Surface Speed)

;Tool Call TO1 will index the turret, 01 will activate the offset
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4 Roughing cycle

Now we have a profile. A header and facing blocks and we can proceed to include the roughing cycle. You
will notice that we left 0.75 mm on the X diameter and 0.15 on the Z face so a finishing operation.

3]
Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc
C_TDI 4 ETQ ! N l ! w0 Fam
Backplot Backplot
File~
Backplot [ View Toolpath Too Solid
£ 0620 Turning Taper Housing A....
= 1%
HC.Asstant 2 00620 (TURN & BORE TAPER HOUSING) .
Y ——— ; G71 Entry window
5 GO0 G18 G21 G99 G40
6 G50 S2000 Insert: G71 OD/ID Stock Removal Cycle X
7 G28 UO. WO. for’ ,
8 G54 Parameters for 'G71 OD/ID Stock Removal Cycle
. 9 G97 s300 MO3 * 2.5 | Depth of cut for each pass of stock removal, positive
Select the General Programming 10 (FACE & TURN CNMG)
. 11 TO101 * .5 | Retract height for each pass of stock removal
Menu and find the G71 Stock 12 GO X137. Zz3.
. . 13 G96 S160 * .25 | Feedrate [ >= 0.0001]
removal, click to open the window | .
15 (FACING) * X-axis size and direction of G71 rough pass allowance
16 GO X137. Z3.
17 Gl Z.5 F1. * Z-3xis size and direction of G71 rough pass allowance
18 X-1.6 F.2
19 GO zZ2. 1| Starting block number
20 X137.
21 Z0 2 | Ending block number
22 Gl X-1.6
23 GO Z2. * Spindle speed [ >=11]
24 X130.
25 * Tool and offset
Cydles / Macros X * .75 | X-axis size and direction of G71 finish allowance
G42 Tool Nose Compensation (TNC) Right - * .19 | Z-axis size and direction of G71 finish allowance
G0 Spindle Speed Linjt Set the cursor in the
G52 Set Local Coordinate System FANUC = = Optional parameter
G70 Finishing Cycle it
G71 OD/ID Stock Removal Cycle correct pOS|t|On Default Cancel OK
G71 OD/ID Stock Removal Cycle (Ofie block notation)
Asterisk * Indicates optional
) entry, quite a few of the
G71 comes in two forms, :
h d the 2-i entries have already been
we nave use e z-line . .
established in the Header.
form. ) ,
See the entries to suit our
part.
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wance: 17 GO Zz2.

wance: aHy x137.
19 Z0
S Modify 20 Gl X-1.6
Z ;(1)3?' G71 Cycle format.
23 (ROUGH TURN PROFILE) /
24 G71 U2. R.5
25 G71 F.2 P1 Q2 Ul. W.1§
26
27 M30
— 2: M30 is the 1ISO code for end of
30 (EXTERNAL PROFILE) programs, reset and rewind to the start
31 N1 GO G42 X55. Z1. (POINT 1)
32 Gl X65. Z-4. F.25(POINT 2) See the profile is set outside the main
) 33 z-25. (POINT 3) program and will be called into use from
34 G2 X75. zZ-30. I5. KO (POINT 4)
it 35 G1 X92.5 (POINT 5) the cycle by the start and finish block
36 X120. Z-60. (POINT 6) numbers

37 Z-78. (POINT 7)
38 G2 X124. zZ-80. I2. KO (POINT 8)
39 N2 Gl G40 X135. (POINT 9)

»ck notation) 40

If we now add the block to return the tool to the home position (G28 U0 WO0) and add program end M30! Then
test with Backplot!

@ IVCO Bt 2022 [CA.\OneDrve - Evr Machine Tecs LMy GG Direct Work Bsic 202 Prg xarple OF20 Turing Taper Housing A DevNC ] - 8 x

Edtor  NCFunctions | NC-Assistant | Backplot  FileCompare  Tansmission  CNC-Calc Window ™ Help~ - & X

.m, .y 'Q 50 Tuming  ~ [Favorites il 3 X 'O Bl 57 X ‘ = ]

Program Start - Hide Macro Setup Multi
3 Balloons Setup Channel

Macros Setup Multi Channel

L R S STl 1 0620 Tuming Taper Housing A_.. X | ¢ > | Geometry Manager [
@/ Machine Origin

@/ Work Offsets

00620 (TURN & BORE TAPER HOUSING)

1
2
3
4 GO0 G18 G21 G99 G40
5 G50 $2000

6 G28 UO. WO.

7 G54

5 G97 S300 MO3

9 (FACE & TURN CNMG)

10 T0101

11 GO X133. z3.

12 G96 S160

13 (FACING)

14 GO X137. z3.

15 Gl z.5 F1.

16 X-1.6 F.2

17 GO z2.

18 X133.

15 20

20 Gl X-1.6

21 GO z2.

22 X130.

23 (ROUGH TURN PROFILE)
24 G71 U2. R.5

25 G71 F.2 P1 Q2 Ul. W.15
26 G28 UO WO

27 MO1

30 M30

33 (EXTERNAL PROFILE)

34 N1 GO G42 X55. zl. (POINT 1)

35 Gl X65. Z-4. F.25(POINT 2)

36 z-25. (POINT 3)

37 G2 X75. Z-30. I5. KO(POINT 4)
38 Gl X92.5 (POINT 5)

39 X120. Z-60. (POINT 6)

40 z-78. (POINT 7)

41 G2 X124. z-80. I2. KO (POINT 8)
42 N2 G1 G40 X133. (POINT 9)

3 X: 500.000 I Tool: m Dis. 0.000 o
44 ? z 500000 K: Feed: Rapid Total: 3528.399 .
© " oLw s W

P Type here to search
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So, we now need the next operation to UDrill a hole through the Stock blank. We need a new operation and
will use the Tool Change macro in the General Programming. This will terminate to the first operation and
create a header for the next operation.

Editor

&

New Open Close Save Save Print
. - - s~ v

NC Functions NC-Assistant

File [

[4) 0620 Turning Taper Housing A....

Backplot

B Untitled *  x

File Compare

X B E!\ B 1SO Turning

wicBT Y

File Type

Transmission

CNC-Calc

K=
Paste Select Undo
All

Range
Edit

DD_D Q QA Qe

Mark/Delete Append Insert

Find Find

File File Previous Next

i

Find Replace Go to Line/Block

Number

Find

To

o 1%
BC.ASSStant 2 00620 (TURN & BORE TAPER HOUSING)
3 (OSO TURNING FANUC CODE A (HAAS)) TOOI Change Window
4
5 GO0 G18 G21 G99 G40
6 G50 sS2000 Insert: Tool Change X
7 G28 UO. WO.
8 G5 Parameters for 'Tool Change'
9 G97 sS300 MO03 || operation
10 (FACE & TURN CNMG) P
11 TO101 ) )
2000 SS
12 GO X137. Z3. Maximum Speed in C
13 G96 S160 54 | Work Offset
14 (FACING)
15 GO X137. z3. 400 | Fixed Speed Start in RPM
16 Gl z.5 F1.
From General Programming 17 X-1.6 F.2 3| Spindle Direction [3-41]
18 GO z2.
menu in NC-Assistant select 19 X137. Tool Description
20 Z0
Tool Change 21 Gl X-1.6 2| Tool Number
22 GO z2.
23 X130. 2| Tool Offset
24 (ROUGH TURN PROFILE)
25 G71 U2.5 R.5 65. | X Start Position
26 G71 F.2 P1 Q2 U.6 W.15
Cycles / Macros 27 G28 UO. WO. 3. | Z Start Position
* 28 MO1
Program Start [~ 29 96 Speed Mode G96=CSS - G37=RPM
30 (UDRILL 30 MM DIA)
Program End 31 GO0 G18 G21 G99 G40 180 | Speed CSS in Meters/Min or RPM
GO0 Rapid Motion Positioning (XZ) 32 G50 2000
GO1 Linear Interpolation Motion (XZ) 33 G28 UO. WO. = = QOptional parameter
G02 CW Circular Interpolation Motion (XZ-1K) 34 G54
G02 CW Circular Interpolation Motion (XZ-R) 35 G97 S1350 MO03 Default Cancel oK
G03 CW Circular Interpolation Motion (XZ-1K) 3 (30 MM UDRILL)
GO03 CW Circular Interpolation Motion (XZ-R) 37 T0202
G04 Dwell 38 GO X0 z2.
G20 Select Inches 39 Gl z-122. F.12
G21 Select Metric 40 GO z2.
G28 Return To Machine Zero Point (UW) 41 G28 UO. WO.
G40 Tool Nose Compensation Cancel (XY) 42 MO1
G41 Tool Nose Compensation (TNC) Left
TR TS St T e Complete the entries click OK and the result is shown
here.
The last two blocks have been added to program the
UDirill to penetrate the Stock and to return to the start.
17143
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The next section of programming is to rough out the bore profiles and this is achieved using the same cycle
but first we need an internal profile. See the diagram below ad the internal points 1 to 4

J

~2)

Nt

A1)

We need to start clear

"\ of Z0 in fresh air at

F SRR LS say Z1. So that we
B F A ek create a clean entry to

\_ | the profile
\ J
\ - \ /’ ‘\\
We need a Point 5 to \ o~
T : T == == 7o . \
\\\ end the profile at X29. \ s \ 1 _)
\\ . \‘\ ‘\ }_ / B
L (3 h
\ /,, ‘\__‘ e /
\ (\ 4 )

You may want to develop the profile on a separate text page in the editor and test with Backplot then cut and

paste back to your main program page. The main program should be saved at this point or even earlier. See
profile and Backplot test below for the internal profile of the taper bore.
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E CIMCO Edit 2022 - [Untitled *] - READ-ONLY

Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc

RN P 2C L emTR @ § %

F

Backplot Close Zoom Zoom FitTo View Measure Rotate Show Toolpath Mode Tool  Tool Add
File Backplot In Out Window~ Reset Distance View~ Bounding Box ~ . . Setup  Stock~
Backplot [ View Toolpath Tool Solid

[4) 0620 Turning Taper Housing A.. [&] Untitled * %) 0620 Turning Taper Housing B.... _ + Untitled - READ-ONLY * x

-

(INTERNAL PROFILE)

N3 GO X45. z1. (POINT 1)

Gl X40. z-1.5 F.2 (POINT 2)
X32. Z-60. (POINT 3)

Z-122. (POINT 4)

N4 X29. (POINT 5)

S L ®m N LR W N e

[

Notice we have added block numbers
N3 and N4 at the start and finish of the
profile to use in the G71 cycle.

We can make a small adjustment to the profile to leave the grinding allowance on the taper section of the
profile. The corrected lengths should leave a sufficient on the taper section.

(INTERNAL PROFILE)

N3 GO0 G41 X45.Z1. ; we have added the G41 to activate radius compensation

G1X39.8Z-15F.2 ; reduced the finish start diameter by 40-0.2 mm = 39.8
X32.Z2-58.2 ;reduced the Z end point by 60-1.8 = 58.2

Z-122.

N4 G40 X29 ; we have added G40 to deactivate radius compensation.

The internal profile has been set out from largest diameter to smallest, so it is the opposite to the external
profile.

The G71 Cycle needs further information to work on an internal profile see the chart below showing the
designation that will control the cycle in this respect.
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NOTE

1 While both Ad and Au, are specified by address U, the meanings of them are determined
by the presence of addresses P and Q.

2 The cycle machining is performed by G71 command with P and Q specification. F, S, and
T functions which are specified in the move command between points A and B are ineffective
and those specified in G71 block or the previous block are effective.

When an option of constant surface speed control is selected, G96 or G97 command
specified in the move command between points A and B are ineffective, and that specified
in G71 block or the previous block is effective.

The following four cutting patterns are considered. All of these cutting cycles are made
paralleled to Z axis and the sign of Au and Aw are as follows:

B
®  um.we U)...WE) i

+X \\

k\ Both linear and circular

/’ interpolation are possible

~

j

For roughing a
Bore U-

UE.- W N
W) Ny

B

The tool path between A and A’ is specified in the block with sequence number "ns” including
GO0 or GO1, and in this block, a move command in the Z axis cannot be specified. The tool
path between A’ and B must be steadily increasing or decreasing pattern in both X and Z
axis. When the tool path between A and A' is programmed by G0O0/GO01, cutting along AA'
is performed in GOO/G01 mode respectively.

3 The subprogram cannot be called from the block between sequence number "ns” and "nf".

4 Nose radius compensation is disabled during cycle operation. VWhen the imaginary tool nose
number is 0 or 9, however, a nose radius compensation value is added to U and W.

You will notice that the top left diagram shows that U and W are positive for the direction of the profile we
programmed and that is the designation we used for roughing the outside profile.

Now we are going to rough the internal profile which is shown bottom left diagram and the U value should be
negative (U-xx)

We can now program roughing of the internal profile with G71 Cycle as we know that for it to work, we need
to have a negative U value. But first a tool change, see below:

o7,
%
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Editor

[?9 w X B E?D B (150 Turning

New Open Close Save /S:\asv'e Print :O §° o[g+0

NC Functions NC-Assistant Backplot

File Compare

Transmission CNC-Calc

Paste Select Undo
All Range

[ Edit

R=0C & [

Mark/Delete Append Insert

Q QA Q=
Find Find

File File Previous Next

Find

e

Find Replace Goto Line/Block Previous
Number

File ] File Type
A 0620 Turning Taper Housing A... X
NC-Assistant
No macro found
Cycles / Macros
Program Start [a]

Tool Change

Program End

GO0 Rapid Motion Positioning (XZ)

GO1 Linear Interpolation Motion (XZ)

G02 CW Circular Interpolation Motion (XZ-IK)
G02 CW Circular Interpolation Motion (XZ-R)
N2 CW Circnlar Tntarnalatinn Matinn (X7-TK)

o7,
W
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

a1

(30 MM UDRILL)
T0202
GO X0 zZ2.
Gl z-122. F.12
G0 z2. Insert: Tool Change
G28 UO. WO. ) )
MO1 Parameters for 'Tool Change
: THE TAPER BORE | Operation
(ROUGH PROFILE BORE)
GO0 G18 G21 G99 G40 2000 | Maximum Speed in CSS
G50 2000
G28 UO. WO. 54 | Work Offset
G54
G97 S300 MO3 [ 400 Fixed Speed Start in RPM
(25 MM BORING BAR CNMG)
T0303 3| Spindle Direction [3-4]
GO X30. z02
G96 S150 AR 80 DEG INSERT| Tool Description
G71 Ul.5 R.5
G71 F.2 P3 Q4 U-.2 W.1 4| Tool Number
G28 UO WO
MO1 ‘ 4‘ Tool Offset
(ROUGH PROFILE THE TAPER BORE) 30. | X Start Position
GO0 G18 G21 G99 G40
G50 2000 [ 1.| Z start Posttion
G28 UO WO
c54 96 - Speed Mode G96=CSS - G97=RPM
G97 s400 MO03
(25 MM BORING BAR 80 DEG INSERT) l 180] Speed CSS in Meters/Min or RPM
T0404
G0 X30. Z1. = = Optional parameter
G96 S180 r
Default Cancel OK

Complete the Tool

Change entries in the

window and click OK
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Add the G71 Roughing Cycle

Editor NC Functions NC-Assistant Backplot

File Compare

[?"3 . X B E(g) a '|SOTurning

Transmission CNC-Calc

1 yBR=EDC &8 1))

O\To‘lo‘%@ TT

I

New Open Close Save Save Print :0 §° Ee (El +° Paste Select Undo Mark/Delete Append Insert Find Find  Find Replace Goto Line/Block Previous
. As~ All Range File File Previous Next Number Tool change
File [F] File Type [F] Edit Find
EA 0620 Tuming Taper HousingA... X
= 52 GO X30. Z02
NC-Assistant
= 53 G96 S150
e 54 G71 Ul.5 R.5
55 G71 F.2 P3 Q4 U-.2 W.1
56 G28 U0 WO
57 MO1 Insert: G71 OD/ID Stock Removal Cycle X
58
59 (ROUGH PROFILE THE TAPER BORE) Parameters for 'G71 OD/ID Stock Removal Cycle'
60 GO0 G18 G21 G99 G40 = 1.5 | Depth of cut for each pass of stock removal, positive
61 G50 2000
62 G28 U0 WO = .5 | Retract height for each pass of stock removal
63 G54
64 G97 S400 MO03 * .2 | Feedrate [ >= 0.0001]
65 (25 MM BORING BAR 80 DEG INSERT
66 TO0404 * X-axis size and direction of G71 rough pass allowance
67 GO X30. Z1.
68 G96 S180 * Z-axis size and direction of G71 rough pass allowance
69 G71 Ul.5 R.5
70 G71 F.2 P3 Q4 U.5 W.15 3| Starting block number
71
72 4 | Ending block number
73
74 * Spindle speed [ >=1]
75
76 * Tool and offset
iy 30 5 dd f finish all
* .5 | X-axis size and direction of G71 finish allowance
Cycles / Macros 78 :
79
G70 Finishing Cycle - 80 * .19 | Z-axis size and direction of G71 finish allowance
G71 OD/ID Stock Removal Cycle 81
G71 OD/ID Stock Removal Cycle (One block notation) 82 SeIeCt G71 frOm the = = QOptional parameter
G72 End Face Stock Removal Cycle 83 . 1
G72 End Face Stock Removal Cycle (One block notation) 8 General MaChInlng group. Default Cancel oK
675 OD/ID Grooving Cycle & Complete the details as
shown here and click OK
to enter
22/43

o7,
W

WHEN RELIABILITY MATTERS

CIMCO A/S

Copenhagen, Denmark

Tel: +45 45 8560 50
Fax: +45 45 85 60 53

Wwww.cimco.com
info@cimco.com



See Backplot results

Editor NC Functions NC-Assistant Backplot File Compare
Te N aQ @
i 2% S
Backplot Close Zoom Zoom FitTo View
File~  Backplot In Out Window~ Reset
Backplot [

T7 0620 Turning Taper Housing A... X

Transmission

CIMCO Edit 2022 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Basic 2022 Prog Examples\0620 Turni

CNC-Calc

g C

Measure Rotate

41 G28 UO. WO.

42 MO1

43

44 (ROUGH PROFILE BORE)

45 GO0 G18 G21 G99 G40

46 G50 2000

47 G28 UO. WO.

48 G54

49 G97 S300 MO03

50 (25 MM BORING BAR CNMG)
51 TO0303

52 GO X30. Z02

53 G96 S150

54 G71 uUl.5 R.5

55 G71 F.2 P3 Q4 U-.2 W.1
56 G28 UO WO

57 MO1

58

59 (ROUGH PROFILE THE TAPER BORE)

60 GOO
61 G50
62 G28
63 G54
64 G97
65 (25
66 T0404

&7 0 ¥Y3IN 71

G18 G21 G99 G40
2000
U0 wo

S400 MO03

MM BORING BAR 80 DEG INSERT)

Show
Distance View~ Bounding Box ~

SR (RS

‘. 3 ®
Toolpath Mode Tool  Tool Add

- Setup  Stock~
Toolpath Tool Solid

We can now add the finishing cut for the external profile. Use Tool Change macro see below

Editor

Backplot

NC Functions NC-Assistant
Backplot
File~

Backplot [

[ 0620 Turning TaperHousingD ... x

Backplot

(D (—\ !
2N

A !

File Compare

Transmission CNC-Calc

NC-Assistant

No macro found

Click Tool Change
to open the window

Position cursor here.

I

Cycles / Macros

Program Start

-

Tool Change

Program End
GO0 Rapid Motion Positioning (XZ)
GO1 Linear Interpolation Motion (XZ)

G02 CW Circular Interpolation Motion (XZ-1K)
G02 CW Circular Interpolation Motion (XZ-R)

skt
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

(30MM UDRILL)

T0202

GO X0. z3.

G97 S1000

Gl Z-122. F.12
GO Z2.

G28 U0 WO

MO1

(ROUGH PROFILE THE BORE)
GO0 G18 G21 G99 G40

G50 2000

G28 UO WO

G54

G97 S400 MO03

(BORING BAR 90 DEG INSERT)
T0303

GO X30. z1.

G96 S180

G71 Ul.5 R.5

G71 F.2 P3 Q4 U-.5 W.15

Position the tool in the
correct X position to
comply with the profile in
this case X130.

o

Fanuc Turning

Conty

!
< ' "y t -~ ifod F
Toolpath Tool Solid
Complete entries
Insert: Tool Change X

turn outside profile
2000
54

400

) tool 55 deg insert

4
4

/ 130]
1.

96 -

180

Parameters for 'Tool Change'

Operation

Maximum Speed in CSS
Work Offset

Fixed Speed Start in RPM
Spindle Direction [3-4]
Tool Description

Tool Number

Tool Offset

X Start Position

Z Start Position

Speed Mode G96=CSS - G97=RPM

Speed CSS in Meters/Min or RPM

= = Optional parameter

Default

Cancel

0K




Inserted text after clicking OK now to add the finishing cycle

Z-K)
Z-R)
Z-KK)
Z-R)

o7,
vz.&
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55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

GYb S1BU
G71 Ul.5 R.5

G71 F.2 P3 Q4 U-.5 W.15
G28 U0 WO

MO1

(FINISH TURN OUTSIDE PROFILE)

GO0 G18 G21 G99 G40

G50 2000

G28 U0 WO

G54

G97 s400 MO3

(PROFILE TURNING TOOL 55 DEG INSERT)
T0404

GO X130. Z1.

G96 S180

CIMCO A/S
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Open the Finishing macro window see below

File Compare

Transmission CNC-Calc

Toolpath ool Solid

Fanu

Editor NC Functions NC-Assistant Backplot
oA - @D O 1
e aq.
Backplot Backplot
File~

Backplot -1
B 0620 Turning Taper Housing D ...
NC-Assistant

No macro found

Select G70 macro to open
window

Cycles / Macros

G04 Dwell

G20 Select Inches

G21 Select Metric

G28 Return To Machine Zero Point (UW)
G40 Tool Nose Compensation Cancel (XY)
G41 Tool Nose Compensation (TNC) Left
G42 Tool Nose Compensation (TNC) Right
G50 Spindle Speed Limit

G52 Set Local Coordinate System FANUC
G71 OD/ID Stock Removal Cycle

G71 OD/ID Stock Removal Cycle (One block notation)
G72 End Face Stock Removal Cycle

See the resulting Backplot below

o7,
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45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

(ROUGH PROFILE THE BORE)
GO0 G18 G21 G99 G40

G50 2000

G28 U0 WO

G54

G97 S400 MO03

(BORING BAR 90 DEG INSERT)
T0303

GO X30. z1.

G96 sS180

G71 Ul.5 R.5

G71 F.2 P3 Q4 U-.5 W.15

Complete by adding the
profile block numbers,
click OK

G28 U0 WO In
MO1

(FINISH TURN OUTSIDE PROFILE)
GO0 G18 G21 G99 G40

G50 2000

G28 U0 WO

G54

G97 sS400 MO03

(PROFILE TURNING TOOL 55 DEG IN
T0404

sert: G70 Finishing Cycle
Parameters for "G70 Finishing Cycle’

1| Starting block number

2 | Ending block number

= = Qptional parameter

Default Cancel

OK

GO X130. Z1.
G96 sS180

Position cursor here

CIMCO A/S
Copenhagen, Denmark
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S(uw)
cel (XY)
C) Left
C) Right

FANUC

Jne block notation)

-

a1
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

Il L .£L ro Ys - .0 W.10

G28 U0 WO
MO1

(FINISH TURN OUTSIDE PROFILE)
GO0 G18 G21 G99 G40

G50 2000

G28 U0 WO
G54

G97 s400 MO03

(PROFILE TURNING TOOL 55 DEG INSERT)

T0404

GO X130. Z1.
G96 S180
G70 P1 Q2
G28 U0 WO
MO1

(FINISH BORE INTERNAL PROFILE)
GO0 G18 G21 G99 G40

G50 2000

G28 U0 WO
G54

G97 s400 MO03

(FINISH BORING BAR 55 DEG INSERT)

T0505

GO X30. Z1.
G96 S180
G70 P3 Q4
G28 U0 WO

M30 . .
| outside the main program.
(EXTERNAL PROFILE)

N1l GO X55. Z1.

See internal section using a
finishing boring bar. Note the
start position is X30.

End of program and reset.
See profile descriptions are

(POINT 1)

Gl X65. Z-4. F.25(POINT 2)

Z-25. (POINT 3)

G2 X75. Z-30. I5. KO (POINT 4)

Repeat the process for the finishing cut to the internal profile

o7,
W
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So far, we have been using the tool path Backplot to test out program. We can now add the details of Stock
and Tools to achieve a 3D solid Backplot to give a true representation of the material being removed as it will

The resulting tool path Backplot shows
the finishing cuts that have just been
programmed.

500.000 I Tool: 27?7 Dist.:

happen on the CNC machine.
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5 Set up stock dimensions and tools

To enable the Backplot to show the cutter path accurately and how the material removal will look on the CNC
machine, we need to set up the stock material size and the tools. Then Backplot shows the metal removal to
our program commands.

5.1 Stock setup

22 Gl X-1.6

From the macro group 23 GO z2.
selection click on Stock 24 X130.
i 25 (ROUGH TURN PROFILE)
Material 26 G71 U2. R.5
Cycles / Macros 7 27 G71 F.2 P1 Q2 Ul. W.15

28 G28 UO WO

- 29 MO1

30

31 (UDRILL 30 MM THROUGH)
32 GO0 G18 G21 G99 G40

Program Start
Tool Change
Program End
GO0 Rapid Motion Positioning (.

GO01 Linear Interpolation Motion (XZ) 33 G50 2000

G02 CW Circular Interpolation Motion (XZ-1K) 34 G28 U0 WO

G02 CW Circular Interpolation’ Motion (XZ-R) 35 G54

G03 CW Circular Interpolatign Motion (XZ-1K) 36 G97 sS400 MO03
G03 CW Circular Interpolafion Motion (XZ-R) 37 (30MM UDRILL)
G04 Dwell 38 T0202

P — 39 GO X0. Z3.

Stock Material 40 G97 s1000

Basic Turning Tools ero Point (UW) 41 Gl z-122. F.12
System A ion Cancel (XY) 422 GO0 z2.

System B ion (TNC) Left 43 G28 UO WO

System C ion (TNC) Right v 44 MO1

Favorites J 45

General Programming '~ Add Find 46 (ROUGH PROFILE THE BORE)

e

Continued below

See Here above the Menu of NC-Assistant Groups.

General Programming - for all the regular basic programming features.
Stock Material — to establish the stock size of the part being machined
Basic Turning Tools- for the list of tools to be defined in your program.

System A, B, C, - for a comprehensive list the G and M codes used in
Fanuc and Haas CNC controls.
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Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc
h W p 4 @ O S hd s - V. )
CTD ET et i 7 ! w0 ! o Fanuc Turning
Backplot Backplot
File~
Backplot ™ View Toolpath Tool Solid Control Type
= 1%
NC-Asshstant 2 00620 (TURN & BORE TAPER HOUSING)
3
4
% Insert: Cylindrical Stock X
6 GO0 G18 G21 G99| Cyindricl Stock
Position the cursor here fj 50 s2000 e o e e
8 G28 UO. WO. 132 Outside Diameter LENGTH
9 G54
10 G97 S300 MO3 0 | Inside Diameter
11 (FACE & TURN CN|
12 TO0101 123 | Lenght
13 GO X133. z3.
14 G96 5160 3 Stock Position Relative to Z
15 (FACING)
16 GO X137. Z3. 0| X Work Shift
17 Gl z.5 F1. ! < <
. . : X-1.6 F.2 0 k shift * 3 9
Click the Cylindrical Stock - Ywerks N $ 2z 2w
. 20 X133. 0| zwork shift Q&
to open the window 21 20 2 &
22 Gl X-1.6 = = Optional parameter B O
23 GO z2.
24 X130.
25 (ROUGH TURN PRO]
26 G71 U2. R.5
Cycles / Macros 27 G71 F.2 P1 Q2 U
28} G28 UO WO CYLINDRICAL STOCK POS
ylindrical Stoc o o1 Complete the STOCK BLANK RELATIVE TO
. . ZZERO
31 (UDRILL 30 MM T
i ORI 30 e entries and click
j‘: ggg 58030 Default Cancel 0K
35 G54
CIMCO Edit 2022 - [C:\...\OneDrive - Ebor Machine Tools Ltd\My ¢
ions NC-Assistant Backplot File Compare Transmission CNC-Calc
- @D O T < - o v
jackplot
File~
ot i View Toolpath
erHousingD ... X
1 %
2 00620 (TURN & BORE TAPER HOUSING)
3 (STOCK TURN OD132 IDO L1233 PZ3)
(WCS ID1 X0 YO Zz0)
5 |
. 6
Resulting entry 7
8 GO0 G18 G21 G99 G40
9 G50 s2000
10 G28 UO. WO.
11 G54
12 G97 S300 MO03
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5.2 Tool setup

To enable the Backplotting of our program we must select the correct tool as we would on the CNC machine.
There is a simple tool list setup in NC-Assistant.

A 0620 Turning Taper HousingD ... X

NC-Assistant

%

00620 (TURN & BORE TAPER HOUSING)
(STOCK TURN OD132 IDO L123 PZ3)
(WCS ID1 X0 YO Z0)

Set cursor here

GO0 G18 G21 G99 G40

I I R P

G50 S2000
10 G28 UO. WO.
11 G54

G97 S300 M03

(FACE & TURN CNMG 80 DEG)
T0101

GO X133. Z3.

G96 S160

(FACING)

GO X137. Z3.

Gl Zz.5 F1.

X-1.6 F.2

GO z2.

X133.

z0

Gl X-1.6

GO z2.

X130.

(ROUGH TURN PROFILE)
G71 U2. R.5

G71 F.2 P1 Q2 Ul. W.15
G28 U0 WO

MO1

[ T T
=R NS S VR XY

=
o

Select Basic Turning Tools from
macro group list

NN
[

N
N

NN N NN
N oo o W

Cycles / Macros

N
@

Turn & Face 80 Deg

N
o

Finish Turn & Face 55 Deg
Bore & Face 80 Deg
Finish Bore & Face 55 Deg

W W W
N = o

Groove OD 33 (UDRILL 30 MM THROUGH)
Groove ID 34 GOO G18 G21 G99 G40
Lathe Drill 35 G50 2000

36 G28 UO WO

37 G54

G97 s400 MO03
(30MM UDRILL)

W
@

W
o

General Programming y

Stock Material 40 TO0202
Basic Turning Tools 41 GO XO0. Z3.
42 G97 S1000
43 Gl Z-122. F.12
3 44 GO Zz2.
Favorites J 45 G28 UO WO
Basic Turning Tools = Add Find 46 MO1

e

Tool number 1 is to turn and face the bar and an 80 degree rhomboid shaped insert will do both jobs
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Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc

'@‘ w, Ql 150 Turning - |Basic Turning Tool ~ o Lo W .Q ++ X . ) n 5
Insert Find  [Tur & Face 80 Deg ~| Hide Hide Macro Setup Multi
Macro Macro Sidebar Balloons Setup Channel
NC- tant ] Macros Info Setup Multi Channel 7]
A 0620 Tuming Taper Housing A_... X

NC-Assistant

%
00620 (TURN & BORE TAPER HOUSING)

No macro found
(STOCK TURN OD135 IDO L123 PZ2)

1
2
3
4
5 (WCS ID1 X0 YO z0)
6
7
8
9

Set the cursor here | —

GO0 G18 G21 G99 GAQ Insert: Turn & Face 80 Deg X
10 G50 s2000 Parameters for 'Turn Face 80 Deg’
11 G28 UO. WO. ik FooL HeLpER:
12 G54 || Tool Number USING INSERT ¢
13 G97 S300 MO03 CUTTER POINT =T3
14 (FACE & TURN CNMG § 0.8 " Insert Radius ORIENTATION = 0 25
15 TO0101 UNITS
16 GO X133. zZ3. = = Optional parameter U,WWW
17 G96 S160 o)
18 (FACING) SEE TOOL SETUP FOR MORE
19 GO X137. Z3. DETAILS
20 Gl z.5 F1.
H 21 X-1.6 F.2
Click the turn & Face tool B co 22, TURNING TOOL
to open the window - B &, g
] 24 Z0 2
: Enter the tool number "
25 Gl X-1.6
26 GO z2. ﬂ
T ¢ 27 X130. and use the default )
28 (ROUGH TURN PROFII]| . e
29 G71 U2. R.5 radius but you have the
Finish Turn & Face 55 Deg 30 G71 F.2 P1 Q2 Ul. INSERT C
Bore & Face 80 Deg 31 G28 UO WO | n h n |
Finish Bore & Face 55 Deg 32 MO1 Opt on to cha ge t.
Groove OD 33 H
Groove ID 34 (FINISH TURN) CIICk OK
Lathe Drill 35 GO0 G18 G21 G99 G

36 G50 2000

37 G28 UO WO

38 G54

39 G97 s400 M03

40 (FINISHING TOOL)
41 TO0202

42 GO X65. z3.

Default Cancel oK

43 G96 S180
44 G70 P1 Q2
. 45 G28 UO WO
Resulting entry
IC-Assistant Backplot File Compare Transmission CNC-Calc
- D O T : <1 = »‘ r > ) 2
]

B A Q @ @ & C L <

P View Toolpath Tool

1 %

2 00620 (TURN & BORE TAPER HOUSING)

3 (STOCK TURN OD132 IDO L123 PZ3)

4 (WCS ID1 X0 YO Z0)

5 ( LTOOL 1 "ISO TURNING" INSERT=C STYLE=L AOO CRO.8 C

6

7

8
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Tool 2 to UDrill an 30 mm hole through the stock

Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc
* e 5T QA 5 9 T =TT =
= e s ‘ ' i b Y » Fanuc Turning M )
Backplot Backplot .
File~ a
Backplot & View Toolpath Tool Solid Control Type
A 0620 Tuming Taper HousingD ... x
= 1%
NC-Assistant
2 00620 (TURN & BORE TAPER HOUSING)
7 R ] 3 (STOCK TURN OD132 IDO L123 PZ3)
4 (WCS ID1 X0 YO z0)
5 ( LTOOL 1 "ISO TURNING" INSERT=C STYLE=L AOO0 CRO.8 CPI=T3 FHD4.5 FW32 HL35 HAT80 ICD11.818 US=UM
6
7
8
9 Insert: Lathe Drill X
10
11 Parameters for ‘Lathe Dril'
12 GO0 G18 G21 HOLOER SQUARE SHANE 9.
COMMON DRILL
13 G50 S2000 || Tool Number s
14 G28 UO. WO. 30 Diamet UM=METRIC
15 G54 iameter UIMPERIAL
16 G97 S300 MOJ il
179 SEE TOOL SETUP FOR MORE DETAILS
17 (FACE & TURJ Point Angle
18 T0101 —— 80 L =
150
19 GO x133. z3|| 130 Bodylength
20 G96 S160 80 | Shank Length
21 (FACING)
22 GO X137. z3 ) 9
23 Gl Z.5 F1. = = Optional parameter
24 X-1.6 F.2 \¢
25 GO z2.
26 X133. 3
Cycles / Macros 27 20
28 Gl X-1.6
Turn & Face 80 Deg 29 GO z2. ’ Default Cancel oK
Finish Turn & Face 55 Deg 30 X130.
Bore & Face 80 Deg 31 (ROUGH TURN PROFILE)
Finish Bore & Face 55 Deg 32 G71 uU2. R.5
Groove OD 33 G71 F.2 P1 Q2 Ul. W.15
Groove ID 34 G28 UO WO
5 o1
36
am  mmmTTT 90 amr mrmarrern
Resulting insertion
F N 2 B @ O ! - /> N » - -
) 2! ‘ \JCQ Y ] ! 4
' b EE . — - L | & L—d “ ' 'Q
plot Backplot
File~ . .
Backplot ] View Toolpath Tool

b20 Turning Taper Housing D ... X
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2 00620 (TURN & BORE TAPER HOUSING)
% = 3 (STOCK TURN OD132 IDO L1233 PZ3)

4 (WCs ID1 X0 YO z0)
5 ( LTOOL 1 "ISO_TURNING" INSERT=C STYLE=L AOO CR0.8 CPI=T3
6 ( LTOOL 2 "ISO_LATHE_DRILLING" INSERT=COMMON STYLE=S AO090
7
2
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Tool 3 Rough out the internal taper profile

G 5 »
Backplot M Backplot
S 0 File~
Backplot [

FA 0620 Turning Taper Housing D ... X

@
X

&)
A

L

View

Toolpath

- ) V.
" D B
Tool Solid

-

Fanuc Turning v

Control Type

1%
e 2 00620 (TURN & BORE TAPER HOUSING)
No macro found 3 (STOCK TURN OD132 IDO L123 Pz3)
4 (WCS ID1 X0 YO Z0)
5 ( LTOOL 1 "ISO_TURNING" INSERT=C STYLE=L AOO CRO.8 CPI=T3 FHD4.5 FW32 HL35 HAT80 ICD11.818 US=UM
6 ( LTOOL 2 "ISO LATHE DRILLING" INSERT=COMMON STYLE=S A090 BL150 CPI=T8 D30 FL20 US=UM AD30 LS80
7
8 Insert: Bore & Face 80 Deg X
9
10 ~Parameters for 'Bore Face 80 Deg'
11 BORING BAR STYLE L
12 GO0 G18 G21 G 3 Tool Number VSNGmSERT @
POINT =T2
ﬁ g;g 3§(-)030. 0.8 - Insert Radius R ATINS S0
15 G54 rorki -
16 G97 S300 M03 = = Optional parameter UI=IMPERIAL
17 (FACE & TURN NOTE!
18 TO0101 gATSOLSETUPFORMORE INSERT C
19 GO X133. z3.
20 G96 S160 ; 12492
21 (FACING) o
22 GO X137. z3. .
23 Gl z.5 F1. j
24 X-1.6 F.2 i T
25 GO z2. 3 o] !
L)
26 X133. N i 8
Cycles / Macros 27 Z0 | 1
28 Gl X-1.6
Turn & Face 80 Deg 29 GO z2.
Finish Turn & Face 55 Deg 30 X130. fault |
31 (ROUGH TURN Blovmmmy e Gnce o
Finish Bore & Face 55 Deg 32 G71 U2. R.5
Groove OD 23 G71 .2 P1 02 Ul. W.158
Resulting insertion
NC-Assistant Backplot File Compare Transmission CNC-Calc
- o O 1 | 4 /> oo - w - S
) -+ - - > 1
j e & X N~ [ ' & ! <1 e N8 &
ot 0Se -
[ View Toolpath Tool Solid
1 %
2 00620 (TURN & BORE TAPER HOUSING)
5 s G 3 (STOCK TURN OD132 IDO L123 PZ3)
4 (WCs ID1 X0 YO Z0)
5 ( LTOOL 1 "ISO TURNING" INSERT=C STYLE=L AOO CR0O.8 CPI=T3 FHD4.5 FV
6 ( LTOOL 2 "ISO LATHE DRILLING" INSERT=COMMON STYLE=S A090 BL150 CP1
7 ( LTOOL 3 "ISO BORING" INSERT=C STYLE=L AO90 CR0O.8 CPI=T2 FHD4.4 FV
8
9
10
11

o7,
W
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Tool 4 Finish turn the outside profile

Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc
@ p. 4 @ O T P 4 5 v oo » - - O T3 <>
= = I A s O XK | | [ i Vs I A & y
= CT: I l & N ' Lo @ . Fanuc Turning
Backplot Backplot F
File~
Backplot 1 View Toolpath Tool Solid Control Type
A 0620 Tuming Taper HousingD ... x
— 1 0% Insert: Finish Turn & Face 55 Deg X
NC-Assistant
2| 00620 (TURN & BOH Parameters for 'Finish Turn Face 55 Deg’
Bore _Face 80 Deg 3 (STOCK TURN OD132
4 (WCS ID1 X0 YO zQ 4| | TURNING TOOL HOLDER H
Tool Number USING INSERTD
Tool Number: ‘ 3 ‘ 5 ( LTOOL 1 "IsO TU 18
) 6 ( LTOOL 2 "ISO LA | [gg -] Insert Radius CUTTER POINT =T3 30
Insert Radius: 0.8 = B 5
| | 7 ( LTOOL 3 "ISO B( ORIENTATION .0 Us
g = = Optional parameter UNITS
9 UM=METRIC 25
10 UI=IMPERIAL ’——-]
11 NOTE!
12 SEE TOOL SETUP FOR MORE
DETAILS
13
14 GOO G18 G21 G99 ¢
ey G50 $2000 TURNING TOOL
16 G28 UO. WO.
17 G54
18 G97 S300 MO3 %
19 (FACE & TURN CNMG
20 TO0101 S
21 GO X133. z3. b
22 G96 S160
23 (FACING) _L
24 GO X137. Z3.
25 Gl z.5 F1. INSERT D
26 X-1.6 F.2 2
7.40
Cydles / Macros 27y GO z2. 4
28 X133.
Turn & Face 80 Deg 29 70
Finish Turn & Face 55 Deg 30 Gl X-1.6
Bore & Face 80 Deg 31 GO 2z2. I
Finish Bore & Face 55 Deg 32 X130. o
Groove OD 33 (ROUGH TURN PROFJ
Groove ID 34 G71 U2. R.5
Lathe Drill 35 G71 F.2 P1 Q2 Ul, #
36 G28 UO WO
37 MO1
50 Default Cancel oK
39 (UDRILL 30 MM THROUGH)

40 GO0 G18 G21 G99 G40
Resulting insertion

CIMCO Edit 2022 - [C:\..\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct V

ditor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc

> T QO Qg T i Sl S
T @ ETj o WX P P | ' . C
ckplot = Backplot Zoo 00 0 ! = otate
- File~ 2 V " Rese T ance Vie
Backplot 1 View Toolpath Tool
C-Assistant o *
2 00620 (TURN & BORE TAPER HOUSING)
g e T 3 (STOCK TURN OD132 IDO L123 PZ3)
4 (WCs ID1 X0 YO Zz0)
5 ( LTOOL 1 "ISO TURNING" INSERT=C STYLE=L AOO0 CRO0.8 CPI=T
6 ( LTOOL 2 "ISO:LATHE_DRILLING" INSERT=COMMON STYLE=S AOS
7 ( LTOOL 3 "ISO BORING" INSERT=C STYLE=L AO90 CR0O.8 CPI=T
8 ( LTOOL 4 "ISO TURNING" INSERT=D STYLE=H1 AOO CRO.8 CPI-
9 |
10
11
12
13
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Tool 5 Finish bore the internal taper profile

H
Editor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc
¢ - - y
T NG 3 ‘ @ O < SR 4 Vg > - w ) . ;
- * ' & X! & L < ® S
< C'TD ! 7 ! " < o lFanucTurning -
Backplot M Backplot . A R
S on  File~ enerate
Backplot 5 View Toolpath Tool Solid Control Type
B 0620 Turning Taper Housing D ... x
NC = 1%
2 00620 (TURN & BORE TAPER HOUSING)
(% e 3 (STOCK TURN OD132 IDO L123 Pz3)
4 (WCS ID1 X0 YO Z0)
5 ( LTOOL 1 "ISO TURNING" INSERT=C STYLE=L AOO CR0.8 CPI=T3 FHD4.5 FW32 HL35 HAT80 ICD11.818 US=Ul
6 ( LTOOL 2 "ISO_LATHE DRILLING" INSERT=COMMON STYLE=S AO90 BL150 CPI=T8 D30 FL20 US=UM AD30 LS80
7 ( LTOOL 3 "ISO BORING" INSERT=C STYLE=L AQ90 CR0.8 CPI=T2 FHDA4 .4 FW22 HL32 HAT80 ICD9.53 US=UM
8 ( LTOOL 4 "IS| Insert: Finish Bore & Face 55 Deg X UM
9
10 Parameters for 'Finish Bore Face 55 Deg’
11
12 5 Tool Number
13 0.8 -| Insert Radius
14
15 GO0 G18 G21 G
16 G50 S2000 = = Optional parameter
17 G28 UO. WO. T
18 G54 Qi
19 G97 S300 MO3 AL INSERTD
20 (FACE & TURN | 125
21 TO0101 25
22 GO X133. z3. |
23 G96 sS160
24 (FACING)
25 GO X137. z3. 2
26 Gl z.5 F1. L A
Cydles / Macros 27 X-1.6 F.2
28 GO z2.
Turn & Face 80 Deg 29 X133.
Finish Turn & Face 55 Deg 30 z0
Bore & Face 80 Deg 31 Gl X-1.6 Default Cancel 0K
% oo z2.
Cranva ON 23 wvian
Resulting insertion
i CIMLU Edit 2022 - [Li\..\UneUnve - Ebor Machine lools Ltd\My Limco\Limco Uirect Wo
tditor NC Functions NC-Assistant Backplot File Compare Transmission CNC-Calc
re T QA & @ O n g ’* T Y
P W | FH Q Q| ] . <0 i
ackplot Mac Backplot Close Zoo Zoo Fit T T F L Fro Rotate T
S File~ Backplot { . Rese T C e Vie B B . Se
Backplot ] View Toolpath Tool

0620 Turning Taper HousingD ... X

NC-Assistant

No macro found

o7,
W
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%

00620 (TURN & BORE TAPER HOUSING)

(STOCK TURN OD132 IDO L123 PZ3)
(WCs ID1 X0 YO ZO0)

( LTOOL 1
( LTOOL 2
( LTOOL 3 "ISO BORING"
( LTOOL 4
I ( LTOOL 5
CIMCO A/S Tel: +45 45 8560 50

Copenhagen, Denmark

Fax: +45 45 85 60 53
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"ISO TURNING" INSERT=C STYLE=L AOO CR0O.8 CPI=T3
"ISO LATHE DRILLING" INSERT=COMMON STYLE=S A090
= INSERT=C STYLE=L AO90 CR0.8 CPI=T2
"ISO TURNING" INSERT=D STYLE=H1 AOO CR0O.8 CPI=T
"ISO BORING" INSERT=D STYLE=Q AO90 CR0O.8 CPI=T1



We can now test the whole program with Backplot but first tidy up the program to remove unwanted empty
lines but we suggest the an empty line is left after every M01 so that is easy to see the end of each section.

We have one more important item to check!!

IMPORTANT

4 Simulation Settings
Maximum Loop Iteration Lir 100000

Behavior When Limit Is Reac Ignore the limit v
Radius compensation Disabled v
Arc type Enabled
Output errors Disabled

At the right-hand side of the Backplot
window select Simulation and make sure
that radius compensation is enabled

L [ T U T T U AN A N O N N N N A )
o
boow o wt W
A || Simulation | Navigation | Variables | Geometry Manager

OR RESALE - T/A John Bridge MTE Ln 1/166, Col 10, 2.176 bytes INS 08:08:42
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Backplot is now showing the whole program. If to wish to manipulate the image see the notes below. If you
want to run the program, click the triangular button under the Backplot window. If you would like to run it
again then place the cursor at the top of the program and press Zoom / Regenerate solid button in the main

ribbon.

CIMCO Edit 2022 - [C:\...\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Basic 2022 Prog Examples\0620 Turning Teper Ho...

Editor  NCFunctions ~ NC-Assistant  Backplot | FileCompare  Transmission  CNC-Calc

Fanuc Turning -

TR aa @ " YC 0 RTS8 @ SH Qg

Full Exportas Find Gotoline/Block _Previous Next Tool
i . Number

Backplot _Close Zoom Zoom FitTo View Measure Rotate Show Toolpath Mode Tool  Tool Zoom / Sol
Filer  Backplot In Out Window~ Reset Distance View~ Bounding Box ~ . . . Setup Regenerate solid Setup Screen DXF File
Backplot 5 ew Toolpath Tool Solid Control Type Othe
770620 Tuming Taper Housing D... X
67 (FINISH TURN OUTSIDE PROFILE) -

68 GOO G18 G21 G99 G40

69 G50 2000

70 G28 UO WO

71 G54

72 G97 S400 MO3

73 (PROFILE TURNING TOOL 55 DEG INSERT)
74 T0404

75 GO X130. z1.

76 G96 S180

77 G70 P1 Q2

78 G28 UO WO

79 MO1

80

81 (FINISH BORE INTERNAL PROFILE)
82 GO0 G18 G21 G99 G40

83 G50 2000

84 G28 UO WO

85 G54

86 G97 S400 MO3

87 (FINISH BORING BAR 55 DEG INSERT)
88 TO505

89 GO X30. zl.

9 G96 s180

51 G70 P3 Q4

92 |28 U0 WO

93 M30

54

95 (EXTERNAL PROFILE)

9 N1 GO G42 X55. z1. (POINT 1)
97 Gl X65. zZ-4. F.25(POINT 2)

98 2z-25. (POINT 3)

99 G2 X75. z-30. I5. KO(POINT 4)
100 Gl X92.5 (POINT 5)

101 X120. Z-60. (POINT 6)

102 z-78. (POINT 7)

103 G2 X124. 2z-80. I2. KO (POINT 8)
104 N2 Gl G40 X133. (POINT 9)

105

106 (INTERNAL PROFILE)

107 N3 GO X45. z1.

T T

Tool change ~ chenge
Find

¢ 5 | Geometry Manager

108 Gl X40. z-1.5 F.2
109 X32. z-60. x 471803 1 Tool 5 Dt 8711.339 SRR
110 z-122. Tz 25632 K Feed Rapid Total 8764651

111 N4 X30. h R oW W

112 =

- & X

Window* Help~ - & X

&/ Machine Origin
/ Origin
&/ Work Offsets

/1
1@ stock Cylinder]

4 Properties

Translation Z:
Outer Diameter
Inner Diameter

Length

3.0000
1320000
0.0000

123.0000

es | Geometry Manager

O Type here to search

To control the image in the Backplot window note the following:
Left Mouse Push button to Rotate the image
Right Mouse Push button to Pan the image

Mouse Wheel to Zoom the image

Here is a copy of the main program complete with a few tidy up comments:

%

CIMCO A/S Tel: +45 45 8560 50
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00620 (TURN & BORE TAPER HOUSING)
(STOCK TURN OD132 IDO L123 PZ3)
(WCS ID1 X0 YO0 Z0)

(LTOOL 1 "ISO_TURNING" INSERT=C STYLE=L AOO CR0.8 CPI=T3 FHD4.5 FW32 HL35 HAT80
ICD11.818 US=UM O=0OL LS100 SW25 EL12 UHW8.66 )

(LTOOL 2 "ISO_LATHE_DRILLING" INSERT=COMMON STYLE=S AO90 BL150 CPI=T8 D30 FL20
US=UM AD30 LS80 SW25 SD30 SL25 TLO AT179)

(LTOOL 3 "ISO_BORING" INSERT=C STYLE=L AO90 CRO0.8 CPI=T2 FHD4.4 FW22 HL32 HAT80 ICD9.53
US=UM O=0OL DMM19 LS168 EL9.677 UHW8.66 )

(LTOOL 4 "ISO_TURNING" INSERT=D STYLE=H1 AOO0 CRO0.8 CPI=T3 FHD4.5 FW32 HL35 HW27
ICD9.83 US=UM O=0OL LS100 SW25 EL12 UHW16 )

(LTOOL 5 "ISO_BORING" INSERT=D STYLE=Q AO90 CR0.8 CPI=T1 DO5 FHD4.5 FW18 HL30 HAT55
ICD9.53 US=UM O=0OL DMM25 LS200 EL11.634 UHW30 )

( )
(FACE AND TURN OUTSIDE PROFILE)

GO0 G18 G21 G99 G40
G50 S2000

G28 U0. WO.

G54

G97 S300 M03

(FACE & TURN CNMG 80 DEG)
T0101

GO X133. Z3.

G96 S160

(FACING)

GO0 X137. Z3.
G1Z5F1.

X-1.6 F.2

GO Z2.

X133.

20

G1X-1.6
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GO0 z2.

X130.

(ROUGH TURN PROFILE)
G71U2.R.5
G71F.2P1Q2U1.W.15
G28 U0 W0

MO1

(UDRILL 30 MM THROUGH)
GO0 G18 G21 G99 G40
G50 2000

G28 U0 WO

G54

G97 S400 M03

(30MM UDRILL)

T0202

GO0 X0. Z3.

G97 S1000

G12Z-122. F.12

GO0 Z2.

G28 U0 WO

MO1

(ROUGH PROFILE THE BORE)
GO0 G18 G21 G99 G40

G50 2000

G28 U0 WO

G54

G97 S400 MO3

(BORING BAR 90 DEG INSERT)
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T0303

GO0 X30. Z1.

G96 S180

G71U2.R.5

G71F.2P3 Q4 U-5W.15
G28 U0 WO

MO1

(FINISH TURN OUTSIDE PROFILE)
GO0 G18 G21 G99 G40

G50 2000

G28 U0 WO

G54

G97 S400 M03

(PROFILE TURNING TOOL 55 DEG INSERT)
T0404

GO0 X130. Z1.

G96 S180

G70 P1Q2

G28 U0 WO

MO1

(FINISH BORE INTERNAL PROFILE)
GO0 G18 G21 G99 G40

G50 2000

G28 U0 WO

G54

G97 S400 M03

(FINISH BORING BAR 55 DEG INSERT)

T0505
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GO0 X30. Z1.
G96 S180

G70 P3 Q4
G28 U0 WO

M30

(EXTERNAL PROFILE)
N1 GO G42 X55. Z1. (POINT 1)
G1 X65. Z-4. F.25(POINT 2)
Z-25. (POINT 3)

G2 X75. Z-30. I5. KO(POINT 4)
G1 X92.5 (POINT 5)

X120. Z-60. (POINT 6)

Z-78. (POINT 7)

G2 X124. Z-80. 12. KO (POINT 8)

N2 G1 G40 X133. (POINT 9)

(INTERNAL PROFILE)
N3 GO X45. Z1.
G1X40.Z2-15F.2
X32. Z-60.

Z-122.

N4 X30.

sk
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Table 3 G code list (1/2)

G code
A B : Group Function

F Goo L G00 L G00 Positioning (Rapid traverse)
GO1 G01 G01 01 Linear interpolation (Cutting feed)
G02 G02 G02 Circular interpolation/Helical interpolation CW
G03 G03 G03 Circular interpolation/Helical interpolation CCW
Go4 Go4 Go4 Dwell

F Gio G10 G10 00 Data setting
G111 G111 G111 Data setting made cancel
G17 G17 G17 XpYp plane selection

F ci8 ¥ G18 G18 16 ZpXp plane selection
G19 G19 G19 YpZp plane selection
G20 G20 G70 Input in inch
G21 G21 G71 06 Input in mm
Gz27 G27 G27 Reference position return check
G28 G28 G28 0 Return to reference position
G30 G30 G30 2nd reference position return
G31 G31 G31 Skip function
G32 G33 G33 01 Thread cutting

F Gao TV G40 G40 Tool nose radius compensation cancel
G41 G41 G41 07 Tool nose radius compensation left
G42 G42 G42 Tool nose radius compensation right
G50 G92 G92 00 Coordinate system setting, max. spindle speed setting
G52 G52 G52 0 Local coordinate system setting
G53 G53 G53 Machine coordinate system setting

VF G54 T cs4 G54 Workpiece coordinate system 1 selection
G55 G55 G55 Workpiece coordinate system 2 selection
G56 G56 G56 14 Workpiece coordinate system 3 selection
G57 G57 G57 Workpiece coordinate system 4 selection
G58 G58 G58 Workpiece coordinate system 5 selection
G59 G59 G59 Workpiece coordinate system 6 selection
G65 G65 G65 00 Macro command
G70 G70 G72 Finishing cycle (Other than 0—GCD)
G71 G71 G73 Stock removal in turning (Other than 0—GCD)
G72 G72 G74 Stock removal in facing (Other than 0-GCD)
G73 G73 G75 00 Pattern repeating (Other than 0—GCD)
G74 G74 G76 End face peck drilling (Other than 0—GCD)
G75 G75 G77 (C())uttr?errdtiﬁg:we(t)e_rérggr)nal diameter drilling
G76 G76 G78 Multiple threading cycle (Other than 0—GCD)

o7,
P
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Table 3 G code list (2/2)

G code .
A 5 c Group Function
G71 G71 G72 Traverse grinding cycle (For 0-GCD)
G72 G72 G73 o ;I'Frg:/%r_sg gi[r)(;ct constant—dimension grinding cycle
G73 G73 G74 Oscillation grinding cycle (For 0—-GCD)
G74 G74 G75 (Cl):soc;il(l)a_tg)ggi)rect constant—dimension grinding cycle
G90 G77 G20 Outer diameter/internal diameter cutting cycle
G92 G78 G21 01 Thread cutting cycle
G4 G79 G24 End face turning cycle
G96 G96 G96 Constant surface speed programming
r G97 r G97 G97 02 Direct rpm speed programming
L G98 G4 G4 Per minute feed
G99 } G95 } G95 05 Per revolution feed
— r G90 r G90 03 Absolute programming
— F co1 T Got Incremental programming
— G98 G98 11 Return to initial level
— G99 G99 Return to R point level




