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INTRODUCTION

The aim of this tutorial is to familiarise the trainee on the CNC programming of turned and milled parts using C
axis in conjunction with X and Z axis to create turned parts with milled contours and drilled holes on the end face
and on the periphery of parts on a CNC Lathe with C axis and live tool facilities. The trainee can follow the steps to
program and evaluate the program using the graphic Backplot facilities within the CIMCO 2022 Editor.

The original stock material can be set in the CNC program to record the size and position of the stock. Here we
will guide the trainee through the procedure to setup the stock size and position.

The correct shape of tool to perform the specific operation can be setup in Tool Setup. To achieve an accurate
animated Backplot, the trainee will be taken through the step-by-step procedure to setup individual tools by
modifying default tools and or introducing new tools.

To achieve the animated graphic representation of the machining process the stock and tool data is generated
and saved as comments at the start of the CNC part program. This will not affect the CNC program’s operation as
comments are ignored by CNC controls. It is possible to save this data in the tool setup library. If the tool data is
not wanted in the part CNC part program, then it can be deleted for the start of the program. If you wish to check
the program again later, then the stock and tool data can be restored for the tool library.

In the sample programs below, we have selected Control Types, Haas Turning in the Editor. When we evaluate
with Backplot later you will see we chosen File Type Haas NCG Turning.



We will first look at the Half Coupling, see the drawing below. We are going to program operation 1 that will face,
turn, and bore the blank to a size. Then we will use the live tooling to mill the profile and drill/Tap the holes. Haas

and Fanuc provide a G code that will permit the use of X, Y coordinated to describe the profiles and transform
them into X, C polar coordinates to create the profile shape. The drilling and tapping operation can be easily
programed by the trainee using direct C and X polar axis coordinates to position the tool.
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We have started by creating a drawing for programming use. We will be able to gain information we need for the
first Turning operation and later for the milling. We have created a drawing in CNC-Calc showing the final profile
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path and have drawn a radial line to the 20 mm radius and measured it at 104.853 so if we take a radius of 105 x
2, we will turn the diameter down to 210 mm to remove the excess material before milling the profile.

(6]



COMMENCE PROGRAMMING USING THE EDITOR

Start by programming the simple moves block by block to turn the front face and create a profile for the first
turning operation and then add the roughing cycle to achieve a series of cuts to the final profile and test with
Backplot. (See below) Test the Facing section first, then the profile section, then add the Roughing Cycle, until the
Backplot is as below. Select the Backplot tab a click the Backplot icon.

T+ Part of Tutorial Program.NC * x Position the tool for
G99 safe tool change -

(=

2 GO G28 UO WO.

3

4 GO0 X255. Z0O M08 <«— | Facing path
5 GO1 G95 X-1.6 F.25

6 Z2.

7 GO0 X250.

8

9

N1 GO0 X204.
G01 X210. Z-1. F.2

[T
= o

12

13 z-28. Profile path
14 X236. - Profile path

15 X240. z-30.

16 z-47.

N2 G40 X255.

[
@

=
o

Position the tool for
GO z2. M09 -
GO G28 UO WO. safe tool change

M5
MO1

L8]
<

N
=

NN N
wmoWw N




Now we can add the roughing canned cycle to create the turning passes that will achieve the final profile. The
two-line G71 cycle is selected here, and you will note that some of the optional fields have been left as these

features will be programmed on other blocks before the cycle is called.

4)600 Turn Bearing Housing.NC 1 JULTIIEY KPS

NC-Assistant

ID Stock Removal Cycle (One block notation)
Depth of cut for each pass of stock removal, posi
Feedrate:

X-axis size and direction of G71 rough pass allow
Z-axis size and direction of G71 rough pass allow
Starting block number:

Ending block number:

Spindle speed:

Tool and offset:

X-axis size and direction of G71 finish allowance:

1
2
z
4
5
6
7
8
9
0

11
12
13
14
15
16
17

Z-axis size and direction of G71 finish allowance: 12

G99
GO G28 U0 WO.

GO0 X255. z0 MO8
GOl G95 X-1.6 F.25
zZ2.

GO0 X250.

G71 U3. R.5
G71 F.25 P1 Q2 Ul.

N1 GO0 X210.
GO0l Zz-28. F.2
X236.

X240. z-30.
z-47.

N2 G40 X255.

wW0.15

Modify 20 GO z2. M09

21 GO G28 UO WO.

22 M5

23 MO1

24
Cycles / Macros
G56 Coordinate System #3 FANUC -
G57 Coordinate System #4 FANUC
G58 Coordinate System #5 FANUC
G59 Coordinate System #6 FANUC
G61 Exact Stop Modal
G64 Exact Stop Cancel G61 .
G65 Macro Subprogram Call Option DOUbIe CIICk
G70 Finishing Cycle the macro G71
G71 OD/ID Stock Removal Cycle ‘\
71 AN/ Ctark Ramaval Auela (Nna hlae to Open the

macro window

G99 set feed in mm/rev and will be
required to run the Backlot at the
correct speed.

G28 will return the tool to a safe
tool change position.

See the resulting G71 formatted
cycle

Insert: G71 OD/ID Stock Removal Cycle X

Parameters for ‘G71 OD/ID Stock Removal Cycle'

*

3. Depth of cut for each pass of stock removal, positive
0.5 | Retract height for each pass of stock removal
.25 | Feedrate [ >= 0.0001]
X-axis size and direction of G71 rough pass allowance
Z-axis size and direction of G71 rough pass allowance
1| Starting block number
2 | Ending block number
Spindle speed [ >=11]
Tool and offset
1. | X-axis size and direction of G71 finish allowance

0.15  Z-axis size and direction of G71 finish allowance

= = Qptional parameter

Default Cancel OK




When the Roughing Cycle is correct the Backplot will be as below:

T Part of Tutorial Program.NC * x

1 G99

2 GO G28 UO WO.

3

4 GO0 X255. z0 MO8

5 GO1 G95 X-1.6 F.25
6 Z2.

7 GO0 X250.

8

9

G71 U3. R.5
G71 F.25 P1 Q2 Ul. W.1§

L
|
|
L]
L]
1
N

[T
= o

N1 GO0 X204.

G01 X210. Z-1. F.2
z-28.

X236.

X240. Z-30.

z-47.

N2 G40 X255.

N b e e e
S L ®m N bl N

21 GO z2. M09

22 GO G28 UO WO.
23 M5

24 MO1

N
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Continue with the Block-by-Block programming to complete the boring operation. We will first drill a 50 mm holes

then use a boring bar to open the bore to the drawing diameter.

[#) 0500 Coupling Program.NC _ 7 Part of Tutorial Program.NC * x

21
22
23,
24
25
26
27
28
29
30
31
32
33
34
35
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

N2 G40 X255.

G28 UO WO.
MO1

(DRILL 50 MM DIAMETER)
G99
G28 UO WO.

X0. z3. MO8 /

GO0l Z-68. F.12
Z3. F2.
GO0 Z3.

G28 UO WO.
MO1

Drilling operation

(ROUGH BORE TO 90 DIA)
G99
G28 UO WO.

GO0 X50. z3. MO8

G71 U3. R.5
G71 F.25 P3 Q4 U-1. W.15

N3 GO0 X98 zZ2.

GO01 X90. z-2. F.25

Z-68.

N4 G40 X50.

GO0 zZ3.

GO G28 UO WO.
MO1

The Boring operation
using a G71 cycle
again. Be careful that
the direction of the
profile follows a path
from smallest to
largest diameter and
the U finishing
allowance is a
negative figure. See
the programming
manual for details to
control OD and ID
cycles.

When correct the Backplot
should be as here.

Drilling operation



SETTING UP THE STOCK SIZE
Before we move onto the C axis milling programming, we will consider applying a stock size and setting the tools
so that we can generate a solid animated image to give a true representation of the operation of the turning and
boring operations.

From the drawing the Stock sizes can be
‘. , assessed and entered from the Cylindrical
N Aaeitant 1 Stock macro in NC-Assistant, on completion
2 press OK and the stock will be set as
No macro found ':
5 . -
6 (STOCK TURN OD250 IDO L55 Pz2) Insert: Cylindrical Stock X
; (WCS ID1 X0 YO 20) Parameters for "Cylindrical Stock’
9 250 | Outside Diameter The entries are
10 (FACE & TURN OD) 3
11 G99 0| Inside Diameter self explanatory,
12 G28 UO WO. but the Stock
13 55| Lenght .pe . .
14 GO0 X255. Z0 MO8 Position in Z axis
15 GO1 G95 X-1.6 F.25 4 Stock Position Relative to Z Zero H
16 22, is set to leave
17 GO0 X250. 0| X Work Shift material to clean
18
19 G71 U3. R.5 0| ¥ Work shift up the front face.
20 G71 F.25 P1 Q2 Ul. W.15
21 0| Z Work Shift
22 N1 GOO X204.
23 GO01 X210. z-1. F.2 * = Qptional parameter
24 Z-28.
25 X236. Default Cancel 0K

26 X240. Z-30.

27 Z-47.
Ovcles | Macros B N2 Gi0 x255. Use the Stock macro to set
Program Start M .
S o0 v m. the stock sizes.
GO0 Rapid Motion Positioning (XZ) 31 MO1

Resulting Stock blank sizes and

( STOCK TURN OD250 IDO L80 PZ2 )7 Coordinate system work shift
( WCS ID1 X0.000 Y0.000 Z0.000 ) details are set in the program as

comments

Stock Details

Outside Diameter = 250
Inside Diameter =0
Length =80

Z Position = 2 (2 mm to face of the front to clean up at Z zero)
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SETTING UP TOOLS

To setup the tools to face, turn, drill, and bore the part as programmed so far, we will go to Backplot. See below

vive - Ebor Machine Tools Lte\My Cimeco\Cimco Direct Work\Hass Turning 2022\Part of Tutoril Program.NC] - & x

Editor  NCFunctions  NC-Assistant Ba:kp\ut CliCk BaCkp'Ot tO open .
' @ 2T @ 8 @, TR QB ¥Tr

Window~ Help~ = & X

- Fanuc Turin, -
Backplot Close  Zoom Zoom FitTo  View Measure Rotate  Show Toolpath Mode  Tool  Tool Zoom/  Solid e g Ful Eportas Find Goto Line/Block _Previous Next Tool
File* Backplot  In  Out Window~ Reset Distance View~ Bounding Box * . . - Setup Regenerate solid Setup Screen DXFFile . Tool change  change
Backplot 7 Vie Toolpath Tool Solid Control Type Other Find
I -/ Machine Origin
-/ Work Offsets

00520 (MILL TURN TUTORIAL) ) Stock Cylinder

( STOCK TURN OD250 IDO L65 PZ2 )

G18 G21 G99
G28 U0 WO.

P

To edit the Tools used in

G50 52000
(FACE & TURN CMNG 08)
10 TO0101

i G5 The stock image set from

12 G97 S250 M3

©

Stock Cylinder added
to Geometry Manager

this program select Tool

13 GO0 X255. z0 MO8 . .
1 696 5200 program instruction
15 521 G95 X-1.6 F.25

17 GOO X250.

18

19 G71 U3. R.5

20 G71 F.25 P1 Q2 Ul. W.15
21

22 N1 GOO X204.

23 GOl X210. z-1. F.2

24 7-28.

25 X236

26 X240. z-30
27 z-47.

28 N2 G40 X255.
29

30 G28 UO WO.
31 MO1

32
33 (DRILL 50 MM DIAMETER)

See here the basic opening Backplot.
The image can be panned, rotated, and
zoomed. See instructions in the text box

31 G18 G21 G99
35 G28 UD WO.

36 G50 $2000

37 (50 MM UDRILL)
38 T0202

39 G54

40 G97 S1000 M3

41 GOO X255. Z0 M08
“ below.

43 X0. z3. MO8

44 GOl zZ-68. F.12 b

45 73. F2. R W o W

46 GOO z3. = 4| Simulation | Navigatior = Geometry Manager
e: INS 12:14:03

. . 1214
L Type here to search 5 ¥ @ 15°C Sumy ~ 7z & D) 30000 BB

CONTROL OF THE IMAGE

Hold down mouse left key to rotate the image!
Hold down mouse right key to pan the image!
Roll the mouse wheel to zoom

The Tool Setup page will open when clicking the Tool Setup icon. We will need to set the tools to the correct type,
shape, and orientation with the correct cutting insert. When we first open Tool Setup we will see below this page.
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Tool Manager (Milling/Turning Mode)

- o
[2] Current document L4 R
I .
Assemblies Cutters Holders +
+ Type Description

LI Tuming Assembly

)2 Turning Assembly 50 MM UDRILL

1 Turning Assembly 40 MM BORING BAR CMNG 08

The three tools listed in our program are shown in the Current Document
area. The current program has been scanned and the tool descriptions from
the program are shown in the description column. At present the three
tools are default turning tools. The tool highlighted is shown in the pictorial
window and is a default turning tool.

;vanes Thssemblies | Cutters Holders  Copy 1 Replace +
it VAL Type Description
Coupling 500 3o Tuming Assembly
" This area shows the tool library and can be
o used for selecting a tool and copying to the
e current document. In our case we will configure
the tools by modifying the default tools in the
current document. Turning Assembly
g Description : FACE & TURN CMNG 08
H A Type here to search s H i 1 sk

@ 16°C Suny A~

The default tool number 1 is not the one we want to use. The tool can be edited by double clicking the highlighted
tool or clicking on the pencil icon (The default tool has a profiling insert which we will change to a CNMG 80
degree Turning and Facing insert and holder.

Tool Manager (Milling/Turning Mode)

E\ Current document

T
Assemblies Cutters Holders =+
# Type Description
4 Turning Assembly FACE 8 TURN CMNG 08
l 2 Turning Assembly 50 MM UDRILL
l 3 Turning Assembly 40 MM BORING BAR CMNG 08

Double click or click the pencil

12



If the type of tool is correct, then we can edit the details of this type of tool by clicking the pencil icon for either
the holder or insert but if the type is not correct, we need to select a new type. Continue:

Tool Manager (Milling/Turning Mode) Editing assembly

Design Details
Components:

External tuming H holder slanted RS |

Turning insert D ¢ \Tﬂ]

To change the detail of this type of
tool click the pencil icon

135.8mm

13



To completely change the type of tool
Editing assembly

Tool Manager (Milling/Turning Mode)

Design Details
Components:
External tuming H holder slanted V74 O \ﬂl
ZESA |

Turning insert D

Click the bin icon to change
the holder type.

Tool Manager (Milling/Turning Mode)

Design

Components:

Click plus to open the Create
Item popup to select a new

tool type

Create item

Yy Ji

Milling holder Turning holder Drill lathe holder Threading holder

i n 4

Grooving holder Parting holder

Boring bar

Select a new type of tool. We will
be using a turning tool holder.

14



Select Turning Tool holder L

Create external turning holder

] B m mw

External turning A External turing B External turning C External turning D
holder holder holder holder

" d W N

External turing £ External turing F External tuming G External turning H
holder holder holder holder

y ) ] )

External turning K External turning L External turning M
holder holder holder

External turning J holder

w T »m )

External turning N External turning O External turning P External turning Q
holder holder holder holder

Select Tool Type L

Adjust sizes if required

Tool Manager (Milling/Turning Mode) Editing holder: External turning L holder
Design Details
® Metric () Imperial

® Left Right
Shank length:

100mm
Shank width:
25mm C
Head length:
3smm - - - -
Functional width: <¥—| Adjust sizes if required
32mm and click Save
Head top angle:
20°
Upper head width:
a66mm .

15



Now select the insert required

Tool Manager (Milling/Turning Mode)

Design Details
Components:

External tuming L holder ﬁ C

Q) &

Click + to open the
insert popup

Create turning insert

o A 4 o

Turning insert C Turning insert T Turning insert V Turning insert W

Select the Turning Insert C

16



Tool Manager (Milling/Turning Mode)
Design Details

(@ Metric () Imperial

Editing cutter: Turning insert C

Fixing hole diameter:

4.4mm‘ C
Inscribed circle diameter:

9.53mm‘ °
Corner radius:
l O.Smm‘ -
Theoretical cutting edge length:
‘ 9.6770mm‘ 9

17
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Edit details if required and

then click Save at bottom
right of window




The tool holder and insert are selected click Save bottom right of window.

Tool Manager (Milling/Turning Mode)
Design Details
Components:

Extemal tuming L holder

Turning insert C

Now the other tool must be configured.

Editing assembly

135.8mm

Tool Manager (Milling/Turning Mode)

M
C
“
I
5
w

Assemblies

# Type

] s

Turning Assembly

Turning Assembly

Holders

Description

FACE & TURN CMNG 08

|
f Turning Assembly 50 MM UDRILL

40 MM BORING BAR CMNG 08

The Drill and Boring Bar will need be set up
then placed in an axial orientation.

18



Having setup, the drill at 50 mm diameter in the same way as previously described we use the details tab to orient
the tool to work axially.

Tool Manager (Milling/Turning Mode) Editing assembly - o
Design Dewais 7=
Description:

50 MM UDRILL

ID:

Click Details Tab

Hie
Cutter point:
£

Center compensation point

» VK
Tip compensation point

Orientation:

90° ® N

Use the arrows to orient
the tool

Clkick Save when to complete

The Boring Bar can now be set up. Select Details to set the tool insert quadrant and the orientation.

Tool Manager (Milling/Turning Mode) Editing assembly 7 X ‘
Design Details n
Description:
40 MM BORING BAR CMNG 08 \ L
Details
Cutter point: :
T2 ! T6 T
.T7 TO}TS T5
: v 4 Insert Quadrant for
Radius compensation.
O]
£
- o~ &
Orientation
H P Type here to search
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Final setting for the boring bar

Tool Manager (Milling/Turning Mode) Editing assembly
esig Details ;
Description
40 MM BORING BAR CMNG 08
I:

Item number:

Cutter point

7 To/T9 5

- 900 ©@ M

Click Save \

When all our tools are set, see below, confirmation of correctness can be made.

Tool Manager (Milling/Turning Mode)

E] Current doc

Assemblies Cutters Holders
# Type Description

| I Turning Assembly FACE & TURN CMNG 08

- 2 Lathe drilling Assembly 50 MM UDRILL

- 3 Boring Assembly 40 MM BORING BAR CMNG 08
Thumbnail pictorial Tool description from the Tool Description text
view to confirm the Tool assemblies set up. scanned from the new
shape. CNC program

20



IMPORTANT

To write the Tool setup to the CNC program so that when we Backplot the correct tool is used we must save the
setup. The Tool setup window can be closed, (click close top right X) then right click in the Geometry Manager
area see below:

2 CIMCO Edit 2022 - [C:AUsers\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimeo\Cimeo Direct Work\Hass Turning 2022\Part of Tutorial Program.NC] - & X
Editor  NCFunctions ~ NC-Assistant  Backplot  FileCompare  Transmission  CNC-Calc Window~ Help~ - & X

TR QQ I 9 YWYC D R ThL @ @ ZTmQa g Tr

Fanuc Turning

Backplot Close Zoom Zoom FitTo View Measure Rotate Show Toolpath Mode Tool  Tool Zoom/ Soli Full  Export as Find Goto Line/Block _Previous Next Tool
File Backplot  In  Out Window~ Reset Distance View~ Bounding Box - . . . Setup Regenerate solid Setup Screen DXFFile . Number  Tool chenge change
Backplot 3 View Toolpath Tool Solid Control Type Other Find

¢ > | Geometry Manager 4
7 Machine Origin
@-/" Work Offsets

9 Stock Cylinder

Part of Tutorial ProgramNC
1%

00520 (MILL TURN TUTORIAL)

( STOCK TURN OD250 IDO L65 P22 )
( WCS ID1 X0.000 Y0.000 z0.000 )

G18 G21 G99

28 UO WO. . . .
o a0’ Right Click in the Geometry
3 ase Manager Area and click Save g

12 G97 $250 M3

13 GOO X255. Z0 MO8
14 G96 S200

15 GOl G95 X-1.6 F.25
16 72.

17 GO0 X250.

Add Workpiece...
Add Stock >

Setup in the popup

19 G71 U3. R.5
20 G71 F.25 P1 Q2 Ul. W.15

22 N1 GOO X204.

23 GOl X210. z-1. F.2
24 2-28.

25 X236.

26 X240. z-30.

27 z-47.

28 N2 G40 X255.

30 G28 UO WO.
31 MO1

33 (DRILL 50 MM DIAMETER)
34 G18 G21 G99

35 G28 UO WO.

36 G50 s2000

37 (50 MM UDRILL)

38 T0202

39 G54

40 G97 S1000 M3

41 GO0 X255. Z0 MO8

43 X0. Z3. MO8 x: 500.000 I Tool: 772 Dt 0000

'
44 GO1 z-68. F.12 Tz 500000 K Feed Repid Total 575939 (]

45 23. F2. R bl ow s W'

) oo 23. ~ " . Geometry Manager

P Type here to search

CIMCO Edit 2022 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Hass Turning 2022\Part of Tutorial Program.NC *]

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

- ~N A = > . o
( ( w w - N
T QQ - 1 B Qg T
*» X ' o : 2 [Fanuc Tuming - T 4
Backplot Backplot Find GotoLine/Block Previous Next
File~ . Number Tool change  cha
B [ e Solid Control Type Other Find
Part of Tutorial Program.NC * x

%

00520 (MILL TURN TUTORIAL)

( STOCK TURN OD250 IDO L65 PZ2 )
( WCs ID1 X0.000 Y0.000 z0.000 )

NC-Assistant :
3
4
5 ( LTOOL 1 "ISO TURNING" INSERT-C STYLE-L AOO CRO.8 CPTI-T3 FHD4.4 FW32 HL35 HAT80 ICD9.53 US=UM O-OL LS100 SW25 EL9.677 UHWS.66 )
6
7
8
9

G99 Feed Per Revolution

( LTOOL 2 "ISO:LATHE_DRILLING" INSERT=COMMON STYLE=C A090 BL100 CPI=T8 D50 FL20 US=UM AD50 DMM50 LS50 SD50 SL20 TLO AT179 )
( LTOOL 3 "ISO_BORING" INSERT=C STYLE=F AO90 CR0.8 CPI=T2 FHD4.4 HL35 HAT80 HW47 ICD12.7 US=UM O=OL DMM40 LS225 EL12.896 UHW45 )
)

G18 G21 G99
5 e X
B moor o ANeo® After saving the tool data will be
14 G54 .
15 G97 5250 M3 written to the program.
16 GO0 X255. Z0 MO8

21



ADDITIONAL TOOL SETUP FEATURES

Tool Manager (Milling/Turning Mode)

Assemblies

#

I |

1
2
3
4
5
6
7

Cutters

Holders
Type
Turning Assembly
Lathe drilling Assembly

8oring Assembly

Turning Assembly

Lathe drilling Assembly
Lathe drilling Assembly
Lathe drilling Assembly

Description

FACE & TURN WMNG 08
UDRILL 50MM

32 BORING BAR

CARBIDE END MILL 25 MM DIA
17 MM CARBIDE DRILL

147 MM CARBIDE DRILL

M16 SPIRAL FLUTE TAP

a Current document

To delete a tool, highlight the tool and pick
the bin. To ensure the tool and associated

components, (cutters, holders) are also
deleted highlight this icon. When greyed out
individual cutters and holders can be deleted

22



A set of tools for a specific part to be machined can be saved in the library.

Tool Manager (Milling/Turning Mode)

Secotools Holders Inch
Secotools Holders Metric

H P Type here to search

23

L

Turning insert

Create library

Choose destination directory:

Bl

Assembly Mill

oA P

Threading insert

C: = Users = Ebor Main — AppData — Roaming — CIMCO
2022 — CIMCOEdit — Toollibs — Predefined

C: = Users = Ebor Main — AppData — Roaming — CIMCC
2022 — CIMCOEdit = ToollLibs

New name:

I Coupling 502|

Cancel

Create item

[2) Current document T
Assemblies Cutters Holders +
. e secin

LIS} Turning Assembly FACE & TURN WMING 08

= .

- s Sscancase

4 4 Milling Assembly 'CARBIDE END MILL 25 MM DIA

= ety B—

=5 e G T

-7 Lathe drilling Assembly 'M16 SPIRAL FLUTE TAP

To save this set of tools click the + icon and name the set
e.g., use the program number or a number to suit.

= i Libraries > Coupling 500 <«
Libraries. Assemblies Cutters Holders 4 Copy 1 Replace +
Cam Drum * Type Description
I Tuming Asery FACE scTURN VNG 08

Inch Drills 4 4 Milling Assembly 'CARBIDE END MILL 25 MM DIA

Inch Mills -5 Lathe criling Assembly 17 MM CARBIDE DRILL

Inch Spot drills - 6 Lathe drilling Assembly 14.7 MM CARBIDE DRILL

Inch Taps Lathe drilling Assembly 'M16 SPIRAL FLUTE TAP

Ték

Drill

Grooving insert

Ji

Threading holder

i <«— Pick Library

Milling holder

Parting insert

(1}

Boring bar

Enter the name for the
library, click save




See below the saving of a

Tool Manager (Milling/Turning Mode)

set of tools to the Library.

Assemblies Cutters Holders
* Type
1 Turning Assembly
2 Lathe drilling Assembly
3 Boring Assembly
4 Milling Assembly
5 Lathe drilling Assembly
6 Lathe drilling Assembly
7 Lathe drilling Assembly

a Current document

Description

FACE 8 TURN WMNG 08
UDRILL 50MM

32 BORING BAR

CARBIDE END MILL 25 MM DIA
17 MM CARBIDE DRILL

14.7 MM CARBIDE DRILL
M16 SPIRAL FLUTE TAP

See the new Library name that is
empty. Highlight all tools in the
current document and click copy.

\
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Libraries

A Part #502
Cam Drum
Coupling 500
Holders

Inch Counter sinks

Inch Drills

b Libraries > Rart #502

\

Holders

Tool Manager (Milling/Turning Mode)

§ Copy 4 Replace —+

e

Assemblies Cutters Holders

Type
Turning Assembly

Lathe drilling Assembly
Boring Assembly
Milling Assembly
Lathe drilling Assembly
Lathe drilling Assembly

N~ o wn s ow N -

Lathe drilling Assembly

E| Current document

Description

FACE & TURN WMNG 08
UDRILL 50MM

32 BORING BAR

CARBIDE END MILL 25 MM DIA
17 MM CARBIDE DRILL

14.7 MM CARBIDE DRILL

M16 SPIRAL FLUTE TAP

All the tools in the current document will be copied to the
new Library.

You will notice that the copy tab is now showing an up arrow.
This will enable the transfer of a tool in the library to be
copied back to the current document.

\

Libraries

A Part #502

Cam Drum
Coupling 500
Holders

Inch Counter sinks
Inch Drills

Inch Mills

Inch Spot drills
Inch Taps

ISCAR Holders Metric
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bl Libraries > Part #502

Assemblies Cutters Holders
vzal | # Type Description
.l 1 Turning Assembly FACE & TURN WMNG 08
— & Lathe drilling Assembly UDRILL 50MM
a3 Boring Assembly 32 BORING BAR
4 4 Milling Assembly CARBIDE END MILL 25 MM DIA
—- 5 Lathe drilling Assembly 17 MM CARBIDE DRILL
= 6 Lathe drilling Assembly 14.7 MM CARBIDE DRILL
-7 Lathe driling Assembly M16 SPIRAL FLUTE TAP

1+ Copy 1 Replace




We can now test the program in Backplot which will be as below if the program, stock size and tools are correct.
By default, Backplot will show the tool path. The tool path can be switched off by clicking the tool path icon in
Backplot and selecting “hide toolpath” see below.

m CIMCO Edit 2022 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Hass Turning 2022\Part of Tutorial Program.NC *] - = X
Editor NC Functions. NC-Assistant Backplot File Compare Transmission CNC-Calc Window * Help~ - & X
T T j g ] =T % g « ] Q T T
' ;T’Q CT@ ®\ Q & @ f C il < <« 1oy : & ) [= ox¢ = T N
Fanuc Tuming -
Backplot Close ~ Zoom Zoom FitTo  View Measure Rotate  Show Toolpath Mode ~ Tool  Tool Zoom/  Soli Full Exportas Find Gotoline/Block Previous NextTool
Fie- Backplot In Out Window- Reset Distance View- BoundingBox= - © sewp Regenerste solid Setup Screen DXFFie - Number  Tool change change
Backy 5 View Toolpath Tool Solid Control Type Other Find

<>

&-/* Machine Origin

&)-/* Work Offsets
) Stock Cylinder

29 X240. z-30.
30 z-47.
31 N2 G40 X255.
&
33 G28 UO WO.
34 MO1
E d d
36 (DRILL 50 MM DIAMETER) TOOIpath' pu” own an
37 G18 G21 G99 . . .
3 628 U0 Wo. click Hide Toolpath if
33 G50 S2000
40 (50 MM UDRILL) .
& roz0s you only wish to see the
42 G54
G97 s1000 M3 H H
44| G0 w255, 70 woa resulting image.
i
46 XO0. z3. MO8
47 GO1 z-68. F.12
48 23. F2.
49 GO0 z3.
50
51 G28 UO WO.
52 MO1
2
54 (ROUGH BORE TO 90 DIA)
55 G18 G21 G99
56 G28 U0 WO.
57 G50 S2000
58 (40 MM BORING BAR CMNG 08)
59 TO0303
60 G54
61 G97 S250 M3
62 GOO X50. z3. MO8
63 G96 S200

Toolpath shown

65 G71 U3. R.5
66 G71 F.25 P3 Q4 U-1. W.15

6 N3 GOO X98 22.

69 GOl X90. z-2. F.25

70 2-68.

71 N4 G40 X50. x 526712 1 Too: 3 De 578,192

72 GOO z3. Tz 28689 K Feed Repid Total 5759395 ]
R

74 GO G28 UO WO.

Licensed to DEMO - NOT F

P Type here to search
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C AXIS MILLING

The G code G112/G113 will enable us to generate the profile in CIMCO CNC-Calc in X, Y coordinates using a milling
post processor and the G112 code will convert the generated coordinates to polar in C and X axis commands to
machine the profile.

Return to the drawing to generate the Tool path in X, Y.

Create a path drawing from our original drawing by cutting away any lines we do not need for this operation. See
screenshot below.

Select Haas Milling in the editor for this example. Select the contour mill icon in CNC-Calc and set parameters for
machining the profile, see step by step below starting with the milling profile drawing

BE99- CIMCO Edit 8.12.15 - [C:\Users\Ebor Main\OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Mill Tur TutoriaN Coupling Profile_01.cdd] -5 x
“ Editor NC Functions Backplot File Compare Trans: n CNC-Cale Window~ Help~ - & X
v . s - o
D @as @ 35507280 Zla QIR & % H O AR @ @ wwm  om  os
New  Open Save Print Setup a \< re ot O AL A AN Measure Draw  Rectangular Bolt CircularBolt  Text Text Circular Tue Type TueTypeTet MR EMA I I & A a =
Drawing Drawing~ one-Cae XX 0 oOX | —-40 N Sphne Hole Patterm  Hole Pattern~ Entry  Entry Tex(En(ry Circular Entry a T
File View Modity Snap  Draw Points / Lines Circtes s Spiin Pattern il Layer ent
N Coupling Profie_01.cdd a4bx
Contour Milling
Comment:
O single Step

Select Contour

Select Parameters Select Contour Mill

in Fanuc or Haas

Select Entiu Point

S e ‘ Milling mode
Back. New .
‘ Part profile to use to
make tool path.
Element Info
Machine Zero X: Machine Zero Y: Machi
O og] O g | ] Use Y-Asis Substiut
Select the n
Ll © Type here to search = ) B Rain coming
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See General Parameter settings. Note as there is only one profile, we do not have to consider the Linking

Parameters as this section is for machining multiple profiles.

27

Setup: Contour Milling Parameters - General

- General
- Linking
- Side Cuts

i Depth Cuts
. Lead In/Out

Here we are setting the
General parameters.

We have settled on cutter
size and basic dimensional
details. Notice we have opted
for the controller to do the
cutter radius compensation
and chose the right side to
ensure that we travel on the
outside of the profile as the
Tool travel will be selected in
the counterclockwise
direction. (Climb Milling)

We have ticked the boxes for
Tool Compensation on
Roughing and Custom Feed
rates to set up different feed
rates for the profile and for
plunging in Z etc.

Contour Milling Parameters - General

Cutter Diameter:

250 |

Depth Settings

Retract Height: Start Depth:
[15.0 | |00

Safe Distance: End Depth:
20 | [2s0

Stock to Leave
Stock to Leave XY: Stock to Leave Z:

0.0 | |00

Compensation
Compensation Type

Controller

Work Side
Right

Use Compensation On Roughing

Feedrates
Use custom feedrates Feedrates
Save Parameters Reset Cancel




See Side Cuts Parameter settings. As there is a considerable amount of material to remove, we will choose to take

side cuts

See Depth Cuts Parameter settings. As there is a considerable amount of material to remove, we will choose to

Setup: Contour Milling Parameters - Side Cuts

- General

- Linking

- Depth Cuts
.- Lead In/Out

Here we have ticked the side
cuts box and selected 2
Roughing side cuts and no
finishing cuts.

Our side cut spacing is set to
15 mm.

We do not need to set any
further features as we are
not running a finishing cut,
see Finish Passes =0

Load Parameters

take depth cuts

28

Contour Milling Parameters - Side Cuts

Use Side Cuts

Roughing Passes
Number of Passes:

Finish Passes
Number of Passes:

7

Spacing:

Spacing:

15.0]

Machine finish passes at
(®) Final Depth

Finish Overlap
Overlap Distance:

(O &l Depths

0.0

Save Parameters I

Setup: Contour Milling Parameters - Depth Cuts

- General
»»»»» Linking
- Side Cuts

‘. Lead In/Out

Here we have ticked the

Roughing depth cuts and no
finishing cuts.

The total depth of our profile
is 28 mm so we will take 2
step cuts at 14 mm and no
finishing cut

We will be using Lead In/Out
which will take place off the

profile in fresh air, so we do

not need to use spiral depth

cuts

depth cuts box and selected 2

Reset Cancel

Contour Milling Parameters - Depth Cuts

UUse Depth Cuts

Cutting Method
Plunge Cuts
(® Use Plunge Cuts

Roughing Passes
Max Roughing Steps:

14.U| IUse Even Depth Cuts

Finish Passes
Number of Cuts:

Steps:

Spiral Angle Cuts

(O Use Spiral Angle Cuts

Spiral Depth Cuts

(O Use Spiral Depth Cuts

Toolpath Linking
(O By Depth

3.0

(® By Contour




See Lead In/Out Parameter settings. We have chosen to lead into the profile with a tangential straight line then
into an arc onto the profile and to reverse the path on exiting the profile.

- General
- Linking
-Side Cuts

i Depth Cuts

¥ | cad In/Out

Use Lead In/Out. The Use
Line, The Use Arc, boxes, are
ticked.

We have selected a line
length of 15 mm and an Arc
radius of 15 mm and a sweep
of 90 degrees.

The straight line will coincide
with the arc tangentially.

If we set or modify one side
of Lead In/Out parameter’s,
we can use the small arrows
to make both sides the same.

Setup: Contour Milling Parameters - Lead In/Out

Use Lead In/Out Parameters
LeadIn

Use Line
Line Length:

15.0

O Perpendicular
(® Tangent

Use Arc
Radius:

15.0]

Sweep:
| 30.0]

Contour Milling Parameters - Lead InfOut

Lead Out

lUse Line
Line Lenath:

15.0

(O Perpendicular
(® Tangent

Use &rc
Radius:

15.0]

Sweep:
| 30.0|

Load Parameters I

Save Parameters I

Reset Cancel oK

The parameters are set so select the tool path and choose the direction anticlockwise to set a climb milling path.
Select the element to start the milling path on and move along the element until the arrow indicates the direction

of travel.

Pick the element to start and
move mouse selection to
achieve the direction you want

With the Single Step box unticked the tool
path will automatically track around the
tool path profile.

If it stops at a point, then you will need to
investigate the drawing as there may be a

fault in element connections or line
duplication etc.




Click Show Tool Path, and a visual path
image of the tool path will appear. If the
path correct as intended then click Export
to Editor, otherwise go back to Parameters
and modify until the path is acceptable.

The results of the export CNC code will appear on a separate untitled page. After further testing and when correct
the CNC code on this page will be pasted into the main program. Evaluate the code first to check the tool path by
Backploting. The toolpath generated is reading X, Y coordinated therefore the Backplot evaluation will be with a
Milling post processor. We have used Haas Milling and previously set this in the Editor window. The Tool path

plotted has two side cuts and two depth cuts and checks out OK. See the resulting Backplot below.
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3] CIMCO Edit 2022 - [Untitled *] - & x

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

T & 9P D B ] =T % € B Qg T

' ﬁ T@ ®\ G)\ S g AN ﬁ ) g f C [ D ] 1o o S © [y noCiling - O =] i N
Bsckplot Close  Zoom Zoom FitTo View Top Front Left ViewFrom Messure Rotste  Show Toolpath Mode  Tool Tool | Add Ful Bportss  Find Gotoline/Block Previous NextTool
File  Backplot In  Out Window~ Reset T 7" ool Distance View~ BoundingBox+  + - Setup  Stock~ Screen DAFFile - Tool change  change.
Backplot 5 Vie Toolpath Tool Other Find

#)Partof Tutorial ProgramNC [\ Coupling Profile_01.cdd |V ] <>

-/ Machine Origin

1 N10 (EXPORTING TO EDITOR) =
N15 GO0 X15 Y110

/" Work Offsets

2
3 N20 z15

4 N25 z2

5 N30 GOl z-14 F80
6

7

8

See Backplot in Haas NGC
Milling or Fanuc Milling

to check the Toolpath

N35 G42 Y95 F120
N40 G02 X0 Y80 R15
N45 G02 X-29.765 Y91.25 R45
9 N50 GO3 X-39.686 Y95 R15
10 N55 GO1 X-60
11 N60 GO3 X-84.749 YB84.749 R35
1z N65 GO3 X-95 Y60 R35
13 N70 GOl Y39.686

14 N75 GO3 X-91.25 ¥29.765 R15
15 NBO GO2 Y-29.765 R45

16 NB5 GO3 X-95 Y-39.686 R15

17 N90 GOl Y-60

18 N95 GO3 X-84.749 Y-84.749 R35
19 N100 GO3 X-60 Y-95 R35

20 N105 GO1 X-39.686

21 N110 GO3 X-29.765 Y-91.25 R15
22 N115 G02 X29.765 R45

23 N120 GO3 X39.686 Y-95 R15

24 N125 GO1 X60

25 N130 GO3 X84.749 Y-84.749 R35
26 N135 GO3 X95 Y-60 R35

27 N140 GOl Y-39.686

28 N145 GO3 X91.25 Y-29.765 R15
29 N150 G02 Y¥29.765 R45

30 N155 GO3 X95 Y39.686 R15

31 N160 GO1 Y60

32 N165 GO3 X84.749 Y84.749 R35
33 N170 GO3 X60 Y95 R35

34 N175 GO1 X39.686

35 N180 GO3 X29.765 Y91.25 R15
36 N185 G02 X0 Y80 R45

37 N190 G02 X-15 Y95 R15

38 N195 G40 GO1 Y110

39 N200 z2

40 N205 GO0 Z15

41 N210 X15 Y95

42 z2 .

43 GO01 z-14 F80 X: -152.500 |I: Tool: 77?7 Dist. 0.000 RS

4 G42 Y80 F120 T 127000 3 Feed: Repid Total 48,976 [ ]

5 G02 X0 Y65 R1S z 0000 K R YR

1 G02 X-39.686 Y80 R60 = | Smutation . = Geometry Manager

P Type here to search

Use the X, Y, milling code to generate the C, X, polar coordinates to create the profile on a Mill-Turn CNC Lathe
using the code G112 to switch on the conversion feature and G113 to switch off. See below the code with

descriptions of header blocks.
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(MILL PROFILE)

G21 G40 G98 ;-Safety blocks G21 set mm, G40 cancel CRC, G98 set Feed in mm/min
(CARBIDE END MILL 25 MM DIA) ;-Tool description
TO606 ;-Tool Call & Offset activate

GO0 X250. Z2. M08 ;-Move to position switch on coolant
G97 P1200 M133 ;-G97 Speed in rpm, P1200 = 1200 rpm, M133 = switch on live tool forward
(1ST PASS)

GO01 Z-14. F240. ;-Move tool to Z -14.

G17 ;-X-Y interpolation

M154 ;-- engage C axis

G112 ;- Activate Polar transformation from X, Y, to X, C.
GO01 X100. YO. F200

G42 X80.

G02 X95.Y33.541 145.J0.

GO01 Y60.

GO03 X60.Y95.1-35. JO.

GO01 X33.541

G02 X0.Y80. I-33.541 J30.

G02 X-33.541 Y95. 10. J45.

GO1 X-60.

GO03 X-95. Y60. 10. J-35.

G01Y33.541

GO02 Y-33.541 1-30. J-33.541

GO1 Y-60.

GO03 X-60. Y-95. 135. J0.

GO01 X-33.541

G02 X33.541133.541 J-30.

GO01 X60.

GO03 X95. Y-60. 10. J35.

G01Y-33.541

G02 X80. Y0. 130. J33.541

G01 G40 X100.

GO01 G42 X65.

G02 X80. Y39.686 160. JO.

GO01 Y60.

GO03 X60. Y80. I-20. JO.
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GO1 X39.686

GO2 X-39.686 |-39.686 J45.
GO1 X-60.

GO3 X-80. Y60. 10. J-20.
G01 Y39.686

GO2 Y-39.686 1-45. J-39.686
GO1 Y-60.

GO3 X-60. Y-80. 120. JO.
GO1 X-39.686

G02 X39.686 139.686 J-45.
GO1 X60.

GO3 X80. Y-60. 10. J20.
G01 Y-39.686

GO2 X65. Y0. 145. J39.686
G01 G40 X100. YO.

G1 X250 225.

(2ND PASS)

G1Z-28. F240.

G17

G112

GO1 X100.Y0.F200

G42 X80.000

G02 X95. Y33.541 145.10.
GO1 Y60.

GO3 X60.Y95.1-35. JO.

GO1 X33.541

G02 X0.Y80. 1-33.541 J30.
G02 X-33.541 Y95. 10. J45.
GO1 X-60.

GO3 X-95. Y60. 10. J-35.
G01Y33.541

G02 Y-33.5411-30. J-33.541
GO1 Y-60.

GO3 X-60. Y-95. 135. J0.
GO1 X-33.541

G02 X33.541 133.541 J-30.
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GO01 X60.

GO03 X95. Y-60. 10. J35.
G01Y-33.541

G02 X80. YO0. 130. J33.541
GO01 G40 X100.

GO01 G42 X65.

G02 X80. Y39.686 160. JO.
GO01 Y60.

GO03 X60. Y80. 1-20. JO.

GO01 X39.686

G02 X-39.686 1-39.686 145.
GO01 X-60.

GO03 X-80. Y60. 10. J-20.

GO01 Y39.686

G02 Y-39.686 |-45. J-39.686
GO01 Y-60.

GO03 X-60. Y-80. 120. JO.

GO01 X-39.686

G02 X39.686 139.686 J-45.
GO01 X60.

GO03 X80. Y-60. 10. J20.

GO01 Y-39.686

GO02 X65. YO0. 145. 139.686
GO01 G40 X100. YO.

G113 ;- De-activate Polar transformation from X, Y, to X, C.
M155 ;-- disengage C axis
M135 ;-- Switch off live tool
G1 X250 Z25.

G0 G28 U0 WO. ;-move in rapid to safe tool change position.
MO1 ;-Option Stop
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DRILLING & TAPPING OPERATIONS

We can now program using the Editor to conduct the drilling and tapping operations line by line to enter the hole

coordinates, then add the drilling and taping canned cycles from NC-Assistant. Let us look again at the drawing.

This line is our C axis zero

160 . .
degrees, a vertical line

i will be C90 degrees and
17
———r-— Co so on.
[ ] 1x45° TYP -
, 3
g~ KK@ \\
4 HOLES 170 THROUGH ® 2 ®
EQUISPACE AS SHOWN ON A
180 PCD. HOLES TO BE WITHIN
0.1 OF TRUE POSITION \
Y
8| 88 [N
S| 2 I | F——— = [~ e Q
% o o/ el IR ) £
D O
4 HOLES M16 x 32 DEEP/\E
EQUISPACE AS SHOWN ON A @
/] 150 PCD. HOLES TO BE WITHIN
= —; | 0.1 OF TRUE POSITION
| A
SECTION AA 65
110 125

HALF COUPLING - EN8 - M/C ALLOVER

The coordinates for drilling and tapping can be programmed directly in X, C, and do not need to be transformed

from X, Y, coordinates.

The coordinates for the four holes 17 mm diameter.
GO0 X180. CO

C90.

C180.

C270.
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The coordinates for drilled & tapped holes for M16 thread.
GO0 X150. C45.

C135.

C225.

C315.

Using these coordinates, we can work up programs for drilling and tapping the holes.

(DRILL 4 HOLES 17 MM X 40 DEEP)
G18 G21 G40 G99

G50 S1500

GO0 G28 U0 Wo.

(17 MM CARBIDE DRILL)
TO505

M154

P1000 M133

GO0 X180. CO

Z10.

G83 X180. CO Z-84. R1. Q5. F.12 ;-- Peck drilling cycle
C90.

C180.

C270.

G80

M155

M135

M09

G28 HO

GO0 G28 UO WO

MO01

Continue programming the drilling and tapping operation using the coordinates above and canned cycles from

the NC-Assistant. See below:

36



(DRILL 4 HOLES 14.7 MM X 40 DEEP)
G18 G21 G40 G99

GO0 G28 UO WO.

(14.7 MM CARBIDE DRILL)
TO606

M154

M19

P1500 M133

GO0 X180. C45.

Z30.

G83 X180. C45. Z-40. R2. Q5. F.12;-- Peck drilling cycle
C135.

C225.

C315.

G80

M155

M135

M09

G28 HO

G0 G28 UO WO

Mo01

(TAP 4 HOLES M16 X 32 DEEP)
G18 G21 G40 G99

GO0 G28 U0 WO.

(M16 SPIRAL FLUTE TAP)
T0707

M154

M19

P1000 M133

GO0 X180. C45.

Z30.

G84 X180. C45. Z-32. R10. F2.0 ;-- Tapping cycle
C135.

C225.

C315.
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G80

M155

M135

M09

G28 HO

GO0 G28 UO WO
Mo01

20 MM AXIAL SLOTS IN OD

The last operation is to mill the 20 mm slots in in the outside diameter. This is a simple programming procedure,
and we can use direct C, X axis commands to position the tool for milling in the Z axis direction. As there are 4
slots, we will use the subroutine M47 to carry out the machining moves. Using this facility means that the
subroutine will be set outside the program after the M30 end of program command, it will be labelled with a

block number and ended with an M99. See blow:

(MILL 20 MM SLOTS)

G21 G40 G98

G50 S2000

GO0 G28 U0 WoO.

(20 MM CARBIDE END MILL)

T0909

M154

GO Co

GO0 X250. Z-15. M8

G97 P2500 M133

M97 P50 ;-- call local subroutine beginning with N50
GO0 C90

M97 P50 ;-- call local subroutine beginning with N50
GO0 C180

M97 P50 ;-- call local subroutine beginning with N50
GO0 C270

M97 P50 ;-- call local subroutine beginning with N50
GO0 X250. Z50.

Z5.

M135

M155
38



G0 G28 UO. WO.
Mo01

M30 ;-- end of program and rewind to the start

N50 G1 X230. F1000 ;-- subroutine start
G1 Z-56. F100

G1 X250. F1000

GO z-15.

G1 X220.

G1 Z-56. F100

G1 X250. F1000

GO z-20.

M99 ;-- subroutine end
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BACKPLOT TESTING THE WHOLE PROGRAM

] CIMCO Edit 2022 - [C:\Users\Ebor Main\ OneDrive - Ebor Machine Tools Ltd\My Cimco\Cimco Direct Work\Mil Tur Tuteriah 0500 Coupling Program_03 TutNC *] - & X
Editor  NCFunctions  NC-Assistant | Backplot | File Compare  Transmission  CNC-Calc Window ™ Help~ - & X
T & J T == 7T ¥ @ B Qg T
dol e & 3 L : S =) =)
- © ‘ id T a2 NGC Turming - T 1
Backplot Close  Zoom Zoom FitTo  View Measure Rotate  Show Toolpath Mode  Tool  Tool o Solid Full Exportes Find Go'toline/Block _Previous Next Tool
File- Backplot  In  Out Window" Reset Distance View~ Bounding Box~ . . Setup Regenerate solid Setup Screen DXFFile - ber  Tool change change
Backplot 5 Vie Toolpath Tool Solid Control Type Other Find
ALK Yo NNOR T - 0500 Coupling Program_03 Tut... x ¢ > | Geometry Manager 1
297 GB4 X180. C45. z-32. R10. F2.0 = @-/7 Machine Origin
e c135 /" Work Offsets
299 C225. £ Stock Cylinder
500 €315.
501 GBO
302 M155
505 M135
304 MO9
305 G28 HO
306 GO G28 U0 WO
307 MO1
308

309 (MILL 20 MM SLOTS)
510 G21 G40 G98

511 G50 $2000

512 GO G28 UO WO.

313 (20 MM CARBIDE END MILL)
514 T0909

515 M154

316 GO CO

517 GO X250. z-15. M8
518 G97 P2500 M133

519 M97 P50

520 GO €90

321 M97 P50

322 GO C180

323 M97 P50

324 GO €270

325 M97 P50

326 GO X250. 250.

327 25.

528 M135

529 M155

330 [0 G28 UO. WO.

331 MO1

332 M30

333

334 N50 Gl X230. F1000
335 Gl z-56. F100

33 Gl X250. F1000

337 GO 2z-15.

338 Gl X220.

339 Gl z-56. F100 X: 0.000 I A 0.000 Tool: 9 Dist 31001.028 . rrrrrrne
340 G1 X250. F1000 T 324920 U B 0000 Feed Rapid Tota: 31155628 ]
341 GO z-20. Tz 364855 K c 270000 R oW W WF
342 M99 S

~ 4 sim Geometry Manager

10 - NOT FOR RESALE - T/A John Bridge MTE

P Type here to search Cloudy A~

Compare Backplot to the drawing and it can be seen that the Machining process complies with the drawing.

160

1x45° TYP

4 HOLES 17@ THROUGH
EQUISPACE AS SHOWN ON A
180 PCD. HOLES TO BE WITHIN
0.1 OF TRUE POSITION

2400
90.0300
90.0009

|

;

|
20
+

4 HOLES M16 x 32 DEEP
/ EQUISPACE AS SHOWN ON A

/] 150 PCD. HOLES TO BE WITHIN
= — 0.1 OF TRUE POSITION

SECTION AA

110 125

HALF COUPLING - EN8 - M/C ALLOVER
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THE COMPLETE PROGRAM

%

00501 (MILL TURN TUTORIAL)

( STOCK TURN OD250 IDO L80 PZ2 )

( WCS ID1 X0.000 Y0.000 Z0.000 )
(OPERATION 1 TURN/MILL COUPLING END)

(LTOOL 1 "ISO_TURNING" INSERT=C STYLE=L AOO CRO.8 CPI=T3 FHD4.4 FW32 HL35 HAT80 ICD12.7 US=UM 0=0L
LS100 SW25 EL12.896 UHW8.66 )

(LTOOL 2 "ISO_LATHE_DRILLING" INSERT=COMMON STYLE=C AO90 BL100 CPI=T8 D50 FL60 US=UM AD50
DMMS50 LS50 SD50 SL60 TLO AT179 )

(LTOOL 3 "ISO_BORING" INSERT=C STYLE=F AO90 CRO.8 CPI=T2 FHD4.4 HL35 HAT80 HW47 ICD12.7 US=UM 0=0L
DMMA40 LS225 EL12.896 UHW32 )

(T 4 "END MILL" HOLDER=9 AO90 BL60 CDO CRO CPI=T8 EMCT=FEM D25 FL35 US=UM AD25 SD25 SL40 TLO )
(LTOOL 5 "ISO_LATHE_DRILLING" INSERT=COMMON STYLE=C AO90 BL80 CPI=T8 D17 FL20 US=UM AD17 DMM25
LS30 SD17 SL25 TLO AT140)

(LTOOL 6 "ISO_LATHE_DRILLING" INSERT=COMMON STYLE=C AO90 BL80 CPI=T8 D14.7 FL20 US=UM AD14.7
DMM25 LS30 SD14.7 SL25 TLO AT140 )

(LTOOL 7 "ISO_LATHE_DRILLING" INSERT=TAPR STYLE=C AO90 BL60 CPI=T8 D16 FL35 US=UM AD16 DMM25 LS50
SD16 SL35 TLO TP2 AT140 )

(T 9 "END MILL" HOLDER=8 AOO BL60 CDO CRO CPI=T8 EMCT=FEM D20 FL20 US=UM AD20 SD20 SL40 TLO )

( HOLDER BEGIN 8 "" UM )

(60, 60, 2 )

(60, 56, 2)

(56, 60,2)

(60, 60, 2 )

(45,45,10)

(34,34,20)

(34,30,2)

( HOLDER END )

( HOLDER BEGIN 9 "" UM )

(60, 60, 2 )

(60, 56,2)

(56,60,2)
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(60, 60, 2 )
(45,45,10)
(34,34,20)
(34,30,2)

( HOLDER END )
G18 G21 G99
G50 52000

GO0 G28 U0 WO.
(FACE & TURN WMNG 08)
T0101

G54 G97 S250 M3
GO X255. Z0. M08
G96 S180 F.12
G1X-1.6

22.

GO X250.

G71 P1 Q2 D3. U0.5 W0.05 FO.3
N1 GO G42 X210.
G1Z-28.F0.15
G1X238..

G1 X240. 7-29.
G12-68.

N2 G40 X250.

G0 72. M09

G0 G28 U0 WO.
M5

MO1

(UDRILL 50MM DIAMETER)
G21 G40 G99

GO0 X250. Z100.

(UDRILL 50MM)

T0202

G97 S750 M03

GO0 X0. Z3. M08

GO01 Z-85. F.08
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G01 Z3. F2.
GO0 Z3.

G0 G28 UO WO.
Mo01

(ROUGH BORE TO 90 DIA)
G21 G40 G99

G50 $1500

G28 U0 WO.

GO0 X250. Z100.

(32 BORING BAR)
T0303

GO0 X50. Z3. M08
G96 5200 M3

G71 D3.F.25 I-.5 K.15 P30 Q40 $200 U-1. W.15
GO0 Z3.

G0 G28 U0 WO.

MO1

GOTO 50

N30 GO0 X98 72. F.25
GO1 X90. Z-2.

Z-85.

N40 G40 X50.

N50 GOO Z3.

GO0 G28 U0 WO.
MO1

(MILL PROFILE)

(CARBIDE END MILL 25 MM DIA)
T0404

G21 G40 G98

GO0 X15.000 Y110. M08

G97 P1200 M133

M154

G17

G112
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X15.Y110.

Z15.

72.

GO01 Z-14. F250

G42 Y95. F100

G02 X0. Y80. I-15. J0.

G02 X-29.765 Y91.250 10. J45.
GO03 X-39.686 Y95. 1-9.922 J-11.250
GO01 X-60.

GO3 X-84.749 Y84.749 10. J-35.
GO3 X-95.Y60. 124.749 J-24.749
G01Y39.686

G03 X-91.250 Y29.765 115. JO.
G02 Y-29.765 1-33.750 J-29.765
GO03 X-95.Y-39.686 111.250 J-9.922
GO01 Y-60.

GO03 X-84.749 Y-84.749 135. J0O.
GO3 X-60. Y-95. 124.749 J24.749
G01 X-39.686

G03 X-29.765 Y-91.250 10. J15.
G02 X29.765 129.765 J-33.750
G03 X39.686 Y-95.19.922 J11.250
GO01 X60.

GO03 X84.749 Y-84.749 10. J35.
GO3 X95. Y-60. 1-24.749 J24.749
G01Y-39.686

G03 X91.250 Y-29.765 I-15. JO.
G02 Y29.765 133.750 J29.765
GO03 X95. Y39.686 1-11.250 J9.922
G01 Y60.

G03 X84.749Y84.749 1-35. JO.
GO3 X60. Y95. 1-24.749 J-24.749
G01 X39.686

G03 X29.765 Y91.250 10. J-15.
G02 XO0. Y80. 1-29.765 J33.750
G02 X-15.Y95. 10. J15.

44



G40 GO1Y11o0.

Z2.

GO0 Z15.

X15.Y95.

72.

GO01 Z-14. F250

G42 Y80. F100

G02 XO0. Y65. I-15. J0.

G02 X-39.686 Y80. 10. J60.

GO01 X-60.

GO03 X-74.142 Y74.142 10. J-20.
GO3 X-80. Y60. 114.142 J-14.142
G01 Y39.686

G02 Y-39.686 1-45. J-39.686
GO01 Y-60.

GO03 X-74.142 Y-74.142 120. JO.
GO3 X-60. Y-80. 114.142 J14.142
G01 X-39.686

G02 X39.686 139.686 J-45.

GO1 X60.

G03 X74.142Y-74.142 10. J20.
GO03 X80. Y-60. 1-14.142 J14.142
G01Y-39.686

G02 Y39.686 145. J39.686

G01 Y60.

G03 X74.142 Y74.142 1-20. JO.
GO3 X60. Y80. 1-14.142 J-14.142
G01 X39.686

G02 XO0. Y65. 1-39.686 J45.

G02 X-15.Y80. 10. J15.

G40 GO1 Y95.

Z2.

GO0 Z15.

X15.Y110.

72.

GO01 Z-28. F250
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G42 Y95. F100

G02 X0. Y80. I-15. J0.

G02 X-29.765 Y91.250 10. J45.
GO03 X-39.686 Y95. 1-9.922 J-11.250
GO01 X-60.

GO03 X-84.749 Y84.749 10. J-35.
GO3 X-95.Y60. 124.749 J-24.749
G01 Y39.686

G03 X-91.250 Y29.765 115. JO.
G02 Y-29.765 1-33.750 J-29.765
GO03 X-95.Y-39.686 111.250 J-9.922
GO01 Y-60.

GO03 X-84.749 Y-84.749 135. JO.
GO3 X-60. Y-95. 124.749 J24.749
G01 X-39.686

G03 X-29.765 Y-91.250 10. J15.
G02 X29.765 129.765 J-33.750
G03 X39.686 Y-95.19.922 J11.250
GO01 X60.

G03 X84.749 Y-84.749 10. J35.
GO3 X95. Y-60. 1-24.749 J24.749
G01Y-39.686

G03 X91.250 Y-29.765 I-15. JO.
G02 Y29.765 133.750 J29.765
GO03 X95. Y39.686 1-11.250 J9.922
G01 Y60.

G03 X84.749Y84.749 1-35. JO.
GO3 X60. Y95. 1-24.749 J-24.749
G01 X39.686

G03 X29.765 Y91.250 10. J-15.
G02 XO0. Y80. 1-29.765 J33.750
G02 X-15.Y95. 10. J15.

G40 GO1Y11o0.

Z2.

GO0 Z15.

X15.Y95.
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72.

GO01 Z-28. F250

G42 Y80. F100

G02 XO0. Y65. I-15. J0.

G02 X-39.686 Y80. 10. J60.

GO01 X-60.

GO03 X-74.142 Y74.142 10. J-20.
GO3 X-80. Y60. 114.142 J-14.142
G01Y39.686

G02 Y-39.686 1-45. J-39.686
GO01 Y-60.

GO03 X-74.142 Y-74.142 120. JO.
GO3 X-60. Y-80. 114.142 J14.142
G01 X-39.686

G02 X39.686 139.686 J-45.

GO01 X60.

G03 X74.142Y-74.142 10. J20.
GO03 X80. Y-60. 1-14.142 J14.142
G01Y-39.686

G02 Y39.686 145. J39.686

G01 Y60.

G03 X74.142 Y74.142 1-20. JO.
GO3 X60. Y80. 1-14.142 J-14.142
G01 X39.686

G02 XO0. Y65. 1-39.686 J45.

G02 X-15.Y80. 10. J15.

G40 GO01 Y95.

GO0 Z25.

G113

M155

M135

GO0 Z50.

G0 G28 UO WO.

Mo01

(DRILL 4 HOLES 17 MM X 40 DEEP)

47



G18 G21 G40 G99

G0 G28 UO WO.

(17 MM CARBIDE DRILL)
TO505

M154

M19

P1500 M133

GO0 X180. CO

Z10.

G83 X180. CO Z-84. R1. Q5. F.12
C90.

C180.

C270.

G80

M155

M135

M09

G28 HO

G0 G28 UO WO

Mo01

(DRILL 4 HOLES 14.7 MM X 40 DEEP)
G18 G21 G40 G99

G0 G28 UO WO.

(14.7 MM CARBIDE DRILL)

T0606

M154

M19

P1500 M133

GO0 X180. C45.

Z30.

G83 X180. C45. Z-40. R2. Q5. F.12
C135.

C225.

C315.

G80
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M155

M135

M09

G28 HO

GO0 G28 UO WO
Mo01

(TAP 4 HOLES M16 X 32 DEEP)
G18 G21 G40 G99

G0 G28 UO WO.

(M16 SPIRAL FLUTE TAP)
T0707

M154

M19

P1000 M133

GO0 X180. C45.

Z30.

G84 X180. C45. Z-32. R10. F2.0
C135.

C225.

C315.

G80

M155

M135

M09

G28 HO

G0 G28 UO WO

Mo01

(MILL 20 MM SLOTS)

G21 G40 G98

G50 S2000

G0 G28 UO WO.

(20 MM CARBIDE END MILL)
TO909

M154
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GO COo

GO0 X250. Z-15. M8
G97 P2500 M133
M97 P50

GO C90

M97 P50

GO C180

M97 P50

G0 C270

M97 P50

GO0 X250. Z250.
Z5.

M135

M155

G0 G28 UO. WO.
Mo01

M30

N50 G1 X230. F1000
G1 Z-56. F100

G1 X250. F1000

GO Z-15.

G1 X220.

G1 Z-56. F100

G1 X250. F1000

GO Z-20.

M99

This concludes the tutorial for the Coupling Mill/Turn part.
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