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Mastercam Training Guide

Objectives

This lesson will start with the initial setup of Mill-Turn for Mastercam 2023. Following the Mill-Turn
setup this lesson will step you through a quick Mill-Turn workflow example with some basic turning
on the main and sub spindles. We will use both the lower turret and upper B-axis head for turning
and with be using a POCO routine to transfer the stock from the main to sub spindle.

Initial set up of Mill-Turn for MasterCam:
Importing .machine files to correct location.
Add .machine file to Machine Type.

Job setup:
Make adjustments in the Job Setup for Mill-Turn.

Main spindle turning:

Face with lower turret.

OD rough with upper B axis head.
OD finish with lower turret.

POCO (Pick off cut off):
Transfer the part to the sub spindle.

Sub spindle turning:

Face with lower turret.

OD rough with upper B axis head.
OD finish with lower turret.

Syncing:
Syncing ops to create efficient programs and avoid crashes.

Simulation:
Final verification of the machining process using complete machine verification.

Posting:
Additional settings before posting and view code in dual stream
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MILL-TURN LESSON-1 DRAWING
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INSTALLING A MACHINE FOR MILL-TURN

< The Generic Fanuc Mill-Turn LTZ will be used in this lesson. You can use another suitable
machine if desired.

1. Copy .machine fileffiles into the \shared Mastercam 2023\Mill Turn\machines folder if
needed. Mastercam 2023 standard installation should include .machine files shown below.

ChUsers\PublichDocuments' Shared Mastercam 2023\Mill Turn
Mame Date modified Type Size

machines File folder

tools File folder

C:hWUsers\PublichDocumentsiShared Mastercam 20234Mill Turn'machines
Mame Date modified Type Size

Generic Fanuc Lathe DS File folder

Generic Fanue Mill-Turn LTZ File folder
'@ Generic Fanuc Lathe D5.machine Mastercam Machi.., 6,573 KB
@ Generic Fanuc Lathe TC.machine Mastercam Machi... 6,509 KB
'@ Generic Fanuc Lathe.machine Mastercam Machi... 6,435 KB
'@ Generic Fanuc Mill-Turn LTX.machine Mastercam Machi.., 6878 KB
@ Generic Fanuc Mill-Turn LTZ.machine Mastercam Machi... 8,011 KB
'@ Generic Fanuc Mill-Turn 5R.machine Mastercam Machi... 7,038 KB
@ Generic Fanue Mill-Turn SR2.machine Mastercam Machi... 7079 KB
'@ Generic Fanuc Mill-Turn SR-Tandem.mac... Mastercam Machi... 7151 KB
'@ Generic Fanuc Mill-Turn TC.machine Mastercam Machi... 6,935 KB
'@ Generic Fanuc Mill-Turn TT.machine Mastercam Machi... 8115 KB
@ Systern Inch.rmachine Mastercam Machi... 418 KB
@ Systern MM.machine Mastercam Machi... 418 KB
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ADDING .MACHINE FILE

< For these lessons we will be using the Generic Fanuc Mill-Turn LTZ machine. The steps
here will be the same no matter what machine you are using.

1. Open Mastercam and select Machine > Mill-Turn > Manage list

Home Wireframe Surfaces Solids Model Prep Mesh Drafting TransfM Machine

L -4 B IS SEHE e T

il Lathe |[Mill-Turn Wire Router Design Control  Machine Material Mill Tool = Backplot Werify Simulate  Generate | Create
- - = - - Definition Definition Manager

Manage List... h Job Setup Simulator I Post

2. Click the folder button E in the top left corner and navigate to the \shared Mastercam
2023\Mill Turn\machines folder if you do not see the Generic Fanuc Mill-Turn LTZ machine

on the list.
Browse For Folder x
Select a new MD directory...
MATERIALS
» mill
~ Mill Turn
» machines I
tools
MESTING
Folder: ~ machines
Make New Folder Cancel

3. Select the machine file and click Add.

B " Machine Definition Menu Management >

Current Machine Definition Directary: Machine Definition Menu Ttems:

E Mastercam 2023\Mill Turnimachines),

Generic Fanuc Lathe DS.machine
Generic Fanuc Lathe TC.machine
Generic Fanuc Lathe.machine

Generic Fanuc Mill-Turn LTX.machine , /

Generic Fanuc Mill-Turn LTZ.machine
Generic Fanuc Mill-Turn SR.machine Add
Generic Fanuc Mill-Turn SR.2.machine
Generic Fanuc Mill-Turn SR-Tandem.machine
Generic Fanuc Mill-Turn TC.machine

Generic Fanuc Mill-Turn TT.machine Remove

4. Click oK. 2|

Mill-Turn Lesson-1 -4



Mastercam Training Guide

MILL-TURN LESSON-1- THE PROCESS

TASK 1: Import the solid model and select the machine type

TASK 2: Job setup

TASK 3: Main spindle turning
TASK 4: POCO (Pick Off Cut Off)
TASK 5:  Sub spindle turning
TASK 6: Machine syncing

TASK 7: Machine simulation

TASK 8: Posting code
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TASK 1:
IMPORT THE SOLID MODEL AND SELECT MACHINE TYPE

2 We will start Mastercam in a blank document then open our solid model followed by
selecting our Mill-Turn machine from the Machine Type menu.

Launch Mastercam.
Open the solid for Lesson 1. - millturn lesson1.x_t
If you have the online course download this file from the website.

N —

oA Open

&« >~ D0 e Mill-Tun Lesson 1 > Mastercam Files v @] QL Search Mastercam Files

Organize « MNew folder

P
% Home MName

=~ O 0

Date modified Type Size

m millturn lessonx_t SldWorks 2022 Ap... TKB
B Desktop

i Downloads

m

Documents
Camlnstructor
Mill2D

Mill3D

% % % %%

=
=
-

File name: | millturn lessonlax_t ﬁparasolid Files (*a_t*x_b*xmt ~

Options Cancel

Note: You should have just the solid in your file, no machine group.

Home  Wireframe  Surfaces  Solids  ModelPrep  Mesh  Drafting  Transform At Machine | View
= I~ Image Capture T2 Backplot o #4 ATP Current File
Lml T Z4d B IS Y SOHE a1 Tygmme B A7
= B} lear image List 2 T3 Verify 1. aTP Reports
Mill  Lsthe Mill-Turn Wire Router Design  Control Machine Material Mill Tool | Backplot Verffy Simulate = Generate Create Run ate
- - - - - Definition Definition Manager #; ATP Options
Machine Type Job Setup Simulator 5 Post Setup Sheet Machine Simulation & Automatic Toalpathing
Toolpaths v R ox

X k- ER-Bol 7 @
AR vao$ KGR ¥
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3. Select the Mill-Turn machine. Machine > Mill-Turn > Generic Fanuc Mill-Turn
LTZ.machine. Mastercam will now launch Mastercam Code Expert which we will be using
later.

Wireframe Surfaces Solids Maodel Prep Mesh Drafting Transfarm Art Machine View
. - T -~ | W m
L -4 B IS T SERE a1 LD
Mill Lathe Mill-Turn Wire Router Design Control  Machine Material Mill Tool = Backplot Verify Simulate  Generate  Create
- - = - - Definition Definition Manager
ChUsers\Public\Docume.. \Generic Fanuc Mill-Turn LTZ.machineh Simulator [ Post Setup
TOO| paths Manage List...
< If Code Expert opens, this can be minimized for now.
4. Mastercam will now automatically launch the Job Setup dialog box.
Machine Group Properties ot
Files  Tool Settings Job Setup
{?:_a Machine Configuration Work Holding
----- . Work Holding oo D] Left Spindle
i peg HE
~ise Work Support . Default 10n_Chuck_Lsft
] Setup Type . i.ad Default Chuck Jaws (Left Spindie)
jc:: WCS . i ED Right Spindle
----- [ Left Spindle . Defaut 8in_Chuck_Right
~-=ge Part Geometry f.md Default Chuck Jaws (Right Spindle)
----- T Bar Stock
----- g > Toolplane Origin £
----- [h StickOut
----- IID Right Spindle
----- % Toolplane Origin £ Left Spindle Options
..... Pickoff
Minimum spindle speed: 0
Maximum spindle speed:
- 0.0
Quick View Settings Chuck angle about C axis:
Setup Type Continuous B... Clamping distance: o
Initial Spindle Left Spindle
Spindle Separ... 30.866142 Right Spindle Options
WCS Top 0
Part Length 0.000000 Minimum spindle speed:
Stock Type Bar Stock ] ] 7000
M dle speed:
Pickoff Posiion  15.800000 STHM spinle sp
Cutoff Width 0.000000 Chuck angle about C axis: 0.0
Left Spindle Z 7500000 -
Front Face Sto... 10000000000... Clamping distance: o
Back Face 5St... 10000000000...
Right Spindle £ 55327100
Part Stickout 0000000
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TASK 2:

JOB SETUP
2 In this task you will work through the Job Setup dialog.

To simplify job setup, Mastercam Mill-Turn uses a top to bottom series of steps. The order of

these steps serves two main purposes.

1. Makes it easier to for the end user and guide them through the process.

2. Help Mill-Turn automate the display of appropriate and logical parameters based on
previous settings.

This interface workflow reduces the chance that a user will enter a parameter that does not
make sense and limits instances of error.

The general Job Setup workflow:

S Work Holding — Select chucks, jaws, and Files  Tool Settings Job Setup
collets

S Work Support — Select steady restwhen | | .. hf Machine Corfiguration
applicable - 1 i

o Setup Type — Assign the spindle the work will ! 1'$D$ I;nlu:hng
startinand part handing | | i ™ Yok Support

=

=

WCS - Sets the Work Coordinate System ~{§e] Setup Type
Left Spindle lr_: WCS
o Part Geometry — Define your part | | . [B Left Spindle
o Bar Stock — Define the type of stock
o Toolplane Origin Z — Set toolplane origin == Part Geometry
based on part geometry
o Stick Out — Define bar stock projection from | | i i %5 Toolplane Origin Z
chuck faceorjaws | | ik [b StickOut
2 Right Spindle
o Toolplane Origin Z — Set toolplane origin -~ | | 1 . %5 Toolplane Origin Z
based on part geometry _
2 Pickoff — Set pickoff position and tool for cutoff | | Fickoff

Note: Left spindle and right spindle order are
determined by the initial spindle selection
under Setup Type.
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1. Work Holding — Use the default values for left and right spindle chucks.

Files  Tool Settings  Job Setup

{gr.:' Machine Configuration Work Holding
: . Work Holding | i -, D] Left Spindle
H LT
+£2] Work Support @ Defaut 10n_Chuck L
E ﬁ;éusp Type fwmd Default Chuck Jaws (Left Spindle)
B L |:E| Right Spindle
----- I]J Left Spindle - Defaurt 8in_Chuck_Right
= Part Geometry ..ef Defautt Chuck Jaws (Right Spindie)
i Bar Stock

2. Work Support — Leave work support empty

Files  Tool Settings Job Setup

----- ‘:‘\..‘5 Machine Corfiguration Work Support
...... . Work Holding "'"}"EI Lower Tumet
H :E 3 Wor Support o “ Lower Tumet
E 1IISllllllp.ﬂ,l‘:t:lJS[:u Type ‘. [ Steady Rest (Empty)

3. Setup Type — Initial Spindle set to Left and Stock Type — Part Handling set to Continuous
Bar Stock — Pickoff, Cutoff.

Files  Tool Settings Job Setup

'----!:é"e Machine Corfiguration Setup Type
----- & Work Holding

; Initial Spindle
..... £23 Work Support /
& Ottt epnae

j_'ﬁ s e (O Right spinde

--age= Part Geometry

----- ] Right Spindle
----- *#5 Toolplane Crigin Z
----- Pickoff

Stock Type - Part Handling
Guick View Settings

Continuous Bar Stock - Pickoff, Stock Pull, Cute

Continuous Bar Stock - Pickoff, Stock Pull, Cutoff
Continuous Bar Stock - Pickoff, Cutoff
) Single Pieces of Stock - Pickoff, Cutoff
Spindle Separ... 30.866142 Single Pieces of Stock - Pickoff

WCS Top Single Pieces of Stock - Mo Pickoff
Part Length 0.000000 Two Separate Parts

Stock Type Bar Stock

Fickoff Position  15.300000 E
Cutoff Width 0.000000
Left Spinde £ 7.500000

Frort Fare Sta 100NN

Setup Type Continuous B...
Initial Spindle Left Spindle

—

Mill-Turn Lesson-1-9



Mill-Turn Lesson-1

4. WCS - Ensure the work coordinate system is set to TOP

Fles  Tool Settings Job Setup

‘ﬁ} Machine Configuration Group name: Machine Group-1
.- Work Holding
[ pe
E Work Support WCs

(=] Setup Type
e M ;
[ Left Spindle o =

o Part Geometry
+.77 Rar Stock

=

5. Part Geometry — Select your part model. Mastercam will pull dimensions from the model for
other Job Setup settings. The model will also be used in simulation and in the Sync
Manager.

Files  Tool Settings Job Setup

—ié} Machine Configuration Fart Geometry /
- . Wank Holding

. pe Show...
E Work Support —R ®

1] Setup Type Delete previously created geometry

'q: WCs

—[ Left Spindle

=3 Part Geometry

= Bar Stock Create Right Spindle Geometry

(® End Selection

6. Select the solid by clicking on it. Hit End Selection.

| @End Selection :' '.f ®Clear Selection .]I
G b 7

|
|Select part geometry. | ‘ _
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7. Enable the options to Create Right Spindle Geometry and Create turn profiles. For the
geometry, select Offset by and enter 100. This will put this model on the same level as the
original model +100. So, if the original is on level 1 the created model will be on 101. For the
turn profile, set computation method to Spin and set the Level to 20. Changing the color
for the turn profile to something unique will help to distinguish it later.

Fles  Tool Settings Job Setup

----- k’e Machine Configuration

- Work Holding
tL27 Work Support

-] Setup Type

-k WCS

----- [P Left Spindle

== Bar Stock

; Q‘z Toolplane Origin £
t[ StickOut

----- ] Right Spindle
----- #. Toolplane Origin £
e Pickoff

Quick View Settings

Setup Type Continuous B...
Initial Spindle Left Spindle
Spindle Separ... 30.866142
WCS Machine Gro...

Part Length 5.000000
Stock Type Bar Stock
Pickoff Posttion  15.800000
Cutoff Width 0.000000
Left Spindle 2 7.500000

Part Geometry

k=N % Show...

{8 Delete previously created geometry

Part G et
- *ﬂ&ea‘ce Right Spindle Geometry

(") Keep the same

(") Copy to level: 1

0 Offset by: 100

*ﬂ&ea’ce tum profiles

Computation mahm Spin

\ () Slice
Color: 9 . Select. .
Level: 20 Select...

Mtributes...

Spin: The part geometry
is rotated around an
axis. The profile is
generated from the
furthest extents of the
spin.

Slice: The part
geometry is sliced in the
lathe ZX (WCS XY)
plane. The profile is
limited to what the slice
encounters and may not
include the full extents of
the part geometry.

8. Bar Stock — You can set your stock type, number of parts, outside diameter, inside
diameter and amount of extra stock here. Set the number of parts to 1. Mastercam will
read the OD from the model and round up to the next closest stock size. We are not going to
turn the OD so set it back to 2.50. Add 0.05 extra stock to the face and to the back.

Fies  Tool Settings Job Setup

----- it Machine Configuration
@ Work Holding
i Work Support
--[f] Setup Type
e WES
----- [ Left Spindle
=g= Part Geometry
Wl Bar Stock
; QZ Toolplane Origin Z
L[ StickOut
----- ] Right Spindle
:‘5 Toolplane Origin Z

Pickoff

Quick View Settings

WCS Machine Gro...

Setup Type Cantinuous B...
Inttial Spindle Left Spindle
Spindle Separ... 30.866142

Stock

Bar Stock

Mumber of parts:*1
Outside Diameter

Diameter: »2. L}

Extra stock: 0.0

(JInside Diameter

Face / Back

Extra face stock *—D 05
Extra back stock*ﬂ'. 05

Geometry selection is
based on previous
choices made in Job
Setup. Since we have
selected continuous bar
stock — pickoff, cutoff in
setup type we are
limited to bar stock
geometry.
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9. Left Spindle — Toolplane origin Z. Set to Compute>Right Face.

Files

Tool Settings  Job Setup

{9::’ Machine Configuration

.- Work Holding
iOpey
L-L20 Work Support

-] Setup Type
L: Wes

Left Spindle
iaem Part Geometry
... Bar Stock

*’z Toolplane Origin £
fon[0 StickOut

Tool Plane Orgin £

D Compute

() Left face

#o Right face

i Manual

— e e R

ﬁ_

b

10. Stickout is calculated from the face of the chuck or jaw. We want the entire part outside of
the chuck so we can turn and part off in one setup (no additional pulls). Part length is 5.00,
0.05 stock on front and back face, 0.125 part off blade, 1.750 jaw length and 0.375
clearance results in a part Stickout of 7.35. Enter this value in the Chuck Face: box.

Files

Tool Settings  Job Setup

{?‘} Machine Configuration
b . Waork Holding
+L2] Work Support

{E Setup Type

ke WCS

----- DII Left Spindle
=g Part Geometry

Part stickout
Distance from
Chuck face: 735
Jaws: 5224016

Vg
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11. Pickoff — We need to calculate our pick off point. The diameter on the left is 0.50 long, plus
the chamfer of 0.050 so we need to be sure to stay clear of that. We should be safe
grabbing the part close to the mid-point. The left face is at 7.35 (our previous setting) and if
we subtract half the length of our part (7.35 — (5.0/2) = 4.85). Enter this value in the
Distance from chuck face.

Cutoff — set the cutoff width to 0.125 (the width of our part off tool).

Fles  Tool Settings Job Setup

{9‘5 Machine Configuration Pickoff /
o Wark Holdin
; . d 485

iopes i .
w-£23 Work Support Distance from chuck face:

--{f] Setup Type
-l WCS ¢
----- [ Left Spindle
-r- Part Geometry
... Bar Stock E

----- 4 > Toolplane Origin Z
b [ StickOut
----- ED Right Spindle

----- #5 Toolplane Origin Z
- ﬁ Pickoff

Cutoff

Quick View Settings J— Bﬁ

Setup Type Cortinuous B

Selected cutoff toal: |Frorn cutoff operggipn.
Initial Spindle Left Spindle /
Spindle Separ.. 30.866142 0.125

Cuttoff width:
WCS Machine Gro...
Part Length 5.000000
Stock Type Bar Stock
Pickoff Position  8.787008
Cutoff Width 0.125000

Front Face Sto... 11.112552 I E

Left Spindle £ 3.537008

Right Spindle Z  55.327100 —J L—

Back Face 5t.. 0.512532

12. Click Ok to complete the Job Setup. [ o
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13. Review of Job Setup Results. Look at what Mastercam has done so far because of the
Job Setup inputs. Mastercam creates a new WCS which is a copy of WCS-Top and has the
origin set at machine zero as defined in your machine setup. You can also see chuck and
stock boundaries on both spindles as well as the new solid. These are generated using

inputs from the Job Setup.

i
1
\7 /Chuck Boundary
|
|
|
| Stock Boundary
v 7
=
I"_. New WCS keyed to the Machine Group
: ]

14. Mastercam will also create view sheets for each spindle. You may need to turn viewsheets
on. To do so, View > Viewsheets > On/Off

View h Milling
E Toolpaths E Levels E Groups |< QZ T ;&V :':_{ . — ]H Save Bookmark
_— ‘ -
X . ; + Tex Restore Bookmark

[t Solids [ Multi-Threading | [t:] Recent Functions
Advanced Show Show Show Show Snap Rotation On/Off W
Display = E Planes E Art Axes~ Gnomons~ Tool = Grid to Grid | Position

Toolpaths = Managers Display 1] Grid & Controller Viewsheets [

L vy :
Select tab to change Viewsheet
Machine Group-1 WCS /

Viewsheet-1 ] Machine Group-1.Left ] Machine Group-1.Right ] Machine Group-1.Both =

SECTION VIEW: OFF  SELECTED ENTITIES: O
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15. Mastercam also creates planes that relate to standard programming orientations for both
the main (left) and sub (right) spindles. The origins of these planes are keyed to the
locations selected in the Job Setup.

Planes v
- -Q - =B OS5 B-5-@
Mame G WSS C T

o Top
Front
Back
o Bottom
Right
Left
Isometric
Isometric reverse

Toaol Spindle - Machine Orient.

e
Machine Group-1.Turning.Left.Upper 1

Machine Group-1.Turning.Left.Lower 1

Machine Group-1.Face Mill.Left 1

Machine Group-1.Face Mil, 130.Left 1

Machine Group-1.Cross Mill.Left 1

Machine Group-1.Axis Sub.Left 1 N ew
Machine Group-1.Turning.Right.Upper 1

Machine Group-1.Turning.Right.Lower 1

Machine Group-1.Face Mill.Right 1

Machine Group-1.Face Mill. 180.Right 1

Machine Group-1.Cross Mill.Right 1

Machine Group-1,Axis Sub,Right 1

Machine Group-1.Top Right Spindle

L

o
o
o
o
o
o
o
o
o
o
o
o
o
o

16. The names of the views, WCS and Viewsheets are keyed to the Group name entered in
Job Setup.

Files  Tool Settings Job Setup

{E‘f Machine Corfiguratian Group name: Machine Group-1 r

Wark Suppart wes
E Setup Type
S| {2
[ Left Spindle Top :

-h Fart Geometry

17. Save your file as MillTurnLesson1. E
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TASK 3:
MAIN SPINDLE TURNING

2 In this task you will face the part and turn the OD profile in the main (left) spindle.

1. Facing the part. Select Turning > Face

~— e — = . |

General

Rough Finish Drrill Finch Turn Face\[utnﬁ' =

Origin by clicking the small graphic.

When the Lathe Face Properties window opens, select Axis Combination / Spindle

_ _ [ Force tool change

Comment:
8 Show library tools Right-click for options
Select library toal... [~} Tool Fitter...
Auwis Combination / Spindle Origin
L Lpper Left

B Generate toolpath

[ To batch

win: Machine Group-1.Tuming.Left. ... [] Tool Display... B  Stock Update.. 0 Ref poirt...

@ 0 e

3. This will open the Axis Combination / Spindle Origin window. Select Lower Left as we will
be using the lower turret to turn on the main (left) spindle. Then hit the green checkmark to

accept.
B ' Axis Combination / Spindle Origin
Axis Combination Spindle Crigin
I ; Mame Origin 2 Work Offset  Display Mode
+ Machine Group-1.Face Mill, 180.Left 1 11.287008 0 Radial
' Machine Group-1.Turning,Left.Lower 1| 11.287008
) b Machine Group-1.Turning.Right.Low... 30.374015 1 Radial
Upper Left Upper Right
i
Lower Right
x: 0.0 [% Work Offset Display Mode
Manual 0 (") Diametric
Z: 11287008 Z only Automatic \ © Radial

*
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4. On the Lathe Face Properties window choose T0101. We will not spend time adjusting
speeds and feeds. Using defaults will suffice for these lessons.

Toolpath parameters  Face parameters
/ Tool number: 1 Offset number; 1
Toal Angle...
T0101 RD.0313 T0101 RD.0313
ROUGH FACE LEFT - 80 puzellel, Ryl R = ps
SI=ES Feedrate:  0.01 OQinfrev  (Oin/min micro-n
I Finish feed rate: 0.005 in/rev in/min micro-n
Spindle speed: 200 Qcss  (ORPM
(Firish spindle speed: 1000 €ss RPM
T0202 R0O.0313 T0202 RD.0313 ) .
ODROUGHLEFT-..  OD ROUGHLEFT-.. Max. spindle speed: 5000
[[JForce tool change
Comment:
8 Show library tools Right-click for options B
Select library toal.... /] Toal Fiter... -
Axiz Combination / Spindle Crigin
Lower Left (D To batch
o Spindle origin: Machine Group-1.Tuming.Left.L... () Tool Display... B  Stock Update... O Ref point...

Insert
colour

Orange —
insert is
facing down

Yellow —
insert is
facing up

Note: The default settings on the Face Parameters page will work for our setup. No need to

make changes here. Check that yours are the same. Click Green Checkmark.

Toolpath parameters Face parameters

(O Select Points...

© Use stock
Finish Z...

00

Entry amount

[T Rough stepover:
a / 0.1

B Finish stepover:

{ 0.m 1
Owercut amount :
Retract amount:

0.1 B Rapid retract
Stock to leave: (]
/ 00 0
[T Cut away from center line O
[T Cross centerine cut
O
O

Tool Compensation
Compensation type:

Compensation
direction:

Rgt - b

Reall cutter around
comers:

Al ~

Maximum number of finish passes:

Comer...
Lead In/Out...

Fitter...

Chip Break...

Second Feed/Speed...
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5. You can do a quick backplot to check your toolpath now. However, we will hold off on the
complete verification until all ops are done.

Toolpaths E/
MW hIxF- ER-Bol 7 @

BXER vac$ ANpkl DY

PHUmP Plz g
|

a# Backplot X
. .
SOP <3
| 4% @ H
|
‘ @ ©o

|
|
|
|

6. Roughing the OD. Select Turning > Rough...

' )
= . - I |
1 -
Rough “inish Drrill Finch Turn Face Cutoff =
General

Mill-Turn Lesson-1-18
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7. Chain from the 0.05 chamfer to the intersection of the taper and the OD. Make sure you
chain the geometry on the upper side of the part. Hit the green check to accept.

Select the outer boundary or select the retraction point or select done
Wireframe Chaining
Mode
Ee o
() cplane O
Selection Method
+
n O wait
Selection
[
SE-NECE
® 9%
Branches
Start/End
4 )
I(fbl €9
I I

8. The roughing will take place with the Upper Turret (B-axis head). Select an appropriate tool
for OD roughing. Check that the Axis Combination/Spindle Origin is set to Left Spindle
Upper Turret. The tools in the library are shown in the toolchange position, for our machine
this is O degrees.

Toolpath parameters  Rough parameters

Tool number: 1 Offset number: 1

Tool Angle...

Tool Angles ( (
Aangle: 0.0 Bange 0.0

T0101 RO.0313
ROUGH FACELEFT -...

Feedrate: 0.0 Qin/rev  Oindmin - (CImicrodn

B Flunge Feed rate:  0.005 Qin/rev Oiindmin (Cymicrodn

_ Spindle speed: 200 Ocss  (ORPM
Mazx. spindle speed: 5000
TO303 RO.0156 T1111 RO.0A13
QD FINISH LEFT - 35 DEG. QD 55 deq Left

[ Force tool change

AN S

18 Show library tools Right-click for options
Select library toal... a Tool Fitter... =

Comment:

Auxis Combination / Spindle Origin
L Upper Left [ Ta batch

w;;in: Machine Group-1.Tuming.Left. ... (0 Tool Display... B Stock Update... O Ref point...
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Since we are turning the OD, we need to set the Tool B Angle at 90.0 for the correct

orientation. Press the Tool Angle button at the top left. In the new menu, enter 90.0 for the

Tool Angle and then click OK.

Tool number: 1 Offzet number: 1

Tool Angles
Aangle: 0.0

P Tool Angle. ..

Bangle 0.0

Tool Angle

4

Feed Direction...

Tool Orientation on Machine

© 0deg.

Notice the updated angle back in the Tool Parameters

() 180 deg.
() Cither: 0.

=1

Cutting Direction

page.
Tool number; 1 Cffzet number: 1
Tool Angle...
Tool Angles /
Aangle: 0.0 B angle 0.0

[CJ Manually define the cutting direction

o
9

o

@ o e

10. Roughing Parameters. Use the default settings. Enable Lead In/Out and set to
appropriate values. Set Stock Recognition to Use stock for outer boundary. Green check

to accept.

Toolpath parameters Rough parameters

8 | Overap...
Depth cuts:
) Mo
0 Equal steps
() Incremental
i Depth of cut:
Increments of -
Min cut depth:
L Stock to leave in X:
0.01
Entry amount: 0.1
Stock to leave in Z:
—» Exit amount: 0.0 0.0
Variable depth:
00 % of depth
Cutting Method: Rough Direction/Angle
One way il ﬂ Angle...
7 00

nOnE

0.001

Stock Recognition

O
- 5

Tool Compensation
Compensation type:

Cptimize cutter comp
in control

Compensation

direction:

Rigt  ~ b
Foll cutter around
COMErs:

Al ~
Semi Finish...
Lead In/Out...

Plunge Parameters...

Fitter-..

Chip Break...

Section tuming...

| LUse stock for outer boundary

- |

Use stock for outer boundary
Extend contour to stock only
Disable stock recognition
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11. You can run backplot for a quick visual of the toolpath.

P Eenm [Fle g
4 Backplot X l
¥
sl <[a]e
A

|19 ] © |

I

12. Finish the OD. Select Turning > Finish...

I
= — . |l y
1 |
Rough Pinch Turn Face Cutoff

Finish \Drill

General

13. The lower turret will be used to finish the OD, select geometry on the lower side of the
model. Chain the same section as the Roughing op. Green check to accept the chain.

X

Wireframe Chainin 7 T
Z | Select point or chain contour |

Mode

() @ ©

O Cplane O

Selection Method

vl %

S

Branches
e

—_—

v
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14. Lathe Finish Properties. Select a finish turning tool and check Axis Combination is set to
Left Spindle Lower Turret and Turret Index Position is set to Left spindle.

Toolpath parameters  Finish parameters
Tool number: 2 Offset number: 2
Tool Angle...
T0101 R0O.0313 T0101 R0O.0313
ROUGH FACE LEFT - ... ROUGH FACE LEFT - ...
Feedrate: 0.01 Qinfev  Oin/min - (Cimicrodn
Spindle speed: 200 ©OCs5  (ORPM
Max. spindle speed: 2000
T0202 R0.0313 P
0D ROUGH LEFT - ...
k [ Force tool change
Comment:
B Show library tools Right-click for options -
Select library tool... (] Tool Filter... v
Auxis Combination / Spindle Origin
Lower Left [1To batch
Spindle origin: Machine Group-1.Tuming. Left.L... () Tool Display... B Stock Update... O Ref point...

15. Finish Parameters. Default setting are good. Check that Lead In/Out is enabled and are
set to appropriate values, keep in mind the tool orientation when setting your leads. Green

check to accept.

Toolpath parameters  Finish parameters

Stock to leave in X:

_ Y Frﬂ.ﬂ
Stock to leave in Z:

¢ 0.0

Finish Direction

Ev

Tool back offset number: 5
Finish stepover: Mumber of finish passes:
1

#ﬂ

Tool Compensation
Compengation type:

Optimize cutter comp
in control

Compensation
direction:

PRl

Roll cutter around
COoMmers:

Al w
() ComerBreak...
O Down cutting...
Lead In/Out...

Plunge Parameters...

O Filtter...
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16. Run Backplot to verify the toolpath.

PR [z o i)

& Backplot * ‘

A

(0] @

17. Save your file. E]
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TASK 4:

POCO - PICK OFF CUT OFF
2 In this task you will cut the part off and transfer it to the sub (right) spindle.

1. From the menu bar select Turning > Pickoff/Cutoff found under the Part Handling section.
This will launch the Pick off, Cut off dialog box.

Drrafting

Pickoff/Cu...

Transform Art Machine

—_

— — —
Pickoff Stock Pull Tailstock ...

Part Handling

womadp Turning | Milling

a4 LR

Stock Stock Stock  Stock
Shading Display = Model = Preview

Stock

2. Pickoff, Cutoff. Since the cutoff operation will be using a tool in the upper turret (B axis
head) set the Strategy to Pickoff, Cutoff (Upper Turret). Changes can be made to the
operations parameters if needed, however the events and their order cannot be altered.
Users can define their own strategies if specific part handoff sequences are needed. These
new strategies will appear in the Strategy list. Green check to accept and create the POCO

routine.
Strategy: |Pickoff, Stock Pull, Cutoff (Upper Turret) Name: Pickoff, Stock Pull, Cutoff - Upper Turret
o § Stock Pull, Cutoff (Upper Turret)
refliinE Pickoff, Stodk Pull, Cutoff (Lower Turret)
:-'P Park Lower Turret Under Left Spindle Comment:
" .
== Pre-position cutoff tocl Park Lower Turret Under Left Spindle
ﬁ.ﬁ.lign spindles
H'—:F‘icknff spindle - Undamp and eject part
b4 Pickoff spindle - Move to dearance distance Turret Park
::*F‘idmff spindle - Move to grip position Turret | Lower Turret e
Hi Pickoff spindle - Clamp and transfer stock o
i:: Stock spindle - Undamp Destination: Lower Park Left -
+'3- Pickaff spindle - Pull stack
H—: Stock spindle - Clamp and transfer stock B Linear
ﬁSynchrunize spindles Movement type: 7 first -
1% cut off the part
ﬁCancel Spindle Sync ¥: 0.0 Offset from home position
::: Pickoff spindle - Retract
FF' send Upper Turret Home y: 0.0 Offset from home position
A W
" Send Lower Turret Home Z: -14.76378 Offset from home position
Rotary
0.0
B Tool Call
Index position: 3
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3. Results of POCO dialog input. Mastercam creates the handoff operations. None of these
created ops can be deleted or moved. This safeguards against unintentional changes that
could result in machine crashes.

=y, Machine Group-1

71-[2] Properties - Generic Fanuc Mil-Turn LTZ

@@ Toolpath Group-1

[ 1 - Lathe Face - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning.Left.Lower 1]
[~ ] 2 - Lathe Rough - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning.Left.Upper 1]

- Upper Turret
4 -Turret Park - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Park Lower Turret Under Left Spindle
5 - Lathe Point - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning.Left.Upper 1] - Pre-position cutoff toal
6 - Spindle Sync - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1 WCS] - Align spindles
7 - 5pindle Clamping - [WCS: Maching Group-1 WC5] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Undamp and eject part
8 - Spindle Mave - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1WCS] - Pickoff spindle - Move to dearance distance
3 - Spindle Move - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1'WCS] - Pickoff spindle - Move to grip position
10 - Spindle Clamping - [WCS: Machine Group-1'WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Clamp
11 - Spindle Sync - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1 WCS] - Synchronize spindles
12 - Lathe Cutoff - [WCS: Machine Group-1'WCS] - [Tplane: Machine Group-1.Turning.Left.Upper 1] - Cut off the part
13 - Spindle Sync - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Cancel Spindle Sync
14 - Spindle Move - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Retract
15 - Turret Park - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Send Upper Turret Home
16 - Turret Park - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1 WCS] - Send Lower Turret Home

4. Edit Part-Off Op Just like in the POCO dialog input menu, each op’s parameters can be
adjusted. For example, if we want to change the feed rate of the part off tool, select op 12’s
Parameters and edit the Feed rate to 0.006. Click OK.

T~ 8 - SPINGIE MOVE - [T1CST Macnie Group-11 Toolpath parameters  Cutoff parameters
9 - Spindle Move - [WCS: Machine Group-14
10 - Spindle Clamping - [WCS: Machine Grou Todl rumber- |3 o
- 11 - Spindle Sync - [WCS: Machine Group-1 —_—
=l v 12- Lathe Cutoff - [WCS: Machine Group-1 —u _—
== Parameters - '_n’u'ork offset 0 Tool Angles
T0303: Grooving tool - OD CUTOFF RIGI ‘/ Aangle: 0.0
iJ Geometry T0303 RD.016 W0.125 T4141 RO.01T ' W0.125
= . X X 07 WO,
=2 Toolpath - 7.8K - milltun lesson L.nc - Pr ODCUTOFFRIGHT 0D GROOVE CENTE...
Update stock
..... Feed rate: 0,006 On
(-5 13 - Spindle Sync - [WCS: Machine Group-1 Spindle speed: 200 oc:
[ 14 - Spindle Mave - [WCS: Machine Group-1 _— I_.__— —
-5 15 - Turret Park - [WCS: Machine Group-1 4 Max. spindle speed: 5000

5. Save your file. E

T4242 R0.0T W0.25
0D GROOVE CENTE...

T4343 RO.0T WO0.375
0D GROOVE CENTE...

B Show library tools

Select library tool...

Right-click for options
] Tool Fitter...

(] Force tool change

Comment:

Cut off the part
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TASK 5:

SUB SPINDLE TURNING
< In this task you will face the part and turn the OD profile in the sub

(right) spindle.

1. Facing the part. Before starting the sub spindle turning make sure the red arrow is in the

correct position. It should be directly below Toolpath Group-2.

%= 8 - Spindle Move - [WCS: Machine Group-1WCS] - [Tplane: Mad
== 9 - Spindle Move - [WCS: Machine Group-1'WCS] - [Tplane: Mach
10 - Spindle Clamping - [WCS: Machine Group-1 WCS] - [Tplane:
11 - Spindle Sync - [WCS: Machine Group-1 WCS] - [Tplane: Mac
12 - Lathe Cutoff - [WCS: Machine Group-1 WCS] - [Tplane: Mac
13 - Spindle Sync - [WCS: Machine Group-1WCS] - [Tplane: Mac
14 - Spindle Move - [WCS: Machine Group-1WC5] - [Tplane: Mac
15 - Turret Park - [WCS: Machine Group-1 WCS] - [Tplane: Mach
-5 16 - Turret Park - [WECS: Machine Group-1WCS] - [Tplane: Mach

Toolpath Group-2 ’

1
1
vl
1
1

2. Then select Turning > Face...

= ~ u__ [ | u
[ < |
Raough Finish Drrill Pinch Turn Face Cutoff
General \

£

3. When the Lathe Face Properties window opens, select Axis Combination/Spindle Origin
by clicking the small graphic. This will open the Axis Combination/Spindle Origin window.
Select Lower Right as we will be using the lower turret to turn on the sub (right) spindle.

Then hit the green checkmark to accept.

Auxis Combination / Spindle Origin
Lower Left
Spindle arigin: Machine Group-1.Tuming.Left.L...

N

e 0

Axis Combination Spindle Crigin
I I MName Origin 2 Work Offset  Display Mode
Machine Group-1.Face Mil. 130.Left 1 11287008 0 Radial
#" Machine Group-1.Turning.Left.Lower 1 11,237008 0 Radial
) Machine Group-1.Turning.Right.Low... | 30,974016
Upper Left Upper Right
Lower Leﬁ:/ Lower Right
v 0.0 Work Offset Display Mode
’ ' Manual 1 () Diametric
Z:  30.974016 Z only Automatic O Radial
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4. On the Lathe Face Properties window choose a tool that works on the right spindle. You
must select a different tool than used on the lower turret left spindle as they will be facing
opposite directions. The same lower turret tool cannot face on the left and right spindles.
Note: Based on your actual machine, it may be necessary to change tool numbers.

Toolpath parametars  Face parameters
Tool number: 3 Offset number: 3
Tool Angle...
T0101 RO.0313 T0101 RO.0313
ROUGH FACE LEFT - ... ROUGH F_AI:E LEFT - 80
1:e Feedrate:  0.01 Qinsrev  (Jindmin micro-n
/ (JFinishfeed rate: ~ 0.005 infrev in/min micro-dn
Spindle speed: 200 ©Css (ORPM
/ [_)Finish spindle speed: 1000 Css RPM
T0202 RO.0313 T0202 R0O.0313 ) .
ODROUGH LEFT-..  ODROUGH LEFT- .. Max. spinde speed: 7000
[CJForce tool change
Comment:
I8 Show library tools Right-click for options B
Select librany toal .. @ ool ftter.. =

5. The default settings on the Face Parameters page will be sufficient. No need to make
changes here. Check that yours are the same.

Toolpath parameters  Face parameters

Tool Compensation
Compenszation type:

Compensation
(O Select Paits... direction:
Entry amount: Left ~
O Use stock

0.1

- Roll cutter around
Finigh Z... comers:

C] Rough stepover:

00 Al -

B Finish stepover: Maximum number of finish passes:
om 1

Cwwercut amount:

Harad amount:

B Rapid retract
Stock to leave: (] Comer...
e O Lead In/Cut...
[ Cut away from center line O Filter...
() Cross centerline cut
O Chip Break...

D Second Feed/Speed...
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6. You can do a quick backplot again to check your toolpath. Select just the sub spindle facing

op and run.
& Backplot X ‘
s3]
< \%| & H
R

7. Roughing the OD. Select Turning > Rough...

'
= — u |l ¥
1 |
Finish Drrill Pinch Turn Face Cutoff =

Rough
\ General

8. Chain the geometry. Start from the 0.05 chamfer on the 1.00” diameter then to the end of
the 0.05 chamfer in the 2.50” diameter. Make sure you chain the geometry on the upper
side of the part. Also be sure to chain the geometry on the part that is in the sub (right)
spindle. Hit the green check to accept.

Wireframe Chaining X |59Ie|:t the outer boundary or select the retraction point or select done | ‘
|
Mode I
1 &
+
In [ wait
Selection
S
O
® | %
Branches
2l =
Start/End
K P i \
I
A || e | |
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9. The roughing will take place with the Upper Turret (B-axis head). Select the same OD
roughing tool as used on the main spindle (note the green check). Check that the Axis
Combination / Spindle Origin is set to Right Spindle Upper Turret.

Toolpath parameters  Rough parameters

Tool number: 1 Offset number: 1
[ | Tod frge..
Tool Angles
J Aangle: 0.0 Bangle 0.0
T0101 RO.0313 T0101 RO.0313
ROUGH FACE LEFT - ... OD ROUGH LEFT - ...
Feedrate: 0.0 Oinfev Oin/min - Omicrodn

@ Flunge Feed rate:  0.005 ©Qinfrev  Oindmin - (Cimicro-n

_ _ Spindle speed: 200 ocss O RPM

Max. spindle speed: 5000

T0303 RO.0156 T1111 R0O.0313
OD FINISH LEFT - 35 DEG. 0D 55 deg Left

[[JFarce toal change

Comment:
8 Show library tools Right-click for options
Select librany toal.... ] Tool Fitter...
Hwis Combination / Spindle Crigin
1 Upper Right [JTo batch
Spindle erigin: Machine Group-1.Tuming. Right..... [J Tool Display... B Stock Update... O Ref point...

10. Since we are turning the OD on the sub (right) spindle, we need to set the Tool B Angle at
90.0 (same setting used for main spindle) and Tool A Angle set at 180.0. The A angle
controls which direction the turning tool faces (main or sub side). To set Tool A Angle click
the Tool Angle button and select 180 deg, for B, input 90.0.

1 1 Tool Angle
Tool number: (Offset number: f/ V
# Toal ﬂngle... Plunge Direction .. Feed Direction...
Tool Angles 90.0 ,

A -EII'IQ'E-'Z 0.0 B EII'IQ'E.' oo Tool Crientation on Machine

(D)0 deg.
© 180 deg. {
Notice the updated angles. O Other: el

Cutting Direction

Tool number: 1 Offset number; 1
= [ Manually define the cutting direction

Tool Angles k : ; QJ L&

Aangle: 180.0 B angle 300
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11. Roughing Parameters. Use the default settings. Enable Lead In/Out and set to
appropriate values, keeping in mind we are turning on the sub spindle. Set Stock

Recognition to Use stock for outer boundary. Green check to accept.

Toolpath parameters  Rough parameters

B  Overlap. Compensation type:
=
0
© Equal steps Optimize cutter comp
) Incremental in contral
Compensation
Depth of cut: o direction:

Incremerts of:  0.005

Min cut depth: 0.001 Roall cutter around
— comems:
Stock to leave in X
Al ~
0.m
Entry amount: 0.1 _
Stock to leave in £ O Semi Finish...
— Exit amount: 0.0 0.01
E— w8 o2 /Ot
Variable depth: —
0.0 % of depth Plunge Parameters...
] Filter...
Cutting Method: Rough Direction/Angle
One way A4 Angle...
- o d Chip Break...
] Section tuming...

Stock Recognition

Tool Compensation

d

Left

[ Disable stock recognition

- |

Extend contour to

Use stock for outer boundary

Disable stock recognition

stock only

.=||}=.
# Backplot * l
¥ N
S[¥]« «[a] ¢
AALCIG]
oo

12. Again, you can run backplot for a quick visual of the toolpath.
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13. Finish the OD. Select Turning > Finish...

' )
= & [B- i
!
Rough Finish Drrill Pinch Turn Face
\ General

Cutoff

14. Chain Geometry. Since we will be using the lower turret to finish the OD, select geometry
on the lower side of the model. Chain the same section as the Roughing Op. Green check

to accept the chain.

W e e X | Select paint or chain contour |

Mode

B @ @&

() cplane [« K}

Selection Method

/ /
In Dwiait
Selection
" O
O[] X
Branches
- L/, —
Start/End
) >

b

\
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15. Lathe Finish Properties. Select a finishing tool with the correct orientation for the right
spindle. Axis Combination should be set to Lower Right and feedrate set to .005 for
finishing. As with the lower turret facing operations, the same tool orientation cannot be

used for both spindles.

Toolpath parameters  Finish parameters
Tool number; 4 Offset number: 4
| Tool Angle ...
T0101 R0.0313 &
ROUGH FACE LEFT - .. E
Feedrate: 0.005 Qinfev  (Jindmin - ()microdin
Spindle speed: 200 ©OCss  (ORPM
Mazx. spindle speed: 5000
T0202 RD.0313 T0303 RO.0156
OD ROUGHLEFT - ... OD FINISH LEFT - 35 DEG.
F d [CJForce tool change
Comment:
B Show library tools Right-click for options
Select library tool... [~ Tool Fitter. ..
Auis Combination / SWM
Lower Right (Bt bk
. Spindle origin: Machine Group-1.Tuming.Right..... () Tool Display... B Stock Update... O Ref point...

16. Finish Parameters. Default settings are good. Check that Lead In/Out is enabled and are
set to appropriate values, keep in mind the tool orientation when setting your leads. Green

check to accept.

Toolpath parameters  Finish parameters

-

Tool back offset number:

Finish stepover: Mumber of finish passes:
1

Stock to leave in X
0.0

ST

Stock to leave in Z:
0.0

Finigh Direction

’V

O
O

*ﬂ

O

Tool Compensation

Compensation type:

Optimize cutter comp
in control

Compensation
direction:

Rigt - b
Rall cutter around
comers;

All
Comer Break...
Down cutting...
Lead In/Out...

Plunge Parameters. ..

Fitter...
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17. Run Backplot to verify the toolpath.

¥ Backplot x ‘
Ld
EnnnEnn
# % & H
© o

18. Save your file. EI
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TASK 6:
MACHINE SYNCING

< In this task you will work in Mastercam Code Expert to set the machine syncs.

1. Select the Main Viewsheet-1 to display both spindles. In the Operations Manager left click
Machine Group -1 to select all operations. Select the Post Selected Operations button.
This will generate the IOF file and open a Sync Manager window in Mastercam Code
Expert.

Toolpaths
P o IxLf- EW-Jo - |7
xR vao s XakR: DY

=, Machine Group-1

-[Z] Properties - Generic Fanuc Mil-Turn LTZ

Toolpath Group-1

7 1-Lathe Face - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1.Turning Left.Lower 1]

77 2 -Lathe Rough - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning.Left.Upper 1]

"7 3 -Lathe Finish - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1.Turning.Left.Lower 1]

Pickoff, Cutoff - Upper Turret

4 -Turret Park - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1WCS] - Park Lower Turret Under Left Spindle

5 -Lathe Point - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1.Turning.Left.Upper 1] - Pre-position cutoff tool
6 - Spindle Sync - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1WCS] - Align spindles

7 - Spindle Clamping - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Undamp and eject part
@ - Spindle Move - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1 WiCS] - Pickoff spindle - Move to dearance distance
9 - Spindle Move - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Mave to grip position
10 - Spindle Clamping - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1'WCS] - Pickoff spindle - Clamp

11 - Spindle Sync - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1 WCS] - Synchronize spindles

12 - Lathe Cutoff - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1.Turning.Left.Upper 1] - Cut off the part

13 - Spindle Sync - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1 WCS] - Cancel Spindle Sync

14 - Spindle Move - [WCS: Machine Group-1WCS] - [Tplane: Machine Group-1WCS] - Pickoff spindle - Retract

15 - Turret Park - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1WCS] - Send Upper Turret Home

16 - Turret Park - [WC5: Machine Group-1 WiCS] - [Tplane: Machine Group-1 WCS] - Send Lower Turret Home

Toolpath Group-2

[ 7 17 - Lathe Face - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning. Right.Lower 1]

[Ji 18 - Lathe Rough - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning.Right.Upper 1]

77 13 - Lathe Finish - [WC5: Machine Group-1WCS] - [Tplane: Machine Group-1.Turning.Right.Lower 1]

-

gagggagaaaaay

2. Code Expert. All the menus in Code expert can be moved, docked, hidden, or resized to
your preference.

Fie Home  View | SyncManager ~ @
Py " 7] Approscn [Z]Stock (] Seiected Operatons Oy
&3 [JRetract  [7]Fitures [ Expanded Operations Only
post s Launen ey
Vs | (7] nk Componert
Post Smuation & Synchvonization _Tokens Dispiay B
cax
ZFAIT Py
orCd arCa
G(JLL (M”JLL 12
Mochine Group-1 135" Viast Ma: :
4 primary
Upper Lower Tool Angle: o
= 2 Lathe Rough S | 1 Lathe Face Tool Orentation Ange 0
5 Lathe Point =0 b B~ 3 Lathe Finish
6 Spindle Sync B By 4 Turret Park
7 Spindle Clamping o By 16 Turret Park
8 Spindle Move El |17 Lathe Face
9 Spindle Move o B~ 19 Lathe Finish DADocumentsy Masterd
10 Spindie Clamping o o
11 Spindie Sync B
7. 12 Lathe Cutoff =K I
13 Spindle Sync B 4 Reference Position
14 Spindle Move 4 Reference Posiion  Lower X Oy Return
15 Turret Park
18 Lathe Rough =064 < @D
CoclantStrategy  OFF
z
x
L.
Timeline -8
Stream View | Spindie View | 00:00 Total time: 05:01.6
Time elapsed: 000 e o 15 oo o2 0 o3 000 0045 s 0055 00 s 0p0  Ous 00  ois om0 O3 00 ows  Owo o o o205 o0 mms oo
Left | 7 Upper 2 Lathe Rough
Lower 1 Lathe Face 3 Lathe Finish
Right | Upper Tool Angle
Tool angle as set in the selected operation.
Lover 17 Lathe Face |
Ready B e — m—
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3. Once you have all your menus set, right click on the Operations Menu, and select Expand
All Operations.

millturn lesson1 MW-IP-1iof

Operations ~ 0
Machine Group-1 ¥
Upper Lower
= 2 Lathe Rough v =0 ¢ || 1 Lathe Face v =0
i} 5 Lathe Point © =0 ¢ ~_ 3 Lathe Finish © =0 ¢
[ 6 Spindle Sync E= Py 4 Turret Park
[A1 7 Spindle Clamping = By 16 Turret Park
[~ 8 Spindle Move = Il 17 Lathe Face © = 0 ¢
[~ 9 Spindle Move = ~_ 19 Lathe Finish ¥ =0 ¢
[71 10 Spindle Clamping =
[ 11 Spindle Sync E=
7. 12 Lathe Cutoff v =0 ok
[=] 13 Spindle Sync El Connect Stream List Display
[~ 14 Spindle Move = .

Expand All Operations «
l?. 15 Turret Park .
= 18 Lathe Rough * = U 6 ﬂ Collapse All Operations

Expand Left Spindle Operations Only

Expand Right Spindle Operations Only

Reset All Tokens

millturn lesson1 MW-IP-1.iof

Operations - 0
Machine Group-1 ¥
Upper Lower
B = 2 Lathe Rough ¥ =0 ¢ = B- 1] 1 Lathe Face v =0 e
El T1: OD ROUGH LEFT - 80 DEG. U T1: ROUGH FACE LEFT - 80 DEG.
= Approach (X1.1580, Z0.2100) © =5 Approach (X1.2678, Z0.0000) ¥
2= Mation 2= Motion
Bk Retract v fia Retract v
=3 End =] End
21} 5 Lathe Point v =0 4B B~ 3 Lathe Finish =0 b
[ T3: OD CUTOFF RIGHT [ T2: 0D ROUGH LEFT - 80 DEG.
= Approach (¥5.0000, Z-5.1750) ¥ = Approach (¥0.6908, Z0.0908) v
£Z Motion £Z Motion
= End fka Retract v
=¥ End
E-[2] 6 Spindle Sync E= E-Fy 4 Turret Park
[2] Align i Tool Change
= End E‘. Lower Park Left
=¥ End
B[] 7 Spindle Clamping = E-F5 16 Turret Park
[1 Unclamp By Lower Reference Return
= End =¥ End
Fl-ls1 8 Cnindla Mava il F- 01 47 1a#ha Fara =0 A =
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4. You can put your cursor on each line in either stream and Code Expert will display some
additional information about that object. Some lines will also include a pulldown menu with
additional settings/options. In the Upper Stream, hover over the tool in the Lathe Rough
operation. Code expert shows additional information about the Holder and Insert.

millturn lesson1 MW-IP-1.iof ® X

Start Page

Machine Group-1 ¥

Upper

Lower

B = 2 Lathe Rough ©

é =0 5B

""" E T1: OD ROUGH LEFT - 80 DEG.

(1) OD ROUGH LEFT - 80 DEG. Holder: DCGNR-164D0 Insert:

e

5. If you click on that tool additional information is displayed in the Properties window. You
may need to open the Properties window > View Menu / Properties.

Home View «arager

Tool Mumber
Slot Id
i Holder Mame

Insert Mame

—
—

1

2
DCGMR-1640
CHMG-432

Split Window = = = ':"_'T_ [ | *f @
H Tile Horizontal - = - — — -
Save Load Reset Start  Machine Properties Fit  Isomet
] Tile Vertical Workspace Workspace Workspace Page Explorer
Window Zoom Show 3D
~ | Properties * 3 X
8 |
4 Primary
Duration 00:00.1
Teel Station -1
Offset 1
Tool Name 0D ROUGH LEFT - 80 DEG.
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6. Click the pulldown menu of the Approach in the same op and you are given options as to
how the approach is made, Z first, X First or Direct. If you change the approach type you
will see the tool path update in the graphics window. Leave this set at Z first for now.

Upper I
E = 2 Lathe Rough =0 ¢ sl e
B T1: OD ROUGH LEFT - B0 DEG.
=p Approach (X1.1580, Z0.2100)

Approach

@

5 Lathe Point

Approach strategy | ZFirst = J

ZFirst
WFirst NS

ZFirst

@ 73: 0D CUTOFF RI e P

= Approach (X5.0000 Direct S
=2 Motion
= End %

Upper ]
B = 2 Lathe Rough =0 ¢ « Il
B T1: OD ROUGH LEFT - BO DEG.
= Approach (X1.1580, Z0.2100)

Approach
Approach strategy |Direct -
ZFirst

| 5 Lathe Point g £
@ T12: 00 cutoF Rig XFIrst e
= Approach (x5.000¢ Birect
2= Motion
=3 End %

Direct

|
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7. If you click on the Motion object an overview of the code will display below the stream. The
In Cut movements can be expanded as well for further review. Click on the G1 movement
and more info is displayed in the Properties Menu.

Upper

Bl = 2 Lathe Rough =Y ]
¥ 71: OD ROUGH LEFT - 80 DEG.
b Approach (X1.1580, Z0.2100)

B [ 6 Spindle fync =
=] Align
= End

B (3] 7 Spindle @amping Ii
#1 Unclam,

=3 End
Bl [~] 8 Spindle

= 2 Lathe Rough
%) Machine Group-1.Turning.Left.Upper 1
B In Cut

B, G1 (x1.1580, Z0.1100)
B, G1(x1.1580, Z-1.412Q)
B G1(%1.2500, Z-1.50

X1.1580 Y0.0000 £0.1100
Ll

01

== 2 Lathe Rough
B I Machine Gro =1.Turning.Left.Upper 1

B In Cut
&, G1(X1.1580, Z0.1100)
R, G1(X1.1580, Z-1.4122)
B, G1(X1.2500, 2-1.5042)
R, 61 (x1.3207, Z-1.4335)
&, 60 (x1.3207, Z0.2100)
I%, G0 (X1.0660, 20.2100)

8. Syncing Operations. Syncing is done by clicking and holding on an object and dragging to

the object you wish to sync with. Our first sync will occur between the retract of Lower
Stream Lathe Face and the Approach of the Lathe Rough in the Upper Stream. Click
and hold on the Lathe Face Retract and drag to the Approach of the Lathe Rough and

release.

Operations - 1
Machine Group-1 ©
Upper Lower
B = 2LatheRough © =0 ¢ B 1] 1 Lathe Face v =0 b B
! T1: OD ROUGH LEFT - 80 DEG. I T1: ROUGH FACE LEFT - 80 DEG.

&= Approach (¥1.1580, 20.2100) g

=% Approach (X1.2679, Z0.0000)

== Mation
Bk Retract

= Approach (£3.0000
22 Motion

= End

2. Drag Here and Release =0

[ Re
=¥ End
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9. Hover your cursor over either of the syncs and a red link will appear.

[

Upper

B = 2 Lathe Rough = Y
W T1: 0D ROUGH LEFT - 80 DEG.

Machine Group-1

Lower

& 1] 1 Lathe Face
B T1: ROUGH FACE LEFT - 80 DEG.

&=, -

W 13: OD CUTOFF RIGHT
= Approach (X5.0000, Z-5.1750) ©

E sim: 1 ,l =p Approach (X1.2679, Z0.0000)
=p Approach (X1.1580, Z0.2000) == Motion
= Moation - ncl 5
= Retract v &= Retract
wb| End = End Id: 1 Comment:
= || 5 Lathe Point =0 [l =~ 3 Lathe Finish =Y

B T2 OD ROUGH LEFT - 80 DEG.
=p Approach (X0.6908, Z0.0908) ©

TR P e

£ Motion == Motion
= End §i: Retract
=¥ End
[ [ 6 Spindle Sync B = ¥y 4 Turret Park
[==] Align §i Tool Change
= End B Lower Park Left
=¥ End
10. The sync also appears in the Timeline.
Timeline -«
Stream View | Spindle View = 00:18.6 Total time: 05:37.1
.Tlme elapsed: 00;00 DOI-0.5 '00;10 00:1.5 00:20 DOI:ES 00;30 00I13.5 OO;AO DOI'AS 00;50 00;55 01:00 01:05 01:10
| Upper C— 2 Lathe Rough
Lower 1 Lathe Face | 3 Lathe Finish ‘ 20 Lathe Face

11. The next sync needs to occur once the roughing is done. Sync between the Lathe Rough
Retract in the Upper Stream and the Lathe Finish Approach in the Lower Stream. Note:
Sync numbers can be changed from the drop-down arrow if needed. Sync numbers cannot

be duplicated.

g

[l

Upper

B = 2 Lathe Rough = Y
W 71: OD ROUGH LEFT - 80 DEG.

&2 Sync1

=p Approach (X1.1580, Z0.2000)
== Motion
E SEru:z
I Retract
= End

5 Lathe Point = Y
¥ T3: OD CUTOFF RIGHT

SRA,

Machine Group-1

Lower

= || 1 Lathe Face LY
B T1: ROUGH FACE LEFT - 80 DEG.
=$ Approach (X1.2679, 70.0000)
2= Motion
= Sync1
Ji= Retract
=¥ End

-, -

E = 3 Lathe Finish =0 ¢
B 72: OD ROUGH LEFT - 80 DEG,

=) Approach (X5.0000, Z-5.1750)
£ Motion
= End

E‘ inc 2
* prmac Lol T a o B e W " T 1Y 3
2= Motion d: 2 Comment: |
Jia Retract

o

e
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12. Next you will set up a sync between the End of Turret Park on the Lower Stream and the
Approach of Lathe Point on the Upper Stream. This sync will ensure the lower turret is
parked under the left spindle before the POCO routine runs. You will notice op 5 of the
Upper Stream is now dropped to be in-line with op 4 of the lower. Also notice that any op
that contains a sync will have a link icon displayed with it.

Operations -
Machine Group-1
Upper Lower
El = 2 Lathe Rough 0 P = & !l 1 Lathe Face TP =
W T1: OD ROUGH LEFT - 80 DEG. W T1: ROUGH FACE LEFT - 80 DEG.
& Sync 1 = Approach (X1.2679, Z0.0000)
=p Approach (X1.1580, Z0.2100) £ Motion
=2 Motion &8 Sync 1
&8 Sync2 Ik Retract
i Retract =9 End
=¥ End
. El = 3 Lathe Finish =0 s
Link shows that op BT :
contains a sync = Sync2
= Approach (X0.6908, Z0.0908)
£Z Motion
ji= Retract
) = End
£ {1 5 Lathe Point 0 o e =15, 4 Turret Park s
I 73: OD CUTOFF RIGHT fi Tool Change
u.c Sync 3 J' =2 Sync 3
=p Approach (X5.0000, Z0.0500) '-".;. Lower Pa..” ~
— Id: 3 Comment:
== Motion &= End
= End
13 After the POCO rout|ne |S Operations —
completed, we need to sync the Machine Group-1
sub spindles End movement Upper Lower
(14 Spindle Move) with the 44 9 Spindic Move 4
=] Grip Length
Lower Reference Return of = End
the Turret Park (16 Turret e e o
Park). Click and hold on the | End
Lower Reference Return of e -
the 16 Turret Park and drag it <End .
B .}. 12 Lathe Cutoff =
down. When you get.to the = Approach (X1.4500, Z-5.1750)
lower extent of the window the 2% Motion
- =9 End
menu will start to scroll. Drop | . |5 ¢ inae sync B
the sync on the End movement =1 Cancel
. . 1End
of 14 Splndle Move. Sync 4is B [~ I_‘1(4Spindleane & e = @, 16 Turret Park -
created. 2 Synca U} %
~] Home Po Lower d: 4 Comment:
=¥ End =¥ End —
B Py 15 Turret Park B !] 17 Lathe Face =0 ¢
By upper Reference Retumn W T3:ROUGH FACE LEFT - 80 DEG.
=} End =y Approach (X1.2679, Z0.0000)
22 Motion
8 Retract
= End
Bl = 18 Lathe Rough =0 ¢ El = 19 Lathe Finish =0 $d
W T1: OD ROUGH LEET - 80 DEG. B T4: 0D ROUGH LEFT - 80 DEG.
= Approach (X1.1609, Z-0.2000) = Approach (X0.4408, Z-0.0908)
£ Motion £ Motion
= Retract §i Retract
= End &= End
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14. All that is left now is to sync the sub spindle ops the same way we did the main spindle.
Sync the Retract of the Lathe Face in the Lower Stream with the Approach of the Lathe

Rough of the Upper Stream. Sync 5 is created.

Sl End =l End
=Py 15 Turret Park B !! 17 Lathe Face © = 0§ =
[y Upper Reference Return I T3: ROUGH FACE LEFT - 80 DEG.
= End =% Approach (X1.2679, Z0.0000) ¥
== Motion
= End
B = 18 Lathe Rough ~ =0 ¢ B~ 19 Lathe Finish © =R |
[ T1: OD ROUGH LEFT - 80 DEG. Il T4; 0D ROUGH LEFT - 80 DEG.
= Approach (X1.1609, 7-0.2000) " ] =% Approach (X0.4408, 7-0.0908) ©
£2 Motion L‘F& £2 Motion
B Retract # fbi Retract ©
=3 End = End

15. Then sync the Retract of the Lathe Rough in the Upper Stream with the Approach of the
Lathe Finish in the Lower Stream. Sync 6 is created.

W DSl ETeT e os T LTt

= End
B = 18 Lathe Rough © TR0 ] e 2 || 17 Lathe Face © Tl dEH e

Il T1: OD ROUGH LEFT - 80 DEG. W T3: ROUGH FACE LEFT - 80 DEG.
&2 Sync 5 © = Approach (X1.2679, 70.0000) ©
= Approach (¥1.1609, 7-0.2000) « == Motion
ZE Motion & Sync5 ¥

ik Retract ¥
=3 End = End

B~ 19 Lathe Finish © RGN |

I} T4: 0D ROUGH LEFT - 80 DEG.
[= Approach (X0.4408, Z-0.0908) ¥ ]
£= Mo

ki Retract

= End

16. Save your file. E This will also be written back to the Mastercam file. There is a colored
light in the upper left tab of the Code Expert. This light indicates if your current settings are
backed up to the Mastercam file.

Home View Sync Manager view Sync Manager
@ Not Saved enumber i3 Renumber
elete All @ peletean | B
Post Reset All Reset all
Values Values
Post Simulatigll = | Synchronization  Tokens s  Synchronization = Tokens
Start Page millturn lessoni-1iof # x ESEREERE
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TASK 7:
MACHINE SIMULATION:

2 In this task you will run a complete machine simulation to check for potential problems.

1. In Code Expert, from the Sync Manager tab click on the Launch Icon to launch machine
simulation.

Home View Lync Manager h

@ﬁq o i~y Renumber . Approach Stock [ ] selected Operations Only
&2 Delete Al " [] Retract Fistures [ ] Expanded Operations Only
Post Stop Launch Resat Al
‘-.FaI.Jes . Link Component
Post Simulation T« | Synchronization | Tokens Display I

2. Machine Simulation will open.

= " ._,-‘- . P, Create Bookmark l [ Toolpath [ stock .w eframe (7] Macring / [l T o 3l

a= @ f ]thm okmark - [ Tool al tock [7] Machine Housing @8 o @ =

Backplot Verify |Simulation|  Lenc mr S( D Tool Aﬂ ( ( SE;mem Trace (Follow| Both  Record Recording Save
Conditons - arks Companents~ | 7] Workpiece [7] Fatures l s Gptions » presentaton

Mode Playback Visiiity Toolpath Demonstration Tools

rafi.. 2 Lathe Rough: Refer
ratio... 1 Lathe Face: Referer

Feedlength 58030
FeedTme  6min1670s
Repid Length 333695
RepidTme 15765
Totallength 391724
TotalTime  6min 32465

L X 15.6628 inch
°IIIII 1 LI ] 1 1 1 n LI | L a1 mirrrn e i 1 1 i LI |
w4+ Move Info | Move ListReport

Enhancing Model

100%

3. Turn the speed of the simulation down to approximately %2 so you can see some of the
faster moves. For clarity you can also toggle the machine housing to transparent or
invisible. Check mark is full visibility, grey box is transparent, and white box is
invisible. Transparency can also be set from File / Options / Graphics menu.

Performance ¥ Precision I« ’ (33 .I »l ..-l- ‘, Slow ¥ I} Fast

1 (N 1 11 It nennn 1 Ifrnrnni 1l 11 11 1| Simulation Speed
Q@uasesmaan  Set the speed of simulation }

n Home View Simulation
I~
=

%I @ lq—.'l' @ -'.‘. Create Bookmark a || Toolpath | M| Stock | Wireframe || Machine
v [ : — o — - !

s Automatic Bookmark = || Tool Initial Stock || Gromon || Machine Housing
Backplot Verify |Simulation| Length Stop Tool
- Conditions = Components = IJ Workpiece || Fioctures +'| Axes

Mode Playback Visibility
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4. Click the Play button to start the simulation.

Performance ——#—— Precision |4 I S N Siow ——4—— Fast
1 (N | 1 11 I B0R 0 0D 00 | Play(R) T 11 11 i
Play or Pause the simulation. LERIRS

5. Play through the entire simulation checking for potential issues.

6. When you are finished click the Close button in the upper right corner and return to Code
Expert to post the NC code.
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TASK 8:
POSTING THE CODE:

2 In this task you use code expert to post the NC program.

1. Before we post the code, we have a few extra settings to consider. Each operation has an
independent Coolant Strategy selection as well as Y-axis offsets and Reference Positions if
desired to set. Access from the drop-down arrow for each operation.

Machine Group-1

Upper Lower
| = 2latheRough - | "=l $ @ = - O || 1latheFace HL K]
Coolant EG.
Coolant strategy for an operation Off ud
Operation
Y-axis offset for lathe operations 0

Reference Position

Reference position that defines where this operation begins. Upper X Only Return . t:b ﬁ =
L3,

2. You can also enter more information under the drop-down for Machine Group-1.

IMad’!ine Group-1 !

Feed |
Upper |
_— Maximum feedrate for polar interpolation (G112) | 100 |
B = 2 Lathe Rough Y !
B 71: OD ROUGH LEFT - 80 DEG. Header
&8 Sync 1 Job number
= Approach (X1.1580, Z0.2100)
etnt : Programmer name
== Motion |
&8 Sync 2 Tailstock |
§i& Retract Stop program to load tailstock v |
=] End :

3. Save your file. E
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4. Post the code by pressing the G1 button located under the Sync Manager tab. Code
Expert will open a new tab with the NC code.

Home View Lymic Manager h

@Bﬂ | | %5* Renumber ' Approach Stock |:| Selected Operations Only

& Delete Al s Retract Fitures [ | Expanded Operations Only
Post op Launch Reset All
Values Link Component
Post Simulation M | Synchronization | Tokens Display ]

Home View NC Functions
ol Insert Block Numbers gL Insert Block Skip Send File i 4 4 D Di @ i 4 4 h Di @
é& Remove Block Numbers ﬂ Remove Block Skip m Send

Last Sin

GoTo “ First Previous Mext Last Mark First Previous Mext e Multi-Stream Align NC
@ Remove Spaces = Remove Comments El Receive Stream Syncs | Configuration
iting Communications T Synes Tools Display Utilities

[T OIS LR el millturn lesson1 MW-IP-1.iof o Start Page

1 3

2 {

3 I

4 LL TURN MACHINE)

5 2 FEBRUARY 2023 - TIME: 00:20)

& “Mike Wearne\Chris Dawal \Mastercam Files\millturn legsonl MW-IP.mcam)
7 millturn lessonl.NC)
8

10 80 DEG. INSERT - CHMG-432)

11

1z

13

5. By default, the code is displayed in single stream. Under the NC Functions tab, to switch to
Multi-Stream mode. You may be prompted to select a file name for multi-stream view.

Home View NC Functions h /
ofy Insert Block Numbers  gfy Insert Block Skip Send File i 4 4 D Di @ i 4 4 D bi Eg
& Remaove Block Numbers & Remaove Block Skip m Send

GoTo

“ . First Previous Mext Last IMaric First Previous MNext Last Single  Multi-Stream  Align MNC
@' Remove Spaces = Remove Comments @ Receive Stream Symcs Configuration
Editing Communications Symes Tools Display Utilities
millturn lesson.NC X millturn lesson1 MW-IP-1iof o Start Page
1 %
2 ER Create Multi-Stream View X
3 —IP.mcam)
4 1. TURN MACHTNE) MNC Configuration:
5 THURSDRY, FEBRUARY 2023 - TIME: 00:20)
& {MCEM FILE - D:\C hris Davala‘\Mj |Generic Fanuc Mill-Turn LTZ {1 NC stream file) =
7 (HC FILE - D:‘\Docum \Mastercam\Mill Turn\NC| gmiocqo o /
g millturn lesson1.NC EBrowse...
10 0 DEG. INSERT - CHMG-432)
1 Select...
12
13
14
15 K100

16 (OEERATION # 2)

17 GO0 G28 U0. VO.
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6. You will see all the sync points you created. Hovering over one sync point will highlight it in
both streams if they are both visible on-screen.

millturn lesson1.NC

1 00000 (UPPER TURRET) S 1 00001 (LOWER TURRET) =+
2 {millturn lessonl MW-IF.mcam) Z 2 001 | ROUGH FACE LEFT - 80 DEG.) Z
3 {GENERIC FANUC MILL TURN MACHINE) [ ] 3 02 | OD ROUGH LEFT - B0 DEG. | INSERT - CHMG-432) [ ]
4 (DATE: THURSDAY, 02 FEBRUARY 2023 - TIME: 00:20) 4 003 | ROUGH FACE LEFT - 80 DEG.)

5 {MC2ZM FILE - D:\CemInstructor Dropbox\Mike Wearne\Chris Davaly 5 {T004004 | OD ROUGH LEFT - B0 DEG. | INSERT - CNMG-432)

[ {NC FILE - D:\Documents\My Mastercam 2023\Mastercam\Mill Turn) [ G28 UD

7 {JOE NUMBER - ) 7 G28 WD

g ({PROGREMMER. - ) g

9 {(T001001 | OD ROUGH LEFT - B0 DEG. | INSERT - CHMG-432) 9 H130

10 {T003003 | OD CUIQFF RIGHT) 10 ({OPERATION # 1)

11 G28 U0. V0. 11 GO0 G28 TO. VO.

12 G28 Wo. - 2 {T0D01001 | ROUGH FACE LEFT - 80 DEG. | INSERT - NONE)

13 13 M34

14  N100 14 G54

15 {OPERATION # 2) 15 TO01001

18 GO0 G28 UD. WO. 16 G1lE

17 {T001001 | OD ROUGH LEFT - B0 DEG. | INSERT - CNMG-432) 17 G97 5301 M04 RI11

1z M34 a G00 Z0.

13 G54 19 ¥2.5357

20  TOO1 TOO3 M& DOOL 20 G%2 55000

21 Pl 21 G236 0 R11 ]
2z 22 G%5 GOl K-.2263 F.01

23 G287 5330 M04 RI11 23 G0 .1

24 GO0 B.21 = @

25 25 U0 G28 T0. VO.

26 00 26  MO5 R11

27 27 MOl

7. Your code is now ready to run. If you have communications set up, hit send to send the NC
file to your machine.

Home View ML Funchions

B insert Block Numbers g Insert Block Skip E Send File I‘ ‘ ’

ﬂ Remowve Block Numbers ﬂ Remove Block Skip
GoTo -
J Remove Spaces 2 Remowve Comments

First Previous Mext

Editimg Communications = Syncs

m millturn lesson1-1iof @)  Sta send

Send the current MNC file to the
machine control. Your

. 00000 { UPPER TURRET ) communication settings must be
% IASAEREN SOPRME WO configured for this button to be
3 (GENERIC FANUC MILL TURN MACHINME) active.

4 (DATE: SUNDAY. 08 JANUARY 2023 < —wessrr——svrrouor

8. This concludes Mill-Turn Lesson 1.
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