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Mastercam Training Guide

Objectives

This lesson will add to what we learned in Lesson 1 by using some simple milling on both the
main and sub spindles. We will still use some of the turning techniques from lesson 1 along with
the POCO and syncing.

Rough net shape by turning:
Mastercam will create a turning profile of the net part shape we can use to rough the hex with a
turning tool.

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.

Main spindle milling:

Machine the hex with C-Axis rotation.
Spot drill thru hole with milling spindle.
Drill thru hole with turning spindle.

POCO (Pick Off Cut Off):
Transfer the part to the sub spindle.

Sub spindle turning:
Face with lower turret.
Rough and finish the pocket with C-Axis rotation

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

Mill-Turn Lesson-2 - 1
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MILL-TURN LESSON-2 DRAWING
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MILL-TURN LESSON-2- THE PROCESS

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

TASK 2: Job setup

TASK 3: Main spindle turning

TASK 4: Main spindle milling

TASK 5: POCO (Pick Off Cut Off)
TASK 6: Sub spindle turning and milling
TASK 7: Machine syncing

TASK 8: Machine simulation

TASK 9: 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.

1. Launch Mastercam.
2. Open the solid for Lesson 2. - millturn lesson2.x_t
If you have the online course download this file from the website.
If you have the workbook download this file from the included DVD.

) o I - v
OCHE &’ y
Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art Machine View

s, o cut - -] 5 T ¥ l6a 5 x X5 Non-Assodative EJID {:V-A.rc Center Points \') \? &'7 *7 Dynamic *
L Dy copy X Duplicates * 11 Endpoints NG @ Angle *
Paste = 3 ¥ & “Jll Gy, i | B .| Delete Hide/Unhide Analyze Analyze Analyze
M Copyimage | 2" 2 - 8 @-HMwsE 3 Entities = Blank Entity Distance Toolpath 7 Chain *
Clipboard Attributes & Organize Delete Display Analyze
Toolpaths  Open X
x "n = | . . =
" « v 4 « Camlnstructor > Mill-Turn Lesson 2 > Mastercam Files ~ O Search Mastercam Files
N |
Organize = New folder - [ 0
L) . 4 "
Name Date modified Type Size
## Mastercam 2023 P .
Mastercam m millturn lesson 2.x_t 1/23/2023 7:54 PM SidwWorks 2023 Ap... 79 KB

Shared Masterca

Parts
@ OneDrive - Person

= This PC
¥ 30 Objects
I Desktop

5 Documents

¥ Downloads
b Micic ™

File name: | millturn lesson 2x_t

Parasolid Files (*>_t*x_b*xmt_

optors — ix

THE - BRF :

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

s

Toolpaths
N

PErry
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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.
O H W - H h“f T ¥ CAlUsers\edava\Download
n Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art Machine View
T - 4 I - m e T == | % image ¢
L -1 -: Tl A e -ee ’ E ‘* @ G‘1 T D _;. Clear Irr
Mill  Lathe gMUllSTUR] Wire Router Design Control Machine Material Mill Tool = Backplot Verify Simulate Generate Create )
- - - - Definition Definition Manager
C\Users\Public\Docume..\Generic Fanuc Mill-Turn LTZ. machine I Simulator M Post Setup Sheet
T00|path5 Manage List..
K i =
4. Mastercam will now automatically launch the Job Setup dialog box.
Machine Group Properties .t
Fles  Tool Settings Job Setup
{g} Machine Corfiguration Work Holding
. Work Holding D] Left Spindle
H * H T
+£2] Work Support . L. Default 10in_Chuck_Left
-] Setup Type ; ‘. Default Chuck Jaws ({Left Spindie)
L_.: wes . ED Right Spindle
[ Left Spindle @ Default 8in_Chuck_Right
;== Part Geometry omd Defautt Chuck Jaws (Right Spindle)
i Bar Stock
: Q'z Toolplane Origin Z
L[ StickOut
IID Right Spindle
% Toolplane Origin £ Left Spindle Options
Pickoff
Minimum spindle speed: 0
Maximum spindle speed: 5000
. 0.0
Quick View Settings Chuck angle about C axis:
Setup Type Continuous B... Clamping distance: -
Inttial Spindle Left Spindle
Spindle Separ... 30.866142 Right Spindle Qptions
WCS Top 0
Part Length 0000000 Minimum spindle speed:
Stock Type Bar Stock ) - 7000
I dle speed:
Pickoff Positon  15.800000 S spincle 8
Cutoff Width 0000000 Chuck angle about C axis: .
Left Spindle £ 7.500000 -
Front Face Sto... 10000000000... Clamping distance: o
Back Face St... 10000000000...
Right Spindle Z 55327100
Part Stickout 0.000000
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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 rest when | | ... 32:* Machine Corfiguration
applicable - : :

< Setup Type — Assign the spindle the work will , 1.".:'::|rk i
startin and part handing | | i ™ Work Support

2 WCS - Sets the Work Coordinate System ~{f=] Setup Type

2 Left Spindle l,,_: Wes
o Part Geometry — Define yourpart | | . [ Left Spindle

o Bar Stock — Define the type of stock

o Toolplane Origin Z — Set toolplane origin ~g= Part Geometry

based on part geometry | | i i . Bar Stock N
o Stick Out — Define bar stock projection from | | i - %5 Toolplane Origin Z
chuck face orjaws 1 | ke [h StickOut

2 Right Spindle
o Toolplane Origin Z — Set toolplane origin | | 1 . & Toolplane Origin Z
based on part geometry .

S Pickoff — Set pickoff position and tool for cutoff | | 77 Pickoff

Note: Left spindle and right spindle order are
determined by the initial spindle selection
under Setup Type.

Mill-Turn Lesson-2 - 6
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1. Work Holding — Use the default values for left and right spindle chucks.

Machine Group Properties

Files ToolSefings Job Selup

-E-. Machine Configuration Work Holding

| . Work Holding

%) Work Support . EJ Left Spindle
= P R Defautt 10in_Chuck_Lef

'Ef;g*; ype | L4 DefaultChuck Jaws (Lef Spindie)
. , tl] Right Spindle
~[B LeSpindle L@ Default 8in_Chuck_Right

: gan;:al:n&try =y Default Chuck Jaws (Right Spindle)

e oA [

2. Work Support — Leave work support empty

Machine Group Properties

Files Tool Settings Job Sehp

. ﬁ,:' Machine Configuration Work Support
| @ Work Holding B T ——
g ork Support L- 4 Lower Tumet
EI Setup Type E
= WeS [ Steady Rest(Empty)
D] Left Spindle

3. Setup Type - Initial Spindle set to Left and Stock Type — Part Handling set to Single
Pieces of Stock - Pickoff.

Machine Group Properties

et

Files Tool Seftings -Job Setup

-& Machine Configuration Satup Type
| |- @ Work Holding
| L2 Work Support Initial Spindle
1] Setup Type (@) Left spindle
l-dc wes
(D Lek Spindle (O Right spindie
| = Part Geometry
== Bar Stock
%3 Toolplane Origin Z
i [ StickOut
L-if] Right Spindle
%5 Toolplane Origin Z
L Pickoff
Stock Type - Pan Handling
Quick View Seitings
Single Pieces of Stock - Pickoff ~]
Setwp Type Single Pieces .. Continuous Bar Stock - Pickoff Stock Pull. Cutof
Continuous Bar Stock - Pickoff. Cutoff

Initial Spindie Left Spindie
Single Pieces of Stock - Pickoff, Cutoff

Single Pieces of Stock - Pickoff

Spindle Separat. 30866142

WCS Top Single Pieces of Stock - Na Pickoff
PartLength 0.000000 Two Separate Parts
Stock Type Bar Stock

PickoffPostion  15.800000

Cutoff Width 0.000000

Left Spindle 2 7.900000
FrontFace Stock  1000000000000..

Bl Emrn ©tank 1A
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4. WCS - Ensure the work coordinate system is set to TOP

Machine Group Properties

Files

.- @ Work Holding
L1 Work Support
] Setup Type

[b Lef Spindle
-l- Part Geometry

Tool Sefings  Job Setup

-4&+ Machine Configuration

Group name: | Machine Group-1

WCS

e

Top

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.

Machine Group Properties

Files

i-- @ Work Holding
21 Wark Support
-] Setup Type
-l WCS
[ Left Spindle
S
- Bar Stock

Tool Settings Job Setup

&+ Machine Configuration

Pan Geometry

S ®

Delete previously created geometry

Show..

[+] Create Riaht Spindle Geometry

[ ® End selection |

Select part geometry.
1

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

X

2 emm—- (@) seiection ) () Clear etection )

Mill-Turn Lesson-2 - 8
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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.

Mach

Files

Qui

Pi

Fr

<

Setup Type
Initial Spindle
Spindle Separat.. 30866142

WCS Machine Group-..
PartLength
Stock Type

Cutoff Width
Left Spindle 2

ine Group Properties

Tool Setiings Job Setup

& Machine Configuration

@& Work Holding
21 Wark Support

|~{iF] Setup Type
-k WCS
[ Left Spindle

21l Geomeiry

= Bar Stock
-#3 Toolplane Origin Z

| [b StickOut
1] Right Spindle

%5 Toolplane Origin Z
:: Pickoff

ck View Seaflings

Left Spindle

5.000000
Bar Stock
15500000
0.000000
7.900000
ontFace Stock 1000000000000

ckoff Position

Back Face Stock 1000000000000
Right Spindle Z
Part Stickout

55327100
0.000000

Continuous Bar ...

Pant Geometry
LY ®

Delete previously created

Create Right Spindle Geometry

() Keep the same

(O Copy to level

Show...

geometry

@ Offset by 100

Create tum profiles

Computation method I§Z'55|:nn
Osice
Calor 9 . Select
Level 20 Select .
Atributes
&

ped

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.
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8. Bar Stock — You can set your stock type, number of parts, outside diameter, inside
diameter and amount of extra stock here. 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

2.00. Add 0.05 extra stock to the face and to the back.

Machine Group Properties

Files Tool Sefings -Job Setp
&5 Machine Configuration
{ @ Work Holding
1% Work Suppon
] Setup Type
k< wes
[ Lett Spindle
| |-sam Part Geomelry
| |-== BarStock
| ~*%2 Toolplane Origin Z
| [ stickOut
- Right Spindle
| ‘ﬁz Toaolplane Origin 2
Lp Pickoff

CQuick View Settings

Selup Type
Initial Spindle Laft Spindle
Spindle Separat.. 30866142
WCS Tep

Part Length 2 875000
Stock Type Bar Stock
Pickoff Position 15.500000
Cutoff Width 0.000000
Left Spindle Z 7.500000
Front Face Stock
Back Face Stock
Right Spindle Z
Part Stickout

55327100
0.000000

<

Single Pieces o...

Stock

Geometry: Bar Stock -

Outside Diameter
Diameter. 20 -4

Extra stock 0.0

[[inside Diameter

Face | Back

Extra face :0.05

Extra back |0.05

1000000000000
1000000000000...

V)

s

Geometry selection
is based on previous
choices made in Job
Setup. Since we
have selected Single
Pieces of Stock —
Pickoff in setup type
we will use bar stock
geometry.

2]

9. Left Spindle — Toolplane origin Z. Set to Compute>Right Face.

Files

i@ Work Holding
| .,:, Waork Support
i{iF] Setup Type
k= wes
[ Let Spindle

I Bar Stock

&} Machine Configuration

o= Part Gaomeatry

glplane Ongin Z
LTh StickOut

Machine Group Properties

Tool Setings  Job Setup

Toaol Plana Origin £

(@ Compute

() Lefttace

(@) Rightface

() Manual

.ﬁ_
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10. Stickout is calculated from the face of the chuck or jaw. We are using a single piece of
stock so we need to leave enough material sticking out for the pickoff. Part length is 2.875
with 0.05 stock on front and back face. Use a part Stickout of 4.5. Enter this value in the

Chuck Face: box.

Machine Group Properties
Files Tool Setings -Job Setup

&} Machine Configurstion
| -l Work Holding

| ; Work Suppon
-] Setup Type

k= wCs

[ Left Spindle

i-ogm Pan Gaometry
:---= Bar Stock

i %5 Toolplane Origin 2

g SvckOul

Pan stickout
Distance from

Chuck face 45

Jaws [2374008 |

&

b

11. Pickoff — We need to calculate our pick off point. The hexagon on the right is 0.88 long, plus
the chamfer of 0.030 so we need to be sure to stay clear of that. We should be safe
grabbing the part close to the mid-point. Select the midpoint of the 2.00” diameter stock.
Distance from chuck face should be 2.625.

Hit OK [e

Files Tool Seftings Job Setp

&% Machine Configuration
| @ Work Holding
190 Work Suppoit
-] Setup Type
He wes
[ Left Spindle
| |-=e= Part Geometry
: Bar Stock
| \~#z Toolplane Origin Z
| [ StickOut
0 Right Spindle
\-#3 Toolplane Origin Z
—}q Pickoff

Quick View Settings

Setup Type Single Pieces 0.
Initial Spindle Left Spindle
Spindle Separat. 30.866142

WCS Machine Group-.
Part Length 2 875000
Stock Type Bar Stock
Pickoff Position  6.562008
Cutoff Width 0.000000

Left Spindle Z 3937008
FrontFace Stock B.987992
Back Face Stock 6012932
Right Spindle Z 33936024
Par Stickout 4500000

: : >

Pickoff

Distance from chuck face 2625

L4

Select Pickoff Z Position

@ Q

e
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12. 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 / Chuck Boundary
|

I

} o Stock Boundary
|

\ /

Y

_.)e -

i
Machine Group-1 WCS,
(WCs,C,T)

I

-
|
|
| |
! I
1 |
New WCS keyed to the Machine Gr?up
.L ‘
z | |

. 0.9760n
Machine Group-1 WCS. Tnch

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

Wiew Turning Milling
m [id] Toolpaths [f;] Levels [&dl Groups ' T A Hsk . | |B ) save Bookmark
: Bl - o 7 - / T S + =
E Salids ] Multi-Threading Emm = ™ Restore Bookmark
Advanced ' ' = - ~ Show Show Show Snap  Rotation [ ORCHE | New
Display ¥ @M E Art Axes¥ Gnomons¥ Tool™ Grid toGrd  Position -
Toolpaths & Managers Display & Grid & Controller 1
X
z Select tabs to change Viewsheet
Machine Group-1 WCS /
Viewsheet-1 | | Machine Group-1.Left | Tl Machine Group-1.Right T Machine Group-1.8oth  +

Mill-Turn Lesson-2 - 12
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14. 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
+-m-Q-=cdo-
Marme
o Top
Front
Back
+  [Bottom
Right
Left
Isometric
Isometric reverse
Trirmietric
+  Tool Spindle - Machine Crient.
+  Machine Group-1 WCS
<  Machine Group-1.Turning.Left.Uppe...
+  Machine Group-1.Turning.Left.Low...
<  Machine Group-1.Face Mill.Left 1
<  Machine Group-1.Face Mill.180.Left 1
+  Machine Group-1.Cross Mill.Left 1
«  Machine Group-1.Axis Sub.Left 1
«  Machine Group-1.Turning.Right.Up...
«  Machine Group-1.Turning.Right.Lo...
+  Machine Group-1.Face Mill.Right 1
«  Machine Growp-1.Face Mill.180.Rig...
+  Machine Group-1.Cross Mill.Right 1
«  Machine Growp-1.Axis Sub.Right 1
Machine Group-1.Top Right Spindle

s-9-Ere

G WCS C T Offsat Display

GEWCs C T

= New P

I-l—ll-l—ll-ll-ll-lsﬂﬂﬂﬂﬂ

nes

15.

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

Job

Setup.

Files

Machine Group Properties

Tool Seftings  Job Setup

. -Q Machine Configuration

i@ Work Holding
L 121 Work Support

iEl Setup Type

-

D‘J Left Spindle

i~ Part Geometry
== Bar Stock

~

Group name: l Machine Group-1 ]

WCS

Top

X

16. Save your file as MillTurnLesson2 E

Mill-Turn Lesson-2 - 13
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TASK 3:

MAIN SPINDLE TURNING AND THRU HOLE DRILLING
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

File Home Wireframe Surfaces Salids Madel Prep Mesh Drafting Transform Art Machine View Turning Milling

. J " g _ | i > e o

= = - | | - | ] | E i

1 - - d T — — - ;
F . . Stock SEOEKN Sto
Rough Finish Dril Pinch Turn Face Cutoff J Pickoff/Cut... Pickoff Stock Pull  Tailstock Shading Display™ Moc
General Part Handling Stock
Toolpaths v R X
N Tk - :

2. 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 Left as we will be using the lower turret to turn on the main (left)
spindle. Then hit the green checkmark to accept.

i Lathe Face * |
Teolpath paramelers  Face parameters
: = . .
Tool number. |1 Offset number. |1
fia— | Tool Angle..
B Axis Combination / Spindie Qrigin X |k

T0101 RO.031:

ROUGH FACE LE] #ws Combination Spindle Qrign
L L Hama Origin 7 wiork Offset  Display M.
Maching Group-1.Face MIL1E... 11.787008 O Radial
tachine Groug-1.Turning. Left...| 11.287008 |0 | nicr
_ Upper Laft Lipper Right Machine Group-1.Turning. Righ... 30574016 1 Radial
IC T r
4 L

T0303 RO.0154

OO FINISH LEFT e
e Work Offast Deaplary Made
3 Marus '._,"Dlem:lnc
T1212 R0.031; 2 11287008 7 gniy tomet ) radal
0D 55 degRig
e 0| e
Show library tools Right-click for ophons \
Select library tool .. Tool Filter.. 3
Axis Combination | Spindle Origin
L Upper Left [17o batch
Wme Group-1.Turning Left Upper [0 IoolDisplay Stock Update..  [] Ref point
Generate toolpath (] () e

Mill-Turn Lesson-2 - 14
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3. On the Lathe Face Properties window choose T0101. We will not spend time adjusting
speeds and feeds. Using defaults will suffice for these lessons.

a¥ Lathe Face

g1

T0101 RO.0313
ROUGH FACE LEF...

T0202 RO.0313

T0303 RO.0156
OD FINISH LEFT - .

[
Show library tools

Lower Left

ODROUGHLEFT - .

Select library tool .

Toolpath parameters Face parameters

T0101 RO.0313
'OUGH FACE LEF ...

T0202 RO.0313
0D ROUGHLEFT - .

T0303 RO.0156
OD FINISHLEFT - .

Pal
Right-click for options
Tool Eilter...

Axis Combination / Spindle Origin

F Spindle origin: Machine Group-1, Tuming Left Lower

v

Tool number. |1

Offset number. |1

Tool Angle
Feead rate: ;U.U'I @ infrev (:l nfmin micro-in
[CIFinish feed rate nfrev nfmin micro-in
Spindle speed: 200 @css CORPM
[IFinish spindle speed 1000 RPM
Max spindle speed: .5000
[IForce tool change
Comment
7o batch
[0 IocolDisplay Stock Update... O Ref point
Generate toolpath (v] (x ] (2]

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.

g Lathe Face

O) Select Pomts
-
(@) Use stock

Finish Z..

=

Toolpath parameters Face parameters

— Entry amount

' — [[JRough stepover
4

! — [“Finish stepover.
¥

Tool Compensation
Compensation type:

Compier T3]

Compensation
direction:

Right v b

Reoll cutter around
comers

All v

Maximum number of finish passes:

om
— Owvercut amount

/ 00

~— Retract amount

L
L

01 Rapid retract
—— Stock to leave: O Comer
X _'?'” O Lead In/Out
[Clcut away from center line O Filter
[[Jcross centedine cut
O Chip Break

Generate toolpath

|:| Second Feed/Speed

v Q Q

|

Mill-Turn Less
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4. 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 Backplot v 3 X%
WX hIxG-|EBS-Bo . 7 @
ﬂ . v AL “' ﬂ E] . " -T Q’

= el e bt -

L3020 I3 CON A 73

¥ Backplot > i
(Sl l]e]<[a]
%% @& H|
o o

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

Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art Machine View Turmng
| ¢ I
— - |
B B é lu He - bi=d
Mnll PochTum  Face Cutoff 5 | PickofffCut..  Pickoff  Stock Pull gilftock O.. sﬁ:’,f“ng
General Part Handling

Mill-Turn Lesson-2 - 16
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6. 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.

—{Selec} the outer boundary or select the retraction point or select done \ |

g X
Mode B [
®| o

(@) Cplane Oso

Selection Method

Branches

Start/End

7. 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. Since we are turning the OD, we set the Tool B Angle at 90.0 for the

correct orientation.

o%, Lathe Rough

Toolpath parameters  Rough parameters

o !
| Tool number. |1 | Offset number. |1 J
f e | — Tool Ange..
5 Tool Angles
f 0101 R0.0313 T0202R0.0313 Aangle:[0.0 | B angle [300
ROUGH FACE LEF 0D ROUGH LEFT - : .
|
| :
h Feed rate: .0.01 @infrev O infmin () micro-in
1| S— —_—
b Plunge Feed rate 0005 @infrev  COinfmin () micro-in
i — 1
| Spindle speed: 200 @®css CJRPM
| T0303 RO.0156 T1111RO0313 e R
ODFINISHLEFT - .. 0D 55 deg Left Max spindle speed 5000

[IForce tool change

T1212R0.0313 T2121 RO.0156

A Comment
0D 55 deg Right 0D FINISH RIGHT - .. .l
[7] Show library tools Right-click for options
Select library tool .. Tool Eilter...
Axis Combination | Spindle Origin
L UpperLeft D Ta batch
Spindle origin: Machine Group-1.Tuming Left Upper... D Tool Display. Stock Update.. D Ref point
Generate toolpath (v} (x] (2]

& Tool Angle X

Tool Mg%
4 ~
Plunge Direction... Feed Direction...

Tool Orientation on Mack

@ 0deg
(0) 180 deg.

(O Other;

Cutiing Direction

[ Manually define the cutting direction
ke
AR

© |0 | e
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8. 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.

# Lathe Rough

Toolpath parameters  Rough

parameters

Entry amoun

Exit amount

Cutting Method:
One way

p—

00 |
J

Rough Direction/Angle

|
AI_\ Stock to leave in X
om

Tool Compensation

Min cutdepth

Stock to leave inZ:

om

Variable depth

|o_u—] % of depth

[] Generate toalpath

Overlap.. | Compensation type:
Depth cuts: | Computer .
OAuto
@Equal steps Optmize cutter comp in
control
o c
i Depth of cut II}.'I | direction
lncramacisot [0005 Righ - P

Roll cutter around comers:

(Al v

O Semi Finish.
ﬁ

l Plunge Parameters... ‘

LeadinOut. |

O Fitier.
O Chip Break
O | sectionuming..
Stock Recognition
|Use stock for outer boundary v
K

X

oo @

& Lead InfOut

o Y

Adjust Contour
[C]Extend | shorten start of contour

i Extend
Shorten

m]

m]
Feed rate

00 injrev injmin.

Use rapid feed rate for vector moves

Entry Vactor

[Zuse entry vector
Fixed Directon
®None
O Tangent
(O Perpendicular

Angle: (1800 =

Length Resoluion (deg ). 45

IntelliSet

Auto-calculate vector
[[JAutomatically calculate entry vector
Minimum vecior length. |0.02

&

Same as toolpath
 Lead InfOut z |
(D)
Adjust Contour i Veckt:
[JExtend  shorlen end of contour [Fuse exitvector
Fixed Direction
e 100 Extend @None
Shorten O Tangent
OPerpendicular
1| Addiine..
Angle: [450 [=]
O EitAc. Length Resolution (deg )y [45
Feed rate InteliSet |
001 e it Auto-calculate vector

Use rapid feed rats for vector moves
Same as toolpath

[[] Automatically calculate exit vector
Minimum vector length: (002

e [0

Again, you can run backplot for a quick visual of the toolpath.
= ;

CDCRAZ

o Ba ckplot

-
B «[2]1]

al
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10. Finish the OD. Select Turning > Finish...

Home Wireframe Surfaces

= T
Finish

Rough

Solids Model Prep Mesh Drafting Transform Art Machine View
AETRRCEN 3O
% I w . bdqd L[4 P4 Do/ W

—-—
Pinch Tum Face Cutoff 5 Pickoff/Cut... Pickoff Stock Pull  Tail 0. [ SE;%f:g D&#’.‘
General Part Handling 5

11. 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.

~ Select point or chain contour |

(@) Cplane

i

S |
Ld

Wireframe Chaining X
Maode
® @

Selection Method

O
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12. 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.

2 Lathe Finish X ‘
Toolpath parameters  Finish parameters
. = )
Tool number. |2 Offset number. |2
Tool Angle.
T0101 RO.0313 T0101 RO.0313
ROUGH FACE LEF... ROUGH FACE LEF...
Feedrate: (0.0 @ infrev O infmin (O micro-in
Spindle speed: [200 @css ORPM
M dl o [5000
T0202 R0.0313 70202 R0.0313 - 2
ODROUGHLEFT -..  [elek=isi¥leto RSy
DEG
[:I Force tool change
» Comment
Show library tools Right-click for options
Select library tool.. Tool Eilter..
Axis Combination [ Spindle Origin
Lower Left D T batch
F Spindle origin: Machine Group-1.Tuming Left Lower... |:| Tool Display Stock Update. . |:| Ref point
Generate toolpath (v] Q (2}

13. 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.

. Lathe Finish

Toolpath parameters  Finish parameters

Finish stepover.

[0 | [

Stock to leave in X
|00 |

Stock to leave in Z-
I+ oo |

Finish Direction

B

Generate toolpath

Mumber of finish passes:

Tool Compensation
Compensation type

| ca mputer r

Opt

control

Compensation
direction:
W

Roll cutter around comers

All v

M Comer Break

1 Down cutting.

@ [iesamon ]

Plunge Parameters..

O Filtar

] Chip Break
[ Extend contour to stock

Adjust Contour Ends

V) Q

(2]

|
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14. Run Backplot to verlfy the toolpath.

A Backplot b4 i
¥
Sl ¥« [2] ¢
2|7 @H
e/ e

15. Next, we will drill the ¥2” diameter thru hole with the lower turret. Since this will be a static
tool, we need to select Drill from the Turning menu.

Home Wireframe Surfaces
Rough Finish

Solids

Model Prep Mesh Drafting Transform Machine Turmng
R Lt Dt ﬁ
| ss = F "‘1
- Stock
Cutoff 5 Pickoff/Cut... Pickoff Stock Pull  Tailstock O.. ¥ ghading
Part Handling
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16. Lathe Drill Properties. Select a /42" diameter drill and check Axis Combination is set to Left
Spindle Lower Turret and Turret Index Position is set to Left spindle.

i | athe Drill »

Toolpath paramefters  GB3/G87 Drilling Cycle

Tool number. |3 | Ofisetnumber. |3 |

T122122 025 Dia. T1231230.375 Dia.

DRILL .25 DIA DRILL 375 DIA Tool Angle.

—al

oo : § oo -
T12412405Dia T1251250.75 Dia. Faeciatc, [ @injrev Oinfmin ierorin
DRILL 5DIA DRILL .75 DIA e —

Spindle speed | 200 C)css @ RPM

Max. spindle speed: | 5000

[ B e—

T126126 1. Dia. T127127 1.25 Dia.
DRILL 1. DIA DRILL 1.25 DIA. [[IForce tool change
w Comment
Shaow library tools Right-click for opions
Select library tool_, Tool Filter...

Axis Combination / Spindle Origin
Lower Left [ To batch

F Tgln Machine Group-1, Turning Left Lower.. [0 IocolDisplay Stock Update... O Ref point
Generate toolpath (] (]

17. Drilling Cycle Parameters. Change the depth to -3.0 to drill thru the stock, then check the
Drill tip compensation box to ensure the drill goes all the way thru. Green check to accept.

a | athe Drill b 4

[

Toolpath parameters GB3/GE7 Drilling Cycle

30 Dyill Cycle Parameters
Depth. . |-
u | = Cycle

(O Absolute (@) Incremental GB3/G87 Drilling Cycle o

Drill Paint.

Clearance... _D 25

(O Absolute (@ Incremental Dwell (w) |00
[CIFrom steck

Retract . |01

() Absolute (@ Incremental et
[C1From stock v
/Breakmrough amount (025

Generate toolpath O O 9
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18. Next, we will chamfer the thru hole using the upper turret. Since this will be a rotating tool,
we need to select Drill from the Milling menu.

Home Wireframe Surfaces Solids Model Prep Mesh Drrafting Transform Art Machine

view || xairng
TR E = e ¢ 9 8. b 58O

Contour Drill WI Face : OptiRough  Area Roug..  Waterline Raster = Curve Swarf Milling Unified Deburr

2D D Multiaxis

19. Toolpath Hole Definition. Select the outer diameter of the chamfer on the Z0 face. This
will set the initial depth to the correct point on the drilling parameter page.

Toolpath Hole Definition

Select one or more entities to add to or remove from the Features list.
Click or window select solid holes, solid arc edges, wireframe arcs, lines, points or AutoCursor positions.
- [Ctrl+click] to select all matching radius solid features.

SRS Advanced

FaTh 2 - [Ctrl+Shift+click] to select all matching radius solid features on the same vector as the initial selection.
- = - [Double-click] to select a solid hole.
*/ Type Diameter - [Ctrl+Double-click] to select all solid holes of the same type.
Solid Arc 1 jo.55

- Click on a selected solid feature's arrow to change direction.

G||% 11|
Depth Filters A
®) Use highest Z depth
Use lowest Z depth
oft
Sort A

1 k Selected Order -
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20. Next, we will create a tool. Highlight tool on the left side menu, then right click in the white
box and select Create tool.

B 2D Toolpaths - Drill/Circles G83/G&7 Drilling Cycle

VW

Toolpath Type

Cut Parameters
E Tool Axis Control

Status  Tool Nu...

Assembly ...

Tool Name Holder Na...

2. Right click anywhere
inside white box.

Diame...

Corner Ra... Length Flutes

Limits
Hole Segments
(= Linking Parameters Select library tool...
@ Tip Comp
Ref. Points <
Safety Zone L
Arc Filter / Tolerance [ritter :
Select library todl... [ I Getangied head
Load tool on machine..
Save tool to library...
Tool diameter: | 0.0 Comer radius: Tool manager... (Generic_Mill-Turn_UB_LTZ_DS_INCH)
View >
" I »
Quick View Setiings Tool name: 0.625 5/8 X 90 Spot Drill UsKE Dok
Tool 0.6255/8X 9. A 2 i Re-initialize feeds & speeds
Tool Diameter 0 Tool Number: 2 Length Offset: Feed speed calculator...
Couner Rnddus' Offset: Search for cut parameters...
Feed Rate 2 £ [ TruTTe U Ty oo
Spindle Speed 400
Tool Length 4.5 Comment
Length Offset 2
Diamater Of... 2
Cplane / Tpl... Machine Grou.
Axis Combin... Upper Left L
Tip comp off [J7o batch
Wark tuna 1HINDFFTNEN
« = edited
@ = disabled [“] Generate toolpath (v} [x} (4] 2]

21. Select Spot drill from the menu, then click the Next button.

T

Define Tool

Current Step: .

What type of tool would you like to create?

Select Tool Type
\y| Define Tool Geometry Select the tool type you wish to create from the list below.

Finalize Properties

“SIOT g Taper i Uave mim
o
Gi Lollipop mill Engrave mill Thread mill
G|
bo|
High feed mill Custom tool
n
- 4 Accelerated Finishing™
)
i % Barrel form @ Oval form u Taper form
: N
M Lens form @ Lens barrel form —
L
n
4 Holemaking
ﬁ Drill ﬂ Spot drill bJ Center drill /
Help Cancel Back Finish

Wtk funa

THINEEET
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22. From the Standard sizes dropdown, select the 5/8 X 90 spot drill size.

Define Tool 5
Current Step: - .
Define Spot drill
Select Tool Type
Define Tool Geometry Adjust geometric properties used to define the tool shape.
Finalize Properties
Standard sizes A [ -] Scalable
El -
Size Drill Diameter Tip
1/8X 90 0125 %0
3/16 X 90 01875 %0
144X 90 025 %0
5/16 X 90 03125 %0
3/BX 90 0375 L %0
1/2X 90 05 1 4 %0 1 05
5/8X90 s 0625 1 45 El 1 0625
3/4X 90 075 1125 5 %0 1125 075
10X 90 1 125 6 90 125 1
Non-cutting geometry A
Shoulder length: 15
Shank diameter: 025
043100 -
23. Click the Next button to advance to the Finalize Properties screen.
i !
Define Tool X
Current Step: 3 :
Define Spot drill
Select Tool Type
| Define Tool Geometry Adjust geometric properties used to define the tool shape.
Finalize Properties
Standard sizes ~ H 5§ " Scalable
brol 5/8 X 90l =
G
o Overall dimensions A
i Drill diameter: 0.625
¥ Overall length: 45
rog Cutting length: 1
101 -
Tip treatment ~ -
pn
Tip angle: 90
: N
Non-cutting geometry ~
bn Shoulder length: 1
Shank diameter: 0.625
0.9740 in [
ey s || ma | e
Wnrk funa___TINnEEFD
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24. We will use the default properties for this lesson. Click the Finish button to create the tool.

Current Step:

Select Tool Type
Define Tool Geometry
Finalize Properties

Help

Finalize misce\lﬁeous properties

Adjust any miscellaneous properties before finalizing tool creation.

Operation AL General

Tool number: 4 Name:

Length offset: 4 Description:
Diameter offset: 4 Manufacturer name:
Head number: 0 Manufacturer’s tool code:
SFM: 6544503 Tool Grade:

FPT: 0.0025

Number of flutes: 2 Drilling

Feed rate 2 Peck 1 (% dia):
Plunge rate: 25 n Peck 2 (% dia):
Retract rate: 0 Peck clearance (%):
Spindle speed: A Dwell:

Spindle direction: Clockwise L Chip break (% dia):
Material: Carbide . Cyde:

v

Cancel

0,625 5/8 X 90 Spot Drill

Mastercam

Mastercam Default ¢ = | =

Drill/Counterbore x

Back

Next

X

-|

ol[a][e]le

Finish

25. From the Setup menu on the left, select the Machine Group-1.Face Mill.Left 1 from the

dropdown.

YV

Toolpalh.Type
Tool
Holder

Stock

Cut Parameters
B Tool Axis Control
Limits
Hole Segments
= Linking Parameters
@ Tip Comp
Ref. Points
Safety Zone
Arc Filter / Tolerance

Quick View Settings
Tool 0.6255/8X9. A
Tool Diameter 0.625
Corner Radius 0
Feed Rate 2
Spindle Speed 400
Tool Length 4.5
Length Offset 2
Diamater Of... 2

Cplane / Tpl... Machine Grou.
Axis Combin... Upper Left

Tip comp Off

Wnrk tuna Plana Rntatine >
< >

« = edited
@ = disabled

|m! 2D Toolpaths - Drill/Circles GB3/GET Drilling Cycle

Mill type

o e

C-Axis Face

Axis Substitution

- |

ur

|
Upper Left

e

Multiaxis

O O

¥-Axis Face

¥-Axis Cross

k-

Flane Rotation

L

Upper Right

Toolplane

Spindle origin

!Mnchirte Group-1.Face Mill.Left 1

Top
Front
Back
Bottom
Right
Left

Isometric

Isometric reverse

Trimetric

Tool Spindle - Machine Orient.

[MMachine Group-1.Cross Mill.Left 1
{Machine Group-1.Axis Sub.Left 1

TgMachine 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
Turret Tool Locator - Machine Orient.

Top:LEFT
ToE:LEFI':Ijl—'I' 59_9'0690

Work Offset
Manual

Automatic

~| Machine Group-1.Turning.Left.Upper 1

| toolpath

¢ o | o | e
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26. Jump down to Linking Parameters on the left side menu. Select the Depth Calculator
button, set the Finish diameter to 0.55, select the Overwrite depth radio button, then

select the green check.

B} 2D Toolpaths - Drill/Circles G83/GE&7 Drilling Cycle

V| HW

T
5 okt Type Calculate incremental values from holes/lines
< Tool
Holder [ Automatic linking
Setup
Stock [Jarc fit maximum radius 0.5
Cut Parameters 500.0
=~ Tool Axis Control L 1ot fomit mele
Limits A
Hole Segments I— [0 | Clearance.. 2.0 Absolute
B Inerementa
@ Tip Comp Associative @
. its
Re. Poy Depth Calculator X | Use clearance only at the start and end of operation
Safety Zone v
Arc Flar { Toleg Use current tool values Retract... 0.1 O avsolute
— @) Incremental
Tool diameter | 0.625 ® @
— 2 () Associative
Tool tip included angle  50.0
Finish diameter | 0.55
1 Tool tip diameter (flat on tip) | 0.0
Qu\ck \hew Semngs
X Absolute
Toal 0.625 5/ (C)Add to depth Depth |-0.275 Top of stock... L ®
Tool Diameter 0.625 — O meremental
Corner Radius 0 (@) Overwirite depth () Associative @
FeedRate 2
Spindle Speed 400 ) I} 7] Depth... (O Absolute
Tool Length 4.5 (® Incremental
Length Offset 2 3 () Associative @
D
et Ofw:2 Calculate depth from of stock
Cplane / Tpl... Top
#Axis Combin... Upper Left Check Colisions [Isubprogram
Tip comp off Absol |l= Incremental
Winrk una Plana Ratatne [T pisplay collisions
>
« = edited
© = disabisd [] Generate toolpath (v} [x] (+] (2]

27. Notice the Incremental Depth is now automatically calculated for you based on your
finished diameter and cutting tool parameters. Green check to accept.

WY 2D Toolpaths - Drill/Circles G83/G87

VHd =

7 Drilling Cycle

X

Toolpath Type

Calculate incremental values from holes/lines

< Tool
Holder [ Automatic linking
Setup —
Stock [Jarc fit maximum radius =]
Cut Parameters 500.0
=~ Toel Axis Control [Joutput feed move
Limits A
Hole Segments Clearance... 2.0 Absolute
=] Increments
@ Tip Comp Associative @
Ref. Points =
Safaty Zone Use dearance anly at the start and end of operation
Arc Filter / Tolerance
! [ 31 O Absolute
@lncrememal
() Associative @
Qu\d& \new Smngs
Tool 0.6255/8X9. A Top of stock... 0.0 (@) Absolute
Tool Diameter 0.625 (O ncremental
Corner Radius 0 OAc\m @
FeedRate 2
Spindle Speed 400 Depth... -0.275 (O Absolute
Tool Length 4.5 (@ Incremental
Length Offsat 2 1= O nat @
Diameter Of... 2
g Calculate depth from top of stock
Cplane / Tpl... Top
#Axis Combin... Upper Left Check Colisions [Isubprogram
Tip comp off Absolute Incremental
Winrk tuna Blana Rntariar ¥ [ pisplay collissons
@ = disabled [] Generate toolpath (v} [x] (+] (2]
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28. Run Backplot to verify the toolpath.

rEa i [z g e

& Backplot %

¥
3 N 3 B [

<% @R

[

29. Save your file. EJ
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TASK 4:
MAIN SPINDLE MILLING

< In this task you will mill the hex on the main (left) spindle.

1

. To mill the hex, we will use a simple contour path using wireframe geometry. If you do not

have wireframe geometry, create it first by selecting Curve All Edges, then selecting the

entire solid model.

Home l ere[ramel Surfaces Salids Model Prep Mesh Drafting Transform Art Machine View Turning Milling
>~ & /7 Line lel * Arc 3 Points b n ¥ Raster to Vector ¥
+ L © ot AD EB; S| @]«
i J'/ |, Line PerperMygular N Arc Tangent |:| [L‘I'] [, Stair Geor em—- §
Point Bolt Line Circle Spline Rectangle Create Bounding Silhouette Turn  Relief Curve | Curve [urve Slice
Position™ Cirde | Endpoints - Line Closest ~ Center Point |_/! Cirde Edge Point Manual™ - Letters Box Boundary Profle Groove [O] Door Geometry = One Edge]All Edgesfoy Plane ~
Points Lines Arcs Splines Shapes Curves
2. Select Milling > Contour.
Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art Machine View Turning
B 5. '8 e 88 & ®
L E b C = L3 S = -
Contour rill Dynamic Mill Face 5 OptiRough  Area Roug..  Waterline Raster Curve Swarf Millin Unified Deburr
2D iD Multiaxis
3. Chain the hex using wireframe geometry.
Branch point reached. Select next branch
or select an entity to start a new chain (2). I
[Shift+click] to select tangent entities.
X | Wireframe Chaining * ‘
Mode
(O cplane @30
Selection Method
\
F )
T | e
|8 | i
+ J
In Wait
— )
)
9 DL\Q\
Branches |
r Tz‘ =
Start/End
I« g
& €
I =
\
| @ |0 | e
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4. Select a 1/2 Bull Endmill with a 1/32 rad from the library. In the Setup page set the Mill
Type to C-Axis Face. This will force the chuck to rotate and will also keep X above the
centerline which is a must for some mill-turn machines. The output code will consist of C and
X movements. If we had used Y-Axis Face the tool would profile the hex much the same as a

milling machine would with a combination of X+Y movements.

B 2D Toolpaths - Contour

V Wl &

Toolpath Type
o Tool
Holder
Setup
= Cut Parameters
| |- @ Depth Cuts
Lead In/Out
' Break Through
@ Multi Passes
= Linking Parameters
Ref. Points
Arc Filter / Tolerance

X

Status  Tool Nu...
i v« 2

i < -

Assembly ...

Tool Name Holder Ma... Diame... Comner Ra... Length Flutes
0.625 5/8 X 90 Spot Drill 0.625 0.0 1.0 2

1/2 BULL ENDMILL 0.0313 R... - 0.5 0.03125 1.0 4

B! 2D Toolpaths - Contour

Y W

Toolpath Type
< Tool
Holder

=l Cut Parameters
| |- @ Depth Cuts
Lead In/Out

@ Break Through

@ Multi Passes
= Linking Parameters
[ Ref. Points

Arc Filter / Tolerance

Quick View Settings

Tool Diameter 0.5

Corner Radius 0.03125

Feed Rate 8.5568

Spindle Speed 1069

Tool Length 3

Length Offset 3

Diameter Of... 3

Cplane / Tpl... Machine Grou...
Axis Combin... Upper Left
Work type C-Axis Face

v = edited
& = disabled

Tool 1/2 BULL END...

Spindle origin  0.000, 0.000, ...

Mill type

wmlsmumn

Lk

O

W-Axis Face ¥-Axis Cross

Toolplane
Machine Group-1.Face Mill.Left 1
Align with machina
Derive from geometry
Maintain spindle origin

Use alternate B-axis solutior

Plane selection and creation information

Upper Laft Upper Right
” Lower Left Lower Right
Plane Rotation
Spindle origin
Machine Group-1.Turning.Left.Upper 1

Work Dffset
Manual

Automatic

Machine Group-1.Face Mill.Left 1

[] Generate toolpath (] 0 o
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5. Enable Lead In/Out and set appropriate values. On the Linking Parameters page make

the changes below if needed. Green check to accept.

W 2D Toolpaths - Contour

LIS T

Toolpath Type Lead Tn/Out
+ Tool ———y
Halder [~ Enter/exit at midpoint in closed contours ] Gouge check overlap 0.0 |
Setup Entry Exit
.:ﬁi Cut Parameters Line Line
@ Depth Cuts
y Tengent v Tangent 3
@ Break Through Length | 60.0 0.3 | Length 60.0 D |u‘3 |
@ Multl Passes
=+ Linking Parameters Ramp haight 0.0 S bkl 0.0
Ref. Points sy | i
Arc Filter / Tolerance Ramp angle 1.0 Ramp angle 3.0
P O e
For 1 Tk, et 1
Radus | 60.0 03 | Radius 00 e o3 |
Sweep 60.0 | " Sweep €0.0 |
4 1
Helix height 0.0 7 Helix height %0
|m! 2D Toolpaths - Contour
L]
Toolpath Type
< Tool
Holder
Setup
Bl Cut Parameters [ Arc fit maximum radius 0.5
& Depth Cuts 500.0
- Lead In/Out [Joutput feed move
@ Break Through S
@ Multi Passes —_— Claarance... 2.0 @) Absolute
|: M Linking Farameters Olﬂl‘.!‘ementﬂl
Ref. Points @) PR © @
Arc Filter / Tolerance
["Juse dearance only at the start and end of operation
Retract... 0.25 O Absolute
@]nl:rememl
() Associative § @
Feed plane 0.1 (O Absolute
(@) Incremental =
() Associative = @
Quick View Settings
Tool 1/2 BULL END... ® Absolute
Tool Diameter 0.5 (O Incremental 2
Corner Radius 0.03125 () Assaciative v @
Feed Rate B8.5568
Spindle Speed 1069 (@ absolute
Tool Length 3 (O)Incremental
Length Offset 3 o T & @
Diameter Of... 3
Cplane / Tpl... Machine Grou...
Axis Combin... Upper Left
Work type C-Axis Face
Spindle origin  0.0040, 0.000, ...
v = edited
& = disabled [] Generate toolpath O 0 O
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6. Backplot the milling operation and save your work.

PR ]z a 1) . @
|§’ Backplot R ><'
=
B~ 2
+ %@ H
o | e
ox
9
057020

7. With the operation set to C-Axis face it is not important where the chain starts. The start of
the cut will always be rotated to the top. For example, copy the op we just made after the
original. Right click/hold then drag to the red arrow and release the right button.

Toolpaths vEX
v hixG-BR-Bo 7 0
Gx=M vacd Mokl T ¥

=¥, Machine Group-1

-|-|=. Properties - Generic Fanuc Mill-Turn LTZ
| L= Files

Yo Tool settings
| @ Job setup
—-a3 Toolpath Group-1
1 - Lathe Face - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-
2 - Lathe Rough - [WCS: Machine Group-1 WCS] - [Tplane: Machine Grouj
3 - Lathe Finish - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group
4 - Lathe Drill - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1
7 5 - GB3/G87 Drilling Cycle - [WCS: Machine Group-1 WCS] - [Tplane: Macl
; Parameters - Work offset #0
t #2 - 0.6250 SPOT DRILL - 0.625 5/8 X 90 SPOT DRILL

- Geometry - (1) Entities

L2 Toolpath - 7.2K - militurn lesson 2.nc - Program number 0
—-F7 & - Contour (2D) - [WCS: Machine Group-1 WICS] - [Tplane: Machine Grou
= Parameters - Work offset #0
#3 - 0.5000 BULL ENDMILL - 1/2 BULL ENDMILL 0.0313 RAD
Geometry - (1) chains
Toolpath - 9.2K - millturn lesson 2.nc - Program number 0

Move before
Move after

Copy before
Copy after lb

Cancel

w[ ] o[ et

Toolpaths v 3 X

h =

=¥, Machine Group-1
[E Properties - Generic Fanuc Mill-Turn LTZ
®7 Files
To Tool settings
@ Job setup

Toolpath Group-1
#-[7 1 - Lathe Face - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-
- Lathe Rough - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group
- Lathe Finish - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group
- Lathe Drill - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1
- GB3/G87 Drilling Cycle - [WCS: Machine Group-1 WCS] - [Tplane: Macl
= Parameters - Work offset #0
#2 - 0.6250 SPOT DRILL - 0.625 5/8 X 90 SPOT DRILL
Geometry - (1) Entities
Toolpath - 7.2K - millturn lesson 2.nc - Program number 0
- Contour (2D) - [WCS: Machine Group-1 WCS] - [Tplane: Machine Grou
= Parameters - Work offset #0
#3 - 0.5000 BULL ENDMILL - 1/2 BULL ENDMILL 0.0313 RAD
Geometry - (1) chains
= Toolpath - 9.2K - millturn lesson 2.nc - Program number 0

—-2 7 - Contour (2D) - [WCS: Machine Group-1 WCS] - [Tplane: Machine Grou
Parameters - Work offsat #0

#3 - 0.5000 BULL ENDMILL - 1/2 BULL ENDMILL 0.0313 RAD

Geometry - (1) chains

LZE Toolpath - 9.2K - millturn lesson 2.nc - Program number 0
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In this new operation (7-Contour (2D)) select the geometry to open the Chain Manager. Right

click Chain 1 and select Start point.

Toolpaths » 2 x| |Toolpaths v A ox
- o — ]
kk a= a LI s )
® e X <
=l-4%. Machine Group-1 =5, Machine Gr
: Propertie| . Propert{ =¥ Chain Manager X
! Files | T Chain Manager * | Filas
Toold Tool | [T ———
| L. Jobsq | ) Chain 1 I | L@obg | » Add
=i Toolpath| | » = Toolpat 3
@11 & Machine Group- B0 1-14 R e #: Machine Group-
£ 2- 12 A o: Machine Groy B 2-| Rechain all ne: Machine Grouj
1 3 - La - : Machine Group B0 3-8 ; 1&: Machine Group
B14-12 2. Right click Machine Group-1 00 4- 14 Resync all & Machine Group-1
i 5-cH 4 1- [Tplane: Macl 20 5- ¢ Reverse order 51 - [Tplane: Mac!
5 Fal Fi -
-T #2 . # Sort options... =i
-0 G G
= 1d o = Analyze Eo
= 6-Cq 1e: Machine Grou = 6-4 1 ; in2: Machine Grou
== pal 1 i S Edit
P4y Chaining |
#3 Chaining tolerance: | 0.0001 3 RAD # Delete - |3 RAD
Ge : G )
L Q 9 E° T Rechain single o
=" 7 - Contour (2D) - [WCS: Machine Group-1 WCS] - [Tplane: Machine Grou =73 7 - Contour (2D)| Reverse - [Tplane: Machine Grou
-~ Parameters - Work offset 20 {."= parameters - | .
#3 - 0.5000 BULL ENDMILL - 1/2 BULL ENDMILL 0.0313 RAD #3-0.5000 B i s ELU.USL3 RAD
Geometry - (1) chains Geometry - (1 Edit tabs
Toolpath - 8.2K - millturn lesson 2.nc - Program number 0 Toolpath - 9.2 i number 0
Change at point..

Chaining

Start/End

4

% Original start point

R

Move the start point, accept the changes then rebuild the op.

Chaining

New start point
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With the toolpaths displayed you can see how they look different.
[ |

Take note of the jaw position before starting a Backplot on this new op. When you start the
Backplot you will notice the jaws have indexed to move this cut start point to the top.

Note: You may need to check the box for Simulate Rotary Axis in the Backplot Options for this
to display correctly.

T
A
\

8. Delete this extra op (7-Contout (2D)). It was just for demonstration. Resave your file.
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TASK 5:

POCO - PICK OFF CUT OFF

2 In this task you will pick the part off and transfer it to the sub (right) spindle.

1. From the menu bar select Turning > Pickoff found under the Part Handling section. This

will launch the Pick off, Cut off dialog box.

Mesh Drafting

Pickoff/Cut..

_ra"::‘r_‘"" __’J..-:

Machine q M

PR 4

: Stoc tock
Pickoff Stock Pull  Tailstock O... S"ﬂ?’:lfu U§P|ﬂh"

2. Pickoff. Since we are using a single piece of stock and not barstock, set the Strategy to
Pickoff. 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.

Note: The Pickoff/Cutoff routine is not available since our job setup settings do not support

that operation for this part.

Pickoff

F;:.ﬁllgn spindles

3-8 Pickoff spindie

Strategy: |Pickoff (Upper Stream)
Pickoff (Upper Stream)
Operations Pickoff {Lower Stream)

w4 Pickoff spindle -
£ Pickoff spindle -
¥4 Pickoff spindie -
! Pickoff spindle -
1 ea Stock spindle -

»# Park Lower Turret Under Left Spindle

Undlamp and eject part
Move to clearance distanc
Move to grip position
Clamp and transfer stock
Unclamp
- Retract

»# Send Lower Turret Home

w Name: | Pickoff - Upper Stream

Curh

Park Lower Turret Under Left Spindle

Turret Park

Turret: | gwer Turret

Destination: Lower Park Left

Linear
Movement type: Z first
x: 0.0 Offset from home pasition
y:| 0.0 Offset from home position

I -14.76378 Offset from home pasition

Toulﬂall

Index position: 9

X
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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.
Toolpaths

P

Properties - Generic Fanuc Mill-Turn LTZ
7 Files

To Tool settings
@ Job satup
aa Toolpath Group-1

+-[71 1 - Lathe Face - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning.Left.Lower 1]
+ 7 2 - Lathe Rough - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turming.Left.Upper 1]
[ 3 - Lathe Finish - [WICS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning.Left.Lower 1]
4 - Lathe Drill - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning. Left.Lower 1]
] 5 - GB3/GB7 Drilling {y:le [WCS Machine Grnuprl wCs] - [Tplane Machine Group-1.Face Mill.Left 1]

L Left 1]
% Pickoff - Upper Stream

7 - Turret Park - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WICS] - Park Lower Turret Under Left Spindle
8 - Spindle Sync - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Align spindles
1 9 - Spindle Clamping - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Undlamp and eject part
10 - Spindie Move - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindie - Move to clearance distance
#-[7 11 - Spindle Move - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Move to grip position
7 12 - Spindle Clamping - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Clamp and transfer stock|
13 - Spindle Clamping - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Stock spindle - Undamp
22 14 - Spindle Move - [WCS: Machine Gmup—l WCS] - [Tplane: Machine Group-1 WCS] - Fickaff spindle - Retract
: - [Tplane: Machine Group-1 WCS] -

| B Send Lower Turret Home
=] mm Tu-uipmh Group-2

Lp

4. Save your file. E
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TASK 6:

SUB SPINDLE TURNING
2 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. Then select Turning >
Face...

e B .
‘ : Bl =t b4
Si

Stod
Rough Finish Drill Pinch Tumn Face Cuteff 5 Pickoff/Cut.. [ Pickoff Stock Pull  Tailstock O.. = ey

Shading Dif|

General Part Handling

Toolpaths v R X

L

=, Machine Group-1
[Z Properties - Generic Fanuc Mill-Turn LTZ
B9 Files
To Tool settings
@ Job satup

—-a% Toolpath Group-1

| & - Lathe Face - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning.Left.Lower 1]
- Lathe Rough - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-L.Turning.Left.Upper 1]
- Lathe Finish - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Turning.Left.Loveer 1]
- Lathe Drill - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group- 1.Turning.Left.Lower 1]
- G83/G87 Drilling Cycle - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Face Mill.Left 1]

+- = Contour (2D} - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1.Face Mill.Left 1]
7-".., Pickoff - Upper Stream

3 7 - Turret Park - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Park Lower Turret Under Left Spindle
H 8 - Spindle Sync - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Align spindles
— 9 - Spindle Clamping - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Unclamp and eject part
+- 10 = Spindle Move - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickeff spindle - Move to clearance distance
& 11 - Spindle Move - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Move to grip position
v 12 - Spindle Clamping - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Clamp and transfer stock
i 13 - Spindle Clamping - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Stock spindle - Undlamp
- 14 - Spindle Move - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Pickoff spindle - Retract
+-[7 15 - Turret Park - [WCS: Machine Group-1 WCS] - [Tplane: Machine Group-1 WCS] - Send Lower Turret Home
22 Toolpath Group-2

> —

-

@ e w

2. 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.

# Lathe Face X |
Toolpath parameters  Face parameters
= .
Tool number: Offsetnumber. |1
Tool Angle
T0101 RO.0313 B 2xis Cambination / Saindle rigin ®
ROUGHFACE LEF ... R
03 Combnaton Spidle Orgn
. = [ OngnI  Work Ot Duapiny M.
e Lt Inper Sugte
T0202 RO.0313 L] F-J
ODROUGHLEFT-._. QI q
; weark Offset Daplay Moge
anuai [
T0303 RO.0156 T Wik | () Radal
ODFINISHLEFT - . Q
] Lx] (7]
[ =T
Shuwllbrafy tools Right-click for options
Select library tool Tool Eilter... 3
Axis Combination / Spindle Origin
Lower Left [JTobatch
F Wathme Group-1 Turming Lef Lower [] IoolDisplay StockUpdate.. | [ Relpoint
IZ] Generate toolpath O 0 0
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3. 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.

o Lathe Face

T0101 RO.0313
ROUGH FACE LEFT -
80 DEG

T0202 R0.0313
0D ROUGHLEFT - ..

T0303 RO.0156
0D FINISH LEFT -

.,
Show library tools
Select library tool_..

Lower Right

Toolpath parameters Face parameters

v

T0101 RO.0313
ROUGH FACE LEF ...

v

T0202 RO0313
OD ROUGH LEFT - ..

T0303 RO.D156
OD FINISH LEFT -
Pal
Right-click for options

Tool Eilter.

Axis Combination | Spindle Onigin

) Spindle origin: Machine Group-1. Turning Right Low.

Tool number 4

Offsetnumber |+

Teol Angle
Feed rate: iU.U'I @ injrev Oinjmin micro-in
[IFinish feed rate nfrev i ficro-n
Spindle speed: 200 @css ORPM
[CIFinish spindie speed RPM
Max. spindle spead: 7000
[]Force tool change
v Comment
[JTobatch
[0 ZIocolDisplay Stock Update. .. O Ref point
Generate toolpath O 0

2]

%]

4. Make the following changes to the Face Parameters and enable the Corner option. Check
that yours are the same.

ﬁ Lathe Face

Q) SelectPomis
Q
(@) Use stock

FinishZ..

Toolpath parameters  Face parameters

—— Entry amount

[~] Rough stepover:
005 h

Finish stepover.

Tool Compensation
Compensation type:

Computer w .
Compensation
direction:

Left ~ d
Roll cutter around
cormers

All v

Maximum number of finish passes

QOvercut amount
00

Refract amount
01

Stock to leave:
00

|:| Cut away from center line

[[] Cross centeriine cut

Generate toolpath

h!'i |

Rapid retract

# Comer
O Lead In/Out
D Filter
| Chip Break

D Second Feed/Speed

<@ Q 2]

|
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5. After enabling Corner, select it. Make the following changes on the Face Corner page. Hit
OK to create the operation.

Face Corner X |
() Radius (®) Chamfer P
"
T @widn
O Haight 0.03
 SelectChamfer Line..
Angle: 450
Top radius:
Radus: 025 Bottom radius.
Rough Passes

Y

Finish Passes

6. You can do a quick backplot again to check your toolpath. Select just the sub spindle facing
op and run.

ﬁ Backplot b 4 ‘
BTl «[2]
# %@ H
o | @
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7. Rough Milling. We will rough this feature using a 2D High Speed Dynamic Milling
operation. We will need some extra geometry for chaining in this operation. Create Curves
All Edges just like we did on the main spindle side.

Home l ere!ramel Surfaces Saolids Mesh Drafting Transform Art Machine View Turning Miliing
+ ! /' Line Wyglle! Q Arc 3 Points ) D A > P Raster to Vector / & \“.
. | = K
bl M |, Line PerperMyglar { Arc Tangent [ ST Stai Geor comm—-
Point Bolt Line i Circle Spline Rectangle Create Bounding Silhouette Turn  Relief i Curve | Curve Kurve Slice
Position ¥ Circl Endpoints Line Closest ~ Center Point Cirde Edge Point *  Manualv v Letters Box  Boundary Profle Groove [0 Door Geometry = One EdgeJAll Edgesfjoy Plane ¥
Points Lines Splines Shapes Curves

Home Wireframe Surfaces Model Prep Mesh Drafting Transform Art Machine A eﬁ

I 'r. b, L=
LY - EE
i K OptiRough  Area Roug..  Waterline Raster

£l

Dymamic Mill

2D

e & & s

b &% N B

Curve Swarf Milling Unified Deburr

Multiaxis

9. Chain the geometry. There are multiple ways to do this, but for this exercise we will use the
following options shown with black arrows. Be sure to check the From Outside radio
button. When selecting the regions, we will use the Face Selection option under the Solids

mode.

Chain Opticns x |
Chain geometry
Automatic regions
@ > b &
Machining regions

-y o) ®

Machining region strategy
() stay inside

Open chain extension to stock
None (ignore stock) w

Avoidance regions

- o) L ®

Clearance 0.0
Alr regions
-y o) &
[ Expand region
Containment regions
© & &
Entry chain
© & &

Preview chains 4=

| Q0| O

|:|Dnn't show this dialog again this session

Solid Chaining > |
Mode
() cplane (@) 30
Selection Method

» [ @
[o ) o
X | @
» a

Cavitiess All

Face Selection
Selection

r
K o

&

Branches
= I
Start/End

&
LY ?

@ O e
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10. Make the following selections for Machining Regions, Avoidance Regions, and Air
Regions. Green check to accept each set of selections and again when all selected.

[swecmmng x| Machining Regions
Mode
z[®] e

O cplane (CE]

]
1
1
1
i —
Selection Method

> >

Air Regions

=]
1
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11. Select a 1/4” Flat Endmill from the library and change the cutting length to 0.6”. From

the Setup menu select Upper Right as your axis combination and C-Axis Face as your Mill

Type.
Toolpath Type

« Toal
Holder

h
2 Stock

|?_| Cut Parameters
& Corner Pretreatment
@ Depth Cuts
& Break Through
= Linking Parameters
[ Entry Mation
Ref. Points
Arc Filter / Tolerance

; i L it
[ 3 sl
Upper Left Upper Right
C-Axis Face Axis Substitution
0 o » Lowser Left Lower Right
Y-Axis Face Y-Axis Cross Plane Rotation

12. Set your Cut Parameters as shown below.

Y LW E

Toolpath Type
Tool
Holder
Setup
@ Stock
B
& Corner Pretreatment
@ Depth Cuts
@ Break Through
B Linking Parameters
[ Entry Motion
Ref. Points
Arc Filter / Tolerance

Quick View Settings

|W! 2D High Speed Toolpath - Dynamic Mill

Tool
Tool Diameter 0.25
Corner Radius 0
Feed Rate 6.4176
Spindle Speed 2139
Tool Length 2.5
Length Offset 4
Diameater Of... 4

Axis Combin... Upper Right
Work type C-Axis Face
Spindle origin

1/4 FLAT EM...

Cplane / Tpl... Machine Grou...

0.000, 0.000, ...

v = edited
@ = disabled

Cutting method Climb
Tip compensation Tip w ﬂ
Conventional feed rate 100.0 %
Approach distance 0.0 Bottom left
First pass
Offset | 0.0 |%
Feed | 100.0 |nx.
Stepover
Distance | i |%
Angle
Minimum toolpath radius | 10.0 |%
tooi d ithin Cut order optimization
() Distance 0.25 Stock to leave on walls

(@)% of tool diameter Stock to leave on floors

Mation < Gap size, Micro lift
Micro lift distance 0.01

Back feed rate

Micra lift retract
Never w

[#] Generate tooipath

Material

0.0

@ o O e
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13. Set you Linking Parameters and Arc Filter/Tolerance parameters as shown below, then
green check to accept and create the operation.

|B! 2D High Speed Toolpath - Dynamic Mill *

VW E e

Toolpath Type
< Tool

Holder

Setup

.
Lt

© stock i [ Arc fit maximum radius 0.5
-« Cut Parameters =
T 500.0
@ Comner Pretreatment [ Joutput feed move :
@ Depth Cuts -
@ Break Through Clearance... Iz-“ (@) Absolute
SR L inking Farometers| «— (O ncremental =
Entry Motion o T 5 @
Ref. Points
Arc Filter / Tolerance Duse dearance only at the start and end of operation
Retract... 0.25 @ Absolute
O].n(mmeml
() Associative Kl @

Feed plane... IO,I (O Absolute

(@) incremental =
() Associative W @
Quick View Settings
Tool 1/4 FLAT EN...
Tool Diameter 0.25
Corner Radius 0
Feed Rate 6.4176
Spindie Speed 2139
Tool Length 2.5
Length Offset 4
Diamater Of... 4
Cplane / Tpl... Machine Grou...
Axis Combin... Upper Right
Work type C-Axis Face
Spindle origin  0.000, 0.000, ...

Top of stock... |e.n | (@) Absolute
(O incremental

() Associative o @

Degpth... -0.5 (®) Absolute

(O ncremental -
O Associative i

= edited
@ = disabled [] Generate toolpath (v} (x] (4] (2]

|B! 2D High Speed Toolpath - Dynamic Mill *

VW E e

Toolpath Type
< Tool i 2
Holder Total tolerance: i 0.001
Setup =
@ Stock
-~ Cut Parameters
@ Corner Pretreatment Cut Line/Arc Smoothing
© Depth Cuts tolerance tolerance tolerance
@ Break Through 0.0005 | 0.0005 | + 0.0
[~ Linking Parameters - . .

Entry Motion 50.0 % I 50.0 % 0.0 %

Ref. Points

ole g *—

Tolerance Distribution

+

Line/Arc Filtering Settings [“1Smoathing Settings
Create arcs in: Use Fixed Segment Length
[y (617) [xz (c18) vz (619)
0.0002
[]one way filtering
Minimum arc radius 0.005 1 Shift points randomly along toolpath
Quick View Settings 1 . —
M radi 1000.0 linimize number of points
Tool 1/4 FLAT EN... amum are raclus I—
Tool Diameter 0.25 (®) Use maximal tolerance value for both Present arcs as line segments

Corner Radius 0

T e (O Tighten Line filtering tolerance

FHcN Sread S108 () Tighten Ar filtering tolerance [] output 3D arc entry motion
Tool Length 2.5 -
Length Offset 4 0.000025

Diamater Of... 4

Cplane / Tpl... Machine Grou...
Axis Combin... Upper Right
Work type C-Axis Face
Spindle origin  0.000, 0.000, ...

0.001

= edited
@ = disabled [] Generate toolpath (v} (x] (4] (2]
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14. Backplot the operation.

Backplot
h P

S]] 2 82

4% @[]

‘o|e

15. Save your file. _IE_]

16. Finish Mill the pocket. Select Milling > Contour, then chain one of the islands. We will
finish the other three islands using the Toolpath Transform later.

ﬁ Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art Machine \ﬁﬁ Milling
P B 5. 8 9 8 68 b 5 3 ®
v

Dynamic Mill Face v OptiRough  Area Roug..  Waterline Raster v Curve Swarf Miling Unified Deburr

3D Multiaxis

Wireframe Chaining x |

Al = i

(2] ® o '
(O cplane @30 '1

Selection Method [

L 10 % !
0 1[4 '
i | /
7l P :

Wait

5
% o

k| =
| swend
4 >
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17. Use the same 1/4" Flat Endmill for the finishing operation. From the Setup menu select

Upper Right as your axis combination and C-Axis Face as your Mill Type.

Quick View Settings

Tool 1/4 FLAT EN...
Tool Diameter 0.25
Corner Radius 0

[_JEnter on first depth cut only
|:|P1un.ge after first move
[[loverride feed rate  &.4175

Toolpath Type Mill type
< Tool L h -
Holder T
— . -
@ Stock Upper Left Upper Right
B Cut Parameters PR
@ Comner Fretreatment SRR
@ Depth Cuts
@ Break Through L L
= Linking Parameters
Entry Motion
Ref, Points Lower Left Lower Right
Arc Filter / Tolerance
Y-Axis Face Y-Axis Cross Plane Rotation
18. Set the Lead In/Out to create a straight tangent motion.
Toolpath Type Lead InjOut
+ Tool
Holder [“lEnter/exit at midpoint in closed contours Gouge check Overlap 0.0
Setup Entry Exit
[} Cut Parameters Line Line
% Depth Qe Tangent ~ Tangent ~
@ Break Through Length I| 70.0 I% | 0.175 Length 70.0 % | 0.175
@ Multi Passes - . / A
[=- + Linking Parameters | ]
Ramp height 0.0 Rai ht 0.0
Ref. Points it mp heig
Arc Filter | Tolerance Ramp angle 1.0 Ramp angle 1.0
Arc Arc
Radius Iu.u h | 0.0 _ O Radius 0.0 |% | 0.0 .
0.0 '
Helix height 0.0 | = Helix height 0.0 |
[[Juse entry point Uise point depth = [Juse exit point Use point depth

[ Exit on last depth cut only
E| Retract before last move
D Owverride feed rate  £.4176

19. Set Linking Parameters to match below, then green check to accept.

Toolpath Type
« Tool
Holder
Setup
= Cut Parameters
@ Depth Cuts
Lead In/Out

@ Break Through
@ Multi Passes

— Linking Parameters
Ref, Points
Arc Filter [ Tolerance

Quick View Settings

Tool 1/4 FLAT EN...
Tool Diameter 0.25

Corner Radius 0

Feed Rate 6.4176

Spindle Speed 2139

Tool Length 2.5

Length Offset 4

Diameter Of... 4

D Arc fit maximum radius

[ output feed move

Clearance...

Dusa dlearance only at the start and end of operation

Retradt...

Feed plane...

E

Toama]| [ |

| 2.0

]

0.25

0.2

| Depth... | 05

0.5

500.0

(@) Absolute
Olnr.mmen'r.ul
() Associative

() Absolute
(@) Incremental
() Associative

() Absolute
@lncrememzl
() Associative

(@) Absolute
() Incremental
() Associative

H®

(@) Absolute
(O Incremental
() Associative
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20. Transform the finish operation to machine the three remaining islands. Select Milling >
Toolpath Transform, set Mill Type to C-Axis Face, Axis Combination to Upper Right,
Transform Type to Planar Rotate, and Source Operations to Operation 18 (the finish
operation we just made).

Transform Operation Parameters d

Type andMethods Planar Rotate

Mill type Auis combination
| [ |
C-foas Face Upper Left Upper Right Lower Left
L Right
Y-Axis Face Y-Amis Crass Plane Rotation il

Source operations Reset

- ﬂ Machine Group-1
B Properties
| -5 Files

Yo Tool settings
- Job satup Planar Rotate Planar Translate

Transform type

I Toolpath Group-1
{55 Pickoff - Upper Stream
—-2: Toolpath Group-2
:r F= 17 - 2D High Speed (2D Dynamic Mill) - [WCS: Machine Group-1 WCS]
Eaeawdl 18 - Contour (2D) - [WCS: Machine Group-1 WCS] - [Tplane: Machine

/ [[Jsubprogram
> Absolute Incremental

Comment [ 1Remove comments

[()Copy source operations

21. On the Planar Rotate tab set the number of instances to 3 and set the angle to 90.0. Green
check to accept.

Transform Operation Parameters ot

Type and Methods  Planar Rotate

Instances Rotation view

& lE_ : h Machine Group-1 Face Mill Right 1
A S0.0 ~ [ﬂ h ~L}
X joo ~E]
Y oo v
Z ME
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22. Backplot the Finish operation with the Transform operation.
_J=| | ' _" ~
B Backplot x‘ - /

; —,
[S¥]= =2 ¢ e \\\‘

4| %| @[

)

23. Drill toolpath to countersink backside of thru hole.
Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art Machine WView Turning

Contour Drill | mic Mill Face s OptiRough  Area Roug..  Waterline Raster s Curve Swarf Milling Unified Deburr

2D D Multiaxis

24. Select the outer diameter of the chamfered hole, similar to what was already done on the
Left Spindle. Be sure to select from the part located in the Right Spindle.

Toolpath Hole Definition 3 x [

EOESIOE Advanced

Features -~

*/ Type Diameter
[sotia arc 1 055

Depth Filters ~
(®) Use highest Z depth

) Use lowest Z depth

O o

Sort ~
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25. Select the same tool that was used on the Left Spindle.

[B! 2D Toolpaths - Drill/Circles G83/G87 Drilling Cycle

¥ W

Toolpath Type l

Cut Parameters
Tool Axis Control
Limits

Bimle & oo e

Holder .- r 0 Spot Drill 2
ifnludﬂ i v 3 1/2 BULL ENDMILL 0.0313 R... 0.5 0.03125 1.0 4
i v 4 1/4 FLAT ENDMILL 0.25 0.0 0.6 4

Status Tool Nu... Assembly ... Tool Name Holder Ma... Diame... Corner Ra...

26. From the Setup menu select the Upper Right axis configuration and the Y-Axis Face

option for Mill Type.

LA T

|W% 2D Toolpaths - Drill/Circles G83/G&7 Drilling Cycle

Toclpath Type

Toal

Holder

';h:':up h

Stock

Cut Parameters

Tool Axds Control
Limits

Hole Segments

Mill

T

il
Upper Right

[

Upper Left

o e &

C-Axis Face Audis Substitution Multiaxis

— s

] Linking Parameters
& Tip Comp
Ref. Points
Safety Zone

Lower Left Lower Right

OO @

¥-Axis Face ¥-Axis Cross Flane Rotation

Arc Filter / Tolerance

27. Set the Linking Parameters as seen below. Green check to accept.

Toolpath T
i e Calculate incremental values from holes/lines
Tool
Holder [] automatic linking
Setup
Stock Y [ arc fit maximum radius 0.5
Cut Farameters
500.0
- Tool Axis Control [Joutput feed mave
Limits
Hole Segments — Clearance... 2.0 (@) Absolute
= h () ncremental
| i 12
$rc Onsmcave " @
Safety Zone [Juse dearance only at the start and end of operation
Arc Filter / Tolerance
Retract... 0.1 O Absolute
@lnl:mmem:ul %
() associative e @
- SN—
Quick View Settings
Tool 0.6255/8X09, A Top of stock... -0.5 (@) absolute
Tool Diameter 0.625 () Incremental :
Corner Radius 0 () Associative e @
Feed Rate 2
Spindle Speed 400 Depth... 0.275 () Absolute
Tool Langth 4.5 (@) Incremental
Length Offset 2 & =] O | H @
........ A

28. Save your file. ﬂ

Mill-Turn Lesson-2 - 48



Mastercam Training Guide

TASK 7:
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
A bk BE%-BOE). 7 @
BR varo$ K¢ T &

= ﬂ Machine Group-1

T8
g
=]
=
=]
]
;
o
B
=2
m
-
a
o
2
=
2
g
z
hA
=
=
5
]

" 22 Toolpath Group-1
I 1 - Lathe Face - [WICS: Machiie Group-1 WCS] - [Tplane:
- Lathe Rough - [WCS: Mgfhine Group-1 WCS] - [Tplane:
- Lathe Finish - [WCS: hine Group-1 WCS] - [Tplane:

- Lathe Drill - [WCS: Mzihine Group-1 WCS] - [Tplane: M
- GB3/G87 Drilling Cycl

oL B W P

2 g

VCS] - [Tplane
Post selected

operations cS] - (Tplane:

10 - Spindle Move - [WCS: Machine Group-1 WCS] - [Tplan
11 - Spindle Move - [WCS: Machine Group-1 WCS] - [Tplan
12 - Spindle Clamping - [WCS: Machine Group-1 WCS] - [T
| 13 - Spindle Clamping - [WCS: Machine Group-1 WCS] = [T
| -7 14 - Spindle Move - [WCS: Machine Group-1 WCS] - [Tplan
| 'r‘.;' 15 - Turret Park - [WCS: Machine Group-1 WCS] - [Tplane:
“)-ua Toolpath Group-2
+-T7 16 - Lathe Face - [WCS: Machine Group-1 WICS] - [Tplane:
= £ 17 - 2D High Speed (20 Dynamic Mill) - [WCS: Machine Gro
i {-== Parameters - Work offset #1
t~ 1 #4-0.2500 FLAT ENDMILL - 1/4 FLAT ENDMILL
M Geometry - (3) chains
L2 Toolpath - 167.3K - millturn lesson 2.nc - Program numb
= 2
457 18 - Contour (2D) - [WCS: Machine Group-1 WCS] - [Tplam
o ®F 19 - Transform/Rotate Rotate About Point/Toolplane/NCI
B9 20 - GB3/GB7 Drilling Cycle - [WCS: Machine Group-1 WCS]

rgggsgTTzaaeTTY
-

2. Code Expert. Next, we will create all the sync points. Create Sync 1 between the Retract

of the 1 Lathe Face and the Approach of the 2 Lathe Rough.

Upper Lower
B == 2 Lathe Rough = ! 1 Lathe Face = K]
¥ T1: OD ROUGH LEFT - 80 DEG. B T1: ROUGH FACE LEFT - 80 DEG.
{sa Sync1 v} =$ Approach (X1.0179, Z0.0000)
= Approach (X0.2077, 20.2100) £= Motion
£2 Motion
&f Sync 2 Fiskrah
s Retract g 1d: 1 Comment:
=3 End
El - 3 Lathe Finish = K]
B 72: OD ROUGH LEFT - 80 DEG.
&8 Sync 2
= Approach (X0.4461, Z0.1000)
22 Motion
Ii& Retract
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3. Next, create Sync 2 between the 2 Lathe Rough Retract and the 3 Lathe Finish
Approach.

Upper Lower
Bl = 2 Lathe Rough * & 1l 1 Lathe Face =0 éP -
¥ T1: OD ROUGH LEFT - 80 DEG. B T1: ROUGH FACE LEFT - 80 DEG.
&8 Sync 1 =$ Approach (%1.0179, Z0.0000)
= Approach (X0.9077, 20.2100) 2= Motion
£ Motion &8 Sync 1
E SEn: 2 Ir i Retract
= Retract © =¥ End
= End
Bl ~ 3 Lathe Finish =0 P
B T2: OD ROUGH LEFT - 80 DEG.
= Sync 2
nornach I'"r"l"i..ll.-l.l-';"r zujﬂm] ¥
g2 d: £ Comment:
§ié= Retract

4. Sync 3 will be between the 4 Lathe Drill Retract and the 5 G83/G87 Drilling Cycle
Approach.

Upper Lower
' fie Retract
=3 End
= I 5GB3/GB8T Drilling Cycle E = 4 Lathe Drill =0
B T2:0625 5/8 X 90 Spot Drill § T3:DRILL .5 DiA.
E EEM 3 Ir =p Approach (X0.0000, ¥0.0000, Z0.2500) °
= Approach (X0.0000, ¥0.0000, Z0. {UD{)] == Motion
22 Motion 58 Sync3 V|
B Retract Dates.ct
=] End = Id: 3 Comment:
B [I 6 Contour (2D) = @y 7 Turret Park
B T3: 1/2 BULL ENDMILL 0.0313 RAD §i Tool Change
=p Approach (¥1.1598, Y0.4098, Z2.0000) E'. Lower Park Left
2= Motion &8 Syncd
e Retract = End
&8 Sync 4 v
=9 End
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5. Sync 4 will go between the 6 Contour (2D) End and the 7 Turret Park End.

Lower
B Hetract
=p| End
Bl = 4 Lathe Drill =0 $
fl T3:DRILL .5 DIA.
=p Approach (X0.0000, Y0.0000, Z0.2500)

Upper

= I 5 G83/G8T Drilling Cycle
fi T2:0.625 5/8 X 90 Spot Drill

A Sync 3
=p Approach (X0.0000, ¥0.0000, Z0.1000) £ Motion
2= Motion &8 Sync 3
§ie= Retract Ji= Retract
= End = End
B[] 6 Contour (2D) = Py 7 Turret Park
B T3: 1/2 BULL ENDMILL 0.0313 RAD fi Tool Change
=p Approach (%1.1598, Y0.4098, 72.0000) E'. Lower Park Left
£= Motion s Syncd
Bl Retract i
EE SIEM 4 v d: 4 Comment:
=¥ End

6. Sync 5 will be between the 14 Spindle Move End and the 15 Turret Park Lower
Reference Return.

Upper Lower
[@] Unclamp
=3 End
E [=] 14 Spindle Move = By 15 Turret Park
[~1 Home I
s8 Synes ] Q™) v Betocanca Retum
&= End e I1d: 5 Comment: |

B £ 17 2D High Speed (2D Dynamic Mill)
fl T4: 1/4 FLAT ENDMILL

A Sync6 v

W T4: ROUGH FACE LEFT - 80 DEG.
=p Approach (X1.0179, Z0.0342) ~

=b Approach (X-0.7551, Y-0.8794, 72.0000) 22 Motion

£Z Motion &4 Sync 6

= End {8 Retract
=¥ End

B || 16 Lathe Face =0 g
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7. Sync 6 will be the final sync located between the 16 Lathe Face performed by the lower
turret and the 17 2D High Speed (2D Dynamic Mill) which will be machine by the upper

turret.

Upper Lower
#] Unclamp
= End

[ [~] 14 Spindle Move & Py 15 Turret Park
[=] Home &a Sync 5
&8 Sync 5 P Lower Reference Retumn
&= End =¥ End

= £ 17 2D High Speed (2D Dynamic Mill) B ! 16 Lathe Face =0 ¢od

l T4 1/4 FLAT ENDMILL

=8 Sync6 |
= Approach (X-0.7551, Y-0.8794, 74.0000)

n T4: ROUGH FACE LEFT - 80 DEG.
&= Approach (X1.0179, 70.0342)
2= Motion

== Motion
= End

@\

. Id: & Comment:
=]

8. Save you work. E Saving from the Code Expert Sync Manager also writes back to the
Mastercam file. The colored light at the top of the Operations Manager will indicate whether

the file has been saved or not.

millturn lesson 2_2023-1iof ® x JSEEELE

Saved.

Not saved.
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TASK 8:
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.

@,‘q }; Renumber '_-|

+| Approach || Stock
et d Delete all — + | Retract [/] Fixtures
Post Launch Reset all
Values  |¥] Link | Component
Post Simulation T JSynchronization  Tokens Display

L_| Selected Operations Only

[] Expanded Operations Only

3. Adjust the simulation speed as needed. When finished, Exit and return to Code Expert to

post the NC code.

> o

[ - |
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TASK 9:
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 Sync Manager
&
j i-3 Renumber |
G Delete all

I Launch Reset All

WValues

simulation T | Synchronization  Tokens

J 2 ,3 H b Editor
Home View NC Functions
& off insert Block Numbers gl Insert Block Skip @] send File I‘ ‘ b N
,ﬁ Remowve Block Numbers ﬁ Remove Block Skip }_| Send

GoTo First Previous Next Last

a =
_-T Remove Spaces = Remove Comments ﬂ Receive

Editing Communications s syncs

millturn lesson 2_2023-1.iof ° Start Page

2 00000 ( UPEER TURRET )

- TIME: 15:50)

va\Downloads\CamIn

cumentsiMy Mast

MT\CamInstructo:

023\Mastercam\Mil.

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.

First Previous MNext Last

noo Hetp

GoTe a - First Previous MNext Last Mark
__T Remove Spaces = Remove Comments ﬂ Receive
Editing Communications Syncs Tools
millturn lesson ZNC X millturn lesson 2_2023-1.iof 0 Start Page
1 %
2 00000 R TURRET )
§ 2 Create Multi-Stream View
E NC Configuration:
- -
Generic Fanuc Mill-Turn LTZ (1 NC stream file) =
Files to view:
milftyrn lesson 2.NC i | Browse
Select...

Cancel

% gl insert Block Numbers gy Insert Block Skip ﬂ send File Id ‘ b H @ Id 4 b N
ol Remove Block Numbers oy Remove Block Skip %] send

ngle | Multi-Stream J&ligr

Display

o

NC
Configuration

utilities
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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.

B gl insert Block Numbers gy Insert Block Skip &) send File I d 4 b N @ I 4 4 b N H = \ﬂ'
ok Remove Block Numbers oy Remove Block Skip %] send A=
Go To a oy First Previous Next Last Mark First Previous MNext Last = | Multi-Stream Jaligr NC
__-T Remove Spaces = Remove Comments ﬂ Receive Configuration
Editing Communications T Syncs Tools Display Utilities
millturn lesson 2NC % millturn lesson 2_2023-1iof @) Start Page
1 %
00000 ( UPPER TURRET )
+ 2 Create Multi-Stream View X
NC Configuration: e == . o o
| Z\Mastercam File mirlilturn less _<Us3.mca
Generic Fanuc Mill-Turn LTZ (1 NC stream file) = leason 2.KC)
Files to view:
 millturn lesson 2.NC 1 | Browse..
Select...

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

file to your machine.

‘-I Dme IJ"E &

MNC Funchions

By i insert Block Numbers  gify Insert Block Skip H Send File Id d i H
ﬁ Remove Block Mumbers & Remove Block Skip _:_| Send ;
Go To - = First Prewious Mext Last
__T Remove Spaces = Remove Comments Recerve
Editing Communications = Syncs

8. This concludes Mill-Turn Lesson 2.
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