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INTRODUCTION

ome to Mastercam Lathe for Swiss. In this tutorial, you use Mastercam Lathe to program the machining for the
shown below. Along the way, you learn about the following topics:

« Howto set up Mastercam to program a Swiss part.

» How to apply Mastercam toolpaths to a Swiss part.

« How to use Mastercam Lathe to machine a Swiss part on the main and sub spindles.

How to perform cutoffs and transfers between the spindles.

Goals

Understand the differences between Mastercam Swiss and Mastercam Lathe.
Explore the parameters required to set up a Mastercam Swiss job.

Successfully apply lathe toolpaths to a Swiss part.

WARNING: Screen colors in the tutorial pictures were modified to enhance image quality; they may not

match your Mastercam settings or the tutorial results. These color differences do not affect the lesson or
your results.

Esti

mated time to complete this tutorial: 4 hours

General Tutorial Requirements

AllM

astercam 2019 tutorials have the following general requirements:

You must be comfortable using the Windows® operating system.

The tutorials cannot be used with Mastercam Demo/Home Learning Edition. The Demo/HLE file format
(emcam) is different from Mastercam (mcam), and basic Mastercam functions, such as file conversions and post-
ing, are unavailable.

Each lesson in the tutorial builds on the mastery of the preceding lesson's skills. We recommend that you com-
plete themin order.

Additional files may accompany a tutorial. Unless the tutorial provides specific instructions on where to place
these files, store them in a folder that can be access from the Mastercam 2019 workstation, either with the
tutorial or in any location that you prefer.

You will need an internet connection to view videos that are referenced in the tutorials. All videos can be
found on our YouTube channel:
www.youtube.com/user/MastercamTechDocs

All Mastercam tutorials require you to configure Mastercam to work in a default Metric or Inch configuration.
The tutorial provides instructions for loading the appropriate configuration file.


http://www.youtube.com/user/MastercamTechDocs




CHAPTER 1
SETTING UP THE JOB

In this chapter, you set up your machining job to use Mastercam Swiss. Much of the difference between Mastercam
Swiss and Mastercam Lathe is evident in the setup.

Goals

« Load the machine and tool library.
« Complete stock setup and create a turn profile.

« Create the stock advance operation.

Exercise 1: Loading the machine

1. Loadthe part swiss Tutorial, whichisincluded with this tutorial.

2. Savethefile as Swiss Tutorial XX 0, where XXisyour initials.
3. Select Machine, Lathe, Manage List.
HOME WIREFRAME
X Mill - =@ Wire - B
= Lathe = X, Router - o

; Conl
Default £s1gn Defini
Manage List... |
Toolpaths
4. Addthe MPPostAbility STAR SR 32J FANUC.MCAM machine to the Machine Definition Menu Items
list.
Current Machine Definition Directory: Machine Def

2 [ \shared Mcam20 19YNC

. LATHE DEFALLT MM.MCAM-LMD

{mnsrmm;nﬁn_sa_az:_rm.hm




Mastercam Lathe for Swiss—1: Setting Up the Job

Note: The MPPostAbility STAR SR 32J FANUC.MCAM machine is not included with this tutorial. You must
have a license for this machine to access it.

5. Choose the machine from the Lathe menu. Mastercam creates a new lathe machine group.

FILE HOME WIREFRAME SURFACES 30LIDS MODEL PREP

Wire ~ ! E 5 E ‘-[

& Mill ~ =
m, Lathe - X, Router -

P N | Rl i o BN E. . 5.1 Bl ot M- 2E. B

Default
ChUserstPublic\Docume.. \MPPOSTAEILITY_STAR_SR_32) FAMUC.mcam-lmd r

1 Manage List...

. e ] o~

k “r

Exercise 2: Loading the tool library

1. Inyour new machine group, click the Files icon. The Machine Group Properties dialog box displays.

Toolpaths v 1 X

k “x

EI--EE Machine Group-1
. Hr ies - Postability Star SR-32J-II TYPE B

i-[=] Files

ool settings

2. Inthe Tool Library section, click the folder icon. The Select Tool Library File dialog box displays.

Machine Group Properties X

Files  Tool Settings  Stock Setup

Group name |I"-'1achine Group-1 |

v TW “ante’\my meam NG, e =)
JSTABILI, JHLTYPE_ —

-control

ruae CiUsershPubli.. \MPrws ABILITY_STAR_SR _acu-u_MPE_B_FAMUC pst

Tool Library

C:xUsersPublictDocuments'shared Mcam?2.. Lathe_Inch tooldb 5.

Oneration | ikrane

3. Navigate to and open the swiss.tooldb file that's included with this tutorial.

4. Click OK inthe Machine Group Properties dialog box.
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Exercise 3: Completing stock setup

1. Click Stock setup in the machine group.

Toolpaths v & x

"W Dk EnEcL 7@
QXA |vaCs RGBT

E--%ﬁ;ﬁ Machine Group-1
Elﬁ.i, Properties - Postability Star SR-321

- Files
# Tool settings

E---gg Toolpath Group-1

2. Select Stock Setup, Left Spindle, Properties.

Machine Group Properties et

Fles  Tool Settings Stock Setup

Stock Plane
[Top |
Stock

b @

{®) Left Spindle () Right Spindle
(Mot Defined) (Mot Defined)

Chnrk Jawe

3. Enter an OD of 0.75 and a Length of 6.0. Click OK.

The stock length of 6.0 is for screen display purposes only and has no affect on the NC code.

|Make from 2 points. .. |
~

GD: |0.75 || Jelect.. |
ey

Jio: 0.0 Select...

£
@gth: |ﬁ.ﬂ | ) Select... |

-
Position Along Axis

z |00 || Select.. |
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4. Select Chuck Jaws, Left Spindle, Properties.

Stock
»
(@) Left Spindle i) Right Spindle Delete
(Defined) (Mot Defined)
Chuck Jaws

B @ (=

{®) Left Spindle ) Right Spindle
(Mot Defined) (Mot Defined)

5. Enter the following values:
Jaw width: 3.5
Width step: 0.0
Thickness: 0.625
Jaw height: 0.562
Height step: 0.0

These values change the default three-jaw chuck, which is not used in Swiss Lathe, to a Swiss-style chuck.

Jaw width:

Width step:
Jaw haght

Thickness:

HE.-ight step:

6. Enter 0.75 for Diameter and -3.0 for Z, as shown in the following picture, and then click OK.

=
u

[

f——"

User Defined Position
Dameter

-
| Azow

10
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Z is the distance between the tool and the face of the chuck jaw or guide bushing and must be entered as a
negative number. Typically, you subtract about 0.5 inches from the full Z value. This extra space leaves room
for the cut-off tool to perform its operation. Failure to set this value properly can lead to collisions during
machining.

Note: To set Z with geometry, right-click the Z field, choose the geometry type (in this case, X coordinate of
a point; see the second picture following), and then make a selection in the graphics window. You can then
use the built-in calculator in the Z field to subtract about 0.5 inches, as described in the first part of this step.

X = X conedinate of & pairt
Tearshucency ¥ = ¥ cocedinate of a point
£ = L coordmate of a point

-

R = Radius of an arc

D = Duserieter of an anc

L = Length of an entity

5 = Distance between 2 ponts
H = Sciid hole diameter

0 = Chmcke dnll tablet...

B = Tap tables

Angle renu

Cut
Lis Copy
D Paste
0 Delete

za

| g ‘

7. Select Chuck Jaws, Right Spindle, Properties.

LTI IS PAUL LSSy
Chuck Jaws
&
Delet
() Left Spindle  { ®) Right Spindle &
(Defined) (Not Defined)

™ [ i~ .

8. Set Diameter t0 0.673 and Z to 9.0, as shown in the following picture, and then click OK in both this dialog
and in the Machine Group Properties dialog box.

non
of—" UL

lser Defined Position

Diameter:

J~
,

zony
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Mastercam Lathe for Swiss—1: Setting Up the Job

The Z here is the distance between the main spindle and the subspindle.
In Mastercam's graphics window, zoom out until you see the fully defined spindles, as shown in the picture fol-

lowing.

X

Exercise 4: Creating the turn profile

1. Click the Levels tab in the bottom left-hand corner of Mastercam's window.

1 100

Toolpaths  Solids PIaneecentFuncticuns

2. Type 10 in Number and Wireframe in Name.

Mumber: 10

Mame: Wireframe
Level set:

Nignlaw- | lead

3. Goto Mastercam's Wireframe tab, and choose Turn Profile.

FILE HCME

+ &/
I + |
8

JURFACES 50 VIEW TURNIMNG MILLIMG

L
Line Parallel ({él E E:EI 2 G

+ |, Line Perpendicular
Paint Bolt Line ) g Silhouette Relief Raster
Position~ Circle Endpoints - Line Closest - Cente. - Boundark, Profile @roove Vecto
Paoints Lines f" Shapes

4. Inthe graphics window, select the solid, and click End Selection or press [Enter].

12



Mastercam Lathe for Swiss—1: Setting Up the Job

'Zﬂ}:i' End Selection @ Clear Selection

5. To finalize your selection and accept the default options, click OK in the Turn Profile function panel.

Turn Profile - I x

Basic

Entity A
Methad: (® Snin

6. Inthe Levels Manager,hide the solid by clicking in its Visible column. The graphics window now shows the
part's turning profile, without the solid in the way, as shown in the second picture following.

Levels v B X
+QATScE0-O
Mu,.., & Vi Mame Level Set  Entities
I U
10 i Wireframe 23

13
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Exercise 5: The stock advance operation

With a Swiss part, the first operation must always be a stock advance. This is what tells the post that this is a Swiss
part and formats how the output code will look. Also, it loads the specific machine setup variables.

1. Onthe Lathe, Turning contextual tab, select Part Handling, Stock Advance.

AFTING  TRAMNSFORM MACHIME VIEW TURNIMNG MILLIMG

I ) i -~ o

= ) ) ) tock | S5tc
Con. = Stock Flip  Pickoff/Pul... Stock Tran.. Chuck play = Mot
I V Stock
-
— Ll [

Tailstock Etcnc&“*" Chamrlu Mok
Stock Advance

Create an operation to reposition the
stock in the spindle or to control a bar
feeder.

2. Inthe Lathe Stock Advance dialog box, select the Toolpath parameters tab.

| Lathe Stock Advance

': Toolpath parameters :l Lathe stock advance

~ Tool numb

Station numb

3. Select tool number T450142, the stock advance dummy tool. The operation requires that a tool be selected,
even though it will not use it. Selecting a tool that will not be used with Swiss Lathe eliminates later conflicts in
Mastercam.

TO202 RO.004 T1313 RO.004
0D 55 deg Right ID FINISH MIN. 1875 DIA...

Fe

[ ]Plunge Feed

Spindle

Max. spindle

T450142 R0.1875 T212121 RO. Home Fosition
STOCK ADVANCE DUM... 1D ROUGH MIN. 1875 DI... =50

4, Selectthe Lathe stock advance tab.

14



Mastercam Lathe for Swiss—1: Setting Up the Job

Lathe Stock Advance

Toolpath paramett{ Lathe stock advance

Active Spindle Geometry

Transfer geometry

P 9 =

5. Deselect Transfer geometry. This prevents the stock from repositioning as would happen with a stock pull
on a lathe.

Toolpath parameters  Lathe stock advance
Active Spindle Geometry

( [ ] Transfer geumetrD
b d Select. ..

Left Right

Blank original geometry

Stock Position

6. Select the Custom Parameters checkbox, and then click the now enabled Custom Parameters button.

Custom Parameters. ..

v || 8 | ?

7. Setthe Custom Parameters as follows, and then click OK in the Custom Parameters and the Lathe Stock
Advance dialog boxes.

Cutoff: 0

Stock Diameter: 0.75
Cutoff RPM: 2000
Cutoff Feedrate: 0.002
Z1 Start Position: -6.0

15



Mastercam Lathe for Swiss—1: Setting Up the Job

Custom Parameters *

Integers Reals

Part Length [W]

End X Postion []

Cutoff Width [B]

[ LH/RH Cutoff Shit
i : Custom real 9:
Custominteger #10:[0 | Custom real #10:

v iR | ?

These values are used in the NC code's header section and are the values needed when you select 1 for
Cutoff, the first integer in the list. By choosing 1, you specify that the machine is equipped to handle G266.

Note: If, instead, the machine is setup for M98 and P9810, you select 0 for the first integer, and you provide
values only for the parameters shown in the following picture. Notice that you can also enter values to specify
a bar feeder or tube, and a Bar Change program number. These values and parameters are machine specific.

8. Save the file with the name Swiss Tutorial XX 1.mcam, where XXisyour initials.
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CHAPTER 2
LEFT SPINDLE OPERATIONS

Now that you have the Swiss environment set up, you can begin to program the operations needed to machine the
part. The operations you complete in this chapter are all on the left spindle.

Goals

« Create afacing operation.

o Create drilling operations.

« Create finishing operations.

« Create threading and groove operations.

« Create milling operations.

Exercise 1: Programming the facing operation

1. Fromthe General gallery on the Lathe, Turning contextual tab, choose the Face toolpath.

General
% _\"\\_ —
Rough Finish Drill
i ™ e :
| =
Cutoff Groove Dynamic R... Thread
= RS

s

2. Selecttool T0202 R0.004 OD 55 deg Right.

Lathe Face

Toolpath parameters  Face parameters

Tool number: |2
Station number; |12

J Feed rate: |0.0M

TO202 RO.004 T0202 RD.004
0D 5% deg Right Lathe Tool 27 []Finish feed rate: 0.0l
I Spindle speed: @
[ 1Finigh spindle speed

3. Setthe parameters as shown in the picture below, and click OK.

Tool number: 2
Offset number: 2
Station number: 12

17



Mastercam Lathe for Swiss—2: Left Spindle Operations

Feed rate: 0.002, in.rev
Spindle speed: 2000, RPM

Tool number: COffset number:
Station number: Tool Angle...

Feed rate: ®infev  (Jindmin micro-r

[ ]Finish feed rate: ~ 0.005 in/rev in./min micro-in
Spindle speed: OCSS @ RPM
[]Finish spindle speed: 1000 Css RPM

Max. spindle speed: Coolant... (%)

4. Return to the Toolpaths Manager, click Select all operations, and then click Post selected operations.

Toolpaths v & X

x| Ty Tx E"'.. 7 @ s
B vaL$ =@~ Q

EI--EE Machine Group-1
E|_|]_|_ Properties - Postability Star SR-32]

----- ¥ Tool settings

----- <> Stock setup

8 Toolpath Group-1

Eﬁ' 1 - Lathe Stock Advance - [WCS: Top] - [Tplane: Lath
: Parameters

T142142: General turning tool - QD TQCL - 375
g Toolpath - 0.9K - Swiss 2019 Tutorial NC - Progral

HEOL, R R

e

pale]

e

5. When they appear, click OKin the Post Processing and Save As dialog boxes.

6. When the Combined Post Processor dialog box appears, press [Enter] to accept the program. (You will do
this twice.) You can enter any number up to four digits to name the program.

7. Inthe generated NCfile, select the second tab. You can see the values you specified in the Custom Para-
meters dialog box, as shown in the following picture. If you use custom parameters option 1, the NC code
looks as shown in the second picture following.

18



8.

9.

Mastercam Lathe for Swiss—2: Left Spindle Operations

Swiss 2019 Tutonal2_CAW 2.NC Swiss 2019 Tutonial2 CAW.NC X RSl

1 %

2 00001 (SWISS 201% TUTORIALZ CEW)

3 (MASTERCEM — Z20135)

4 (MCX FILE - C:\USERS%CREWYDESKETOP\MASTERCEM 3SWIS53 LATHE
3 G55 97 G30 G40 GlE MS

6 M152 (MAGIC BUSHING OFF)

Gaee E.T75 W1 . 4278 Se000 ¥- 02 Z2-6., F.002 B.113
(2=#331 3TOCKE DIARMETER)

9 (W=#330 FRRT LENGTH)

10 (5=#532% RUTO CUTOFF SPEELD)

11 (¥=#5324 END X PO5 AT RUTO CUTCFEF)

12 (£=#53253 EZ1 S5STRERT RECHUCK POSITIOH)

(F=#5322 RUTO CUTOFF FEEDRATE}

(B=#528 CUTOFF WIDTH)

la #315=0. (LH/EH CUIOFF 3HIFT)

Swiss 2019 Tutorial 2.NC Swiss 2019 Tutorial.NC X ESeTldet
1 %
2 00001 (SWISS 201% TUTORIAL)
3 (MASTERCAM — 2019)
IR FLLE - LCInUoLEonL OB SWISS
$#531=.75 (Stock Diameter)
#5289=2500 (Cutcff RPM)
#530=.002 (Cutcff Feed)
$2601=—6. (Z1 Start Position)
i T e = O s o O s I O L
10  Mis0
11 IF[#5041LT0] GCTOLO

o BEmm TmAA A G T SRS TG

In Mastercam, backplot the operation to see the toolpath in action.

Save the file with the name Swiss Tutorial XX 2.mcam, Where XXisyour initials.

19



Mastercam Lathe for Swiss—2: Left Spindle Operations

Exercise 2: Spot drilling the front hole

1. Select Drill from the General gallery on the Lathe, Turning contextual tab.

FILE HOME  WIREFRAME  SURFACES SOLIDS

= » = . ©
Rough Finish Drrill - Face Cont (
General

2. Inthe Lathe Drill dialog box, select the T1111 tool.
Lathe Drill

Toolpath parameters  G1 - Spot Drling  Cycle not available

-~ Too

Statior

T11110.375 Dia. T1212 0.203 Dia. F
SPOT TOOL 375 DIA. DRILL .202 DIA. .

Spind

Max. spind

3. Make sure that your parameters match the image below.

Tool number: Offset number:
Station number: Tool Angle...

Feed rate: @infev  (Jin/min micre
Spindle speed: (iS5 @RPM
Max. spindle speed: Coolant ...

4. Clickthe G1 - Spot Drilling tab.

Lathe Drill

Toolpath paramebers  G1- Spot Drling  Cydle not available

[ Denth | [m | =

5. Click the Depth Calculator button.

20



Mastercam Lathe for Swiss—2: Left Spindle Operations

Toolpath parameters G171 - Spot Drling  Cycle not available

Depth...
() Absolute (@) Incremental

6. Inthe Depth Calculator dialog box, change Finish diameter to 0.24, select Overwrite depth, and then
click OK.

Tool tip included angle  S0.0

Finish diam
Tool tip diameter flat on tip)

() Add to depth Depth
7 1 o)

7. Deselect Clearance , set Retract to 0.05, and click OK. Mastercam adds the toolpath to the part.

My NS

Clearance... HEEEELLE
Absalute Incremental
[ ] From stock

] Drill tip

Breakthrouah armou

8. Backplot the toolpath to see the toolpath in action.

9. Save the file with the name Swiss Tutorial XX 3.mcam, where XXisyour initials.

21



Mastercam Lathe for Swiss—2: Left Spindle Operations

Exercise 3: Drilling the front hole
1. Select Drill from the General gallery on the Lathe, Turning contextual tab.

2. Inthe Toolpath Parameters tab, choose the T1212 0.25 Dia. DRILL .25 DIA. drill.

ke M
W Lathe L

Toolpath parameters  G1 - Spot Diiling  Cycle not available

”
St
T1111 0.375 Dia. T12120.25 Dia.
SPOT TOOL 375 DIA. DRILL .25 DIA. 5

3. Set the parameters as shown in the following image.

Tool number: 12

Offset number: 12
Station number: 121
Feed rate: 0.002, in/rev
Spindle speed: 2000, RPM

Tool number: Cffset number:
Station number: Tool Angle...

Feed rate: @infev  (Jin/min micra-in
Spindle speed: (JCss @ RPM
Max. spindle speed: L...Codlent.,

4. Select the G1 - Spot Drilling tab.

Lathe Drill

Toolpath paramebers  G1- Spot Drling  Cydle not available

[ Denth | [m W=

5. Ensure that the Cycle drop-down is set to G1 - Spot Drilling.

Drill Cycle Parameters
112

e
ertal G - Spat Drilling )

First peck, (0.0

22



Mastercam Lathe for Swiss—2: Left Spindle Operations

6. Click the Depth button, and when Mastercam returns you to the graphics window, select the point shown in
the second picture following.

Lathe Cirill

Toolpath parameters  G1- Spot Diling  Cycle not available

C[ Deph. | PEE | ol

Cye
() Absolute (@) Incremental a

Drill Paint...

7. Click OK to accept your changes and to exit the dialog box.

8. Backplot the operation to see the toolpath in action..

9. Save the file with the name swiss Tutorial XX 4.mcam, where XXisyour initials.

Exercise 4: Finishing the forward OD

. Select Finish from the General gallery on the Lathe, Turning contextual tab.

\E T — . [:
Rough Finish Drrill - Face (
General

23



Mastercam Lathe for Swiss—2: Left Spindle Operations

2. Chain the part as shown in the picture below, and click OK in the Chaining dialog box. If the chains point in
the wrong direction, use the Reverse button to correct them.

3. Selectthe T0202 R0.004 OD 55 deg Right tool.

Lathe Finish
Tﬂw.amme‘tm

/

v

T0202 RO.004

T1312 RO.004
0D 55 deg Right

FINISH MIN. 1875 DIA...

SSSS

4. SetFeed rateto 0.002, in/rev and Spindle speed to 2000, RPM, as shown in the following picture.

Feed rzfe; |0.002

#nev  (indmin - (Cimicrodn

Spindle spead: |2000 CS5 @ RPM

Mazx. spindle speed: |10000 Coolant... (%)

5. Onthe Finish parameters tab, select the Lead In/Out button.

Down cutting...

[
Lead InfDLﬂ...)

Plunge Parameters...

6. Onthe Lead out tab, select the checkbox next to Add line, and then click the Add Line button.

24



Mastercam Lathe for Swiss—2: Left Spindle Operations

Lead In/Qut *
Leadin Lead out
Adjust Contour Exit Vector
[ ] Estend / shaorten end of contour Use exit vector
Fixed Direction
- Extend (@) None
Shorten () Tangent

() Perpendicular

Angle: (450 =
] Exit Arc... Length: Resolution {deg ):

- . Imt=lli Sat

7. Inthe New Contour Line dialog box, set Length to 0.062 and Angle to 90. Click OK. This allows you to cre-
ate an edge break in the event of stock pullback.

Mew Contour Line >

e

Define. ..

8. Backinthe Lead out tab, set the Angle to 135 and Length to 0.05.

Exit Vector
Use exit vectar
Fixed Direction

{®) Mone
() Tangent
() Perpendicular

Angle: [1350 =
Length: Resolution {deg ):

IntelliSet

Autocalculate vector
[] Automatically calculate exit vector

0.02

9. Click OK inboth the Lead In/Out and Lathe Finish dialog boxes.

10. Backplot the toolpath to see it in action.
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Mastercam Lathe for Swiss—2: Left Spindle Operations

11. Save the file with the name swiss Tutorial XX 5.mcam, where XXis your initials.

Exercise 5: Cutting the threads

1. Select Thread from the General gallery on the Lathe, Turning contextual tab.

" m Bl e

Cutoff Groove Dynamic R... Thread Face Ca

41

General
2. Inthe Lathe Thread dialog box, select tool T0404, and ensure that the parameters are as follows.

Toclpath parameters  Thread shape parameters  Thread cut parametens

Tool ram
Station rum

TO404 RO.007 T22002100 F0.0144 Feedr
0D Threading Tool Sub Threading Tool Srirvlla s

3. Onthe Thread shape parameters tab, set the parameters as shown in the following image. You can also use
the Select from table button to choose the parameters that are appropriate for the threading operation.

Lead: 20

Included angle: 60.0
Thread angle: 30.0
Major Diameter: 0.5
Minor Diameter: 0.4405
Thread depth: 0.02975
End Position: -0.5

Start Position: 0.0

26



Toolpath parameters  Thread shape

L

Thread orentation: | QD

End Position...

o ..._|
+ | |r

'j Start Position...

Mastercam Lathe for Swiss—2: Left Spindle Operations

parameters  Thread cut parameters

Thread Form

b

d:
2 (®) threads/inch

(_Jinches/thread
Included angle:

[ Select from table..

Compute from formula...

Draw Thread. .
Thread angle:
m Adjusted Diameters Maijor/Minar Diameters
Maijor Diameter... 0.5 Large end of taper

Small end of taper

oaas

Minor Diameter...

Allowances

Major allowance:

Thread depth:
Select From Table. ..

Minor allowance:

¥ | [Cross centerine cut Allowance tolerance:

4. Onthe Thread cut parameters tab, select Box in the NC code format drop-down. Box is a G92, Canned is

G76, and Longhand is G32.

Toolpath parameters  Thread shape parameters  Thread cut parameters

MC code format: |Can

ned

ot

Determine cut depths
(®) Equal area

Longhand
Canned

Amourt of last cut

Altermating

() Equal depthe

5. Set Number of spring cuts to 1, Number of cuts to 8, Acceleration clearance to 0.1, and then click OK.
You should see the threading toolpath shown in the second picture following.

ML code tormat: | Box

Detemmine cut depths from:
(®) Equal area
() Equal depths

() Amount of first cut:

Determine number of cuts from:

L] | Muli Start...

Amount of last cut: Mumber of spring cufs:

S

—_

I .--I
U

—

{®) Number of cuts: <

Stock clearance:

[ PP

o 4

Acceleration clearance:

27



Mastercam Lathe for Swiss—2: Left Spindle Operations

6. Backplot the toolpath to see it in action.

7. Save the file with the name Swiss Tutorial XX 6.mcam, Where XXisyour initials.

Exercise 6: Cutting the groove

1. Select Groove from the General gallery on the Lathe, Turning contextual tab.

General
= —~_ - |l
Rough Finish Crrill Face
¥ I i |
| 2
Cutoff Groove Dynamic R... Thread
~
= B e
e

Plunge Turn Contour R... PrimeTurni

Manual

| @

28



2. Inthe Grooving Options dialog box, ensure that Chain is selected, and then click OK.

Mastercam Lathe for Swiss—2: Left Spindle Operations

-~ Grooving Options

aroove Definition

{11 Point
. () 2 Pointz

(3 Lines

() Multiple chains

>

Puaint Selection

bl anual

Window

v R ?

3. Make the chaining selections shown in the following picture, and click OK in the Chaining dialog box.

AN

4. Selectthe T0303 W0.032 OD GROVE RIGHT - .032 Wide grooving tool.

T10001 RO.0M6 WD.125
OD CUTOFF RIGHT

29
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Finish spir

Max. sp

Home Pas
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5. Right-click the tool, and select Edit Tool from the menu that appears.
= | =

% Create 30 tool... (Css
Create tool... :I

T4343 R0.01 W0.375 Teol manager... (Lathe_Inch)

0D GROOVE CENTE...

6. Onthe Inserts tab, set the Insert Geometry parameters as shown in the following picture.

A:0.031
B:0.125
C:0.003
D: 0.031
E. 0.5

Insert Geometry

C f D

7. Onthe Holders tab, change D in Holder Geometry to 0.028, and click OK.

Holder Geometry

A [10 | (b:[0028 ) |
B: [6.0 | E[450 |

30



Mastercam Lathe for Swiss—2: Left Spindle Operations

8. Backin the Toolpath parameters tab, set the parameters as follows:

Tool number: 3

Offset number: 3

Station number: 33

Feed rate: 0.0025

Finish feed rate: 0.002
Spindle speed: 2000

Finish spindle speed: 2000
Max spindle feed: 5000

Tool number: COffset number:
Station number: Tool Angle...

Feed rate: ®infev  ()indmin micra-in

Finish feed rate: @infev  (indmin micro-n
Spindle speed: (JCS5  ([@RPM

Finish spindle speed: (JCSS  (@RPM

Max. spindle speed: :

9. Onthe Groove rough parameters tab, deselect the Rough checkbox.

Lathe Groowve (Chain)

Toolpath parameters  Groove shape parameters  Groove rough parameters  Groove finisl

10. Onthe Groove finish parameters tab, click the Lead In button.

Bi-Directional, Atemating

1
U

iverlap between passes: [»

10 L] Fitter...

11. Onthe First pass lead in tab, set Length to 0.05.

\_J) PEMenaicular

Add Line...
Angle: |-135.0 I
|
n Ertrv Arc. Lengly: [0.05 )Hesolutiun (deq.):
Feed rate Intell Set

T A e
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12. Onthe Second pass Lead in tab, set the direction indicator so that it is pointing straight down (-90 degrees),
change Length to 0.05, and click OK.

Lead In x>

First pass lead in  Second pass Lead in

Adjust Contour Entry Vector
Extend / shorten start of contour Use entry vector
Fixed Direction
— Extend (®) None
Shorten () Tangent

() Pemerdi
Add Line...

] Entry Arc...

Feed rate

K dmomalrdlsta vartar

13. Inthe Groove finish parameters tab, change Direction for 1st pass to CCW, and click OK.

Direction for 1st pass
g ! ®ccw

LA LT~

14. Backplot the new toolpath to see it in action.

Toolpaths v & x
"‘ xk -., -x: ? =1 -_|. 7 I@I
N I - =L
----- ¥ Tool settings -
- O Stock setup

D Rmie Cmimdln

15. Save the file with the name swiss Tutorial XX 7.mcam, where XXis your initials.
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Exercise 7: Finishing the center OD

1. Select Finish from the General gallery on the Lathe, Turning contextual tab..

\E T — . [:
Rough Finish Drrill - Face (
General

2. Chain the part as shown in the picture below, and click OK in the Chaining dialog box. Note that the first
chaining selection should be the radius shown in the second picture following, and not the vertical wall.

- L.

3. Selectthe T0202 R0.004 OD 55 deg Right tool.
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" Lathe Finish

To%ﬂﬁmﬁ—ﬁﬁtkp\arametem

/

T0202 RO.004
0D 55 deg Right

T13132 RO.004
FINISH MIN. 1875 DIA...

4. SetFeed rate to 0.002 and Spindle speed to 2000.

5.

6.

— .
Feed rzfz: |0.002 #n/rev  (indmin
Spindle spesd; |2000 Cs5 ® RPM
Max. spindle speed; | 10000 | Coolart... () |

(" ymicro-in

In the Finish parameters page, click the Plunge Parameters button.

- Lathe Finish

Toolpath parameters  Finish parameters

")

Stock to

o

"]

Sto
00"

™

Finish Direction

=

Tool Compensation
Compensation

type:
Computer e

Optimize cutter
camp in cantral

Compensation
direction:

Rall cutter
around comers:

Al ~

[

[1 ComerBreak..

O] Down cutting...

| Leadn/Out.. |

c |F‘1unge F‘arameters...l >

] Filter...

34

In the Plunge Cut Parameters dialog box, select the third option, and click OK.
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Plunge Cut Parameters

Plunge Cutting

O

Clearance Angles

7. Make the following parameter changes:

a. Inthe Finish Parameters tab, click Lead In/out.

b. Onthe Lead out tab, select the Extend / shorten end of contour option.

¢. Right-clickin Amount, and select S = Distance between 2 points from the pop-up menu.

d. Pick the pointsindicated below. You should then have 0.263868 for Amount.

[

e. Enable the Add Line button by clicking its checkbox, and then click the button.

f. Inthe New Contour Line dialog box, enter 0.075 for Length, enter 90 for Angle, and click OK.

8. Backinthe Lead out tab, set Angle to 135 and Length to 0.05.

Adjust Contour
Extend / shorten end

Amount: |0.263863

Add Line...

] it Arc...

Feed rate

9. Click OK in both the Lead In/Out and Lathe Finish dialog boxes.

of cantour

(®) Extend
() Shorten

Exit Vector

[«] Us

MNone

vector

Figed Direction

Tangent
Perpendicular

Angle: (1350 =

rgth: Resolution (d=g.): m
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10. Backplot the toolpath.

11. Save the file with the name Swiss Tutorial_XX_8.mcam, where XX is your initials.

Exercise 8: Cutting the six flat areas

1. Todisplay the part's solid model, in the Levels Manager, select the Visible column for level number 1.

Levels v 3 x
+ASTScEO-@
Mu... & Visble MName Level Set  Entities
1 () sod 1
» 10 ¥ Wireframe 3

2. Select Line Endpoints from the Wireframe tab, and draw the line shown in the following image. Use the arc
midpoints as anchors for the ends of the line.
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3. Select Contour from the 2D gallery on the Lathe Milling contextual tab.

FILE HOME WIREFRAME SLP TURNING

-

E B < & W

) ] # Stoc
Drill Dynamic ... illi... Parallel Crrill * | shadi
2D @ Muttiaxis

4. Inthe Chaining dialog box, select Wireframe and then Partial.

b )

4

Chaining =
= | )T
() C-plane (@) 30

e

5. Select the line you created in Step 2, and click OK in the Chaining dialog box.

6. Inthe 2D Toolpaths - Contour dialog box, click Tool.
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B 20 Toolpaths - Contour

¥l BT % e

alpath Type ~

# Azzembly Ma.. Too

EI Cut Parameters
&3 Depth Cuts

I e A L W7

7. Click Select library tool, choose a 3/8 flat endmill, and click OK.

Tool Selection - Ch\Users\cawh Desktop Mastercam Swiss Lathe Tutorial\Parts\&

C:hUserscawhDeskioph. . \Swizs tooldb =

# Azzembly Ma... Tool Mame Holder Mame  Dia. Cor. rad.  Leng
§ 23 - 1/M4FLATE.. - 025 n.a 20

IBFLATE.. - 0.375 nao

8. Select the Cut Parameters page, and set Compensation type to Off.

¥ W% &

----- « Tool
..... Holder @nsatinn type i )

(SR Lt Farameters -
@ Depth Cuts Compenzation direction Left w
= Lead In/Out i
9. Select the Lead In/Out page, and enter the following values for both arcs indicated below.
Radius: 0.0
Sweep: 90.0

Helix height: 0.0

Hamp negar u.u |

R adiuz

Fadiuz

Sweep Sweep
Helix height b Helix height
] H
] Enter on first depth cut only ] Exit o last depth cut only

38



Mastercam Lathe for Swiss—2: Left Spindle Operations

10. Select the Planes page, ensure that Tool plane is set to Top, and click OK.

' 2D Toolpaths - Contour
............. Toolpath Type ~
----- W Tool
............. Halder
B v Cut Parameters
ey Depth Cuts et srardlnEle s feolplane
----- + Lead Ind/Out
@ Break Through | Top | | fep |
@ Multi Passes
H- ¢ Tabs Origin T
[ Linking Parameters
- Home / Ref. Points X ” % E
Tolerance
v “ v [«
........ v
Quick “iew Settings .
= K
Tool /B FLAT EM...
Tool Diamster 0,375 ik Mifset

11. Run Backplot to see how the operation cuts the first flat area.

12.

% Convert to 5-axis L?

re T w

ock Stock Mill Toal Multiaxjs Toolpath
llay = Model~  Manager Linkingy Transform

Check
Holder
ock tilities

13. Inthe Transfer Operation Parameters dialog box, select Rotate and Include origin. Also, ensure that the
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Contour operation is selected.

Transform Cperation Parameters

Type and Methods  Rotate

Type Source operations [] Remove comments C
i) Tranalate EIE 7 - Lathe Groowve (Chain) - [WCS: Top] - A
|| Parameters
- W TD404: Grooving toal - 0D GROOV C
O Mimer | e | Geometry - (1) chain(s)
-2 Toolpath - 15.5K - Swiss 2015 Tuto
[
Methad ~fay Update stock C
@ Tool plane EIE Lil::m?:r: -[WCS: Top] - [Tplane:
Include origin - W T0202: General tuming tool - OD 5 v
[Tincude Wcs | ' Geometry - (1) chain(s)

.. 2= Toolpath - 8.1K - Swiss 2019 Tutor

[] Save planes 3@ Do not update stock
i) Coordinate Qﬂ? 3 - Contour (2D) - [WCS: Top] - [Tplane
.. Parameters

Source L @ #32-0.3750 FLAT ENDMILL - 3/1

T b ~ -I PRanmatnr . (11 Ahainieh

14. Select the Rotate page, set the number of instances to 5, select Angle between, set both angles to 60, and
set the Rotation plane to Right side (using the Plane selection button). Click OK.

Type and Methods ~ Rotate

Instances ation plane
. @ (@ Angle between C Right sidel !@

() Total sweep

od O

¥ 00 B
Y ]
z B

A CI
00 A

[
]

=
L]

15. InToolpaths Manager, select the two operations you created in this exercise, and run Backplot to see how
the operations cut all of the flat areas.
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16. Save the file with the name swiss Tutorial XX 9.mcam, where XXis your initials.

Exercise 9: Performing the cutoff

1. If necessary, dragthe red arrow to below all of the operations.

Toolpaths v & X

‘ ‘ ¥ ¥ E - ? ¥ ) ..E}.
-‘ lz._ &

=-gg Machine Group-1 .
E|_|l|_ Properties - Postability Star SR-32J-11 TYPE B

IE=) Files

¥ Tool settings

Stock setup

oolpath Group-1
m' 1 - Lathe Stodk Advance - [WCS: Top] - [Tplane:

?j :

Parameters
T0202: General turning tool - Lathe Tool 27
2= Toolpath - 0.9 - Swiss 2019 Tutorial_CW.NC

‘= upp

>

ﬂ Geome. 1) chainis)
----- .. B2 Toolpath - 7.9K - Swiss 2019 Tuterial_CW.NC
= m‘ 10 - TransformRotate Rotate About Crigin/Toolp

Parameters

g Toolpath - 41.9K - Swiss 2019 Tutorial_CW.M
% 11 - Lathe Finish - [WiCS: Top] - [Tplane: Lathe
-7 Parameters
ld T0202: General turning tool - OD 55 deg Righ
----- GECIITIEtr}' (1) chain{s)
g Toolpath - 7. 7K - Swiss 2019 Tutorial _CW.NC
ﬂ Do not update stock

]
N
1
v
.
et
]
m
i
':n
_|
m
3,
i
g
[
L
)
il
r

lHllllllm

ol

<

2. Onthe Lathe Turning contextual tab, select Pickoff/Pull/Cutoff from the Part Handling gallery.
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WIEW TURNING MILLIMG

+ - P

= Stock Stock Stock
Chuck = ' shading Display = Model -

Fart Handling Stock

3. Inthe dialog box, choose Pickoff, cutoff. Note that Pickoff, cutoff is the only part-handling operation shown
in the dialog box that is used with Swiss.

Cutoff / Bar Pull / Pickoff

Cutoff/Pickoff/Bar Pull Setup | Operations

Cperations to program

- o
o by g [ [
Mo operations  Pickeff, bar Pickoff Barp
pull, cutoff
£ >
Geometny
. — 3

4. Inthe Cutoff / Bar Pull / Pickoff dialog box, click the Geometry button.

Cutoff / Bar Pull / Pickoff

Cutoff /Pickoff/Bar Pull Setup | Operations

Operations to program

—- —n
o By B4 H [E
Mo operations  Pickoff, bar [l i1 (i) Pickoff Barp
pull, cutoff
£ >
Geometny

N

ptions

5. Select the solid model, and then press [Enter] or click End Selection.

6. Select Translate Geometry, which is located next to the Geometry button you just used.

Geometry

N

Lewvel Options

[ ] 7/ R —

7. Onthe right side of the dialog box, click From Geo. The operation gets its length from the part geometry.
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|

Cutoff width:
—pe———[=_ [P

Cutoff X coordinate:

mA | S o T I

8. Inthe Cutoff / Bar Pull / Pickoff dialog box, click Select pickoff Z coordinate, and when returned to the
graphics window, select the point shown in the second following picture.

Click the Select a tool to define cutoff width button.

Cutoff width:

Cutoff X coordifates
I" I From Stock

Face stock::
From Stock

J Elac:k face stock:

9. The cutoff X coordinate of 0.4 is derived as follows: The stock's diameter is 0.75. The 0.4 is a radius, so it rep-
resents a diameter of 0.8, which gives you 0.5 per side above the stock.
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10. When the Tool Manager displays, find the T0101 R0.003 W0.118 LH Cutoff .118W Tutorial cutoff tool in
the lower pane and drag it into the upper pane.

== _ —&3
v vl v

TO707 RO.007 T1111 ﬂ..ﬂG.Dia. T1212 0.25 Dia.
0D Threading Toal SPOT Tq(;lt A75 DIA, DRILL .25 DIA.
i“'
C:\Users\caw\[]esktup\l‘ﬂast...‘x%wfss.tmldb ’i% =
"-

T0101 ROLOO3 WD.118 TO202 RO.004 TO303 RO.003 W0.047 TO303 RO.00C
LH Cutoff .118W Tutorial 0D 5& deg Right ODGROOVERIGH... ODGROOVER

11. Select the tool in the upper pane, and click OK.

e e s el PR R N R W e

v v

TO101 RO.0D03 WD.118 T0202 RO.004 T0303 RO.003 W0.031 TO4C
LH Cutoff .118W Tutorial 0D 55 deg Right 0D GROOVE RIGHT - .0... oD Thr

12. Inthe Cutoff / Bar Pull / Pickoff dialog box, select the Operations tab, and select Pre-position cutoff tool.

Cutoff / Bar Pull / Pickoff

Cutoff /Pickoff/Bar Pull Setup  Operations

Toolpath group name: |C|_rtnﬁ',-" Pickoff

Cperations
1
b5 Pickoff spindle - Unclamp and eject part Comment:
: {F‘id{uﬁ' spindle - Move to clearance distanc Pre-position cutoff toal
::*' Pickoff spindle - Move to grip position
I".* | e TN Y & S S | I [ DU

13. Click = Cutoff Z to set the Pre-position Z coordinate field and click OK.
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Misc values. ..

N

Pre-position X coordinate:

Pre-posttion £ co
-1.5455 = Cutoff Z )
-u-._____,-l-"

14. Rename the new toolpath group from Cutoff / Pickoff to Cutoff.

— :
8% Tool Edit selected operations »
ﬂ Upd:
=% 6 - Lathe Groups » Mew Machine group *
Parz
o Cut Mew Tocolpath group
-~ Tool Copy Rename
M Delete
= lﬁ 7 - Lath )
Parz Delete Delete all empty
S Eflﬂe / -
Lathe s. e
""" My o Lathe stock upoarte
-8 Tool
‘ Dor Toolpath Editor

I'_'l CutoF’F [ Pickume
! m 11 - Lathe Point - [WCS: Top] - [Tplane: Lathe up
[-Jef] 12 - Lathe Chuck - [WCS: Top] - [Tplane: Top] -F

15. Inoperation 16, click the Parameters icon. The Lathe Cutoff dialog displays.

#-{_7 15 - Lathe Chuck - [WCS: Top] - [Tplane: Top] - Pickofl
EIE,'? 16 - Lathe Cutoff - [WCS: Top] - [Tplane: Lathe upper

----- TT071: Grooving tool - LH Cutoff , 118W Tutarial
----- ' Geometry

g Toolpath - 8.0K - Swiss Tutarial_9.MC - Program nu
i L" |pdate stock

EI Ei' 1}' Lathe Chuck - [WCS: Top] - [Tplane: Top] - Pickofi

16. On the Cutoff parameters tab, make the following changes, and click OK.

Entry amount: 0

Retract Radius: None
Compensation direction: Right
Lead In/Out: Off
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= Lathe Cutoff *

Toolpath parameters  Cutoff parameters

Tool Compensation

Compensation

type:

Compensation

() Mbsolute: 0.0

() Incremental: 01 From stock

ol Cuter
Comer Geometry around comers:
X Tangent Poirt... A »

! |-¢—¥ (®) None
Back Face Stock (O Radius: 0.003
Cut ta:
(®) Front radius O Chamfer Parameters...
.B. () Back radius [0 | Clearance Cut...
Secondary feed rate / spindle speed |:| Canned text...

Radius to apply new settings: | Peck...
[]Feed rate: 0.0001 inch/rev (8 inch/min [ Leadin/Out..

DSpind|e speed Cs5 RPM D Filter...

(=]

[v]I% [ ?

17. Onthe Transform tab, click Dynamic.

DHE -8 T -
«

HOME WIREFRAME + DEL PREP DR.P'.F”NGF'.CHW
O \“} g J [H Geometry Mesting P
0 Y 4 v 1IN,

EE Rectangular Array
ranslate Rotate Project Mm./ Chains o
< Origin I} Distribute

Position /s et Layout Size

Stretch  Scale

18. Select the top point, as shown in the following image, and click End Selection.
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19. Place the dynamic gnomon's origin on top of the point,and click to set its location.

Y

: Left Spindle Operations

20. Click the gnomon's X axis, type 0.118, and press [Enter]. The gnomon moves 0.118 to the right.
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X
TP T I rerr T s TELL LITTITTTITTITT]]
LRI Iy
= :Isi = = =

21. Press[Enter] a second time to verify the move, and then, in the Dynamic function panel, click OK and
Create New Operation.

Dynamic 7 x

Basic atsiE =]
Entity -~
Method: ® Move

22. Using the same method (Steps 18 to 20), move the lower point, indicated in the following image, to the right
0.118 inches. Make sure to end the function by clicking OK and Create New Operation.

Y

23. Select the top point, as shown in the following image, and click End Selection.
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24. Place the dynamic gnomon on top of the point, and click to set its location.

25. Drag the ball at the gnomon's origin to the lower point and click. Then click OK in the Dynamic function
panel.

Y

26. Regenerate operations 11 through 17, and backplot the Cutoff group operations to see the cutoff in action.

Tran

27. Save the file with the name Swiss Tutorial XX 10.mcam, where XXisyour initials.
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CHAPTER 3
SUB SPINDLE OPERATIONS

In this chapter, you create the sub spindle operations, which completes the part. These final tasks include not only
programming the required toolpaths, but also setting up a new toolpath group and reordering the operations as
required by Mastercam Swiss.

Goals

« Create anew toolpath group.
« Create drilling operations.
« Create aboring operation.

« Create a polar milling operation.

Exercise 1: Create a sub spindle group

1. Inthe Toolpaths Manager, right-click Machine Group-1, and then choose Groups, New Toolpath Group
from the pop-up menu.

K n

=- &
Mill toolpaths ¥
Lathe toolpaths »

Wire toolpaths

Router toolpaths

Edit selected operations ¥
Groups > Mew Machine group >
Cut Mew Toolpath group

- -

2. Dragthe new Toolpath Group-2 on top of the Cutoff group, and select Move before from the pop-up

menu.
-] FErameters
w T0202: General turning tool - OD 55 deg Righ
Geometry - (1) chain(s)
2 Toolpath - 7.7K - Swiss 2019 Tutorial _CW.NC
‘ Do not update stock
=22 cu
Oobbi Move before
D f2 - Lath Mowe after U
0 -Lath F
D 4 - Lath Copy before -F
D & - Lath Copy after -F
D T -Lath -F
- 17 - Lathe Make subgroup EL
-] B -Lath Cancel ) -F
----- 8_8 Toolpath Growe -
: -
F ]
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On a Swiss machine, the cutoff must be the last operation, and the order of the toolpaths in Toolpaths Man-
ager must reflect this requirement. However, you could not create this operation before you had created
the cutoff, which is why the new toolpath group must be moved now.

This operation syncs head 1 and head 2 so that both programs start simultaneously.

3. Inthe Levels Manager, create a new level 20 named Sub wireframe.

Mumber: 20

MName: Sub wireframe
Level set:

Display:

4. Onthe Wireframe tab, choose Turn Profile.

HOME SURFACEE-_, ol TURNIMNG MILLIMG

.0 + :

,z\:;‘;, / /7 Line Parallel - |§ EE:E' D, f]/ (/
*—e + |, Line Perpendicular

Bolt Line _anouette Turn  Relief Rasterto Curv

Circle Endpaoints Roundary, Profile jaroove Vector One Ec

ats Lines @ shapes

“- Line Closest - -

5. Select the part in the subspindle (be sure not to select the version of the part on the main spindle), press
[Enter], and click OK in the Turn Profile function panel.

Y

6. Inthe Levels Manager, turn off visibility for Solid - Right Spindle.

Mu... & Visble MName Level Set  Entities
1 ¥ Solid 22
10 ¥ Wireframe 29

v 20 S wiFe A 21

solid - Right Spi...
110 X WWiretrame - Ri...

7. Save the file with the name Swiss Tutorial XX 11.mcam, where XXisyour initials.
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Exercise 2: First sub spindle drill operation

1. Select Drill from the Lathe Turning contextual tab.

r=1=3 ’ y AHE
IME WIREFRAME SURFACES SOLk. ~ TURMIMG MILLIMG

.
= I ) th Pl I+
Finish Face - . Flip Pickoff/Pul... Stock Tran... Chuck -

General ’ Part Handling

2. Inthe Lathe Drill dialog box, choose tool T2121 0.1875. Several tools start with T2121, so be sure you pick
the correct one.

~ Lathe Drill

Toolpath parameters  G1 - Spot Diling  Cycle not available
~ Too
Statior
f

T20121 0.125 Dia. T2121 0.1875 Dia.

DRILL .125 DIA. DRILL .1875 DIA. Spind
Max. spind

3. C(lick the Axis Combination button.

® |Lathe Drill

Toolpath parameters  G1 - Spot Driling  Cycle not available

L] Tool nur

Stati

Select library tow... | [+ Tool Fitter. ..
smbination / Spindle Crigin I:

Misc value

ain Gang Tools
pindle orgin: Lathe upperleft 20, [] Tool Displa

4. The machine you are using for this tutorial has no Y axis, so ensure that the Sub No Y Axis axis combination is
selected.
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Az Combination

Main Gang Toolz Sub Mo™ anis

|

5. Right-click in the Spindle Origin table, and choose New toolplane from the pop-up menu.

" Axis Combination / Spindle Origin

Az Combination

M ain Gang Tools Sub Mo™ asiz

L

Spindle Origin

M ame i
2 | athe upper |eft

Mew toolplane

Rename...

6. Name the new toolplane Subspindle, and then click the Select button, as shown in the following image.

B Axis Combination / Spindle Origin

Az Combination

b ain Gang Tools Sub Mo™ awiz

Sub with ' asiz

Spindle Origin

EE Origin

athe up 0.000
< Subszpindle 0.000

Wiorl, Offzet
() Manual

z m 1= oy (®) Automatic

7. Select the 0 point of the part on the subspindle, as shown in the following picture, and click OK in the Axis

Combination / Spindle Origin dialog box.
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8. If necessary, change Feed rate to 0.002, Spindle speed to 2000, and Max spindle speed to 5000.

Feed rate: ®infev  (Jin/min
Spindle speed: (JCSS @ RPM
Max. spindle speed: Coolar

9. Select the G1 - Spot Drilling tab.

Toolpath paramelers  G1- Spot Drling  Cydle not available

10. Click the Depth Calculator button.

AL | Tl ] 3 = =E=s =z At LI W T

! Dorill Cyeel
i Depth... Cycle:
(0 Absclute (@) Incremental G1-5

11. Inthe Depth Calculator dialog box, enter 0.175 for Finish diameter. Select Overwrite depth, and then
click OK
lool tp INcluded angle | | 15.U

@ diameter [0.175 D
Tool tip diameter flat on tip) (0.0

O Add to depth Depth

(@) Overwrte depth

12. Inthe G1 - Spot Drilling tab, remove the negative sign from the Depth value, change Z to 0, set Retract to -
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0.05, and click OK.

Toolpath parameters G1- Spot Diling  Cycle not available

Drill Cycle Param
| Depth.. (| |0052575 | e Cycle:

() Absolute  (®) Incremental G1 - Spot Dril
Drill Point...

x [0 @ !

] Clearance ... -0.050000
Absolute Incremental
From stock

[ ] Orill tip comg

From stock

13. Backplot the operation to see the toolpath in motion.

14. Save the file with the name swiss Tutorial XX 12.mcam, where XXisyour initials.

Exercise 3: Creating the second drill operation
1. Select Drill fromthe Lathe Turning contextual tab.

2. Choose tool T2222.

Feed rate: E
=: Spindle speed: @

Max. spindle speed: E

T2424 0.375 Dia.
SPOT TOOL .25 DIA.

3. Ensure that the following parameters are set correctly.
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Tool number: 22

Offset number: 22

Station number: 123

Feed rate: 0.0015

Spindle speed: 2000

Max. spindle speed: 10000

Tool number: COffset number:
Station number: Tool Angle...

Feed rate: |0.0013 ®infev  (in/min micradn
Spindle speed: QLS @RPM
Max. spindle speed: Coolant...

4. Onthe Toolpath Parameters page, verify that Sub No Y axis is selected.
Select librany tool .. Tool Fitter...

Axis Combination / Spindle Origin

= Sub Mo Y axis

Spindle orgin: Subspindle £8.366 L

5. Onthe G1 - Spot Drilling tab, click the Depth button, choose the point shown in the following picture, and
then click OK.

)

/V

6. Use Backplot to test the toolpath.

— L

7. Save the file with the name Swiss Tutorial XX 13.mcam, where XXisyour initials.
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Exercise 4: Finish operation for boring
1. Select Finish from the Lathe Turning contextual tab.

2. Chain the part as shown below, and click OK.

3. Right-click tool T212121, and choose Edit tool from the pop-up menu.

\/ Create 30 tool...
T450142 R0.1875 T2121 Create tool...

STOCK ADVANCE DUM... [aellelRl] Edit tool...
75

Tool manager... (Swiss)

Yiew

4. Inthe Define Tool dialog box, select the Parameters tab.

Type - Boring bar  Insertts  Boring EI

Program Parameters
5. Set Tool number and Tool offset number to 23, and click OK.

Type - Boring bar  Inserts  Boring Bars  Parameters

Program Parameters
Tool number: |23 Tool statio

Tool offset number: (23 Tool back, offs:

Default Cutting Parameters

Feed rate: (@) in/rev C

6. Select the Finish parameters tab, and click Lead in/out.
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Lathe Finish >

Toolpath parameter&_ Finish parameters /

Tool Compensation
Compensation
type:
Computer o
Oiptimize cutter
Finis
I | Compensation
direction:
Right v b
Stock tc

09 Sr?:llzﬁsﬁ:c:mers:
; Al w
it
I*Ti []  ComerBreak...

Finish Direction ] Down cutting...

% A | Lead In/Out...

Plunge Parameters...

[ %]

"]
™

|_| Fikar

7. Selectthe Lead out tab, set Angle to -90.0 and Length to 0.02 as shown in the following picture.

Exit Vector
|se exit wector
Fixed Direction

(®) Mone
() Tangent
() Perpendicular

Angle: 900 =
Length: Resolution {deg ):

IntelliSet

Auto-calculate vector
[ ] Automatically calculate exit vector

(IRVE

8. Click OK inthe Lead In/Out page and in the Lathe Finish dialog box.

9. Select the Wireframe tab, and choose Point Position.
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-

ODHRE-8 T

FILE HOME SLIRFACES 30LIDS MODEL PREP

[ + . - .
‘o / A7 Line Parallel @ , Arc 3 Points
L

| Line Perpendicular ) Arc Tangent
Bolt Line ] Circle -
Circle = Endpoints - Line Closest - Center Point ' Circle Edge P

Lines Arcs

10. Create a point similar to the one shown in the following picture (in other words, your choice need not exactly
match the one shown), and click OK in the Point Position function panel. Note that the point you select must
be above the centerline of the part and beyond the face of the part.

—

11. Inthe Toolpaths Manager, select Geometry under operation 13 to display the Chain Manager dialog box.

R I L e e R p e AR R e v

[ St
----- ﬂ Update stock
=% 13 - Lathe Finish - [WCS: Top] - [Tplane: Subspindle]
-0

| ROUGH MIM, 1875 D0IA, -7
E try - (1) chain(s)
3 55 2019 Tutorial_CwW_0Op2-10.

ﬂ Update stock

12. Right-click in the Chain Manager dialog box, and choose Add chain from the pop-up menu.
13. Select the new point from Step 10, and click OK in both the Chaining and Chain Manager dialog boxes.

14. Regenerate all operations and backplot operation 13 to see it in action.

15. Save the file with the name swiss Tutorial XX 14.mcam, where XXisyour initials.
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Exercise 5: Polar milling

1. Turn on the solid's visibility (level 101) in Levels Manager.

Levels v 1 x
+ AT crEFH-@
Mu... & Visble MName Level Set  Entities
1 ¥ Solid 1
10 ¥ Wireframe 36
" 20 Sub wireframe 28
101 @ Salid - Right Spindle 1

2. Select Contour fromthe Lathe Milling contextual tab.

‘DHP*Q% LATHE

HOME } W TURNING
S &8 N .7

Stock
Shadin

Drrill “arf Milli.. Parallel Drrill -

’ Multiaxis

3. Inthe Chaining dialog box, select the Solids mode. Ensure that the Face option is off, and that the Loop
optionis on.

4. Chainthe part as shown in the following image.

5. If necessary, in the Pick Reference Face dialog box, click Other Face. Your selection should match the
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selection shown below in red.

6. Click OK in the Chaining dialog box.

7. Inthe 2D Toolpaths - Contour dialog box, select the Tool page.

B 2D Toolpaths - Contour

VI |5 e

............. nolpath Type L

""" ] # B

............. a2
s Cut Parameters E
@ Depth Cuts
- Lead [n/Out

@ Break Through
@ Multi Passes

- & Tabs

o Linking Parameters

' Haome # Fief. Points

Arc Filker / Tolerance
............. Planes
............. Caalant W

- -~

8. Click Select library tool, choose the 1/4 flat endmill from the Tool Selection dialog box, and click OK.
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Tool Selection - ChUsers\PublichDocumentsishared Mcam201%lathe', Toolsh 5w

Al zers\PublichDocum.. ASwizs. tooldb =

# Azzembly Ma.. Tool Mame Haolder Hame D

1a.
U - 1/4 SPOTDRILL - 0.25
0oz - 3/32 DRILL - 0.093...
il
W = - - 0.125
o2 - 3/8 FLAT ENDMILL . 0.375
b s - MO, 53 DRILL . 0.0595
[} R 1MW CcomTROn Il [l el =

9. Onthe Cut Parameters page, change Compensation type to Computer.

B 2D Teclpaths - Contour

¥l BT % e

""" Halder Compenzation type

Compenzation direction Left w

- Lead In/Dut |
..... & Break Through Tip comp Tip o @

----- & Muli Pazses

|y PSS RN 1 U Ry R |

10. Onthe Planes page, click the Select tool plane button.

..... ilter # Taolerance | Top | | Top |

----- Canned Text
e Mizc Walues L
= - Az Control

b Sxiz Combination - -
H - N Nl |
L. Fiotany Asiz Contral m “ m 1

1

W - >
£ >

Guick Yiew Settings d%b T
Taol 1/4 FLAT EM... =
Tool Diameter 0,25 work, Offset

11. Inthe Plane Selection dialog box, choose Left side, and click OK.
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Plane Selection >
MName Origir Offset ~
Top =090, 20,

Frant w0020
Back =090, 20,
Battam w0020
Right zide w050 20,
=000, 20, ¥
£ >

s v || 8 | ?

12. Click the Copy to construction plane button to copy the tool plane parametersto Comp / construction

plane.
dinate system Tool plane Comp # construction plane

Top | Left zide | | Top |
Origin Origit Origin

>

_{

0.0 " %
0.0 “" Y

4

I~

13. Select the Misc values page, and then deselect Automatically set to post values when posting.
i u

Init/Few Feed [0=Mo,1=""es]

|
- Awiz Combinatian Rotary [0=Post,1=Lock. 2=Brake, 3=0ff] IZI
o Ratam dxiz Control
v Tilt [0=Past 1=Lock 2=Brake,3=0ff] D
< ’ Face/0D Interpalation [0=0f.1=0n] ]
ick. Wiew Setti
Cuick View Settings kOO0 Before Operation [0=Mao,1="ez] III
Tool 1/4 FLAT EM...

Tool Diameter 025

[ ] Automatically zet to

Corner Radius 0 post values when Set to post values Set to
Feed Rate B.4176 pozting

Spindle Speed 2139

Coolant it

14. Change Face/OD Interpolation to 1, and click OK.
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Tile [0=Pozt,1=Lock 2=Brake, 3=0ff]

| I:I
@D D' Interpalation [0=0FF,1=0n]
o |

k00 Before Operation [0=Mao,1=""ez]

[ ] Automatically set to |

rimzh ‘n'FlII = IMl"‘lF‘ll"'l

Set to oozt values | | Se

15. Backplot the operation to see the toolpath motion.

16. Save the file with the name swiss Tutorial XX 15.mcam, where XXisyour initials.
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Mastercam Lathe for Swiss—Conclusion

CONCLUSION

Congratulations! You have completed the Mastercam Lathe for Swiss! Now that you have mastered the skills in this
tutorial, explore Mastercam's other features and functions.

You may be interested in other tutorials that we offer. Mastercam tutorials are being constantly developed, and we
will add more as we complete them. Visit our website, or select Help, Tutorials from the File tab.

Mastercam Resources

Enhance your Mastercam experience by using the following resources:

o Mastercam Documentation—Mastercam installs a number of helpful documents for your version of software
in the Documentation folder of your Mastercam 2019 installation.

« Mastercam Help—Access Mastercam Help by selecting Help, Contents from Mastercam's File tab or by press-
ing [Alt+H] on your keyboard.

o Mastercam Reseller—Your local Mastercam Reseller can help with most questions about Mastercam.

o Technical Support—Our Technical Support department (+1 860-875-5006 or support@mastercam.com) is
open Monday through Friday from 8:00 a.m. to 5:30 p.m. USA Eastern Standard Time.

« Mastercam Tutorials—We offer a series of tutorials to help registered users become familiar with basic
Mastercam features and functions. Visit our website, or select Help, Tutorials from Mastercam's File tab to
see the latest publications.

« Mastercam University—Mastercam University, an affordable online learning platform, gives you 24/7 access to
Mastercam training materials. Take advantage of more than 180 videos to master skills at your own pace and
help prepare for Mastercam Certification. For more information on Mastercam University, please contact
your Authorized Mastercam Reseller, visit university.mastercam.com/, or email training@mastercam.com.

« Online Communities—You can find a wealth of information at www.mastercam.com.

« Follow us on Facebook (www.facebook.com/Mastercam), Twitter (twitter.com/Mastercam), and Ins-
tagram (www.instagram.com/mastercamcadcam/) for the latest tech tips and Mastercam news.

« See Mastercam in action on YouTube (www.youtube.com/user/MastercamCadCam).

« For more information on CNC Software, Inc., to find and apply to jobs, and connect with people using
Mastercam, visit us on LinkedIn (www.linkedin.com/company/cnc-software/).

« Registered users can search for information or ask questions on the Mastercam Web forum,
forum.mastercam.com, or use the Mastercam Knowledgebase at kb.mastercam.com.

Contact Us

For questions about this or other Mastercam documentation, contact the Technical Documentation department by
email at techdocs@mastercam.com.
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