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PartMaker Supplement — Chapter 1
Part 2 - Plug

This educational supplement to the PartMaker SwissCAM manual is intended to
provide additional training to the end user.

Creating the Plug in this tutorial introduces PartMaker procedures step by step
for ID turning, milling, threading, grooving and cross drilling. This tutorial will give
many examples of the type of programming features PartMaker has, but is not
limited to.

PartMaker Supplement - Chapter 2
Part 3 - Reamer

This educational supplement to the PartMaker SwissCAM manual is intended to
provide additional training to the end user.

Creating the Reamer in this tutorial introduces PartMaker procedures step by
step for sequencing turning and milling operations in the process table. This
tutorial will give many examples of the type of programming features PartMaker
has, but is not limited to.
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Chapter 1: PartMaker® SwissCAM™
Programming Tutorial Part 2 — Plug

Introduction

This tutorial is designed to help you learn the steps to go through in using
PartMaker SwissCAM to program Swiss-type lathe parts.

=2

Important! The tutorial below is presented in both inch and metric units,
depending on how you are working with PartMaker. The inch units of
measure are given first, with the metric entries gives in parenthesis ().

For example you may see instruction that says: Enter an X value 1 (25),
where 1 is 1 inch and 25 is 25 mm.

How you will create Part 2 — Plug using SwissCAM

Here are the major steps you will follow to create the Swiss tutorial Part 2:

Start PartMaker SwissCAM

View tool information for the part

View cycle information for the part

Select a material for the part

Setup defaults for Swiss style manufacturing

Define the stock boundaries for the Face Window

Open new Face Windows for each operation type (Turning and Milling)
Create geometry

Perform turning operations on the main spindle

Perform a cut-off operation

Perform Milling on the main spindle

Perform cross drilling on the main spindle

Perform face drilling & tapping using driven tools on the sub-spindle
Create the Process Table

Synchronize machining operations on the main and sub-spindles
Simulate the Machining Process

Generate an NC Program

Copyright @2014 Delcam Ltd User Guide 1-1



The drawings below show

Inch Dimensions

the part to be programmed:
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When you complete this tutorial, you will have a part that looks like the pictures
below.
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Getting Started

The first part of any multi-axis turning programming exercise with PartMaker
SwissCAM is to decide which machining functions will be used for each part face to
be programmed.

The machining functions used in this tutorial are as follows:

Turn — Main Spindle:

Use turning tools to perform a variety of Swiss-turning operations on the main
spindle including facing, threading, turning, grooving, drilling, and pick-off.
Mill ZY — Main Spindle:

Use a slotting mill to create a slot in the face of the part.

Mill Polygon — Main Spindle:

Use an end mill to create four flats .270 (6.8) wide towards the center of the part.

Mill Diameter Index — Main Spindle:

Use cross drilling tools to create holes in the side of the part.

Mill End Index — Sub Spindle:
Use drilling tools to create holes in the back face of the part.

Programming Swiss-type lathe operations with PartMaker is performed in a unique
manner. No matter what the orientation of the part in the guide bushing or sub
spindle, PartMaker programs all Swiss operations as if being machined in a
conventional lathe, i.e. all programming is carried out from right to left. For this
tutorial you are going to use a machine layout like the one shown below.

Gang Tool Post

Back Working
\‘ﬁ % ¢ [[7 Tool Post .
"""gtp_"c 1111212 B 111 I
109 8 7 » CEHCELCT |
( } Main | E% :
Spindle 44 43 42 41

_g_J\FJ Sub
End Working Spindle
Tool Post

= Note: This tutorial covers both general PartMaker programming techniques
as well as those unique to Swiss-turning. For more information on using
PartMaker to program CNC Milling, 2-axis turning and fixed-heastock turn-
mill applications, please see the manuals which correspond to those
applications.
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Now you will look in detail at the steps necessary to program each of the
components of the finished part. The components of the completed Swiss tutorial
part can be found in the following directories:

Completed Job File:

C:\PartMaker\PM-Swiss\Swiss Tutorial 2\Inch-Swiss Tutorial 2\swiss2.job
Completed Tools File:

C:\PartMaker\PM-Swiss\Swiss Tutorial 2\Inch-Swiss Tutorial 2\swiss2.tdb
Completed Cycles File:

C:\PartMaker\PM-Swiss\Swiss Tutorial 2\Inch-Swiss Tutorial 2\swiss2.cdb
Machine Data File:

C:\PartMaker\PM-Swiss\Swiss Tutorial 2\Inch-Swiss Tutorial 2\Swiss-demo.mch

Post Configuration Files:

C:\PartMaker\PM-Swiss\Swiss Tutorial 2\Inch-Swiss Tutorial 2\Swiss-demo.pst

C:\PartMaker\PM-Swiss\Swiss Tutorial 2\Inch-Swiss Tutorial 2\Swiss-demo.sub
DXF files

C:\PartMaker\PM-Swiss\Swiss Tutorial 2\Inch-Swiss Tutorial 2\
Main_Spindle_Turn.DXF
Mill_Diam_Index.DXF
Mill_End_Index.DXF
Mill_Polygon.DXF
Mill_ZY.DXF

Solid Model Files:

C:\PartMaker\PM-Swiss\Swiss Tutorial 2\Inch-Swiss Tutorial 2\swiss2.x_t

C:\PartMaker\PM-Swiss\Swiss Tutorial 2\Inch-Swiss Tutorial 2\swiss2.SLDPRT
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Starting PartMaker SwissCAM

All programming for Swiss parts done with PartMaker should be done in the
SwissCAM application. To start the PartMaker SwissCAM application:

1 Double Click the SwissCAM icon on your desktop or choose SwissCAM from

the PartMaker Group accessed through Programs under the Windows Start
button.

2 Anicon containing the PartMaker logo will appear for a few moments. You
will then see the Setup dialog shown below. You will use this dialog to
describe your part later in this tutorial. Now click the <Close> button.

g Setup X
Settings Stock Machining Function:
@ Main Spindle () Sub-Spindle Bar Tum -
Criertation Boundaries List of Face Windows
MFont |
. o 1 Front
T |
Xc
—Z d |ID
|
I
i |
| —1—
Y LZc+ —L—
LengthiL): 3 OD: 35 Rename to:
ID: 0 1
Tool Change X(Xc) 2.8 Excess Stock (E): 0 Dielets
Tool Change Z(Zc):
2 Guide Bushing Length(): 1.5 Duplicate...
Face Options... Guide Bushing Diameter(d): 1.25 [ Apply ] ’ s ]
N
0
T
E
S
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View the Tool Information

The tool library for the Swiss tutorial Plug has already been created. To view the
tools:

1 Open the Tools file by choosing Open Tools File from the File menu.

2 Select the Swiss Tutorial 2 >> Inch-Swiss Tutorial 2 (for metric use
Metric-Swiss Tutorial 2) directory and click <Open=>.

3 Select the Swiss2.tdb (Swiss2_metric) file and click <Open=>.

@ . | . <« Swiss Tutori.. » Inch-Swiss Tutorial 2 ~ | 44 W Search inch-Swiss Tutorial 2 L0
Organize * MNew folder B== » i @.
» 3% Favorites MName Date modified ¥ Type
|| swiss2.tdb 1/2/2006 8:35 AM TDE File
» [ Libraries
> /B Computer
> &i MNetwork
4 | I +
File name: swiss2.tdb = [AllFiles (tdb) -
[ Open ‘v} [ Cancel ]

4 Choose Tools from the ToolMinder menu, or Toolbox lcon:

% The tools to be used in the Swiss Part 2 tutorial are shown below:
% Tool Data  [Tools File = CAPartMaker\pm-swiss\swiss_inch.idt] X ]
Type: - Insert: i -
yPe: Tum Inser Diamond DLDEk Fer—iE %
Location:  Qut - Material:  Carbide -
Orientation: Right - Tool Post:  Gang Slide - Lt of Tools by .é‘TT::!D
Shark Ads: XAds v Tool ID: T001 Tool D Hame
Tool No.: 2 T001_0D Tum 80Rig
T002 EBack Tuming
Offset No: 2 T003 0D Tum-Sub
Cutoff
Spot Dril-Sub
Comp No: 2 End Mil_0.156
7 Threading
Lengthil: 1 Dril Carb 048"
Width{w): 0.5 Tap 080

Shark Size (U} 045

Inscribed Circle Dia (d): 0137
Included Andle(A): 80
Chanfer(c): 0.1

Rename to
Nose Radus(): 0.002 e
Edge Angle(E): 34
Depth of Cut: 02 Very Shape
Dl s |
Spinde Diecton” o+ [ e Defred
Notes:

Note: The tools used in this chapter are for the tutorial only. As you begin to
use PartMaker, you will create your own Tools Database. See Chapter 2 of
the PartMaker SwissCAM manual for more information on creating your own
tools.

5 Click <Close> button to close the Tools dialog.
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View the Cycles Information

At this point, you should be familiar with the concept of Cycles in PartMaker.
Cycles are sequences of repetitive operations used to machine a hole. The Cycles
library for the Swiss tutorial has already been created.

You can view the cycle that you will be using for this programming exercise. To do

SO:
1 Open the Cycles file by choosing Open Cycles File from the File menu.
2 Select the Swiss Tutorial 2 >> Inch-Swiss Tutorial 2 directory and click
<Open=.
3 Select the Swiss2.cdb file and click <Open=>.
rg Open Cycles File lﬂ
QQ [1 « PartMaker » pm-swiss » Swiss Tutorial 2 » Inch-Swiss Tutorial 2 = [ 4 ||[ Search Inch-Swiss Tutoriat 2 0|
Organize = New folder E~ 0O @
I Favorites i Name ° Date modified Type
B Desktop i| || Master_cycles.cdb 11/6/2012215PM  CDB File
& Downloads |1 swiss2.cdb 1/1/2006 1011 AM  CDB File
| Recent Places
£3 Dropbox
=l Libraries
% Documents
&) Music
=] Pictures
E Videos
- 4 1" ]
File neme: | [AllFiles (.cdb) -
= 4  Choose Cycles from the ToolMinder menu or icon:
— [ Cycles Data  [Cycles File = CA\PartMaker\pm-swiss\Swiss Tutorial Z\Inch-Swiss Tutorial 2iswiss2.cdb] ]
Cycle For: = -~ _
) Tuming @) Miling @) Z Tools () X Toals List of Cycles
Major Operation Hole Hole: Tool
Operation Type Canned Cycle Diam Depth D
[spotDal  ~ | [sPoTFacE ~| ooes
© [ ~] [DRILL ~| ooes

[ o ™
al | ™
o -]
o ™

Rename to

(
[
[
[ = | -
(
[
[

g

7| - (Lo ] [ ook
Al 7
Al 7]

Insert Operation

You will use several cycles to create holes on Part 2 in this Tutorial.

If you are not familiar with the concept of creating and working with cycles,
please refer to Chapter 2 of the PartMaker SwissCAM User Guide in the
section titled Cycles Database now.

5 Click <Close> to close the Cycles dialog.
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Select a Material for the Part

The work piece in this exercise will be machined from Free Machining Stainless

Steel, Wrought. To load this material:

1 Choose Open Material File from the File menu.

2 Select st_fmstw.mdb as shown below.

2 Open Material File

—~———
Rl | » Computer » O5(C) » ParthMaker » pm-swiss b Matenial

« | 44| Search material
+

Organize Mew folder

W Favorites [F Alu_allemdb
M Deskiop = [ Alu_alw.mdb
& Downloads [#1, Carbides.mdb
i) Recent Places [#1] Chnickel. mdb

[ Cop_alic.mdb
2 Cop_allwomdb

4 Libraries [#1 Empty.mdb
j Documents [#13 Iron_duc.mdb
& Music [£] fron_gre.mdl
b= Pictures. [F Leadalle.mdb
B videos 17 Mag_alle.mdb

File narne:

Mag_albw.mdb
Mickelwe.mdb
Se_allow.mdb
S¢_carb.mdb

S _fmcaw.mdb
Sa_frmstw.mdb
2_staic.mdb
5t_staiw.mdb
S&_struw.madb
58 tochv.mde
gwiss_303.mdb

(& B5h {5 (& (8h &h & (5 & & &1

@1 Thermaopl.mdb
& Tin_alle.mdi
4| Tit_alle.mdb
| Tit_albw,mdb
@ Zincalic.mdb

- | Al Files (*MDB)

Open | |

Cancel

3 Click <Open=> to open the Material file.

You have now loaded the tools, cycle, and material files that were previously

developed for the Swiss tutorial. PartMaker has also provided a completed job
file. At this point, do not open the job file. You will be guided through a step-by-
step process to develop a job file for the tutorial.

Copyright @2014 Delcam Ltd
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Setting Defaults For Turning

Before beginning the Swiss-tutorial, you will have to set certain turning defaults to
facilitate the programming process:

1 To access the dialog, select Defaults from the Job Optimizer menu.

PartMaker &J
Iol Define Defaults For:
I Cancel I [ Miling ] { Tuming I

2 Click <Turning> button to access the Defaults for Turning dialog.

Defaults for Turning | S|
Hole Group Parameters Process Parameters Machining Data
Through Hale Apply Comp in PartMaker upm upr
Diameter: (25 — Min
Fee [ Coolant: |Standard - Fesd: 01 D.0m
Clearance: 0.05 Feed Units: @) upr () upm FIZI::I(: 240 200

[¥] Constart Suface Speed
[¥] Output Profile Canned Cycle

Mominal Depth: 0 Rapi
pid
Feed: 240 WPm
Profile Group Parameters Max
gt Default Feed: D01 upr Speed: 8000 mpm
Default Speed: 100 fpm

Z Finish: 0 Tool 0
(~ s min
Retum Length: 0.05 Primary Tool Post: | Gang Slide - Change Time
Retum Angle: 45 Retract from Groove Options Leads
Surface Roughness: 32 Arc Radius: 0
Chamfer Length: Groove Options Defaults Line Length: 0.02
# Spring Passes: { Lead Angle: 0
[] Start at Cutting Point e Tool Path Opt
inp lons ool ons
Retum to Cutting Poirt 0K
DRzt e Diameter Programming [ Comer Rounding -

ight: | % Fitch
Tl M Positive Z Programming Remaining Stock Detection Cancel

Note: In Swiss machining, in order to avoid pulling stock back into the guide
bushing it may be desirable not to start and return to a Cutting Point when
programming in PartMaker. Therefore these normally are not checked by
default. If required by a particular profile you can check these ON in the
Profile Group Parameters for any process.

3 Check the Diameter Programming checkbox which will allow you to define
all geometry and feature programming in terms of diameter in a Turn Face
Window, thus alleviating the need to divide measurements in half when
programming or drawing on the X-axis.

Note that Positive Z Programming box is checked. This tutorial is done
with drawing and programming using positive Z style. This allows the Z-axis
to be treated as it would be on the Swiss machine. This tutorial is created
using the Positive Z Programming method.

4  Set a default Line Length for your programmed Leads. For this tutorial the
value should be .020 (1.0). In the Line Length: field, enter .020 (1.0)

5 Thread Height. The following options are available:

%oPitch: The user will enter the height as a percent and resulting height
will be Pitch * Thread Height / 100.

Part Units: The user will enter the actual measured height of the thread
in the current part units.

6 Click <OK>.

Note: Setting a generally applicable lead as a default will save you a great
deal of time when programming Swiss parts because you will not have to
reenter the same data from feature to feature.
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Setting Defaults For Milling

Before beginning the Swiss-tutorial, you will have to set certain milling defaults to
facilitate the programming process:

1 To access the Defaults dialog, select Defaults from the Job Optimizer
menu.

PartMaker X
,G, Define Defaults For:

[Cancel] [ Milling ] [ Tuming ]

2 Click <Milling> to access the Defaults for Milling dialog.
Defaults for Milling ]

Group Parameters Process Parameters Machining Data:

[¥] Through Hole [¥] Apply Comp in PartMaker

Mzximum Speed: 8000

memeler|0.29 B Masimum Feed: 200
Chamfer: 0
o Feed: 10 Tool Change Time {min): 0
Speed: 1000 Rapid Feed: 240
Z_Depth: 0
Tool ChX: 28
Z_Rapid: 0.05 Tool Ch Y- Londs
£ Gcac] 005 Tool Ch Z: 2
Widih of Cut % Tool Diameter Arc Radius: 0 “dia
Width of Cut Value: 80 Line Length: 55 “idia
Surface Machining Module Lead Angle: S0 deg
7 SMW (Legacy) @ ASM
Surfacing Defaults

Process Table Display Option
Arc Tolerance:  0.005

[~] Comer Rounding

All Feeds here are in Units Per Minute {upm
o

All Speeds here are in Revolutions Per Minutes (pm)

[ Feeds in Units per Revolution and Surface Speed

3 Set the default values for your programmed Leads. In Milling the defaults for
Arc Radius and Line Length become a percentage of the diameter of the
milling tool. For the Swiss Tutorial Part 2 you will set the value for Arc
Radius to 0%, the Line Length to 55% and the Lead Angle to 90 deg.

4 Width of Cut. This parameter specifies whether the "Width of Cut" field in
the Mill Profile Group Parameters Dialog will be defined in terms of
percentage of tool diameter or an absolute value. Uncheck Corner
Rounding option at the bottom right.

Note: Setting a generally applicable leads as a default will save you a great
deal of time when programming Swiss parts because you will not have to re-
enter the same data from feature to feature.

Once you have looked at the tools and cycles databases, selected a material for the
job, and setup the defaults for your job as shown above, you can move on to begin
programming the Swiss Tutorial 2 Part.

Copyright @2014 Delcam Ltd User Guide 1-11



Creating a Turning Operation - Main Spindle using the Turn
Machining Function

This section of the tutorial will instruct you in the steps necessary to perform the
turning operations on the main spindle.

Setting Up the Face Window

In this section, you will set up the Face Window for the turning operations on the
main spindle.

To do so:

1 Choose Setup from the View menu to view the Setup dialog (or click the
Setup Icon in the upper left hand corner of the screen).

In this dialog, you will define the machining methods, part boundaries, and
location of the stock with respect to the programming origin.

Note: The Main Spindle radio button is selected indicating this window will
be used for Main Spindle processes.

2 Rename the current Face Window by clicking the Rename to: field and
enter Main Spindle — Turn.

3 Click the <Apply> button.

4 Now enter the parameters listed below in the appropriate fields on the Setup

window:

Length (L): 1.1 (28.0)
oD: 0.5 12.7)
ID: 0 ©
Excess Stock (E): 0.01 (0.1)
Guide Bushing Length (1): 0.75 (20.0)
Guide Bushing Diameter (d): 1.25 (25.0)
Tool Change X(Xc): 2.8 (15.0)
Tool Change Z (Zc): 2.0 0)

5 When you are satisfied that your Setup dialog appears as the one below,
click <Apply=. This will apply the parameters to the current Face Window.
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6 Click <Close> to close the Setup dialog.

7 Click anywhere in the Face Window to activate it.

8 Choose Show Axes from the View menu or select the icon. This will display
the horizontal and vertical axis lines which will help you create the geometry
in the next section of the tutorial.

.I 9 Choose Show Boundaries from the View menu, or select the icon. This will
display the boundaries of the part as you described in the Setup dialog.
o EURfseazLue ac[FIEC@

]

[

TPV I

[Delcami( ]

@ Q Tip: You can get a better view of your part by zooming out (Shown
Above). The best way to do so is to perform a FULL VIEW, then roll your

mouse wheel just a little bit to move the stock away from the edges of the
window.

Q Tip: If at any time the menu commands become grayed out and
unusable, this indicates that the Face Window you are working in has
become inactive. This will be evident if the top bar of your window (where
the name of the window is displayed) has become gray. To reactivate the
window, click anywhere within your Face Window.

— Before moving on, save your work! Do so by selecting Save from the File menu
H or using the shortcut key <Ctrl + S>, or click on the floppy disk icon.

Give your job file the name Plug.
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Creating Geometry in CAD Mode

In this section, you will create the geometry for the turning operations to be
performed on the main spindle. If you wish to draw the geometry, skip to Method 2

on the next page.

Method 1: Import a .DXF file

F - 1 Choose Import DXF File from the File menu or click on the Import icon and
. select DXF.
2 Select the Swiss Tutorial 2 >> Inch-Swiss Tutorial 2 (Metric-Swiss
Tutorial 2, for metric) directory.

[ import DXF File ==
n\:/u\:/n | . < PartMaker » prm-swiss » Swiss Tutorial 2 » Inch-Swiss Tutorial 2 v|¢,| Search Inch-Swiss Tutorial 2 }Dl
Organize « MNew folder =~ M i@l

=l Recent Places 0 Name : Date modified Type
%3 Dropbox o R o
2] Main_Spindle_Turn.DXF 1/8/200612:22 PM DXF File
i . . 7| Mill_Diam_Index.DXF 1/8/2006 12:23 PM DXF File
ﬁj}'l;'a"es = [F] Mill_End_Index.DXF 1/8/20061224PM  DXF File
) Mm_'me"ts 3] Mill_Polygon.DXF 1/8/20061223PM  DXF File
:l P.U:IC i 2] Mill_ZY.DXF 1/8/2006 12:23 PM DXF File
= ICtures
B videos
1M Computer
& os(c)
—w DATA (D) (IO m 3
File name: | A Files (DxP) -
[ Open |v] ’ Cancel ]
3 Select Main_Spindle_Turn.DXF.
4 Click <Open=.

“&  Note: If you do not want to create the geometry for the Swiss tutorial in
PartMaker, a .DXF file for each window is supplied in the Swiss_Tutorial2
directory.

Method 2: Create Geometry in PartMaker

To create the geometry in PartMaker CAD:

1 Click <CAD/CAM= switch in the lower left-hand corner of the window. The
icon will change its appearance from a drill bit to a pencil.
CAD CAM
< Bb
2 Select the Line Parallel Horizontal Axis Icon from the drawing icons on
—

the left side of the window. This will be used to create Horizontal Parellel

lines at specific coordinates.

At the Bottom of the window, a input field will appear.

| d<0>| Enter signed distance frem Horizontal axis
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3 Input into this field the value which you need to place horizontal lines in our
drawing for the turning operations. Follow the print for reference. After each
entry, press the <Enter> key to place a horizontal line on the screen at the
coordinate input.

Input O (0) Press <Enter>
Input 0.12 (3.0) Press <Enter>
Input 0.16 (4.0) Press <Enter>
Input 0.187 (4.75) Press <Enter>
Input 0.25 (6.0) Press <Enter>
Input 0.32 (8.1) Press <Enter>
Input 0.48 (12.2) Press <Enter>

You should have a drawing which appears below.

[

4  Select the Line Parallel Vertical Axis Icon from the drawing icons on the
left side of the window. This will be used to create Vertical Parallel lines at
specific coordinates.

5 Enter into this field the value which you need to place vertical lines in our
drawing for the turning operations. Follow the print for reference. After each
entry, press the <Enter> key to place a vertical line on the screen at the
coordinate input.

Input O (0) Press <Enter>
Input 0.10 (2.5) Press <Enter>
Input 0.22 (5.5) Press <Enter>
Input 0.30 (7.62) Press <Enter>
Input 0.35 (9.0) Press <Enter>
Input 0.65 (16.5) Press <Enter>
Input 1.1 (28.0) Press <Enter>

6 After entering these coordinates, Use the View Menu and choose Hide
Boundaries , then Hide Axis to get a better view of the CAD drawing.

You should have a drawing which appears below.
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7 Select the Remove Icon to delete the lines not needed.

— Note: The Remove Icon (scissors) will cut a line to it’s closest intersection
x with another geometry element. Please see the user manual for more
information on the Remove Icon.

Working from Right to Left, you want to trim away lines that have nothing to
do with the actual contour of the part. For purpose of clarity, you can see
below the contour outline in red with the drawing lines in blue.

E Q Tip: If you can not tell which element is the correct element, you can choose
the Selection Icon (the arrow in the upper left) and double click on any
element to see the geometric location of that element.

| NALAAALAALAA

8 Continue trimming away lines until you final contour appears as seen below.

Note that the line at X = .25 (6), which represents the top of the threads
should remain.

—— As best applies, use the REMOVE ICON or highlight a line, then press
x DELETE or BACKSPACE to remove any totally unwanted lines.

With very little effort, your drawing should appear as seen here below:

-
—

You will now place a 0.02 x 45 (.5 x 45) degree chamfer on the front of the part.

1 To do so choose the Chamfer Icon.

2 A field will then open up at the bottom of the window prompting you to enter
the size of the chamfer. Enter a value of 0.02 (.5) and press <Enter>. The
mouse pointer will also change to a new arrow with a C in it.

c<U.02>|-':'2 Type Chamfer value, select Intersection Point

3 Place the point of the new mouse icon on the inside of the corner you want
the chamfer to be placed and click the mouse to insert a chamfer.

N
I
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4 Next, enter 0.01 into the field at the bottom of the screen for the 3 other
chamfers. You will click the inside of each corner that requires the 0.01
chamfer.

= Note: You do not have to enter the 0.01 into the field for each chamfer.
PartMaker will remember the last setting and use it each time you make a
chamfer.

= 1 Create a 45 degree angle from the groove up to the threaded area. Choose
the Line on an Angle Icon.

2 First you will decide how to choose a start point. For this in the upper part of
[B the screen click the Closest Intersection Snap Mode.

3 Click at the intersection at the bottom right hand corner of groove as shown
below.

4 Enter 45 into the field at the bottom of the screen for the degrees of the
angle.

5 Click the line you are drawing this angled line to.

T

Click on Line
Click
Intersection

Enter 45
a<l> Type angle, select Line

. 6 Now that the line is created, use the Remove Icon to cut away the geometry
x not required, as indicated by the arrows.

i \.l_

The drawing should then look like this.

You will now mirror the selected geometry to have a complete part on the screen.
To do so:

1 Select the geometry you have created by clicking on the Selection Icon and
choosing Select All from the Edit menu. All the geometry should be
highlighted on the screen.
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Note: This mirroring is not required but will help you better visualize the
part in the CAM mode and will help with clearances on internal processes.

2 To mirror, select the whole geometry and choose Mirror from the Edit menu
or select the icon. Complete the Mirror dialog as shown below:

=)

fidlipie Copies

Mirr fis (PM)
@ Horizontal
©) Vertical

©) Inclined

Center (P)
Z:
&,

3 When you have completed the dialog, click <Mirror> and <Close>.

4 Click anywhere in the window with your mouse pointer to deselect the

The completed drawing should appear as below:

Note: Once you finish drawing your geometry for the Main Spindle Turn Face
Window, you can either continue drawing the geometry for other Face
Windows or switch to creating cutting profiles for each Face Window. For this
tutorial you will create geometry and cutting profiles before moving to the

next Face Window.

1-18 PartMaker
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Defining the Profile for Face Turning

The first turning operation to be performed on the Main Spindle is to face the stock.

1 Click <CAD/CAM=> switch to go to CAM mode.

o b

2 Click anywhere in the Face Window to make it active.

3 Choose New Profile Group from the Part Features menu to display the

Profile Group Parameters dialog. When selected, you should see a dialog
which appears as the one below:

B! profile Group Parameters, Turn X

C

Strateay: [ Contourng -
Tool Location:  Out -

Tool Orientation:  Right -

X Finish (Fx): 0
Z Finish (Fz): 0

k]
o
-

3
ot 3
B

Depth of Cut (d): !
Inttial Stock: (g): 0 F

b
=

Diam Clearance (Cd): 0.05 in:
Face Clearance (Cf): 0.05 | {2
-)--I( Fz

Group Name:

Operations Tool ID Leads
O [¥] Roughing

L] [ Finishiing

i
e
n
&
]
3
o

[T Pinch Tuming
Machining Side Defined By:
(@ Cutting Poirt
() Tool Location

4 From the Strategy menu, select Contouring (it should be chosen by
default).

5 From the Tool Location menu, select Face.

6 Uncheck the Roughing Tool ID: box this will automatically cause the
Finishing Tool ID: to be checked.
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7 Click <Select Tools> and select the appropriate tool. PartMaker will present
you a choice of two tools, one is mounted on the main spindle and the other
is on the sub spindle as shown below:

Select Tool &
LE Cperation: Finighing
ID Tool Mo. Mame Material Length Width  Angle E-Angle Depth
TOO1 2/Gang 0D Tum 80-Right Cabide 1 05 80 94 02
T2 42/Back 0D Tum-Sub Cabide 2 05 &0 a4 02
oo ) (oo
8 In this case you are doing main spindle work, so choose TOO1 and click
<Select>. You are choosing TOO1 because this tool has been setup up for
work on the main spindle and the Tools Database has been designated as
Gang Tool.
9 In the field called Group Name, enter Face Part. Your dialog should now

appear as shown below:

g‘ Profile Group Parameters, Turn (eS|
Strategy: [P Contouring -
Tool Location:  Face -
X Finish (Fx): 0 X . Cf
Z Fiish (F2): 0 b (PO N
Yy P |Cd
Depth of Cut {d): :
Intial Stock (g 0 i
E: v
- [d
Diam Clearance (Cd): 0.05 Fx iz
Face Clearance (Cf): 0.05 | tz
')‘I(' Fz
Surface Roughness 32
Group Mame:
Face Part
Operations Tool ID Leads
B [ Roughing Select Tools
] Firishing T001
Apply
Cutting Paint {P): [ Pinch Tuming
Machining Side Defined By:
(@ Cutting Poirt
() Tool Location
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Leads In/Leads Out

When programming parts in PartMaker, you have the ability to control how far and
at what angle a tool feeds on and off of a part. These values are controlled via
Leads. The Lead In is the distance from the part the tool will begin feeding before
cutting. Likewise, the Lead Out is the distance that the tool will feed away from the
material before tool change or rapidding to its next position.

) Note: If you are using the same Leads In and Leads Out in most of your
operations, you can set them as default values in the Defaults for Turning
dialog accessed under the Job Optimizer menu. Setting your own default
Leads In and Out values will save time when programming in PartMaker.

1 The Leads In and Out dialog box combine the settings for controlling the
movement of the tool as it approaches (Leads In) and leaves (Leads Out) the
stock.

2 Set the Leads In values for the operation.

3 You can also set the values from one Leads to the other by selecting the
Copy Leads button.

Leads, Finishing (e
Leads In Leads Out
Arc Radius (R1) Arc Radius (R2)
3 D 7
Line Length (L1) Line Length (L2) ;,7-’_,‘ Lz
0.02 0.02 =\./
RZ— L1 /L
Angle (A1) * Angle (A2) * % E/ -
o 0 I J Fx
- - R1 .
Feedrate Definition Feedrate Definition . +
@ Process Table @ Process Table =
User Defined User Defined
u o
. i ||l s
&+
* Angles A1, AZ are positive away from the stock (+ side)
Angles A1, AZ are negative into the stock (- side)

Press <OK=> to return to the Profile Group Parameters dialog.

Note: The Lead angle is always set normal to the path of the tool by
PartMaker. Above, setting the Leads Out angle will allow the tool to
retract in a manner perpendicular to the part. For example, if turning a 45
degree chamfer, a 0 degree lead angle would allow the tool to exit the stock
on a 45 degree angle.

4 Click the <Close> button to close the Profile Group Parameters dialog
box.

Notice, that by choosing a Tool Location of Face, PartMaker automatically
applied your facing tool path to the part geometry.
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Your completed profile should appear as below:

H Before moving on, save your work! Do so by selecting Save from the File menu or
using the shortcut key <Ctrl + S>.

Tool Path Verification

Once a tool path is defined, you can verify its shape to gauge the accuracy of the
cut you have defined. In PartMaker SwissCAM, for programming being done on
the Main Spindle in a Face Window of Machining Function Turn, you have the
option of performing two types of tool path verification:

= Fixed headstock simulation
Or
= Sliding headstock simulation (Stock Motion Simulation)

Each type of verification has its relative merits. Fixed headstock simulation is
excellent when focusing on the cut being made by a particular tool path. The sliding
headstock simulation, referred to as Stock Motion Simulation, is excellent for
seeing how your part will move through the guide bushing during machining and to
assure that the Tool Shifts have been set properly.

&  Note: When performing, the Stock Motion Simulation, a guide bushing of
the OD and Length described in the Setup dialog will be shown.
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Fixed Headstock Simulation

A 1

Select Verify Work Group Tool Path from the Part Features menu. You will be
presented with the Tool Verification Options dialog.

Check the Solid radio button

Enter a delay between 0 and 9 (3 is a good starting number). The higher the
number, the slower the verification will run.

Tool Path Verification Cptions X

Show Tool as:
°) Hollow

@ Solid Stock Motion Simulation

_) Do not show tool
|| Prompt for Separate Verfication of each Operation
Verfication Delay (0-9)

Click <OK=>= and you will see your tool path verified.

Once you are satisfied with your tool path, choose Hide Work Group Tool
Path from the Part Features menu.

Note: Whenever you verify a tool path (or every tool path) you MUST
choose Hide Work Group Tool Path from the Part Features menu before
moving on and continuing to work in PartMaker. Not doing so could
hamper performance of your system. To stop verification before it is
complete, hit the <Esc> key.

Sliding Headstock Simulation

Note: Sliding Headstock Simulation is only possible in a Face Window of
Machining Function type Turn used for Main Spindle operations.

Select Verify Every Tool Path from the Part Features menu. You will be
prompted with the Tool Path Verification Options Menu.

Check the Solid radio button and the Stock Motion Simulation.

Enter a delay between 0 and 9 (3 is a good starting number). The higher the
number, the slower the verification will run.

Tool Path Verification Options e

Show Tool as:
) Hollow

@ Solid Stock Mation Simulation

_) Do not show tool
|| Prompt for Separate Verfication of each Operation
Verfication Delay (0-3) 3

Click <OK=> and you will see your tool path verified with the stock moving
and a Guide bushing drawn on the screen.

Note: you may have to move and/or zoom out the part on the screen to
view the simulation satisfactorily.

Once you are satisfied with your tool path, choose Hide Every Tool Path
from the Part Features menu.
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Defining the 1st OD turning profile

1

2
3

10

11

Click anywhere in the Face Window to make it active.

Choose red from the Color Bar in the upper right corner. O mEmm > |

Choose New Profile Group from the Part Features menu, or icon to
display the Profile Group Parameters dialog.

From the Strategy menu, select Turning (The turning setting allows
PartMaker to stop from Overcutting on certain profiles).

From the Tool Location menu, select Out.
From the Tool Orientation menu, select Right.

Remove the check from the Roughing Tool I1D: which will automatically
cause the Finishing Tool ID: to be checked.

Click <Select Tools> and select the appropriate tool.

In this case you are doing main spindle work, so choose TOO1 and click
<Select>. You are choosing TOO1 because this tool has been setup up for
work on the main spindle and in the Tool Database has been designated as a
Gang Tool.

In the upper right corner, select Part Profile Boundaries from the Cutting
Limits defined By: drop-down list.

Note: Selecting Part Profile Boundaries moves the Cutting Limits to the
edges of the part profile. For more information see Cutting Limits in the
user manual or Help files.

In the field called Group Name, enter 1st Turn. Your dialog should now
appear as shown below:

g Profile Group Parameters, Turmn

X

Cutting Paint (P):

Strategy: [P Tuming - Part Profile:  Open -
Tool Location:  Cut - Toolpath Trimming: | Mone
Tool Orientation:  Right - Cutting Limits Defined By: Part Profile Boundaries =
X Finish (Fx): 0 X cf
ES 2 3
2Z Finish (Fz): 0 e
bk P cd
Depth of Cut (d): L |
Retum Length {I: 0.05 b v,
. LT ¥ A
Retum Angle (3): 45 AL 3 Td
| oA
Diam Clearance (Cd): 0.05 Fx§*|—_“
Face Cl (o £
ace Clearance (Cf): 0.05 *‘I'(' 2
Surface Roughness 32 Fz
Group Name:
1st Tum
Operations Toal ID Leads
B [F]Roughing Select Tools
B (] Finishing To01 Al — ﬂj @J

[~ Bi-Directional Cutting

[ Pinch Tuming
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Leads

1 Now you will set the lead in and lead out for your profile. Click the Leads
button and Leads dialog will appear. Set the line lengths as they appear

below:
Leads, Finishing (=X
Leads In Leads Out
Arc Radius (R1) Arc Radius (R2)
” D 7
Line Length (L1) Line Length (L2) N
0.02 0.04 "y =\./
Rz—! Ll/L
Angle (A1)° Angle (A2)* % E/ -
o 0 I AL
RL . +
€, w9, ———
N | G
* Angles A1, A2 are positive away from the stock (= side)
Angles A1, A2 are negative into the stack |- side)

2 Click <OK> when done.

3 You have now finished entering the parameters for the Face Part Profile
Group. Click <Apply>= and <Close> to accept all changes.

Assign The Profile

1 Select the Define Profile Icon and then the Closest Intersection Snap
] Mode icon
< 2 Click near the intersections on the screen in the order indicated below to

create the profile. You will notice as you click from point to point that the
profile is being created.

[ 3 After clicking the last intersection, select the Screen Snap Mode icon.

4 Now click on the screen out side of the part boundaries.
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% 5 Click the Selection Icon on the left side of the screen. This will end the
profile. Your completed profile should appear as shown here:

H Before moving on, save your work! Do so by selecting Save from the File menu or
using the shortcut key <Ctrl + S>.

Tool Path Verification

Fixed Headstock Simulation
o 1 Select Verify Work Group Path from the Part Features menu.
2 Check the Hollow radio button
3 Click <OK=> and you will see your tool path verified.
4 Once you are satisfied with your tool path, choose Hide Work Group Tool
Path from the Part Features menu.
Sliding Headstock Simulation

1 Select Verify Every Tool Path from the Part Features menu. You will be
ﬁ. prompted with the Tool Verification Options menu.

2 Check the Solid radio button.

3 Click <OK=> and you will see your tool path verified with the stock moving
and a Guide bushing drawn on the screen.

Note: You may have to move and/or zoom out the part on the screen to
view the simulation satisfactorily.

4 Once you are satisfied with your tool path, choose Hide Every Tool Path
% from the Part Features menu.
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Defining a Drilling Operation
1 Click anywhere in the Face Window to make it active.
2 Choose Cyan from the Color Bar in the upper right side. /B[ 5[=/m=_>> |

3 Choose New Hole Group from the Part Features menu to display the Hole

] Group Parameters dialog. When selected, you should see a dialog which
appears as the one below:
\% Hole Group Parameters (e S
[¥] Through Hale
Major Cycle Operation X
Diameter (d):  [FE ¢
[ ]
| )
| 1 —t
Chamfer (c): 0 v ¥ Z
Z_Surf (S): 0
Face Clearance (Cf): 0.05 [€—D—> (& Cf
Nominal Depth(D): 1.1
Group Name:
7
Cycle 7 Verify Shape
Operation  Diam Depth  Tool ID
Extract Parameters from Solid

4 Uncheck the Through Hole box.
5 Under Major Cycle Operation set the Type of Operation to Drill.
6 Under Major Cycle Operation enter .120 (3.0) in the Diameter field.

Note: The Major Cycle Operation parameters are used by PartMaker to
search the Cycles Database for an appropriate cycle.

7 Enter 0.010 (1.0) into the Chamfer (C) field. PartMaker will calculate the
depth of a Spot Drill according to the size of the Chamfer entered and the
angle of the spot drill.

8 Enter O into the Z_surf (S) field.
9 Enter .050 (1.0) into the Face Clearance (Cf) field.
10 Enter .220 (5.6) into the Nominal Depth (D) field.

11 In the To: drop down menu under Nominal Depth (D), select Shoulder of
Major Tool to indicate where PartMaker will calculate the depth of the
tools.
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12 Click <Cycle> and PartMaker will search the Cycles Database for the
appropriate cycle to create the desired hole by clicking <Select>.

Type: |Dril

Diameter: |0.12

List of Matching Cycles

Select Cycle
Maijor Cycle Operation

Drill .120-Main

Add New Cydle | |

Select

Cycle Preview

Operation

Spot Dril
Dill

Diam

012
012

Depth

Toal ID

TOO4
ToDS

I I

13 You will notice a cycle is chosen and the tools and calculated depths are
listed in the field in the lower left of the Hole Group Parameters. The

dialog should now appear as below.

! Hole Group Parameters

(S|
[ Through Hale
Major Cycle Operation %
e —
Diameter d): 012 C
k-
—— 3
. i | z b
Chamfer {c): 0.01 3 2
Z_Surf (3): 0
Face Cearance (Cf): 0.05 (e— D= - CT
Nominal Depth(D): 0.22
Group MName:
To: |Shoulder of Major Toal  + Drill 120-Main
Cyele | Drll .120-Main Verify Shape
Operation  Diam  Depth  Tool ID
Spot Dl 012 03212 TOD4
Dl 012 02561 TOOS
Extract Parameters from Solid

14 Click <Verify Shape=>. This will display a graphical representation of the

cycle.

Hide Shape

15 Click <Hide Shape> when done, returning to the Hole Group Parameters.
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16 Click <Apply> to accept all the information.
17 Click <Close=> to close the Hole Group Parameters.

On the Screen you will now see a Profile of a Spot Drill and a Drill. Creating a Hole
Group in a Turning window allows PartMaker to create the tool paths automatically
from the information provided.

H Before moving on, save your work! Do so by selecting Save from the File menu or
using the shortcut key <Ctrl + S>.

Tool Path Verification

Fixed Headstock Simulation

1 Select Verify Work Group Tool Path from the Part Features menu. You will
e prompted wi e Tool Pa erification Options menu.
o~ b ted with the Tool Path Verification Opti

2 Check the Hollow radio button
3 Click <OK=> and you will see your tool path verified.
4 Once you are satisfied with your tool path, choose Hide Work Group Tool
% Path from the Part Features menu.
Sliding Headstock Simulation

% 1 Select Verify Every Tool Path from the Part Features menu. You will be
— prompted with the Tool Path Verification Options menu.

2 Check the Solid radio button.

3 Click <OK=>= and you will see your tool path verified with the stock moving
and a Guide bushing drawn on the screen.

Note: You may have to move and/or zoom out the part on the screen to
view the simulation satisfactorily.

4 Once you are satisfied with your tool path, choose Hide Every Tool Path
from the Part Features menu.
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Defining the ID Boring Operation

1 Click anywhere in the Face Window to make it active.
Choose yellow from the Color Bar in the upper right corner. O/l |==/m/m_>> |

3 Choose New Profile Group from the Part Features menu.

4 From the Strategy menu, select Contouring.

5 From the Tool Location menu, select In.

6 Enter 0.0 into the Diameter Clearance (CD) field.

7 Remove the check from the Roughing Tool I1D: which will automatically
cause the Finishing Tool 1D: to be checked.

8 Click <Select Tools> and select the appropriate tool.

9 Click <Cutting Point (P):> button to display the Cutting Point dialog.

| Cutting Poirt (F): |

10 Check Return to Cutting Point.

Cutting Point X
@) Stock Comer (C) User Defined
Pz (D
Px (012

[ Start At Cutting Poirt

Retum to Cutting Paint

Note: Placing a check by Return to Cutting Point will cause the tool to
rapid to the defined cutting point after the lead out has been finished.

11 In the field called Group Name:, enter ID Bore.
12 Click <Apply> when done.

The dialog should now appear as below.

g Profile Group Parameters, Turn (S|
Strategy: ::D Contouring -
Tool Location:  In -
X Finish (F<): 0 H Fz
Z Finish {Fz): 0
FxII—
Depth of Cut {d): i i Td
Initial Stock a): 0 i
Diam Clearance (Cd): 0 } 3 P ilicﬂ
Face Clearance (Cf): 0.05 L—q—>|_ - ;----- <
Cf
Surface Roughness 32 e —
Group Name:
1D Bore

Operations Tool ID Leads

B [F]Roughing Select Tools

B [ Finighing T006

Apply
Cutting Poirtt (F): [T Pinch Tuming
Machining Side Defined By:
@ Cutting Point

() Tool Location
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Leads

1 Next you would set the Lead in and Lead out for your profile. Click the
Leads button and Leads dialog will appear. Set the line Lengths as they

appear below:

Leads, Finishing

Leads In
Arc Radius (R1)
o

Line Length (L1)
0.02

Angle (A1) "
0

Feedrate Definition

@ Process Table

() User Defined

Leads Out
Arc Radius (R2)
0

Line Length (L2)
0.01

Angle (A2) "
0

Feedrate Definition

(@ Process Table

() User Defined

\ 5 \ 7
» «

AL+

* Angles A1, AZ are positive away from the stock (+ side)
Angles A1, AZ are negative into the stock (- side)

2 You have now finished entering the parameters for the Face Part Profile
Group. Click <Apply= and <Close> to accept all changes.

Assigning the Profile to the Geometry

—\ 1 From the left-hand side of the screen select the Define Profile Icon.

2 From the top of the screen, select the End of an Element Snap Mode icon.
@ To define the tool path, click your left mouse on positions 1 through 4 as
shown in the diagram below:

\ 1
7
b —
f 2
i 4 /
i
% After clicking the last intersection, select the Selection Icon on the left side
of the screen. This will end the profile.

= | Save your work
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Tool Path Verification

Use either method described above to make sure the tool paths you have defined
are correct.

Once you are satisfied with your tool path, choose Hide Every Tool Path from the
% Part Features menu.
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Defining a Grooving Operation

1 Click anywhere in the Face Window to make it active.
2 Choose green from the Color Bar in the upper right corner. @B [EC/mm_>> |

3 Choose New Profile Group from the Part Features menu to display the Profile

Group Parameters dialog.

4 From the Strategy menu, select Grooving.
5 From the Tool Location menu, select Out.

6 Set Profile Shape to Rectangular in the upper right hand corner of the
dialog.

7 Click <Select Tools> and PartMaker will prompt you to choose between
the grooving style tools available in the Tools Database.

8 In this case you are doing main spindle work, so choose TO0O2 and click
<Select>. This tool was previously set up in the Tools Database for you to
use.

9 Set the Depth of Cut (d) to .2 (5), Return Length to 0.05 (0.1), and
Clearance to 0.05 (1.2)

10 In the field called Group Name, enter Groove. Your dialog should now
appear as shown below:

g Profile Group Parameters, Turn Iﬁ
Strategy: :GII Grooving - Profile Shape: Rectangular -
Tool Location:  Out -

s »d %,
Depth of Cut {d): 0.2 BEind %
b H C
Retum Length (): 0.05 LIE| T A
1y 1 |
R
L
Clearance (C): 0.05
Podal Step: 0 f2
Group Name:
Groove|
Operations Tool ID
Roughing TOO2 Eceshinh
Apply
Cutting Paint {P): [ Pinch Tuming

You have now finished entering the parameters for the Groove Profile Group.

11 Click <Apply= and <Close> to accept all changes.
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Assigning the Profile to the Geometry

"\ 1 From the left-hand side of the screen select the Define Profile icon.
2 From the top of the screen, select the Closest Intersection Snap Mode. To
@ define the tool path, click your left mouse on positions 1 through 4 as shown
in the diagram below:
4l 1
3 After clicking the last intersection, click the Selection Icon on the left side of
the screen. This will end the profile.

H 4 Save your work.
Tool Path Verification

Fixed Headstock Simulation

o 1 Select Verify Work Group Tool Path from the Part Features menu. You will be
prompted with the Tool Path Verification Options menu.

2 Check the Hollow radio button.
3 Click <OK=> and you will see your tool path verified.
% 4 Once you are satisfied with your tool path, choose Hide Work Group Tool
Path from the Part Features menu.
Sliding Headstock Simulation

% 1 Select Verify Every Tool Path from the Part Features menu. You will be
= prompted with the Tool Path Verification Options menu.

2 Check the Solid radio button, and enter a delay between O and 9 (3 is a
good starting number). The higher the number, the slower the verification
will run.

3 Click <OK=>= and you will see your tool path verified.

Note: You may have to move and/or zoom out the part on the screen to
view the simulation satisfactorily.

gg 4 Once you are satisfied with your tool path, choose Hide Every Tool Path
from the Part Features menu.
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Defining a Thread Profile
1 Click anywhere in the Face Window to make it active.

2 Choose a new color from the Color Bar which is in the upper right corner. If
you are running out of colors, click on the icon as shown below.

171 HEEEEN
171 HEEENT
171 FHAEEEE
17T EEEEEE
171 TTHEEER

Define Custom Colaors ==

][ Cancel l

Note: For additional colors you can click on <Define Custom Colors> and
pick a different color.

(==}
o
@
o
o
-8
g
E

EEEEEN
EEEET
EEEEAT

=
g
g
3
o
8

77 HEEEEER
71 HEEEEET
177 FAEEEENE
177 EEEEET
a7 TTHEEER

m|mf
alnH
alnt

Define Custom Colors >>

Hug: B5
Sat: 199

ColoriSolid |- 750

Red: 239
Green: 219
Blue: 80

I

Add to Custom Colors

J

3 Choose New Profile Group from the Part Features menu to display the Profile
Group Parameters dialog.

4 From the Strategy menu, select Threading.
From the Tool Location menu, select Out.

6 Select No Chamfer from the Toolpath Options: drop-down in the upper
right hand corner of the dialog.

7 Enter 0.005 (.1) in the First Infeed (i) field.

8 Enter 1/28 (.75) in the Pitch (p) field.

9 Enter 0.05 (1.0) in the Clearance (C) field.

10 Enter 0.1 (1.0) in the Acceleration Dst (L1) field.
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11 Click <Select Tools> and select the appropriate tool.
Select Tool ﬁ

¥

A

D Tool No.  Name Material Length  Width  Angle E-fngle Depth
TO03 3/Gang Threading Carbide 1 0475 &0 90 0.2

o) (o]

12 In the field called Group Name, enter Thread. Your dialog should now
appear as shown below:

g Profile Group Parameters, Turn o
Strategy: [l Threading -
Tool Location:  Out - Toolpath Options: Mo Chamfer -
First Infeed () 0.005 Y, leps
Minimal Infeed {): 0.005 %
X 4
Thread Height (H): 6134  %p F U
Pitch (p): 0.035714% c*— -------------- i
Infeed Angle (a): 60 ii_*_ = Niis
Clearance (C): 0.05 ]i: =
Acceleration Dst (L1): 0.1 £ 2
e
1
Group Name:
Thread
Operations Tool 1D
Roughing TOO3 Select Tools
Thread Options

Note: The Thread Height = 61.34% of the pitch is standard for ANSI inch
and 1SO / DIN 60° thread form.

13 You have now finished entering the parameters for the Thread Profile Group.
Click <Apply>= and <Close> to accept all changes.
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Assigning the Profile to the Geometry

You will now create the profile for this process. Select the Define Profile

Icon from the icons on the left side of the screen.

Select the Closest Intersection Snap Mode icon from the upper left.

Click near the intersection where the major diameter and threads begin for

the start of the thread profile.

/ gl

. :
. <

Now select ZX Coordinates Snap Mode icon from the upper left.

Enter .315 (8.0) in the lower left Z field. Do not change the X field.

Z<D.02:315 XD 253

Press <Enter> to accept.

Enter Coordinates

Select the Selection Icon in the upper left. The Thread Profile is now

complete.

Save your work.
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Tool Path Verification

Fixed Headstock Simulation

o 1

Select Verify Work Group Tool Path from the Part Features menu. You
will be prompted with the Tool Path Verification Options menu.

Check the Hollow radio button.
Click <OK=>= and you will see your tool path verified.

Once you are satisfied with your tool path, choose Hide Work Group Tool
Path from the Part Features menu.

Sliding Headstock Simulation

% 1

g% 4

Select Verify Every Tool Path from the Part Features menu. You will be
prompted with the Tool Path Verification Options menu.

Check the Solid radio button.
Click <OK=>= and you will see your tool path verified.

Note: You may have to move and/or zoom out the part on the screen to
view the simulation satisfactorily.

Once you are satisfied with your tool path, choose Hide Every Tool Path
from the Part Features menu.

1-38 PartMaker

Copyright @2014 Delcam Ltd



Defining the 2nd Turning Operation

1

2

w

~N o o b

(0]

10

Click anywhere in the Face Window to make it active.

Choose green from the Color Bar.

] > |

Choose New Profile Group from the Part Features menu to display the Profile

Group Parameters dialog.
From the Strategy menu, select Contouring.
From the Tool Location menu, select Out.

From the Tool Orientation menu, select Right.

Uncheck the Roughing Tool ID: box which will automatically cause the

Finishing Tool ID: to be checked.

Click <Select Tools> and select the appropriate tool.

In this case you are using the same tool as in the 1st Turn process, so

choose TOO1 and click <Select=>.

In the field called Group Name, enter 2nd Turn. Your dialog should now

appear as shown below:

g Profile Group Parameters, Turn ﬁ

Strategy: ::D Corttouring -
Tool Location:  Out -
Tool Orientation:  Right -

X Finish (F): 0 X Cf

) P ey *'—'(-
Z Finish (Fz): T _______.._.OI“
P
Depth of Cut (d): ]

Initial Stock (@): 0

A W
u [d
| *
Diam Clearance (Cd): 0.05 Fx i—
Face Clearance (Cf): 0.05 | B2
§<|-( Fz
Surface Roughness 32
Group Name:
2nd Tum|
Operations Tool ID Leads
B [ Roughing Select Tools
B 7] Frishing To01
Apply
Cutting Paint (P): [ Pinch Tuming
Machining Side Defined By:
(@) Cutting Paint
() Tool Location
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Leads

1

2
3

Now you will set the lead in and lead out for your profile. Click the Leads
button and Leads dialog will appear. Set the line Lengths as they appear
below:

Leads, Finishing ]
Leads In Leads Out
Arc Radius (R1) Arc Radius (RZ)
” ” 7
Line Length (L) Line Length (L2) \Eﬂz’_,‘ Lz

0.02 0.02 =\./

RZ— i /L
Angle (A1) * Angle (A2) * % I/ -
o 44 I\\jm

Feedrate Definition Feedrate Definition \\\ +

@ Process Table @) Process Table

() User Defined () User Defined

* Angles A1, AZ are positive away from the stock (+ side)
Angles A1, A2 are negative into the stock (- side)

Click <OK=> when done.

You have now finished entering the parameters for the 2nd Turn Profile
Group. Click <Apply> and <Close> to accept all changes.

Assigning the Profile to the Geometry

You will now create the profile for this process. Select the Define Profile
Icon from the icons on the left side of the screen.

Select the Closest Intersection Snap Mode icon from the upper left.

Click near the intersection where the 2nd Turn profile will start.

Now select ZX Coordinates Snap Mode icon from the upper left.

Enter 1.2 (30.50) in the lower left Z field. Do not change the X coordinate
value.

F<12:12 X0 48] Enter Coordinates

Press <Enter=> to accept.

Select the Selection Icon in the upper left.
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The 2nd Turn Profile is now complete.

Save your work.

@ Tool Path Verification

Use either method described before to make sure the tool paths you have defined
are correct.

Once you are satisfied with your tool path, choose Hide Every Tool Path from the
% Part Features menu.
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Defining the Cut Off Operation

1

2
3

10

Click anywhere in the Face Window to make it active.
Choose Magenta from the Color Bar. ON [mwwm_>> |

Choose New Profile Group from the Part Features menu to display the Profile
Group Parameters dialog.

From the Strategy menu, select Cut-Off.

Select Insert Chamfer from Toolpath Options in the upper right hand
corner of the dialog.

Enter .01 (.2) into the Chamfer or Radius (q) field.
Enter .240 (6.0) into the Start X Point (Xs) field. This is a RADIAL value
Click <Select Tools> and select the appropriate tool.

In this case you are doing main spindle work, so choose TO11 and click
<Select>. You are choosing TO11 because it is set up as the Cut Off tool.

Select Tool (]
2
e
ID Tool No.  Mame Material Length  Width  Angle E-Angle Depth
TO0Z2 4/Gang Grooving Carbide 1 05 55 50 1]
TO11  1/Gang  Cut-off Carbide 1.2 0.5 55 50 0
Add New Tool Select

Check Optional Path 1-=>2->1. This will cause the Cut Off tool to rough out
material before creating a chamfer.

In the field called Group Name, enter Cut Off. Your dialog should now
appear as shown below:

g Profile Group Parameters, Turn &I
Strateqy: JD Cut OF -
Toolpath Options:  Insert Chamfer -
0
Cut-Off Distance (D): 11 =
1 ¥
Chamfer OR Radius (3): 0.01 I y |Cd
[
Start X Poirt (¥s): 024 2 4
h
End X Pairt (¥e): 0 ¥ Xs
Diam Clearance (Cd): 0.05
foial Step: 0 IX: bz
>r—D—
Group Name:
Operations Toal ID Leads
Roughing TN Seleciqlools
Apply
Cutting Point (P): Optional Path 1-32->1
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Leads In/ Leads Out

1 Now you will set the lead in and lead out for your profile. Click the Leads
button and the Leads dialog will appear. Set the line Lengths as they appear

below:

Leads, Roughing

Leads In
Arc Radius (R1)

o]

Line Length (L1)
0.02

Angle (A1) "
0

Leads Out
Arc Radius (R2)
0

Line Length (L2)
0

Angle (A2) "
0

\ 5 \ 7
» «

Rl L

* Angles A1, AZ are positive away from the stock (+ side)
Angles A1, AZ are negative into the stock (- side)

2 Click <OK> when done.

3 You have now finished entering the parameters for the Cutoff Profile
Group. Click <Apply>= and <Close> to accept all changes.

Note: After closing the Profile Group Parameters, PartMaker
automatically created the profile on the screen based on the information

given.

m | Save your work.
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Tool Path Verification

Sliding Headstock Simulation

1 Select Verify Every Tool Path from the Part Features menu. You will be
% prompted with the Tool Path Verification Options menu.
1

2 Check the Solid radio button.
3 Enter a delay of 2.

4 Click <OK= and you will see your tool path verified.

Note: You may have to move and/or zoom out the part on the screen to
view the simulation satisfactorily.

5 Once you are satisfied with your tool path, choose Hide Every Tool Path
% from the Part Features menu.
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Milling a Slot on the Main Sub-spindle Using the Mill ZY Face
Window

This section of the tutorial will instruct you in the steps necessary to create the slot
on the front of the part by performing milling in a Mill ZY Face Window.

Setting Up the Face Window
1 Choose Setup from the View Menu.
2 Click <New=> to create a new Face Window.
3 Under Machining Function choose Mill ZY Plane.
4 Enter Mill ZY into the Rename to: field.

Your Setup dialog should appear as shown below.

g Setup |28y
Settings Stock Machining Function:
@ Mai i -Spi Settings...
@ Main Spindle () Sub-Spindle —etting: Bar Mil Y Plane

Boundaries List of Face Windows

1 Main Siindle - Tum
oD H B Z
B! =
=l

—

7
A

Index Angle(C): 0 Length(L}): 1.1 0D: 05 Henamcio
ID: 0 2| Mil Zv]

Tool Change X[%c): 2.8 Delete
L T Duplicate...
Ca) o)

MmO =

5 Click <Apply> and <Close> when finished.
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Creating the Geometry for the Slot Milling Operation

g

w N

oo

Click <CAD/CAM=> switch in the lower left to switch to CAD mode.

Copy the geometry already drawn in the Main Spindle — Turn Face
Window. To do so:

Select Main Spindle — Turn from the Window menu.

Click <CAD/CAM= switch in the lower left corner of Main Spindle — Turn
Window to switch to CAD mode.

Choose Select All from the Edit menu or use the shortcut <Ctrl-A> to
select all the geometry in the window.

Select Copy from the Edit menu or use the shortcut <Ctrl-C> to copy the
geometry.

Select Mill ZY from the Window menu to switch to the Mill ZY Face
Window.

Select Paste from the Edit Menu or use <Ctrl-V> to paste the geometry
into the Mill ZY Face Window.

Click anywhere in the Face Window to deselect the geometry and make the
window active.

You now need to create a line for the Tool Path to follow. Select the Line
Parallel Vertical Axis Icon on the left side of the screen.

10 Enter .04 (.1) in the lower left field.

d<ﬂ'>—|.|}4| Erter signed distance from Vertical axds

11 Press <Enter> to create the vertical line.

*xF 12 Next select the Remove Icon on the left side of the screen.

13 Click Near the upper and lower portions of the vertical line you created to
trim the line.

14 Click the Selection Icon in the upper left.
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Defining the Slot Milling Operation

2 1 Click the CAD/CAM switch in the lower left to switch to CAM mode.
o] 2 Choose New Profile Group from the Part Features menu to display the
Profile Group Parameters dialog. When selected, you should see a dialog

which appears as the one below:
g Profile Group Parameters &
Strategy: [} Contour Mil - z
Tool Position On - Adal Step Control:  Retum to Start Paint - m
a Y
X_Surf (S): 0.25 Bottom Finish b): 0 ZE _)B‘_
X_Depth (D): 0 i *EI 0
*_Rapid (R): 0.05
s| b
X Clear (CN): 0.05
“‘—B
Operations Diamd) ToolD  Widthofcut @) Al Step G?m“" Home:
o Roughing [0:25]
S
Apphy
Advanced Miling Toolpath
Exract Parameters from Solid
High Speed Rest Area Sloped W, Extract Undo
3 From the Strategy menu, select Contour Mill.
4 From the Tool Position menu, select Left.
5 Enter .125 (3.1) into the X_Surf (S) field.
6 Enter 0.145(3.7) into the X_Depth (D) field.
7 Uncheck from the Roughing Tool ID:, this will automatically cause the
Finishing Tool ID: to be checked.
8 Enter .5 (20.0) into the field under Diam (d).
9 Enter TOO7 into the field under Tool ID. This is the Slotting Tool entered
into the Tools Database for this operation.
10 Click the <Apply=> to selelct the slitting saw
11 In the field called Group Name, enter Slot.
Your dialog should now appear as shown below:
& Profile Group Parameters ]
Strategy. 7L Contour Mil - Edge Machining:  None - | Z =
Tool Position Left - Toolpath Direction: | ni-Directional - T .:
o[ le oY
X_Surf (S) 0.125 Bottom Finish (b): 0 % P € E__
x,Dept.h D) 0.145 \'t.dall Firish (w): 0 £ _)1“;‘_ ‘ E*I R
X_Rapid (R): 0.05 Initial Steck (@) 0 [ D
X Clear (C): 005 S|n a
9
Operations Diamid) TeollD  Widthofcutfp) fcal Step  Leads o njti-me:
O [7] Roughing Sl
inishing 05 T007 @ 80 wd 0
Apply
[] Advanced Miling Toolpath Lock Toolpath
BExract Parameters from Solid
High Speed Rest Area Sloped BExdtract Undo
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Leads In/ Leads Out

1

Now you will set the lead in and lead out for your profile. Click the Leads
button and the Leads dialog will appear. Set the line Lengths as they appear

below:

Leads, Finishing

Leads In
Arc Radius (R1)
o

Line Length (L1)
0.275

Angle (A1) "
0

Leads Out
Arc Radius (R2)
0

Line Length (L2)
0.275

Angle (A2)"
q

\ 5 \ 7
» «

Rl L

* Angles A1, AZ are positive away from the stock (+ side)
Angles A1, AZ are negative into the stock (- side)

2 Click <OK> when done.

3 You have now finished entering the parameters for the Slot Profile Group.
Click <Apply= and <Close> to accept all changes.

Assigning the Profile to the Geometry

1

o [

X 3

Select the Define Profile Icon from the icons on the left side of the screen.

Select the Closest Intersection Snap Mode icon from the upper left.

Click near the intersections on the screen in the order indicated below to
create the profile. You will notice as you click from point to point that the
profile is being created.

4 After clicking the last intersection, select the Selection Icon on the left side

H 5 Save your work

of the screen. This will end the profile.
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Tool Path Verification

1 Select Verify Work Group Tool Path from the Part Features menu. You will be
- prompted with the Tool Path Verification Options menu.

2 Check the Hollow radio button and enter a delay between 0 and 9 (3 is a
good starting number). The higher the number, the slower the verification
will run.

3 Click <OK= and you will see your tool path verified.

% 4 Once you are satisfied with your tool path, choose Hide Work Group Tool
Path from the Part Features menu.
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Milling the Square on the Main Spindle

This section of the tutorial will instruct you in the steps necessary to perform milling
in a Mill Polygon Face Window.

——é)' Note: All Milling Style Face Windows use Radius not Diameter style
programming.

Setting Up the Face Window
1 Choose Setup from the View Menu.
2 Click <New= to create a hew Face Window.
3 Under Machining Function choose Mill Polygon.
4 Enter Mill Polygon into the Rename to: field.

Your Setup dialog should appear as shown below.

B Setup |
Settrgs Hock Machining Furrdion.
@ Man Sprde Sub-Sondle " Bar |u—‘ e
Onentation Beurvimes Lix of Face Windows.
- 1 Man Spindle = Tun
¢ X (]
S 24 it i —
- T
y,
{ V™
| I CLOINTY
| sz —— i
o i I‘- 1 r
g He =
y L =D+
o
Lenghil): 1.1 00: 05 Plename 10
D0 3 Ml Poygen
Tosl Change Kpick 23 [ Mew | [ oome |
Toal Change Z{Zc) - 4
2 L cale [ User Dala . |
[ Gon
N
(+]
T
E
5

5 Click <Apply>= and <Close> when finished.
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Creating Geometry in CAD Mode
# EB In this section, you will create the geometry for the square profile to be milled.
Click on the CAD/CAM switch to return to the CAD mode.
@ 2 Select the Polygon Icon.

After doing so, a dialog will open prompting you to enter a distance and a
number of sides.

3 Enter a distance of .135*2 (3.375*2) and 4 for the number of sides. Click
the <OK=> button.

Define Polygon eSS  Define Polygon By:
v ~ Flat t_o Flat (D). Allows you to_ specify
n=H5 the distance between parallel sides.

Center to Flat (d). Allows you to specify
the distance between center and a side.

Outer Circle Radius(R). Allows you to
specify the radius of outer circle.

Define Polygon by: Side Length (L). Allows you to specify
the side length.

Flat to Flat hd

Number of Sides (n). Specifies the

e 01352 number of sides in polygon.

Number of Sidesfn): 4 Orientation Angle (A). Specifies the

olygon angle with horizontal axis.
Orientation Angle (&): 0 polvg 9

Center Center:
x. 0
- z: Specifies the horizontal coordinate
y- 0 of the polygon center.
[ oK ] [ Goneel l x: Specifies the vertical coordinate of

the polygon center.

Your screen should appear as shown below:

Next, you will proceed to machine this square in CAM mode.
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Creating the Square Profile

In this section, you will define the profile to machine the hexagonal flats on the
work piece.

gl

2
3
4
5

Click the CAD/CAM switch which will put you back into the CAM mode.

In CAM mode, select red from the color bar. .E" 1 ||§||i|| == |

Select New Profile Group from the Part Features menu.
In the Group Name box, type Mill Square.

Choose Left Tool Edge (P1) in the To: drop down menu to define the
Distance From Part Face from which the hex will be milled.

Enter .550 (14.0) for P1, representing the distance from the part face
machining will occur.

Enter 0.375 (10.0) for Tool Diameter.

Click on the <Select Tools> button. An end mill icon will appear to the right
of the Tool 1D box. The completed Profile Group Parameters dialog
should appear as shown below:

B2 rofile Group Parameters |
Strategy: | (B Cortour Mil a
|
Distance From Part Face R x
'] &
To: Left Tool Edge {P1) ~ > |%P3
> ‘ P2
F1: 055 +|| <P1 ES
T2, 0
X_Surf (S): 0.25 bz }Dx
X_Rapid (R): 0.05 Y
A
Clearance(C): 0.05

Tool Diam (d): 0.375 Group Name:

— Mill Square
i \ﬁ/ Select Tools

Extract Parameters from Solid Close Cancel

Exdract Undo Apply

J

Now that you have completed setting up the profile group, take a moment to study
this dialog, as it is unique to other PartMaker Milling Profile Group Parameters
dialogs you have encountered. Understand the following unique parameters:

Distance From Part Face

To: Left Tool Edge (P1): Specifies the distance from the face of the part to
the left edge of the tool.

To: Tool Center (P2): Specifies the distance from the face of the part to
tool center.

To: Right Tool Edge (P3): Specifies the distance from the face of the part
to the right edge of the tool.

X_Surf: The distance from the center of the cylinder to the edge of the
diameter. PartMaker calculates this parameter automatically based on the value
you enter for the OD of the stock in the Setup dialog. For the Swiss tutorial 2
workpiece this is 0.5/2 or .25 (6.35).

X_Rapid (R): Specifies the distance between the bottom tip of the tool and the
part surface when tool performs Rapid Moves.

Clearance (C): Specifies the distance between the bottom tip of the tool and
the part surface when a tool starts feeding into the part.

Tool Diam (d): Specifies diameters of tool.

Click the <Close> button to close the Profile Group Parameters dialog box.

1-52 PartMaker

Copyright @2014 Delcam Ltd



The next step is to develop the tool path. To do so:
@] 1 Select the Chain Geometry Icon.

— 2 Move your cursor above the top line of the square and slightly to the left of
the horizontal axis line as indicated below.

Click your mouse button and the screen should appear as shown below:

The arrows display the direction of the tool path. The flats will be machined
in this direction. If you wish to machine the flats in the opposite direction,
using the Selection icon, click anywhere on the tool path to select it.
Choose Reverse from the Edit menu and the arrows displayed on the tool
path will change direction.

Before moving on, remember to save your work! Do so by selecting Save from the
File menu or by using the shortcut key <Ctrl + S>.

Tool Path Verification

1 Select Verify Work Group Tool Path from the Part Features menu. You will be
Ui prompted with the Tool Path Verification Options menu.

2 Check the Hollow radio button and enter a delay between 0 and 9 (3 is a

good starting number). The higher the number, the slower the verification
will run.

3 Click <OK=>= and you will see your tool path verified.

4 Once you are satisfied with your tool path, choose Hide Work Group Tool
% Path from the Part Features menu.
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Drilling Cross (X Oriented) Holes - Main Spindle Using the Mill
Diameter Index Machining Function

This section of the tutorial will instruct you in the steps necessary to perform milling
in a Mill Diameter Index Face Window.

Setting Up the Face Window
1 Choose Setup from the Vie

2 Click <New=> to create a new Face Window.

w Menu.

3 Under Machining Function choose Mill Diam. Index.

4 Enter Mill Diam Index into the Rename to: field.

Your Setup dialog should appear as seen here.

B Setup

LX)

Settings

@ Main Spindle ) Sub-Spindle

Orientation

Tool Change XXc): 2.8
Tool Change Z{Zc): 2

Face Options

MmO =

Settings

Stock

... Bar

Boundaries

C=0°; z

C=360°

Machining Function

Mill Diam, Index -

List of Face Windows

1 Main Spindle - Tum
2Mill 2y

3 Mil Po'on
4 Mill Diam Indes

Length(L): 1.1 oD: 05

ID: 0

Rename to:
4 Mill Diam Index

[ New ] [ Delete ]
Duplicate
) [ome |

5 Click <Apply>= and <Close> when finished.
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Creating the Geometry for the Cross Drill Operation

1

A wWwN

10
11
12
13
14
15

Click <CAD/CAM= switch in the lower left to switch to CAD mode.

Choose Show Boundaries from the View Menu.

Choose Show Axis from the View Menu.

Select the Circle with a Known Radius and Center Icon from the left side

of the screen.

Enter .0625 (1.6) into the field at the bottom of the screen.

r< 530625

Enter Circle radius

Press <Enter> to accept the input.

Enter .850 (21.60) in the Z field at the bottom of the screen.

Enter O in the C field at the bottom of the screen.

Z02|.850

Cel|

Enter Coordinates

Press <Enter> to accept the input and place a circle on the screen.

Choose the Selection Icon on the left side of the screen.

Click the circle to select it.

Choose Translate from the Edit > Transform menu.

Check Multiple Copies option and enter 3 into the No. of Copies: field.

Enter O into the Horizontal Distance (H): field.

Enter 90 into the Vertical Distance (V): field.

! Translate

Multiple Copies
Mo. of Copies (N): 1

Method:

Distance

Horizontal Distance (H): 0

Vertical Distance (V): 90

[ Close ][ Cancel ]
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16 Click <Translate> and <Close> to accept the inputs values and make 3
more circles in the window.

17 Click anywhere in the Face Window to deselect the circles
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Defining the Cross Drilling Operation
1 Click the green square in the Color Bar ODDDDBE“ED

2 Choose New Hole Group from the Part Features menu to display the Hole
Group Parameters dialog. When selected, you should see a dialog which
appears as the one below:

¥ Hole Group Parameters (]

Through Hole
Maijor Cycle Operation % C d

e
Diameter (d):  [[F E

Iy
L4
¥

H [,
T
Charrfer () 0 ‘ 0
X_Surf (S): 025 s
X_Rapid (R): 0.05
X_Clear ([C): pos

-

Nominal Depth(D): 0
Group Name:

Cycle |7

Operation  Diam  Depth  Tool ID

Exract Parameters from Solid

3 Uncheck the Through Hole box.
4 Under Major Cycle Operation set the Type of Operation to Drill.
5 Under Major Cycle Operation enter .125 (3.175) into the Diameter field.

Note: The Major Cycle Operation parameters are used by PartMaker to
search the Cycles Database for an appropriate cycle.

6 Enter .01 (.5) into the Chamfer (C) field. PartMaker will calculate the
depth of a Spot Drill according to the size of the Chamfer indicated and
based on the angle of the chamfering tool.

7 Enter .240 (6.0) into the X_Surf (S) field.
8 Enter .1 (2.5) into the X_Rapid (R) field>
9 Enter .05 (1.0) into the X_Clear (CI) field.
10 Enter .150 (3.8)into the Nominal Depth (D) field.

11 In the To: field under Nominal Depth (D), select Shoulder of Major Tool
to indicate where PartMaker will calculate the depth of the tools.

Copyright @2014 Delcam Ltd User Guide 1-57



12 Click the Cycle button and PartMaker will select the appropriate cycle to
create the desired hole by clicking <Select>. The selected cycle should be
Cross Drill .125 (Drill 3.5 X).

Select Cycle X

Major Cycle Operation

Type: | Drill
Diameter: |0.125
List of Matching Cycles
Cross Drill 125

Add NewCydle | [ Seleat

Cycle Preview

Operation Diam Depth Toal ID

Spot Drill 0125 TOO0S
Drill 0125 TO0

13 The dialog should now appear as below.

! Hole Group Parameters 28]

[ Through Hole
Major Cycle Operation » C d

Iy
T
k3
L
k3

Type:

Diameter {d):  [EFES

A s A A
Chamfer c): 0.01 U
¥

¥_Surf (S) 0.24
X_Rapid (R): 0.1
¥ _Clear ([C): 0.05

-

-

Nominal Depth(D). 0.15

Group Name:
Tao: | Shoulder of Major Tool  + Cross Dril 125
Cross Drill 125 Verify Shape
Operation  Diam  Depth  Tool ID Closs ] [ Cancel ]
Spot Ol 0125 0.0725 TO0O9
Dl 0125 03876 TO10
Extract Parameters from Solid

14 Review the dialog, then click <Verify Shape=>. This will display a graphical
representation of the cycle.

Hide Shape

15 Click <Hide Shape> when done, returning to the Hole Group Parameters.

16 Click <Apply= and <Close> to close the Hole Group Parameters dialog.
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Select the Holes

1 From the left hand tool bar, select the Chain Circle icon.

2 Click on any one of the four circles and PartMaker will select the other three.
After doing so, your screen should appear as shown below:

i

3 Choose the Selection Icon to finish selecting circles.

E 4  Save your work.

Tool Path Verification

1 Select Verify Work Group Tool Path from the Part Features menu. You will be
prompted with the Tool Path Verification Options menu.

2 Check the Hollow radio button.
3 Click <OK=> and you will see your tool path verified.

Note: You may have to move and/or zoom out the part on the screen to
view the simulation satisfactorily.

% 4 Once you are satisfied with your tool path, choose Hide Work Group Tool
Path from the Part Features menu.
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Drilling the Face Holes - Sub Spindle Using Mill End Index
Machining Function

This section of the tutorial will instruct you in the steps necessary to perform drilling

in a Mill End Index Face Window on the Sub Spindle.

=2

Note: In PartMaker all programming is done using the same convention
whether it is done on the main spindle or sub spindle. In the following
window, you will be looking at the end of the part as it would look in the Sub
Spindle.

Setting Up the Face Window

Choose Setup from the View menu.

Click <New=> to create a new Face Window.

Select Sub Spindle (red circle) as this will be an operation carried out on
the Sub Spindle.

Under Machining Function choose Mill End Index.

Enter Mill End Index into the Rename to: field. Click <Apply>.

Your Setup dialog should now look like this.

X

1

2

3

4

5

g Setup
Settings
() Main Spin
Orientation

MmO =

le @ Sub-Spindle

Tool Change X(Xc): 28
Tool Change Z{Zc): 2

ace Lptio

Stock

ttings... Bar

Boundaries

Machining Function:

Mill End, Index -

List of Face Windows

1 Main Spindle - Tum
2 Mill ZY

3 Mill Polygon

4 Mill Diam Index

5 Mill End Index

Rename to:
5 Mill End Index

’ New ] [ Delete ]

Duplicate...

ooy ) [ ome |

6 Click <Close> when finished.
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Creating the Geometry for the Face Drill Operation

1

2
3

Click <CAD/CAM= switch in the lower left to switch to CAD mode.
Choose Show Boundaries from the View menu.
Choose Show Axis from the View menu.

Note: The boundaries are round because you are looking at the end of the
part.

VFAREYX Qe aa |02 dq-
40 ] o ]

| @
\‘ )‘p

VS
14
O
£ )
& @
®©Q
A O

RO

AL
AO
=
Sy

Y

ﬁ th

o anei|

© 00 N O

10

11

12
09) 13
14
15
16

Select Circle with a Known Radius and Center Icon from the left side of
the screen.

Enter 0.0625/2 = .03125 (.75) into the field at the bottom of the screen.
r<0|.0625/2] Enter Circle radius

Press <Enter> to accept the input.

Select the XY Coordinates Snap Mode Icon in the upper left of the screen.
Enter .180 (4.5) in the X field at the bottom of the screen.

Enter O in the Y field at the bottom of the screen.

#0130 Y03 Enter Coordinates

Press <Enter> to accept the input and place a circle on the screen .180 from
the center of the part.

Choose the Selection Icon on the left side of the screen.

Click on the circle you just drew to select it.

Choose Rotate from the Edit > Transform menu.

Check Multiple Copies option and enter 3 into the No. of Copies: field.
Enter 90 into the Angle: field.

Enter O into the X: field indicating the rotation point.
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17 Enter O into the Y: field indicating the rotation point.
g Rotate ﬁ

=7 [

Muttiple: Copies
Mo. of Copies (N): 3

Angle {A): 50

Center (P)
@ ¥ 0
Y: 0

[ Close ][ Cancel ]

18 Click <Rotate=> and <Close> to accept the input values and place 3 more
circles in the window.

Your screen will appear as below:

@

0
O
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Defining the Face Drilling Operation for the Sub Spindle
1 Click <CAD/CAM= switch in the lower left to switch to CAM mode.

2 Choose New Hole Group from the Part Features menu to display the Hole
] Group Parameters dialog.

3 Uncheck the Through Hole box.
4 Under Major Cycle Operation set the Type of Operation to Drill.
5 Under Major Cycle Operation enter .0625 (1.5) into the Diameter field.

Note: The Major Cycle Operation parameters are used by PartMaker to
search the Cycles Database for an appropriate cycle.

6 Enter 0.005 (.1) into the Chamfer (C) field. PartMaker will calculate the
depth of a Spot Drill according to the size of the Chamfer indicated.

Enter 0.0 into the Z_Surf (S) field.
8 Enter .250 (6.35) into the Nominal Depth (D) field.

9 In the To field under Nominal Depth (D), select Shoulder of Major Tool
to indicate where PartMaker will calculate the depth of the tools.

10 Click the Cycle button and PartMaker will select the appropriate cycle to
create the desired hole by clicking <Select>. The selected cycle should be
Drill .0625-Sub (Drill_1.5 z sub).

Select Cycle &

Major Cycle Operation

Type: | Dl
Diameter: |0.0625
List of Matching Cycles

Drill .0625-Sub

AddNewCydle | [ Select

Cycle Preview

Cperation Diam Depth Tool ID

Spot Drill 0.0625 T3
Drill 0.0625 T4
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11 You will notice a cycle is chosen and the tools and calculated depths are
listed in the field in the lower left of the Hole Group Parameters. The
dialog should now appear as below.

& Hole Group Parameters L&J

Through Hole
Major Cycle Operation Z C

Type: | Dl - T

Diameter (d): 0625

(=3

¥
[y
L J

~
Cl
~

~
>

Chamfer (c): 0.005 o

Z_5urf (S): 0.0
Z_Rapid (R): 0.05
Z_Clear ({Cl): 005

=7

Mominal Depth(D). 25
Group Mame:

To: | Shoulder of Major Tool
Cycle | Drill.0625-Sub Verify Shape

Operation Diam  Depth  Tool ID Close Cancel
Spot Dil  0.06.. 00363 TOI3

Drill 006.. 02688 TO4

Extract Parameters from Solid

Edit Cycle Extract

12 Review the dialog, then Click <Verify Shape=>. This will display a graphical
representation of the cycle.

Hide Shape

13 Click <Hide Shape> when done, returning to the Hole Group Parameters.

14 Click <Apply> to accept all the information.
15 Click <Close=> to close the Hole Group Parameters.
You are now ready program the holes. To do so:
ﬁ 1 From the left hand tool bar, select the Chain Circles Icon.

2 Click on any one of the four circles and PartMaker will select the other three.
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After doing so, your screen should appear as shown below:

*——o

3 Select the Selection Icon on the left side of the screen.

H Before moving on, remember to save your work. Do so by selecting Save from the
File menu or using the shortcut key <Ctrl + S>.

Tool Path Verification

N 1 Select Verify Work Group Tool Path from the Part Features menu. You will be
prompted with the Tool Path Verification Options menu.

2 Check the Hollow radio button.

3 Click <OK=>= and you will see your tool path verified. Note: you may have to
move and/or zoom out the part on the screen to view the simulation
satisfactorily.

Note: The arrows indicate order of holes.

% 4 Once you are satisfied with your tool path, choose Hide Work Group Tool
Path from the Part Features menu.
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Creating an NC Program

At this point, you have completed creating the three faces for the Swiss tutorial
part. You are now prepared to take the final steps in developing your part program.

The steps required for process plan development and program creation are
described using the “generic” Fanuc-style Swiss-lathe post processor that comes
standard with your PartMaker SwissCAM software. Synchronization and other
processing related issues may vary slightly for different machine makers, but the
steps below are instructive to help you build an understanding of process
development in PartMaker SwissCAM.

- Q Tip: Refer to the Machine Specific Addendum that came with your
PartMaker software for more information on process planning and post
processing issues for the Swiss-type lathes in your shop.

Generating a Process Table

The first step in generating an NC program is creating a Process Table. A Process
Table shows you all of the machining processes for a part.

When PartMaker generates a Process Table, all cutting conditions such as feed rate
and spindle speed (RPM) are calculated automatically based on the tools and
material information previously entered. A time for each operation is shown, along
with a total machining time for both the main and sub spindles. These time
calculations give the user a sense of how closely “balanced” machining is for a part,
i.e. how much cycle time is expended on both main and sub spindles in addition to
the total time to cut the part. Time calculations in PartMaker include both “in-cut”
time as well as tool change time.

To create the Process Table:

.@ 1 Choose Generate Process Table from the Job Optimizer menu. Upon
doing so, you will be prompted with the dialog below:

Process Table Options ﬁ

Retain Process Table Modffications

| Move Cut-Off Process to the End of Process Table

| Eect Part After Last Sub-Spindle Process

[ Cancel | [ ok |

2 Leave the boxes in the Process Table Options dialog checked and click on
<OK=.
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The Process Table will be display as below.

|
| 8 PartMaker - Process Table = || e
G Semulation " Toul Assernbly o Insert [TT] View = [ Process Status = &8 Time Chart ¥ Synchione
y e Proces L] b sy
Prac 1D |nm||n ]TﬂnINn. ETnnIN.\mr |ﬁrm|p Face IFﬂ-d |<p.-m |T|m|-fm||\'l Made Sync Group
Bl s o UGeng GO Turn 8-Faght Face Pat Mein Spindie - Turn 0000w pm 005 wmse &
B roz o MGang O Tum 80 Right 5t Tum Msin Sgindle - Turn OO0 Wpm D4 ww &
u
& o0 ToM 25/End  Spot Drill-Main Drill 120-Msin Msin Spindle - Turn 000Mupr  16lpm 009 Mg B
L 2fEnd Ol 120 Dia Dnll 120-Main Main Sgindie - Turn 000 Mslipm 003 wmso &
B s Tooe 2/End 12 Bare Bar D Bore Wsin Sginde - Turn OO0upr  $Spm 003 M &
u
P s o aGeng  Grooving Groove Mein Spindle - Tum 00014 39%pm 0.0 Mg B
. f
B ooz o HGeng  Thiesding Theead Main Spindie - Turn QOsTupe  pm D05 wso 6
B re oo 2/Gan O Turn 8- Right 2t Tum Msin Sgindle - Turn 0000w Wpm D13 Misn g
7] 1 p
ey " 3
= P10 Yoo? Gang  Slot Ml Slet Ml 7Y 1250upm  25S8pm 000 M G
o
PII TOO0 WGang  End Mill 375 Mill Squsre Mill Polygon IS4upm  3%Spm 031 Miss B
- AP 0/Geng  Cruss Spot Drill Cross Dnll 125 Mill Diarn Indiea 2oupm  Vehpm 023 o &
Ov
Bl ora ot WGang  Cross Drill Cross Dl 125 Mill Diamn Indiex Mbupm  TTipm 00 Misn g
o
& eu 1o 43Back  Spot Drill-Sub Drill 0625-5ub Mill End Index 250pm  lpm 024 Ms1 ]
LS P ] ABack Dl D625-Sub Drill B625-Sub WAl bl e Mlugm  MSpm 0I5 MUSVE ]
1 o
| poa 1on V/Gang  Cutoff Cut Off Main Spinle - Turn QOMdupr  pm 00T M

Material File: St_frnstwemdh  Main Spindle Time: 135 min.  Sub Spindle Time: 0.39 min.  Tatal Time 1.74 min.

=z Notice the buttons on the right side of the screen. These open the Set
Modes dialog for each process. These buttons also visually indicate the
primary spindle for each process. You will use these buttons later to set

Synchronization.
wiso  E°
Main Spindle Operations < oo
M150

Most if]
Sub Spindle Operations < =
Mos1

Visual Process Synchronization and PartMaker Specific Modes

When generating a Process Table, PartMaker starts by choosing the processes in
the first Face Window you have created in the Setup dialog and executing all the
part features in that Face Window in the order they have been created. The
software then moves onto the next Face Window you have created and executes
the processes defined in that Face Window.

Of course, in Swiss machining, to conserve cycle time, many processes may be
happening simultaneously, rather than in the sequential order in which you have
created your tool paths in PartMaker. The Process Table accommodates this unique
feature of Swiss machines allowing you to define the true order of processes defined
in different Face Windows. It is in the Process Table that you synchronize
operations being performed simultaneously with either different tool posts (i.e.
gang, back working, turret etc) or on different spindles (main vs. sub) or some
combination of the two. Such synchronization is done by pointing and clicking to
place the order of processes and then by assigning different Synchronization Modes
in the Set Modes dialog to link different processes to one another.

More information on the Set Modes dialog can be found in Chapter 2, PartMaker
Fundamentals of the SwissCAM User Guide. In addition, more information on
synchronization supported by your machine can be found in the post processor
reference guide that can be generated on demand. After select your post processor
under the Job Optimzer menu, .choose Job Optimizer > Create Post Processor
Reference Guide... and follow the prompts.
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Arranging the Processes in the Process Table

1 Click in the middle of the screen on Process P02 to select the 1st Turn
Process. This is indicated by highlighting it as the selected process.

& PartMaker - Process Table = @ [=]
L simulation T Tool Assembly [ Insert [ View v [T Process Status ~ () Time Chart % Synchronize
ProciD [ToolD  [ToolNo.  [Tool Name |srove [Face [Feea [spees  [Timeiminy Mode [ symc Group

B oo Tom 2Gang 0D Tum 80-Right Face Part Main Spindle - Turn 00010upr  5%9fpm 0.5 Mis0
B ooz o1 2Gang D Tum 80-Right 1st Turn Main Spindle - Turn 00010upr  5%%fpm 0.4 Mis0
\:ql: P03  TOD4 25/End Spot Drill-Main Drill .120-Main Main Spindle - Turn 0.0014upr 1761rpm 0.09 M150
:‘04 005 24End  Dril.120 Di Drill 120-Main Main Spindle - Turn 00020upr  T4S2pm 0.0 M50
| :)5 T0%6 23End .12 BoreBar D Bore Main Spindle - Turn 00010upr  5%%fpm 0,03 M50
i A :)s Ton2 4Gang  Grooving Groave Main Spindle - Turn 00014upr  3%9fpm .08 Mis0
k. :)7 To03 YGang  Threading Thread Main Spindle - Turn 00357upr  1710m  0.05 Mis
.Q :JE To01 2/Gang OD Turn 80-Right 2nd Turn Main Spindle - Turn 0.0010upr 59%fpm 0.15 M150
=, :D To07 9/Gang  SlotMill slot Millzv 1350upm  2555pm 002 M50
W .;11 To08 UGang  End Mil 375 Mill Square Mill Polygen TSdupm  3ESpm 031 M50
= :2 To09 10/Gang  Cross Spot Drill Cross Dill 125 Mill Diarn Index 25upm  1T6lpm 025 Mis0
B :a To10 8Gang  Cross Dril Cross Diill 125 Mill Diam Index Néupm  T2Spm  0.08 Mis0
\.q}: :d T013 43/Back Spot Drill-Sub Drill .0625-Sub Mill End Index 2.5upm 1761rpm 024 MOS1 Dqﬂ
55 To14 44/Back  Drill 0625-5ub Drill 0625-5ub Mill End Index Mlupm  TSupm 015 Mos1/E °If]
i 509 Ton 1Gang  Cutoff Cut Off Main Spindle - Turn 000TGupr  3%%fpm 007 miso =5
>
Material File: St fmstw.mdb  Meain Spindle Time: 1.35 min. Sub Spindle Time: 039 min. Total Time: 1.74 min,

2 You need to move this process to happen after Process PO5 ID Bore. While
Process P02 1st Turn is highlighted, click on the Arrow between Process
PO5 ID Bore and Process PO6 Groove as shown.

-
P04 TOOS 24/End Drill 120 Dia

23/End 12 Bore Bar

B 4/Gang Grooving
Q:JM PO7  TOO3 3/Gang Threading

-.Q POE  TOO1 2/Gang OD Turn 80-Right

_h'J_ PG TO11 1/Gann Cut-nff

The Process Table should now appear as below:

& PartMaker - Process Table = [@E]
L Simulstion G Tool Assembly [ fnset [ View v T Process Status ~ (&) Time Chart ¥ Synchronize
ProcD [Tooie  [rooiNe.  [Tool Name [sroue [Foce Feed Speed Time(min) Mode [ sync Group
PO1  T001 2/Gang 0D Turn 80-Right FacePart Main Spindle - Tum 00010upr  59%fpm 005 miso &g
P03 TOO 25/End  Spot Drill-Main Drill 120-Main Main Spindle - Tum 0001dupr  1761rpm 0.8 miso
S P04 T005 24/End  Diill 120 Dia Drill 120-Main Main Spindle - Tum 0.0020upr  TdS2pm 003 miso

= pos Toos 23/End 12 Bore Bar D Bore Main Spindle - Tum 00010upr  59%fpm  0.03 wiso &5
A ' Tom 2/Gang 0D Turn 80-Right Tst Tum Main Spindle - Tum 00010upr  59%fpm 0.4 w5
| pos To02 4/Gang  Grooving Groove Main Spindle - Tum 000Mupr  39%fpm 0.8 wiso 5
::7 T003 3/Gang  Threading Thresd Main Spindle - Tum 00357upr  1710mm 005 wiso
B :}S Too1 2/Gang 0D Turn 80-Right 2nd Tum Main Spindle - Tum 0O010upr  59%fpm 0.5 wso 5
= :n To07 9/Gang  Slat Mill slot Mill Zv 1350upm  2555pm 002 wiso 5
W :1 Toos 7/Gang  End Mill 375 Mill Square Mill Palygon i54upm  3565pm 031 wiso 5
= Ez Toog 10/Gang  Cross Spot Drill Cross Drill 125 Mill Diam Inclex 25upm  176lpm 025 w53
H :3 To10 8/Gang  Cross Drill Cross Drill 125 Mill Diam Inclex Zi6upm  T27sem 008 wso 3
<& :4 To13 £3/Back  Spot Drill-Sub Drill 0625-5ub Mill Endl Index 25upm  176lpm 024 Mos1 “f]
zs o1 44/Back  Drill 0625-5ub Drill 0625-Sub Mill Endl Index liupm  S2pm 045 MOSI/E ]
L= Eos o 1fGang  Cut-off Cut O Main Spindle - Tum 00010upr  39%%fpm 007 miso &5

Material File: St fmstw.mdb  Main Spindle Time: 1.35 min. Sub Spindle Time: 0.39 min. Total Time: 1.74 min.
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3 Next you need to move Process P10 Slot up above Process PO8 2nd
Turn. Click in the middle of the screen on Process P10 Slot to select it.

»
P0G T0O2

i 4/Gang
L /Gan
¥ bor To03 3/Gang
Al “oos Tom 2/Gang
2 b0 Too7 9/Gang
B e1 700 7/Gang
>
2| b1z Tooe 10/Gang
:a To10 8/6
/Gan
@ 2 /Gang

Grooving

Threading

0D Turn 20-Right

Slot Mill

End Mill 373

Cross Spot Drill

Cross Drill

Groove Main Spindle - Turn

Thread Main Spindle - Turn

2nd Turn Main Spindle - Turn

Slot Mill Z¥

Mill Square Mill Palygon
Cross Drill 125 Mill Diam Index
Cross Drill 125 Mill Diam Index

0.0014upr
0.0357upr
0.0010upr
135.0upm
15.4upm
2.5upm

21.6upm

399fpm
1710rpm
595fpm
2555rpm
3565rpm
1761rpm

7275rpm

0.08

0.05

0.13

0.02

0.31

0.25

0.08

]

M150

MI150

a

M150

M150

a

M150

M150

o

M150

4  Click on the Arrow between Process PO7 Thread and Process P08 2nd Turn to
move Process P10 Slot above Process PO8 2nd Turn.

The Process Table should appear as below:

i

Uy
b

[
P0G

>

Po7

P10

P12

To02

TO03

T007

TO01

To02

TO09

4/Gang Grooving

3/Gang Threading
9/Gang Slat Mill

2/Gang 0D Turn 20-Right
7/Gang End Mill 373
10/Gang Cross Spot Drill

Groove

Thread

Slot
2nd Turn

Mill Square

Cross Drill 123

5 Next you need to move Process P11 Mill Square up above Process PO8
2nd Turn. Click in the middle of the screen on Process P11 Mill Square to

select it.

¢E=wm (AT

1
3

d

-

PO7

>

P10

>
Po8
P11
P12

P13
-

T003

T0O7

TOO1

TO03

T009

T

3/Gang Threading
9/Gang Slat Mill

2/Gang QD Turn 80-Right
7/Gang End Mill .375
10/Gang Cross Spot Drill
8/Gang Cross Drill

Thread

Slot

2nd Turn

Mill Square
Cross Drill 1253

Cross Drill 123

6 Click on the Arrow between Process P10 Slot and Process P08 2nd Turn to
move Process P11 Mill Square above Process PO8 2nd Turn.

The Process Table should now appear as below:

& F le=s kT T

-
P0G

PO7

>
P10
P11
P08
P12

»

P13

T002

T003

TOO07

T003

TO01

T009

T00

4/Gang Grooving

3/Gang Threading
%/Gang Slot Mill

7/Gang End Mill 375
2/Gang 0D Turn 20-Right
10/Gang Cross Spot Drill
3/Gang Cross Drill

Groove
Thread

Slot

Mill Square
2nd Turn
Cross Drill 125

Cross Drill 125
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The full Process Table should appear as below:

& PartMaker - Process Table [= & =]
[ Simulation JF Tool Assembly [ Insert [FT] View = [ Process Status = () Time Chart 4% Synchronize
procid oD [ToolNo.  [Taoi Name |sroup [Face [Feza [spect  [rimetmin Mode [ syne Group

A e Tom 2Gang 0D Turn B0-Right FacePart Main Spincle - Turn 00010upr  59%fpm 005 ws B

“<F po3 o 25/End  Spot Drill-Main Drill 120-Main Main Spindle - Tumn 000lupr  17EIpm 009 M150

P4 TOOS 24/End  Drill 120 Dia Drill 120-Main Main Spindle - Tur 0002upr  T4Sapm 003 wiso B

= pos To0s 23/End .12 Bore Bar ID Bore Main Spindle - Tum 00010upr  5%%fpm 003 miso &

A e Tom 2Gang  OD Turn B0-Right Tst Turn Main Spindle - Turn 00010upr  5%%fpm 014 Mo =
Pos  TO02 4Gang  Grooving Groove Main Spindle - Tum 0001upr  3%fpm 008 ws B
PO7 TOD 3Gang  Threading Thread Main Spindle - Tum 00357upr  17I0pm 005 miso
P10 TOO7 9/Gang  SlotMil slot Mill 2y 1350upm  2555mm 0.2 miso =
P11 T00 7fGang  End Mill 375 Mill Square Mill Polygon i5Aupm  3SSpm 031 miso B’
O 2Gang 0D Turn B0-Right 2nd Tumn Main Spindle - Turn 00010upr  5%%fpm 015 wso B
P12 TO09 10/Gang  Cross Spot Drill Cross Diill 125 Mill Diam Index 25upm  1Telpm 025 M1s0
P13 TOM0 B/Gang  Cross Diill Cross Diill 125 Mill Diam Index Moupm  TSpm 008 miso B
P14 TO13 43/Back  Spot Drill-Sub Drill 0625-5ub Mill End Index 25upm  176Tpm 024 Most “if]
P15 TOl4 44/Back  Drill 0625-5ub Drill 0625-5ub Mill End Index fiupm  TeSZpm 0.5 MOS1/E “f]
poe TOTI 1Gang  Cuteoff Cut Off Main Spindle - Tum 0O0Supr  3%fpm 007 wso =

Material File: St fmstw.mdb  Main Spindle Time: 1.35min. Sub Spindle Time: 0.39 min. Total Time: 1.74 min.
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Setting the Eject Process

1 On Process P15 Drill .0625-Sub go to the right side of the screen and find

the last sub spindle process.

2 Click <Set Modes> (buttons on right of each process) for Process P15 Drill

.0625-Sub.

3 Find the Eject Part (E) check box inside the Set Modes dialog.

Set Modes

(|

Main Spindle Mode

@ Idle (MO}
() Machining with One Tool (M1}

) Machining with Two Tools (M2)

Sub Spindle Mode
Idle {SO)
Follow Support (SF)
Mon-Follow Support (SM)
@ Machining with One Tool (S1)
() Machining with Two Tools (S2)
Double Ended Driling (SD)

@ Modify Mode for Cument Process Only

Process ID:15  Spindle: Sub Spindle

|

d

[

Eject Part (E)
Stock Mation
Wait Distances

() Modify Modes for all Consecutive Processes with Same Mode

4 Click <OK> when done.
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Setting the Cut-off Process for Sub Spindle Support

1 Select Process PO9 Cut Off.

@— P12 TOO9 10/Gang  Cross Spot Drill Cross Drill 125 Mill Diam Index 4.6upm 3318rpm 014
‘||’ P13 T010 8/Gang Cross Dl Cross Drill 125 Mill Diam Index 21.5upm T255rpm 0.08
<4]: P14 TD13 43/Back Spot Drill-Sub Drill .0625-5ub Mill End Index 4.6upm 3318rpm 017
P15 TO014 44/Back Drill .0625-5ub Drill .0625-Sub Mill End Index 118upm 8000rpm 014
.EJ_ POS  TO11 1/Gang Cut-off Cut-Off Main Spindle—Turn  0.001%upr  399fpm 0.07

2 Click on the Mode Switch for the cutoff process.

3 Under Sub Spindle Mode, select Follow Support (SF). Notice the graphics
change according to the mode.

4 Enter 1.0 into the Sub-Spindle Support Z-Coordinate (Sz) field as shown
below.

Set Modes l&]

Process ID:POS  Spindle: Main Spindle

Main Spindle Mode

(@ Machining with One Tool (M1}

e 10,
DQH

() Machining with Two Tools (M2) ‘

Sub Spindle Mode I:l Sz -)»—l-e

@ Idie (S0)
@ Follow Support (SF) PlEec Fat @
ect Pai
(2 Nen-Fallow Suppart {SN) Sub-Spindle Support Z-Coordinate(Sz): 1.0]

() Machining with One Tool (S1)

(©) Machining with Two Tools (52)
() Double Ended Drilling (SD) User Diata

@ Modify Mode for Cument Process Only Cancel

() Modify Modes for all Consscutive Processes with Same Mods OK

5 Click <OK=> when done.
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Synchronizing Main and Sub Spindle Processes in the Process

Table

In this section you are going to synchronize Main Spindle processes and Sub
Spindle processes to run at the same time to optimize the machine usage. The
following operations will be run “simultaneously”.

Main Spindle Processes Gang Tools

PO2 1st Turn

PO6 Groove

PO7 Thread

P10 Slot

P11 Mill Square

PO8 2nd Turn

P12 Cross Drill .125 (Cross Drill 3.5)

P13 Cross Drill .125 (Cross Drill 3.5)

P04

P05

P02

P06

PO7

E T e |l |G

P10

2

Sub Spindle Processes Back Tools

P14 Drill .0625-Sub (Drill 1.5-Sub)

P15 Drill .0625-Sub (Drill 1.5-Sub)

Note: Notice processes P01, P03, PO4 and P05 are NOT being synchronized
with the operations on the sub spindle. The reason for this is that processes
P03, P04 and PO5 are being carried out by the End Working Tool Post and
CANNOT work at the same time as the tools in processes P14 and P15, which
are mounted on the Back Working Tool Post. The machine layout assumed
for this part on page 3 of this tutorial precluded End Working and Back
Working Tool Posts from being used simultaneously.

On Process P02 1st Turn go to the right side of the screen and click <Set
Modes=>.

TO05

TO0&

T001

T002

T002

TO07

24/End
23/End
2/Gang
4/Gang
3/Gang

9/Gang

Drill 120 Dia

.12 Bore Bar

OD Turn 80-Right
Grooving
Threading

Slot Mill

Drill 120-Main

1D Bore

1st Turn

Groove

Thread

Slot

Main Spindle -
Main Spindle -
Main Spindle -
Main Spindle -

Main Spindle -

Mill Z¥

Turn

Tum

Turn

Tum

Turn

0.0029upr
0.0010upr
0.0010upr
0.0014upr
0.0357upr

135.0upm

T452rpm
588fpm
599fpm
389fpm
1706rpm

2555rpm

0.03

0.03

0.15

0.08

0.05

0.02

Under Sub Spindle Mode, select Machining with One Tool (S1). This will
allow PartMaker to Synchronize Sub Spindle processes with this process.

Notice the graphics change according to the mode.

Copyright @2014 Delcam Ltd

User Guide 1-73



3 At the bottom of the dialog, select Modify Modes for all Consecutive
Processes with Same Mode. This will set all the modes following the
Process you are setting that are M1SO (Main Spindle One Tool, Sub Spindle
Idle) to the new mode M1S1 (Main Spindle One Tool, Sub Spindle One Tool).

X

Set Modes

Main Spinde Mode

Idle (M)

@ Machining with One Tool (M1)

(=) Machining with Two Tools (M2)

Sub Spindle Mode
) Idle (S0)

() Follow Suppart (SF)

() Non-Follow Support (SM)

@ Machining with One Tool {S1)

(") Machining with Two Tools (S2)

() Double Ended Driling (SD)

() Modify Mode for Cument Process Only

Process ID: P02 Spindle: Main Spindle

[—]

[T Eject Part (E)

(@) Modify Modes for all Consecutive Processes with Same Mode

OK

4 Click <OK> when done.

The Process Table should appear as below:

Notice the Set Modes Buttons to the right have changed for all the processes
following Process P02 1st Turn that were M1SO to M1S1.

&2 Process Table = |E||E|

% Simulation \ﬁTﬂn\Assemhly Iél Insert View » |T7 Process Status v @ Time Chart G Synchronize
ProcID |Too\ 0] |Too\ Ne. |Too\ Mame |Group |Faca |Faed |Speed |T|me(mm] ‘ Mode ‘ Sync Group

1@ POl TOO1 2/Gang OD Turn 80-Right Face Part Main Spindle—Turn  0.0010upr  599fpm 005 M150 \%ln

<<ll: P02 TOO4 25/End Spot Drill-Main Drill 120-Main Main Spindle—Turn ~ 0.0014upr  3318rpm 0.06 150 l%ln

P04 TOOS 24/End Drill 120 Dia Drill 120-Main Main Spindle—Turn ~ 0.0029upr  7555rpm 003 150 l%ln

z‘l P05 TOOG 23/End 12 Bore Bar ID Bore Main Spindle-Turn ~ 0.0010upr  599fpm 003 <

E P02  TOO1 2/Gang OD Turn 80-Right 1st Turn Main Spindle-Turn ~ 0.0010upr  599fpm 015

.EJ_ P0G TO02  4/Gang  Grooving Groove Main Spindle—Turn ~ 0.0014upr  393fpm 0.08

W po7 1003 3/Gang  Threading Thread Main Spindle—Turn~ 0.0357upr ~ 1682rpm 0.05

éﬁ P10 TOO7 9/Gang Slot Mill Slot Mill Z¥ 135.0upm 2555rpm 002

'Iml’ P11 TOO8 7/Gang End Mill 375 Mill Square Mill Polygon 154upm 3530rpm 031

-.Q P08 TOOL 2/Gang OD Turn 80-Right ~ 2nd Turn Main Spindle—Turn  0.0010upr  533fpm 015

\%/— P12 TOO9 10/Gang  Cross Spot Drill Cross Drill 125 Mill Diam Index 4.6upm 3318rpm 014

‘H’ P13 TO10 8/Gang Cross Drill Cross Drill 125 Mill Diam Index 21 5upm 7255rpm 0.08

<¢ P14 TO13 43/Back Spot Drill-Sub Drill .0625-5ub Mill End Index 4.6upm 3318rpm 017 Mos1 r-‘LJE|

P15 TO014 44/Back Drill .0625-5ub Drill .0625-5ub Mill End Index 113upm 8000rpm 014 MOS1/E r-‘LJE|

.Bi P03 TO11 1/Gang Cut-off Cut-Off Main Spindle—Turn  0.0019upr  399fpm 007 M1SF i

Material File: 5t_fmstw.mdb  Main Spindle Time: 1.23 min. Sub Spindle Time: 0.31 min. Total Time: 1.54 min.
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5 On Process P14 Drill .0625-Sub go to the right side of the screen and click
<Set Modes>.

mist o
MosL “f]
MOS1/E n
6 Under Main Spindle Mode, select Machining with One Tool (S1). This

will allow PartMaker to Synchronize Main Spindle processes with this
process. Notice the graphics change according to the mode.

Set Modes ﬁ

Process ID: 14 Spindle: Sub Spindle

© Idle (MO}

(@ Machining with One Toal (M1) B @

Main Spindle Mode

() Machining with Two Toals (M2)

Sub Spindle Mode

Idle (S0)
Follow Support (SF)
[ Eiect Part (E)
Mon-Follow Support (SN} =
(@ Machining with One Tool (51) =

(=) Machining with Two Tools (52} Stock Motion

(7 Double Ended Driling (SD) e —
() Modfy Mode for Cument Process Only

@ Modfy Modes for all Consecutive Processes with Same Mode

7 At the bottom of the dialog, select Modify Modes for all Consecutive
Processes with the Same Mode. This will set all the modes following the
Process you are setting that are MOS1 (Main Spindle Idle, Sub Spindle One
Tool) to the new mode M1S1 (Main Spindle One Tool, Sub Spindle One
Tool).

The Process Table should appear as below:

Notice the Set Modes Buttons to the right have changed for all the processes
following Process P14 Drill 1.5-Sub that were MOS1 to M1S1.

2 Process Table = @
N 2 o o P o A
% Simulation \ﬁToolAssambly I;I Insert 7] View = 'T7 Process Status v § <) Time Chart ‘4 Synchronize
ProcID |TooIID |Too| No. |Too\ MName |Group |Face |Feed Speed |Time(min| Mode ‘ Sync Group
B por TooL  2/Gang  ODTum@0-Right  Face Part Main Spindle - Turn  0.0010upr  599fpm 005 M150 l%l”
4]= P03 TOO4 25/End Spot Drill-Main Drill 120-Main Main Spindle - Turn  0.0014upr 3318rpm 0.06 M150 u
P04 TOO5 24/End Drill 120 Dia Drill 120-Main Main Spindle - Turn ~ 0.0029upr 7555rpm 0.03 M150 %ln
W P05 TO0S  23/End 12 Bore Bar ID Bore Main Spindle - Turn  0.0010upr  589fpm 0.03 M50 IJ%I”
Hl ' i oo
P02 TOOL 2/Gang OD Turn 80-Right  1st Turn Main Spindle - Turn ~ 0.0010upr  599fpm 015 151 %l ﬂ
[ Ooa
P06 TOO2 4/Gang Grooving Groove Main Spindle - Turn  0.0014upr 399fpm 0.08 M151 ﬂ
o goa
P07 TOO3 3/Gang Threading Thread Main Spindle - Turn  0.0357upr 1682rpm 0.05 M151 ﬂ
25 P T007  9/Gang  SlotMil Slot Mill ZY DSgupm S pm 002 st o
oo
m P11 TOOB 7/Gang End Mill 375 Mill Square Mill Pelygon 15.4upm 353%rpm 031 151 %l ﬂ
Ooa
bj PO&  TOO1 2/Gang 0D Turn 80-Right 2nd Turn Main Spindle - Turn  0.0010upr 599fpm 015 M151 ﬂ
Ooa
% P12 TO09 10/Gang Cross Spot Drill Cross Drill 125 Mill Diam Index 4.6upm 3318rpm 014 M151 ﬂ
7| ; . . - oa
B~ P12 TOI0 &/Gang Cross Drill Cross Drill 125 Mill Diam Index 21.5upm 7255rpm 0.08 M1s1
41: P14 TO13 43/Back Spot Drill-Sub Drill 0625-5ub Mill End Index 46upm 3318rpm 017 151 %n DLJH
P15 TO14 44/Back Drill 0625-5ub Drill .0625-5ub Mill End Index 11.9upm 8000rpm 014 MIS1/E %u r-‘LJE|
P03 TOIL  1/Gang  Cut-off Cut-0ff Main Spindle~Turn ~ 0.0019upr  399fpm 007 MISF
! g P P! P )
Material File: 5t_fmstw.mdb  Main Spindle Time: 1.23 min.  Sub Spindle Time: 0.31 min.  Total Time: 1.54 min.
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8 Click <Synchronize> in the upper right to create the synchronized groups.

= (B[S

- ) -
k v Synchronize
Time(min) | Mode W

n 005 ms e
w009 s B
m o 003 me e

Mno

Notice the Sync Group number on the right hand side of the Process Table.

2 Process Table
[ Simulation "§ Tool Assembly T Insert [T View v 7 Process Status ~ (&} Time Chart £} Synchronize
=) v L
ProcID |TDD|ID |TDDI No. |Tm\ Name |Gruup |Fa(e |Feed |Spead |T\me{mm| Made [ syne Group
B e 000 2Gang  ODTumB0Right  Face Part Main Spindle—Tum ~ 00010upr  599fpm 005 M150
«F Pz Tom  25/End  Spot Dill-Main Drill 120-Main Main Spindle-Tum ~ 00014upr  338pm  0.06 M150
-
P04 TOOS  24/End  Drill 120 Dia Drill 120-Main Main Spindle-Tum ~ 00028upr  7555pm 003 M150
—
& P05 TOOG  23/End 12 BoreBar ID Bore Main Spindle—Tum ~ 00010upr  5%fpm 003 M150
B2 001 Gang  ODTum0Right  1stTum Main Spindle—~Tum ~ 00010upr  599fpm 0.5 M1s1 | 1
F s to2 asGang  Grooving Groove Main Spindle—Tum ~ 00014upr  3%9fpm 008 M1S1 ] 1
Wl por 7002 3/Gang  Threading Thread Main Spindle—Tum ~ 00357upr  1682pm 005 M1s1 “f] 1
&5 b0 007 9/Gang  Slot Mil Slat Mill ¥ 1350upm  2555pm 0.2 Mis1 ] 1
B e toos  7/Gang  Enamin 37s Mill Square Mill Polygon 154upm  3539pm 031 M1s1 ] 1
B s o1 2Gang  ODTumB0Right  2nd Tum Main Spindle—Tum ~ 0.0010upr  599fpm 015 M1S1 ] 1
S P12 To09  10/Geng  Cross Spot Diil Cross Drill 125 Mill Diam Index 46upm  PBrpm 014 M1s1 °f] 1
B Pz Tow @Gang  CrossDiil Cross Drill 125 Mill Diam Index 2A5upm  725pm 008 MiS1 °f] 1
K P4 TO13  43/Back  SpotDiill-Sub Diill 0625-5ub Mill End Index 46upm  PBpm 017 M151 ] 1
- e
PIS T014  44/Back  Drill 0625-Sub Drill 0625-Sub Mill Endl Index 119upm  B00Opm 0.4 mse B3] 1
oo Tol 1/Gang  Cutoff Cut-Off Main Spindle-Tum ~ 00018upr  398fpm 007 (Yt =
Material File: St_fmstw.mdb  Main Spindle Time: 1.23 min.  Sub Spindle Time: 0.31 min.  Total Time: 1.23 min.

9 Click < Time Chart=> on the top of the Process Table to display the Time
Chart. The Time Chart displays the “overlapping” operations, the result of
@ Time Chart your process synchronization; graphically showing just how much sub-
spindle machining time you are “getting for free.”

& Process Table

% Simulation Hﬁ Tool Assembly Iil Insert

Ny .
";_l,, Synchronize

ProcID |TO0IID |Too| No. |Too| Name |Group |Faca |Spead |Tirr|a(r| Mode | Sync Group
12 P01 T0OL 2/Gang 0D Turn 80-Right ~ Face Part Main Spindle - Turn  0.0010upr  599fpm 005  M1S0 l%ln
<<|I= P03 TOO4 25/End Spot Drill-Main Drill 120-Main Main Spindle - Turn  0.0014upr 3318rpm 006  M150 %n
-
P04 TOOS 24/End Drill 120 Dia Drill 120-Main Main Spindle - Turn  0.002%upr 7555rpm 002 MLSD \%]n
B P05 TOO6  23/End 12 BoreBar ID Bore Main Spindle - Turn~ 0.0010upr  59%fpm 002 MI1SO l%lu
Hl oo
= P02 TOOL 2/Gang OD Turn 80-Right st Turn Main Spindle-Turn  0.0010upr  539fpm 015 M1SL l%l ﬂ 1
[l oo
S P08 TOO2 4/Gang Grooving Groove Main Spindle-Turn  0.0014upr  339fpm 008 MLSL l%l ﬂ 1
Y| por ooz 3/Gang  Threading Thread MeinSpindle-Tum  00357wpr  1682om 005 Mist B B 1
éq P10 TOO7 9/Gang Slot Mill Slot Mill Z¥ 1350upm  2555rpm 002 MiSL l%lu nﬂ 1
oo
Tml’ P11 TOOE 7/Gang End Mill 375 Mill Square Mill Polygon 154upm 353%rpm 031 Misl l%l ﬂ 1
= Annm

Material File: St_fmstw.mdb  Main Spindle Time: 1.23 min. Sub Spindle Time: 0.31 min. Total Time: 1.23 min.

Main [Primary Tool fpoifpoal_ | Po2 | Pos fPov[ | P11 [ P8 [ P2 [ P13jroe
Spindle | Secondary Tool |
Sync Group | 1 —|
Sub [Primary Tol [ P15 | |
Spindle | Secondary Tool | |
Time(min) + + + + + + + + + |

0 0.15 0.30 0.45 0.60 0.75 0.90 1.05 120 135 150
Gang _ End Working Change Time Units

1-76 PartMaker Copyright @2014 Delcam Ltd



Simulating the Machining Process

Having completed generating the Process Table, synchronizing operations and
loading a post processor, you can now simulate the processes. The simulation will
show your part being cut just how it would on your machine tool. Simulation will
show synchronization between your Main and Sub-Spindles. It will also show any
collisions that may occur between the tooling, material, and/or Spindles.

@ simulation 1 Click the <Simulation> button at the bottom left hand portion of the
Process Table.

|$| 2 Press the Space Bar or choose Simulation from the Simulation menu to
o begin the simulation.

Viewing Basic Simulation

PIE DL LT E 2 | Eo" O

_ When you are done viewing the simulation, select Show Finished Part from
|@| the Simulation menu.
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Viewing Advanced Simulation

@ Press the <Spacebar> to start simulation.

.

“#  Note: In ADVANCED simulation, tools are shown held in PARAMETRIC tool
holder blocks that represent the standard locations on Swiss machines:
Gang, Turret, Front, Back

Rotating, Zooming and Sectioning the part works exactly the same as it does in
Basic Simulation.
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Generating an NC Program

Having selected a Post Configuration file, you are now ready to generate an NC
Program. To do so:

1 Choose Generate NC Program from the Job Optimizer menu.

@ Note: Choosing the Generate NC Program command from the Job
Optimizer menu has the same effect as clicking the Sync Group button on
the Process Table if Sync Groups have not yet been created.

2 You will next see the Post Options dialog. Set the Post Options dialog as
shown below:

Post Options ]

Program Mo. Huwis Support B-fuiz Output

Program #1: [1224 Bar Load: = Main Spindle C-as () Local Coordinates

Program #2: 1235 Sub Spindle Caxis @) Global Coordinates
Wait/Queus Commands Machine Options

Stat=[2 ] Air Blast
TEEEE ] [] Cut-off Detection
Job Settings Spindle Speed Limits
Phase Angle: =

Min RPM Main Spindle: 2000

Sub Spindle Collet Mose Bxtension: 0.5 Max RPM Main Spindls: 3000

Sub Spindle Feed onto Part (UPM): ®5Q
Min RPM Sub Spindle: 2000
Part Release Data
Max RPM Sub Spindle: 2000

Station No.: Release-¥: 0

Rel -7
[T] Parts Catcher Basket elease-Z: 0 Customer PIN:

[ Stop To Include User Input

* Leave Blank if not using Bar Loader [ Auto redoad Post Corfig File

** Leave Blank if not Phasing e ———
p ro

In the Post Options dialog you set certain parameters for assignment
during post processing. Please refer to your machine specific addendum for
more information on how each of the fields in this dialog pertain to your
Swiss turning equipment.

3 Click <OK=> in the Post Options Dialog to proceed to the Save NC
Program dialog. In this dialog, enter a name for your program. Here you
should enter “Plug.TXT”.

[ Save NC Program File as: @
X - y Tire oo |
uu | . ¢ Computer » OS5(C) » PartMaker » pm-swiss + - ‘4?‘ Search pm-swiss pel
Organize » New folder B= = lé’\
“ Name Date modified Type Size i
- Libraries
= . Advanced_Milling_Teelpath 12/11/2014 11:45 ... File folder -
j Documents 3
J“ - . Advanced_Simulation 12/11/2014 11:45 ... File folder
@' Music
X . angulated_abutment 12/11/201411:45 ... Filefolder
[ Pictures
H vid ASM_Surface_Machining 12/11/2014 1145 ... File folder
ideos
ASM-MXT_Surface_Machining 12/11/201411:45 ... File folder
_ Back_Turn_Tool_Sample 12/11/201411:45 ... File folder
M Computer
B Canned_Cycles 12/11/2014 1145 ... File folder
& 05 (C)
Family_of Parts 12/11/201411:45 ... File folder 2
ca DATA (DY) - | I »
File name:  Plug.TXT| -
Save as type: [AH Files (*.TKT) v]
= Hide Folders Save l I Cancel l
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4  Click <Save> to generate the NC program. You will see your programs as
shown below:

52 swiss2.H1 o | =] | & swiss2.H2 o |[@ ][ =]
2% ~ e -
01234 (FSWISS212/5/2012) [ | |o1235 (Fswissz 12/5/2012) a
(COLLET RECHUCK) ~ | [(COLLET RECHUCK) i
M200 M200
M94 0
(G97 52624 TO101 M13 G0 7842
G1 G99 X-0.025 F.002 M205
GO M21 i
G4 U0
(G300 71.85 (PROCESS 1 FACE PART OD TURN 80-RIGHT)
G50 20.01 M210
M22 u
G4 U0 G0 7842
G0 Z-015
0 (PROCESS 3 DRILL 120-MAIN SPOT DRILL-MAIN)
GO X2.74 M215
M205 M220
i 0
G0 7842
(PROCESS 1 FACE PART OD TURN 80-RIGHT) T2525
M210 Y0. 20.05
o M225
G28 U0 0
(G97 T0202 54232 M13 G0 78.42
G99 G18 GO X0.536 Z0.
G50 53000 (PROCESS 4 DRILL 120-MAIN DRILL 120 DIA)
G96 5598 M230
(G1 X0.496 F0.001 M235
X-0.004 0
X-0.044 G0 7842
T2424
(PROCESS 3 DRILL 120-MAIN SPOT DRILL-MAIN) 70,05
M215 M240
o 0
G28 U0 G0 7842
(G97 G99 GO Z0. S1761 M13
M220 (PROCESS 51D BORE .12 BORE BAR)
G1 701712 F0.0014 M245
G4 ULO - | m2s0 -
1 [ b i [ b

You have just completed programming Swiss_Tutorial2 — Plug.
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Chapter 2: PartMaker® SwissCAM™
Programming Tutorial Part 3 — Reamer
Introduction

This tutorial is designed to help you learn the steps to go through in using
PartMaker SwissCAM to program Swiss-type lathe parts. The illustration on the
following page represents a typical part that would be cut on a CNC Swiss type

lathe.

=2

Important! The tutorial below is presented in both inch and metric units,
depending on how you are working with PartMaker. The inch units of
measure are given first, with the metric entries gives in parenthesis ().

For example you may see instruction that says: Enter an X value 1 (25),
where 1 is 1 inch and 25 is 25 mm.

How you will create Part 3 — Reamer using SwissCAM

Here are the major steps you will follow to create the Swiss tutorial part:

Start PartMaker

View tool information for the part

View cycle information for the part

Select a material for the part

Setup defaults for Swiss turning

Define the stock boundaries for the Face Window

Open a new Face Window

Create geometry

Perform turning operations on the main spindle

Perform milling operations in a ZY plane

Duplicating the Mill ZY window

Perform drilling operations on the sub or pick-off spindle
Create a Process Table

Synchronize machining operations on the main and sub-spindles
Simulate the Machining Process

Generate an NC Program
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The print below shows the part to be programmed in this tutorial.
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When you complete this tutorial, you will have a part that looks like the picture
below.
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Getting Started

The first part of any multi-axis turning programming exercise with PartMaker
SwissCAM is to decide which machining functions will be used for each part face to
be programmed.

The machining functions used in this tutorial are as follows:

Turn — Main Spindle:

Use turning tools to perform a variety of Swiss-turning operations on the main
spindle including facing, OD turning, and pick-off.

Mill ZY Plane — Main Spindle:

Use a 3/8 End mill to mill the part flat.

Use a .156 End mill to mill the .08 Radius and the two Slots.

Use a .0625 End mill to mill the two Slots.

Duplicating a window:

Using the Duplicate command to copy the features into another window.

Turn — Sub Spindle:
Use on centerline drilling tools to create a hole on the sub spindle.

Programming Swiss-type lathe operations with PartMaker is performed in a unique
manner. No matter what the orientation of the part in the guide bushing or sub
spindle, PartMaker programs all Swiss operations as if being machined in a
conventional lathe, i.e. all programming is carried out from right to left. For this
tutorial you are going to use a machine layout like the one shown below.

Gang Tool Post Back Working

;i -‘T]' [‘fﬁ 1] Tool Fost
il q} T ,
1 ]

IR
765432

( 3 Nain
Spindle

LETILTL

End Working Spindle
Tool Post

= Note: This tutorial covers both general PartMaker programming techniques
as well as those unique to Swiss-turning. For more information on using
PartMaker to program CNC Milling, 2-axis turning and fixed-heastock turn-
mill applications, please see the manuals which correspond to those
applications.
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Now you will look in detail at the steps necessary to program each of the
components of the finished part. The components of the completed Swiss tutorial
part can be found in the following directories:

Completed Job File:

C:\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\Swiss3.job
Completed Tools File:

C:\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\Swiss3.tdb
Completed Cycles File:

C:\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\Swiss3.cdb
Machine Data File:

C:\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\Swiss-demo.mch
Post Configuration File:

C:\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\Swiss-demo.pst

C:\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\Swiss-demo.sub
DXF files

C:\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\mill_zy.dxf

C:\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\turn.dxf
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Starting PartMaker SwissCAM

All programming for Swiss parts done with PartMaker should be done in the
SwissCAM application. To start the PartMaker SwissCAM application:

1 Double click on the SwissCAM icon on your desktop or choose SwissCAM
from the PartMaker Group accessed through Programs under the Windows
Start button.

2 Anicon containing the PartMaker logo will appear for a few moments. You
will then see the Setup definition dialog box shown below. Click the
<Close=> button.

This dialog will be explained in greater depth starting on page 9.

g Setup ﬂ
Settings Stock Machining Function:
@) Main Spindle  (7) Sub-Spindle Bar Tom -
Orentation Boundaries List of Face Windows
X
Xc
L
1
0
'
'
Y Lzc+
Length(L): 3 oD: 35 Rename to
ID: O 1
Tool Change X(Xc): 2.8 Excess Stock (E): 0 Delete
Tool Change Z(Zc):
2 Guide Bushing Length(): 0.75 Duplicate
Face Options... Guide Bushing Diameter{d): 1.25 Apply
N
0
T
E
5

Copyright @2014 Delcam Ltd

User Guide 2-5



View the Tool Information

The tool library for the Swiss tutorial has already been created. To view the tools:

1

Open the Tools file by choosing Open Tools File from the File menu.

X Open Tools File lé]

QQ | )« Swiss Tutori.. » Inch-Swiss Tutorial 3 - | g | | Search Inch-Swiss Tutorial 3 jol |
Organize v Mew folder 4= = m .@.

X Favorites * MName : Date modified

Bl Desktop i || Swiss3.tdb 4/19/2006 2:54

4. Downloads
= Recent Places

%3 Dropbox

4 Libraries
3 Documents
,J'. Music
le=| Pictures

B videos

File name: ~ | [AlFiles (-tdb) -

[ open |v] [ cance |

%

Click the Swiss Tutorial 3 folder(and go to inch or metric folder) and select
swiss3.tdb file as shown above and click <Open=>.

Choose Tools from the ToolMinder menu

The first of the tools to be used in the Swiss tutorial is shown below:

& Tool Data  [Tools File = Ch\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\5wiss3.tdb] &l
Type: Insert: i
¥YPE Tum - nsert:  Diamond T [ Lock Parameters %
Location: Ot - Material.  Carbide -
ientation: R Tool Post: i @) Tool ID
Orientation:  Fight oolPost: | Gang Side - Listof Tools by. _
Shank Ads:  M-fds Tool ID: TOO1 Tool D Mame we
Tool No.: 2 T001 0D Tum 80-Rig
i TO0Z2  Back Tuming
Offset No: 2 T003 0D Tum-Sus
TO04  Cut-off
TO0Z  Spot Drill-Sub
Comp MNo: 2 TOO6 End Mil_0.156
TOO7 Threading
Lengthfl: 1 TOO8  Drill Carb. 048"
; ) TO0S Tap 0-80
pedhieiy 0.5 010 OD Tum 35Right
Shank Size [u): 0.45 TO11  End Mil_0.375
T012  End Mil_0.0625
Inscribed Circle Dia (d): 0.187 TO13  Dnll_0.25
TO14  3/8 Spot drl
Included Angle(A): 20 poen
Charfer(c): 0.1
Rename to:
MNose Radius(r): 0.002
Edge Angle(E): 94
[ MNew ] [ Delete ] [ Close ]
Depth of Cut: 0.2 [ Verify Shape ] [ Shape Preview ]
Dwell (gec): 1
Spindle Direction: (% cw = || User Defined Tool Shape Apphy
Notes:

Note: The tools used in this chapter are for the tutorial only. As you begin to
use PartMaker, you will create your own tools database. See Chapter 2 for
more information on creating your own tools.

Click the <Close> button to close the Tools dialog.
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View the Cycles Information

At this point, you should be familiar with the concept of Cycles in PartMaker.
Cycles are sequences of repetitive operations used to machine a hole

The cycles library for the Swiss tutorial has already been created. To view the
cycles:

Open the Cycles file by choosing Open Cycles File from the File menu.

1 Open the Cycles File
rg Open Cycles File ﬂ

OQ | )« Swiss Tutori.. » Inch-Swiss Tutorial 3 - | g | | Search Inch-Swiss Tutorial 3 2 |

Organize « New folder =+ O @

1| Recent Places i Name Date modified

22 Dropb
e Lropbox | Swiss3.cdb 12/23/2005 2:47)

m. |

7 Libraries
3 Documents
J’ Music
= Pictures

B Videos

1% Computer
& os(c)
ca DATA(Dv) ~ o Tl | r

File name: ~ | [AlFies (-.cdb) -

[ open |v] [ cance |

2 Select swiss3.cdb file as shown above and click <Open=.

3 Choose Cycles from the ToolMinder menu

g Cycles Data  [Cycles File = C\PartMaker\pm-swiss\Swiss Tutorial 3\Inch-Swiss Tutorial 3\Swiss3.cdb] (S|
Cycle For: =
@ Tuming ) Milling List of Cycles
Major Operation Hole Hole Drill_0.25
: k i ot Tap_Sub_0-80

Operation Type Canned Cycle Diam Depth

© [SpotDil | [DRILL v] 025 TilJ[i-i
© [l ~| [pEEP HOLE -] 025 013
[ 7 | )
(Y| )

[ 7 | z)

[ YH v] Rename to:

[ 'H '] Drill_0.25]

[ 7 | -] Delete
—] 3
" )

4 Click the <Close> button to close the Cycles dialog.
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Select a Material for the Part

The work piece in this exercise will be machined from Free Machining Stainless
Steel, Wrought. To load this material:

1 Choose Open Material File from the File menu.

2 Choose st_fmstw.mdb as shown below and click Open.

(22 Open Material File lé]

——

SPARY | . <« PartMaker » pm-swiss » Material - | g || Search Matenal }Dl
Organize v New folder 3~ 0 @
¢ Favorites it A Alu_allc.mdb [#:| Mag_allw.mdb @Tin_allc.mdb

B Desktop |f| (& Alu_allwmde [ Nickelwerndb [ Tit_allc.mdb
% Downloads [A Carbides.mdb [#] 5t_allow.mdb [ Tit_allw.rmdb
:_-_i Recent Places [#:| Chnickel.mdb [A15] 5t_carb.mdb A Zincallc.mdb
;; Dropbox [#]) Cop_allc.mdb [#3 5t_fmcaw.mdb
[ Cop_allw.mdb  [ASt_fmstw.mdb
4 Libraries [ Empty.mdb [A15] 5t_staic.mdb
3 Documents A Iron_duc.mdb [#15] 5t_staiw.mdb
J'I Music [#] Iren_gre.mdb [#5 St_struw.mdb
=] Pictures [#| Leadallc.mdb [#A15] 5t_toolw.mdb
E Videos [# Mag_allcmdb  [A Thermopl.mdb
File name: Tin_allc.mdb ~  [AlFiles (-MDB) v
[ Open |v] [ Cancel ]

You have now loaded the tools, cycle, and material files. You will be guided
through a step-by-step process to develop a job file for this tutorial.
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Setting Defaults

Before beginning the Swiss-tutorial, you will have to set certain turning defaults to
facilitate the programming process:

1 To access the Defaults dialog, select Defaults from the Job Optimizer
menu. After doing so you will see the dialog below:

PartMaker ﬁ
Define Defaults For:
[ Milling ] l Tuming J

Click the <Turning> button to access the Turning defaults dialog.

2 After doing so, you will see the dialog below:

Defaults for Turning (e S
Hole Group Parameters Process Parameters Machining Data
Through Hole Apphy Comp in Part Malcer upm upr
Diameter: i
lameter: 0.25 [¥] Output Canned Cycle for Tuming FMIQ' 01 0.001
Chamfer: 0 =8d-

Clearance: 0.05 oolart: | Stendex Fe:d(: 240 200

Mominal Depth: 0 Feed Units: @ upr (7 upm
Constart Suface Speed

Rapid
Feed: 240 upm

Profile Group Parameters

_ M
Default Feed: 0.01 upr Spond: 8000 pm

X Finish: 0
Z Fish: D Defautt Speed: 100 fom . .
Retum Length: 0.05 Primary Tool Post: =g iines 0 bt
Retum Angle: 45 Retract from Groove Options Leads
Suface Roughness: 32 Arc Radius: 0
Chamfer Length: 0 Groove Options Defaults I Line Length: (0.0 |
H Spring Passes: 1 Lead Angle: 0

[ Start at Cutting Poirt

Input Options Tool Path Options

Retum to Cutting Point mer Rounding
D L J Diameter Programming CU &M Mol
hread Height: | % Fitch ZP Remaining Stock Detectio Cance
=s J Positive rogramming emaini

3 In Swiss machining, in order to avoid pulling stock back into the guide
bushing it may be desirable not to Start and Return to a Cutting Point when
programming in PartMaker. When not using Cutting Point to control the
start and end point of the tools, you will be able to control tool entry and exit
by setting Leads In and Leads Out in the Profile Group Parameters dialog
for each operation.

4 Make sure to check the Diameter Programming box. Checking this box will
allow you to define all geometry and feature programming in terms of
diameter, alleviating the need to divide measurements in half when
programming or drawing on the X-axis in Turning Face Windows.

5 Set a default Line Length for your programmed Leads. For the Swiss
tutorial this value should be 0.02 (.1).

Note: Setting a generally applicable lead as a default will save you a great
deal of time when programming Swiss parts because you will not have to
reenter the same data from feature to feature.

6 Note that the Positive Z Programming button is checked. This tutorial is
done with drawing and programming done in the positive Z.
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7 Thread Height. The following options are available

%Pitch.The user will enter the height as a percent and resulting height
will be Pitch * Thread Height / 100.

Part Units. The user will enter the actual measured height of the thread
in the current part units.

Once you have looked at the tools and cycles databases, selected a material for the
job, and setup the defaults for your job as shown above, you can move on to begin
programming the tutorial part by clicking on <OK> to close out of this dialog.
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Turning on the Main Spindle

This section of the tutorial will instruct you in the steps necessary to perform the
turning operations on the main spindle.

Setting Up the Face Window

In this section, you will set up the Face Window for the turning operations on the
main spindle. To do so:

S) 1 Choose Setup from the View menu to view the Setup dialog box (or click
the Shortcut to the Setup icon in the upper left hand corner of the screen).
In this dialog, you will define the machining methods, part boundaries, and
location of the stock with respect to the programming origin.

The default Setup screen will appear as shown below.

Y Setup X )
Settings Stock Machining Function
@ Main Spindle (7 Sub-Spindle Bar Tom -
Orientation Boundaries List of Face Windows
[tFort |
" X 1 Front
C o iy
I -k
5\.
é_ d Z 0D
i |
L:I—i
¥ —L—
LengthiL): 3 oD: 35 Rename to:
ID: 0 1
Tool Change X[¥c): 2.8 Excess Stock (E): 0 Delete
Tool Change Z(Zc):
ge Zize): 2 Guide Bushing Length{): 0.75 Duplicate...
Face Options... Guide Bushing Diameter(d): 1.25 [ Apply ] [ Close ]
N
]
T
E
5

2 Rename the current Face Window in the List of Face Windows field by
typing Main Spindle-Turn in the Rename To: field and click the <Apply>
button.

3 Now enter the parameters listed below in the appropriate fields: Press the
<Tab=> key to move from field to field.

Length (L): 1.138  (29.0)
OoD: 0.4375 (10.0)
I1D: 0 )
Excess Stock (E): 0.01 (0.1)
Guide Bushing Length (I): 0.75 (12.0)
Guide Bushing Diameter (d): 1.0 (20.0)
Tool Change X(Xc): 1.5 (75.0)
Tool Change Z (Zc): 1.0 (0)

Copyright @2014 Delcam Ltd User Guide 2-11



B Setup

|

Settings

Orientation

Tool Change X{#c): 15
Tool Change Z{Zc): 1

MmO =

Stock

P @ Main Spindle () Sub-Spindle Bar

Boundaries

d Z 0D

L

—L—¥

Length(L): 1.138 OD: 0.4375

ID: 0
Excess Stock (E): 0.01

Guide Bushing Length{l}: 0.75

Guide Bushing Diameter(d). 1

Machining Function:
Tum
List of Face Windows

Rename to:

(o Soindie-Tor)

Note: In the dialog above, the Main Spindle radio button is checked. This
designates that this operation will be programmed on the main spindle of the

machine.

When you are satisfied that your Setup dialog appears as the one above,
click the <Apply>= button. This will apply the parameters to the current Face
Window. Click the <Close> button to close the Setup dialog.

In the CAM Face Window, choose Show Axes from the View menu. This
will display the horizontal and vertical axis lines which will help you create

the geometry in the next section of the tutorial.

Tip: If at any time the menu commands become “grayed out” and
unusable, this indicates that the Face Window you are working in has
become inactive. This will be evident if the top bar of your window (where
the name of the window is displayed) has become gray. To reactivate the
window, click anywhere within your Face Window.

6 Choose Show Boundaries and Show Axis icons from the main tool bar or
the View menu. Your screen should appear as shown below:

= E R
CECE > |

S

N

2

p

N

. Zo—)f

Eg am(
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Creating Geometry in CAD Mode

In this section, you will create the geometry for the turning operations to be
performed on the main spindle.

To create the geometry in PartMaker CAD:

1 Click on the CAD/CAM switch in the lower left-hand corner of the window.
The icon will change its appearance from a drill bit to a pencil.

o B

2 Select the Connected Lines Icon from the drawing icons on left side of the
Face Window. Here, you will draw the part on the print on the second page
[E]@ of this chapter by plotting ZX coordinates, using the ZX Coordinates Snap
Mode Icon from the Snap Modes icon bar at the top of the screen.

After selecting the ZX Coordinates Snap Mode Icon two data entry fields
will appear in the lower left hand corner of the Face Windowv.

D) Note: When plotting coordinates in PartMaker CAD, you do not need to
reenter a coordinate if it is the same as the last one entered. You can
simply leave the space blank and PartMaker will default to the last
coordinate entered. You can move between data entry fields by pressing
the <Tab> button or using your mouse.

Now enter the ZX coordinates as shown below, using the <Tab> button to
move between data entry fields and pressing <Enter> after each:

Z Coordinate X Coordinate

0 0 <Enter>
<default> 0.28 (7.2) <Enter>
0.2 (5.0) <default> <Enter>
0.2093 (5.286) 0.267 (6.8) <Enter>
0.5996 (15.586) <default> <Enter>
0.638 (16.5) 0.4 (10) <Enter>
1.138 (29.0) <default> <Enter>
<default> 0 <Enter>

After entering these coordinates, you should have a drawing which appears
as the profile below:

3 You will now place a Radius on the front of the part. To do so, select the
Fillet icon. A field will then open up at the bottom of the window prompting
you to enter the size of the fillet.

4  Enter a value of 0.05(1.0) and press <Enter=.
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Note: If your geometry is too far over to the right to see the front of the part
where the chamfer needs to be placed, you can pan to the left by holding
down <Ctrl> button and tapping the <Left Arrow Key> at the same time.
Panning is a very useful feature for Swiss parts which are very long but have
small outside diameters (OD).

To place the fillet, position your cursor on the inside of the intersection of the
lines at the front of the part as shown below:

Pasition Curaoy' ‘

here

When completed your picture should look like the one below.

W

Select the geometry you have created by clicking on the selection icon and
choosing Select All from the Edit menu.

Note: In PartMaker selection always preceeds action. Before you can
manipulate an entity, be it a piece of geometry or a part feature, you must
select it. Selection must always be carried out in selection mode. To be in
selection mode, you must have the Selection icon chosen.

You will now mirror the selected geometry by choosing Mirror from the Edit
> Transform menu. Complete the Mirror dialog as shown below:

&2 Mirror o

V| Muttiple Copies

Miror Ads (PM)
@ Horizontal
Wertical

Inclined

Center (P)
(]
Mimor
G

When you have completed the dialog as shown above, click the <Mirror=
and <Close> button. Click anywhere to deselect the geometry. The
completed drawing should appear as below:

‘\
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Creating the Part Feature for Face Turning

The first turning operation to be performed on the Main Spindle is to face the stock.

1 Click the CAD/CAM switch to go to CAM mode.

o B

2 Click anywhere in the Face Window to make it active.

3 Choose the red square in the Color Bar. .E":"EDEHEL'

4 Choose New Profile Group from the Part Features menu to display the
Profile Group Parameters dialog. When selected, you should see a dialog
which appears as the one below:

[

g Profile Group Parameters, Turn ]
Strategy: ::D Contouring -
Tool Location:  Out -
Tool Orientation:  Right -
X Finish (Fx): 0 Cf,
i e )1—'(
Z Finish (Fz): p )
k Pi|Cd
Depth of Cut (d): i
Initial Stocke (g): 0 P
T
Diam Clearance (Cd): 0.05 (73 i:i
Face Clearance (Cf): 0.05 | bz
)—I(' Fz
Group Name
Operations Toal ID Leads B
o Roughing Select Tools
Apply
Cutting Point (P): [7] Pinch Tuming
Machining Side Defined By:
(@ Cutting Paint

() Tool Location

5 From the Strategy menu, select Contouring (it should be chosen by
default).

6 From the Tool Location menu, select Face.
7 Uncheck the box next to Roughing, so that Finishing is checked.

8 Click the Select Tools button and allow PartMaker to select the appropriate
tool. PartMaker will present you a choice of three tools, two are mounted on
the gang for work on the main spindle and the other is on the back working
slide for work on the sub spindle as shown below:

Select Tool X
Operation: Finighing
=
1] Tool No.  Mame Material Length  Width  Angle  E-Angle Depth
TO0O1  2/Gang  OD Tum 80-Right Carbide 1 05 80 94 02
TO03  44/Back 0D Tum-Sub Carbide 2 05 80 94 02
TO10  2/Gang  OD Tum 35-Right Carbide 1 05 35 94 02
Add New Tool Select
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In this case you are doing main spindle work, so choose TO10 and click
<Select>. You are choosing TO10 because this tool has been setup up for
work on the main spindle and the Tools Database has been designated as
Gang Tool.

9 In the field called Group Name: enter Face. Your dialog should now appear
as shown below:

g Profile Group Parameters, Turn (e S|
Strategy: (5D Contouring -
Tool Location:  Face -
X Finish (Fx): 0 X Lo Cf
Z Finish {F2): + : :l'_ — __;..QIM
Depth of Cut {d): '

Initial Stock (g): 0 P

Diam Clearance (Cd): 0.05 (7 i::

}<|( Fz be

Face Clearance (Cf). 0.05

Surface Roughness 63

Group Name:
Face
Operations Tool ID Leads
o Roughing Select Tools
B (7] Finishing To10 4l = [ Cose | [ Cancel |
Cutting Point (F): Pinch Tuming
Machining Side Defined By:
@) Cutting Point

Tool Location

= At this point, do not close the dialog box shown above. Proceed for
instructions on how to complete setting up this profile group.

Leads In/Leads Out

When programming parts in PartMaker, you have the ability to control how far and
at what angle a tool feeds on and off of a part. These values are controlled via
Leads. The Lead In is the distance from the part the tool will begin feeding before
cutting. Likewise, the Lead Out is the distance that the tool will feed away from the
material before tool change or rapidding to its next position.

= Note: If you are using the same Leads In and Leads Out in most of your
operations, you can set them as default values in the Defaults for Turning
dialog accessed under the Job Optimizer menu. Setting your own default
Leads In and Out values will save time when programming in PartMaker.

1 Leads In and Out are combined the settings for controlling the movement
of the tool as it approaches (Leads In) and leaves (Leads Out) the stock into
a single Leads dialog.

o
aW

2 Set the Leads In values for the operation. Now set the Leads Out values
for the operation.
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3

H

3  You can also set the values from one Leads to the other by selecting the

Copy Leads button.

Leads, Finishing (e
Leads In Leads Out
Arc Radius (R1) Arc Radius (R2)
0 0
Line Length (L1) Line Length (L2) gﬂz_,‘ Lz

0.02 0.02| =\,/

R2—+
Angle (A1) " Angle (A2)° % E/ Li‘/l’
0 ] I) Al

Feedrate Definition Feedrate Definition \\\ +

@ Process Table @ Process Table

1 User Defined _ Uzer Defined

* Angles A1, A2 are positive away from the stock (+ side)
Angles Al, AZ are negative into the stock (- side)

Press <OK=> to return to the Profile Group Parameters dialog.

Note: The Lead angle is always set normal to the path of the tool by
PartMaker. Above, setting the Leads Out angle will allow the tool to
retract in a manner perpendicular to the part. For example, if turning a 45
degree chamfer, a O degree lead angle would allow the tool to exit the stock
on a 45 degree angle.

Click the <Close=> button to close the Profile Group Parameters dialog
box.

Developing the Tool Path

Notice, that by choosing a Tool Location of Face, PartMaker automatically applied
your facing tool path to the part geometry.

Your completed profile should appear as below:

Click the Selection icon to bring yourself to a home or neutral position.

Important! Before moving on, save your work! To do so:
Choose Save from the File menu or use the shortcut key <Ctrl + S>.

In the Save Job File as: dialog, give your job file a name. Here we are
naming this job Reamer.

Click the <Save=> button to save the job.

Note: When choosing <Save>, PartMaker also saves your tools, materials,
and your cycles file in addition to your job file.
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Tool Path Verification

Once a tool path is defined, you can verify its shape to gauge the accuracy of the
cut you have defined. In PartMaker SwissCAM, for programming being done on the
Main Spindle in a Face Window of Machining Function Turn, you have the option
of performing two types of tool path verification:

= Standard verification (default choice)
Or
= Sliding headstock simulation (Stock Motion Simulation)

Each type of verification has its relative merits. Standard verification simulation is
excellent when focusing on the cut being made by a particular tool path. The sliding
headstock simulation, referred to as Stock Motion Simulation, is excellent for
seeing how your part will move through the guide bushing during machining and to
assure that the “Tool Shifts” have been set properly and that proper support is
being provided by the Guide Bushing during simulation.

= Note: When performing, the Stock Motion Simulation, a guide bushing of the
OD and Length described in the Setup dialog will be shown.

For the facing operation, you will use the Standard verification. To do so:

o 1 Select Verify Work Group Tool Path from the Part Features menu to
check your work. You will be prompted with the Tool Verifications Options
dialog as shown below:

Tool Path Verification Options &J
Show Tool as: Cancel
® Hollow
Solid Stock Motion Simulation

Do not show tool
Prompt for Separate Verfication of each Operation
Verfication Delay (0-9) 1]

Check the Solid radio button and enter a delay between 0 and 9, zero being the
fastest and nine the slowest, relative to the processor speed of your computer.

Click <OK=. You should see your tool path verified.

2 Once you are satisfied with your tool path, choose Hide Work Group Tool
% Path from the Part Features menu.

Note: Whenever you verify a tool path (or every tool path) you MUST choose
Hide Work Group Tool Path before moving on and continuing to work in
PartMaker. Not doing so could hamper performance of your system. In
order to stop verification before it is complete, hit the <Esc> key.
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Defining the Profile for OD Turning

The next operation to be performed will be OD turning, starting from the bottom of
the Fillet on the face of the part.

1

2

Click the blue square in the Color Bar. .E"_"_"_":":' >> |

Choose New Profile Group from the Part Features menu to display the
Profile Group Parameters dialog.

From the Strategy menu, select Contouring (it should be chosen by
default).

From the Tool Location menu, select Out (it should be chosen by default).

From the Tool Orientation menu, select Right (it should be chosen by
default).

Uncheck the Roughing tool and make sure the Finishing tool is check on.

Click the Select Tools button and allow PartMaker to select the appropriate
tool. Again, PartMaker will present you a choice of three tools, Two are
mounted on the main spindle and the other is on the sub spindle. In this
case you are going to choose the 35 degree tool doing the main spindle
work, so choose TO10 and click <Select>.

In the field called Group Name: type 1st Turn. Your dialog should now
appear as the one below.

g Profile Group Parameters, Turn ﬁ
Strategy: ::D Contouring -
Tool Location:  Out -
Tool Orientation:  Right -
X Finish (Fx): 0 X Cf
Z Firish (F2): B P N
FEE p|cd
Depth of Cut {d): 0.2 §
Inital Stock fg): 0 F
- v
" d
. | i
Diam Clearance (Cd): 0.05 b i:—
Face Clearance (Cf): 0.05 | B2
;~|~(— Fz
Group Name:
st Tum
Operations Tool ID Leads
O [7] Roughing 010 Seled ooy
Apply
Cutting Paint {P): [ Pinch Tuming
Machining Side Defined By:
@) Cutting Point
") Tool Location
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Leads In/ Leads Out

9 Now you will set the lead in and lead out for your profile. Click the Leads
button and the Leads dialog will appear. Set the line Lengths as they appear
below:

Leads, Roughing &l
Leads In Leads Out
Arc Radius (R1) Arc Radius (R2)
0 0
Line Length (L1} Line Length {L2) T }2_" e
0.02 01 r\/
RZ— Li/l
Angle (A1)* Angle (42) * ~
: = Neon
Ri\\\ +
* Angles A1, A2 are postive away from the stock (= side)
Angles A1, A2 are negative into the stock (- side)

Press <OK=> to return to the Profile Group Parameters dialog.

10 Click the <Close> button to return to the Face Window.

Developing the Tool Path

You can now assign the Front Turn cycle to the geometry you created

"\ 1 From the left-hand side of the screen select the Define Profile Icon.

2 From the top of the screen, select the End of an Element Snap Mode icon.
@ To define the Front Turn path, click your left mouse on positions 1 through 3
as shown below:
3 2
Ry
(-F'. Note: You may find this exercise easier by zooming in on the area you are
F)

working on. (Zoom In from the Main tool bar, or use the mouse wheel to
zoom in or out).

When completed, you will have the tool path shown below:

3 Click the Selection icon to deselect.
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Tool Path Verification — Stock Motion Simulation (Sliding Headstock)

With both the Facing and Front Turning tool paths defined, you can now perform
stock motion simulation when verifying the motion of the tool. Stock Motion
Simulation allows you to see the headstock moving through the guide bushing while
cutting.

=g Note: Before performing Stock Motion Simulation it is generally advisable
to move the part to the left on the screen using the panning function, i.e.
hold down the <Ctrl> key and Left Arrow key at the same time. It may
also be advisable to decrease the size of the part on screen by either
choosing rolling the mouse wheel away from you, or Zoom Out from the
View menu or by depressing the <F4= key to continuously zoom out.

To do so:
E& 1 Select Verify Every Tool Path from the Part Features menu to check your
work.

2 You will be prompted with the Tool Path Verification Options dialog.
Check the Solid button and the box marked Stock Motion Simulation as
shown below. Also enter the desired Verification Delay.

Tool Path Verification Options X
Show Tool as: Iﬂl
Hollow

@ Solid Stock Motion Simulation

Do not show tool
Prompt for Separate Verification of each Operation
Verffication Delay (0-:3) 0

When you are satisfied your dialog appears as the one above, click <OK=>.
You should see the part cutting with stock sliding through the guide bushing
as shown below.

T

% 3 Once complete, choose Hide Every Tool Path from the Part Features
menu, or press <Ctrl +H>, to hide the verification shown above.
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Defining the Profile for the Second OD Turning Operation

The next operation to be performed will be OD turning, starting from a Z length of
0.200 (5.0) to the top of the 120-degree angle.

1
2

Click the green square in the Color Bar. ODDDDBM

Choose New Profile Group from the Part Features menu to display the
Profile Group Parameters dialog.

From the Strategy menu, select Contouring (it should be chosen by
default).

From the Tool Location menu, select Out (it should be chosen by default).

From the Tool Orientation menu, select Right (it should be chosen by
default).

Uncheck the Roughing tool and make sure the Finishing tool is check on.

Click the Select Tools button and allow PartMaker to select the appropriate
tool. Again, PartMaker will present you a choice of three tools, Two will be
mounted on the main spindle and the other is on the sub spindle. In this
case you are going to choose the 35 degree doing the main spindle work, so
choose TO10 and click <Select>.

In the field called Group Name, type 2nd Turn.

Click <Apply> and your dialog should now appear as the one below.

g Profile Group Parameters, Turn (e S|

Strategy: (5D Contouring -
Tool Location:  Out -
Tool Orientation:  Right -

X Finish (Fx): 0 X o Cf

o =
Z Finish (Fz): o Crer .._._........OI
P ;[Cd
Depth of Cut {d): r

Initial Stock (g): 0 P

3

Diam Clearance (Cd): 0.05 (7 i::

}<|( Fz be

Face Clearance (Cf). 0.05

Surface Roughness 63

Group Name:
Operations Tool ID Leads 2nd Tum
O [7] Roughing
B [7] Finishing To10
[C] Pinch Tuming
Machining Side Defined By:
(@) Cutting Pairt
() Tool Location
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Leads In/ Leads Out

10 Now you will set the lead in and lead out for your profile. Click the Leads

button and the Leads dialog will appear. Set the line Lengths as they appear
below:
Leads, Finishing ﬁ
Leads In Leads Out
Arc Radius (R1) Arc Radius (R2)
] 0 .-_,7
Line Length (L) Line Length (L2) wﬁz_,‘ Lz
0.02 0.03 r\/
RZ— in /L
Angle (A1) Angle (A2)* % I/ -
0 0 I 2 £1
Feedrate Definttion Feedrate Definition Lt \‘\\'l'
(@ Process Table @) Process Table =
0.000396( 0.0009961
() User Defined (2) User Defined
* Angles A1, A2 are postive away from the stock (= side)
Angles A1, A2 are negative into the stock (- side)

Press <OK=> to return to the Profile Group Parameters dialog.

11 Click the <Close> button to return to the Face Window.

Developing the Tool Path

Now that you have defined the cycle to be used, you must tell PartMaker the
"\ location of the tool path. You can now assign the 2nd Turn cycle to the geometry
you created.

1 From the left-hand side of the screen select the Define Profile icon.

B 2 From the top of the screen, select the End of an Element snap mode. To
define the rest of the 2nd OD Turn path, click your left mouse on positions
1 through 4 in the diagram below:

4

3 2 o

When completed, you will have the tool path shown below:

3 Click the Selection icon to deselect.
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Tool Path Verification — Stock Motion Simulation (Sliding Headstock)

With the Facing, Front Turning and 2nd OD Turn tool paths defined, you can again
perform stock motion simulation when verifying the motion of the tool. Stock Motion
Simulation allows you to see the headstock moving through the guide bushing while
cutting.

=g Note: Before performing Stock Motion Simulation it is generally advisable
to move the part to the left on the screen using the panning function, i.e.
hold down the <Ctrl> key and Left Arrow key at the same time. It may
also be advisable to decrease the size of the part on screen by either
choosing Zoom Out from the View menu or by depressing the <F4=> key to
continuously zoom out.

To do so:
% 1 Select Verify Every Tool Path from the Part Features menu to check your
work.

2 You will be prompted with the Tool Path Verification Options dialog.
Check the Solid button and the box marked Stock Motion Simulation as
shown below. Also enter the desired Verification Delay.

Tool Path Verification Options X

Show Tool as: | Cancel |

Hollow

@) Solid /| Stock Motion Simulation

Do not show tool

Prompt for Separate Verification of each Operation

Verffication Delay (0-:3) 0

When you are satisfied your dialog appears as the one above, click <OK=>.
You should see the part cutting with stock sliding through the guide bushing
as shown on the following page.

%

% Once complete, choose Hide Every Tool Path from the Part Features menu to
hide the verification shown above.
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Defining the Profile for the Third OD Turning Operation

In this operation you will perform OD turning operations starting from the end of
the 120 angle to the overall length.

In CAM mode, select light blue from the color bar. OE"_"_"_HEHE >> |
Select New Profile Group from the Part Features menu.

From the Strategy menu, select Contouring (Default value).

From the Tool Location menu, select Out (Default value).

From the Tool Orientation menu, select Right (Default value).

Uncheck the Roughing tool and make sure the Finishing tool is check on.

Type 3rd Turn next to Cycle Name.

o N OO o b W N

After you have made these changes, click the <Select Tools> button and
allow PartMaker to select the appropriate tool. As before PartMaker gives
you a choice of two tools. Again, choose TO10.

9 Click <Apply>=. The completed Profile Group Parameters dialog should
appear as shown below:

g Profile Group Parameters, Tumn &l
Strategy: £ Contouring -
Tool Location:  Qut -
Tool Orientation:  Right -
X Finish (Fx): D Cf
i [ *1—'('
Z Finish (Fz): p S S
k PilCd
Depth of Cut d): i
Initial Steck @): 0 l’
" iw
2]
Diam Clearance (Cd): 0.05 Fx i::
Face Clearance (Cf): 0.05 | bz
)—I(- Fz
Surface Roughness 63
Group Mame:
3rd Tum
Operations Tool ID Leads
B [F] Roughing Select Tools
B 7] Fnishing 010
Apply
Cutting Poirt (F): [] Finch Tuming
Machining Side Defined By:
(@ Cutting Point
) Tool Location

10 Set the Leads for the 3rd Turn by clicking the Leads button.
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Complete the dialog as shown below:

Leads, Finishing @
Leads In Leads Out
Arc Radius (R1) Arc Radius (R2)
0 0
Line Length (L) Line Length (L2) vﬂz_,‘ Lz

0.02 0.03

R2—>+
1
Angle (A1) Angle (A2)* E/ -
0 5 I )Ai

Feedrate Definition Feedrate Definition RL ™+

@ Process Table @) Process Table

*) User Defined _) User Defined
i o,

* Angles Al, AZ are positive away from the stock (+ side)
Angles A1, A2 are negative into the stock (- side)

Click <OK=> to return to the Profile Group Parameters dialog.

11 Close the Profile Group Parameters dialog for 3rd Turn by clicking the
<Close> button.

Developing the Tool Path

Now that you have defined the cycle to be used, you must tell PartMaker the
location of the tool path. You can now assign the 3rd Turn cycle to the geometry
you created.

2 From the top of the screen, select the End of an Element snap mode. To
define the rest of the 3rd Turn path, click your left mouse on positions 1
and 2 in the diagram below:

2 1

"\ 1 From the left-hand side of the screen select the Profile icon.

- Q Note: You may find this exercise easier by zooming in on the area you are
working on (Zoom In from the View menu) and panning across to each
point (<Ctrl>= + Right Arrow key).

When completed, you will have the tool path shown below:

.

e} -t

3 Click the Selection icon to deselect.
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Tool Path Verification — Stock Motion Simulation (Sliding Headstock)

With the Facing, Front Turning, 2nd Turn and 3™ Turn tool path defined, you can
again perform stock motion simulation when verifying the motion of the tool. Stock
Motion Simulation allows you to see the headstock moving through the guide
bushing while cutting.

=g Note: Before performing Stock Motion Simulation it is generally advisable
to move the part to the left on the screen using the panning function, i.e.
hold down the <Ctrl> key and Left Arrow key at the same time. It may
also be advisable to decrease the size of the part on screen by either
choosing Zoom Out from the View menu or by depressing the <F4=> key to
continuously zoom out.

To do so:

1 Select Verify Every Tool Path from the Part Features menu to check your
work.

2 You will be prompted with the Tool Path Verification Options dialog.
Check the Solid button and the box marked Stock Motion Simulation as
shown below. Also enter the desired Verification Delay.

Tool Path Verification Options LX)
Show Tool as: Iﬂl
Hollow
@ Solid Stock Motion Simulation

Do not show tool
Prompt for Separate Verfication of each Operation
Verfication Delay (0-9) 2 |

When you are satisfied your dialog appears as the one above, click <OK=>.
You should see the part cutting with stock sliding through the guide bushing
as shown below.

T

% Once completed, choose Hide Every Tool Path from the Part Features menu
to hide the verification shown above.
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Defining the Profile for Cut-Off

In this operation you will perform a cut-off operation on the main spindle with a
grooving tool.

T

1
2
3
4

© 00 N O

In CAM mode, select purple from the color bar. 0 T T > |

Select New Profile Group from the Part Features menu.
From the Strategy: menu, select Cut-Off.

Click Select Tools. Choose the tool titled Cut-Off when the dialog below
appears and click <Select>.

Select Tool (eS|
i
R
D Tool No. MName Material Length  Width  Angle E-Angle Depth
T002 4/Gang  Back Tuming Carbide 1 05 55 50 o
TOD4  1/Gang Cut-off Carbide 12 05 55 50 0
Add New Tool Select

Enter a Cut-Off Z-Distance (D) of 1.138 (29.0). (It should be entered by
default.)

Enter 0.01 (.3) for Chamfer or Radius (Qq).
Enter 0.2 (5.0) for Start X Point.

Type Cutoff in the Group Name field.

Check the <Optional Path 1->2->1> checkbox.

Your completed Profile Group Parameters dialog should appear as the one
below:

g Profile Group Parameters, Turn ]
Strategy: T Cut OFf -
Toolpath Options:  Insert Chamfer -
D ;
Cut-Off Distance (D) 1.138 b
1
Chamfer OR Radius (): 0.01 I td
Start X Point (4s): 02 5 5
End X Poirt (¥e): 0 b Xs
Diam Clearance (Cd): 0.05
Aoial Step: 0 bz
R )
Group Name:
Cutoff
Operations Tool ID Leads
Roughing TO04 electilonie
Cutting Paint {P): |¥] Optional Path 1->2->1
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10 Set the Leads for the Cutoff by clicking the Leads button.

Complete the dialog as shown below:

Leads, Roughing ]
Leads In Leads Out
Arc Radius (R1)} Arc Radius (RZ)
; : 7
Line Length (L1) Line: Length (L2) ;2_’4 Uz
0.02 0.005 v
R2— Liﬂh
Angle (AT)* Angle (42 i/ P
o o T A1
R1 ™. +
L \ P
= Angles A1, AZ are positive sway from the stock [+ side)
Angles A1, A2 are negative into the stock (- side)

11 Close the Profile Group Parameters dialog for the cutoff operation by
clicking the <Close> button.

Notice when using the cut-off cycle, PartMaker automatically creates the
tool path for you.

Your completed profile should appear as below:

H Before moving on, remember to save your work! Do so by selecting Save from the
File menu or by using the shortcut key <Ctrl + S>.
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Tool Path Verification — Stock Motion Simulation (Sliding Headstock)

You have now completed the turning work on the main spindle. Now that all the
programming in the Main Spindle - Turn Face Window is complete, take a
moment to see exactly what you have programmed.

g& 1 Choose Verify Every Tool Path from the Part Features menu. In the
e

Verification Options dialog, choose Solid and mark the Stock Motion
Simulation box as shown below:

Tool Path Verification Options X

Show Tool as: |ﬂ|

Hollow
@ Solid /| Stock Motion Simulation

Do not show tool

Prompt for Separate Verification of each Operation

Verffication Delay (0-:3) 2

PartMaker will show you exactly what you have programmed in a graphical
manner as shown below:

T

ig 2 When you are satisfied your screen appears as the one above, choose Hide
Every Tool Path from the Part Features menu.

You have now completed the turning operations on the main spindle for the Swiss
tutorial part. Before moving on, remember to save your work! Do so by selecting
Save from the File menu or by using the shortcut key <Ctrl + S>.
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Performing Milling Operations - Main Spindle using the Mill ZY
Plane

This section of the tutorial will instruct you in the steps necessary to perform milling
on the main spindle using the Mill ZY Plane Face Window.

Setting Up the Face Window

The first step you will need to take is to set up the Face Window needed to
perform the milling operations mentioned above. To do so:

1 Choose Setup from the View menu to view the Setup dialog box or use the
S) Shortcut to the Setup icon located above the profile icons on the left-hand
side of the Face Window.

2 Click the <New=> button to create a new Face Window.
3 From the Machining Function drop down menu select Mill ZY Plane.
4  Type Mill Flat in the Rename To: field and press <Enter=>.

When you are finished, your Setup dialog should appear as shown below:

B Setup
Settings Stock Machining Function
® Main Spindle ) Sub-Spindle | Settings... Bar Mil ZY Plane hd

Orientation Boundaries List of Face Windows

1 Main Silnd\e-Tum

Bz

g——
] )

L

=<

Index Angle(C): O Length(L): 1.138 0D: 0.4375 Reemelto

D0 2 Mil Fat
Tool Change Z(Zc): |
=

m—o=

Note: In the dialog above, the Main Spindle box is checked. This
designates that this operation will be programmed on the main spindle of the
machine.

5 When you are satisfied that your Setup dialog appears as the one above,
click the <Apply>= button. This will apply the parameters to the current Face
Window.

6 Click the <Close> button to close the Setup dialog.
7 To switch to the Mill Flat Face Window, choose Mill Flat from the
Window menu.
Help

Process Table

Solid Model

Simulation
MC Program(s)
Arrange Windows Alt+A

v Fixed Face Windows

Floating Face Windows

Main Spindle Turn
v | Mill Flat
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8 Choose Show Axes from the View menu. This will display the horizontal
and vertical axes lines which will help you create the geometry in the next
section of the tutorial.

.I 9 Choose Show Boundaries from the View menu. Your screen should
appear as shown below:

Note: If the image in the Face Window appears distorted or oblong, choose
Full View from the View menu to refresh the screen for it to appear as
shown above.

Creating Geometry in CAD Mode

In this section, you will create the geometry needed to assist you in defining the
milling tool paths you will create in this section by copying the geometry from the
Main Spindle Turn window to the Mill Flat window. To do so:

Q 1 Click on the CAD/CAM switch to return to the CAD mode.
o] Select Main Spindle Turn from the Window menu.
Choose Select All from the Edit menu

2

3

4 Choose Copy from the Edit Menu

5 Select Mill Flat from the Window Menu
6

Choose Paste from the Edit Menu. Click anywhere in the Face Window to

deselect your geometry.

Your screen should appear as shown below:
=) LLAFEKXQQ | @« |50~ d-g

&
%X

0O0RYVIEN

(E PRO@4S N

o
SEDS

% Delcam( .
Next you will create the geometry for the milled notch on the front of the part.

IdJ 1 Click the Line Parallel to Vertical axis Icon
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2 Enter .118 (2.5) in the field in the lower left hand of the screen. And press
the <Enter> button. Your view should look like the one below.

a 3 Click the Line Parallel to the Horizontal Axis. Enter a value of -.02 (-.5)
—
4  Click the Fillet icon and enter a value of 0.08 (2.0)
5 Click the intersection of the .118 (.5)Vertical Line and the -0.02 (-.5) you
have just created.
Click. Here\‘
6 Click on the Remove icon and click on the line segment sticking out above
the outside diameter of the drawing so it looks like the one shown below.
-|x|—
T

Next you will create geometry for the milled slots. To do so
1 Click on a Circle with a Known Radius and Center.
2 Enter a value of the radius of the Circle of 0.0625/2 (.8).
3 Click on ZY Snap mode.
4  Enter a value of .174 (4.4) for Z and 0.05 (1.3) for Y and press <Enter>.
5 Press <Enter> again to confirm the same radius value.
6

Enter a value of .524 (13.3) for Z and 0.05 (1.3)for Y and press <Enter=>.
Your drawing should look like the one shown below.
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8 N
.

O Q

Click on the Line through Two Points Icon.

8 Select Tangency Snap mode
9 Click on the points shown in the view below.
2 1
< N
3 4
10 Click on the Remove Icon and trim the interior radii .
-|x|—
kj
You can now duplicate the Slot using the Mirror Function. To do so:
1 Choose the Selection icon

2
® s
4

Choose Mirror from the Edit > Transform menu

Enter in the data as shown below.

B2 Miar =5
i Me1 !
h |\‘
P2 M B2 M
IL - I F
v "
1 Mutiple Copis
Maror A (PM])
@ Homrertal
Vecal
e
Corter )
: z
L5 B
Marrowr
o

Your picture should look like the one show below.

I

G
>

5 Click anywhere in the face window to deselect.

Drag a window around just the slot so that it is selected.
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Creating a Mill Flat Profile

In this section, you will define the profile to machine a flat on the work piece.

24
2 In CAM mode, select Red from the color bar.

3

you back into the CAM mode.

Click the CAD/CAM switch such that it appears as a drill bit. This will put

Ol W > |

Select New Profile Group from the Part Features menu.

4 From the Strategy drop down menu select Contour Mill.

5 From the Tool Position: drop down menu choose Left.

6 Enter 0.140 (5.0) for X_Surf(S), representing the .280 (10.0) you turned in
the previous section divided by 2. X_Surf: The distance from the center of

the cylinder to the edge of the turned diameter.

7 Enter 0.080 (3.5) for X_Depth(D), representing distance traveled from the

X_surf (S)

8 X_Rapid (R) will be set to 0.150 (1.0) the tool will rapid to this value above

the X Surf(S) value before it will perform its work

9 X_Clear (CD) will be set to .050 (1.0) the tool will rapid to this value above

the X_Surf after it has completed its work.
Bottom Finish (b) will be set to 0.
Wall Finish (w) will be set to O

10
11
12
13

Uncheck the box next to Roughing

Diam (d).

Make sure that Finishing is checked on and enter a value of 0.375 (10) for

14 Click on the <Select Tools> button and select the .375 (10) end mill.

15 The dialog box should look like the one below.
& Profile Group Parameters [ 2
Strategy: L Contour Mil - Edge Machining:  None - d
Tool Position:  |eft w  Toolpath Direction:  Upj-Directional - T I:
I
Yas | le a oY
X_Surf (S): 0.14 Bottom Finish b): 0 % P> e
. o o PN w [
X_Depth (D): 0.08 Wall Finish (w): 0 e T:*| In
¥_Rapid (R): 0.15 Initial Stock {g): 0 ~ [ X
T (T s| pHd w0
ear X
o ! X Y N
Operations Diam (d) ToollD  Widthofcut(p) Aal Step  Leads GMFDHUS N;r"E:
ill 1st Fat
O [] Roughing
@ Select Tools
B [V] Finishing 0375  TO11 80 %d 1125 < >
W= 2]
Apply
[ Advanced Miling Toolpath Lock Toolpath
Extract Parameters from Solid
High Speed Rest Area Sloped Walls Exdract

16 Change Group Name field to Mill 1st Flat

17 Click the <Close> button to close the Profile Group Parameters dialog

box.
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The next step is to develop the tool path, to do this you are going to have to add
ﬁ some geometry. To do so:

o] 1 Switch to CAD mode by clicking on the CAD/CAM icon.

2 Draw a vertical line by clicking on the Line Parallel to the Vertical Axis

IdJ icon.

3 Enter a value of 0.200 (5.0). This will represent the path of the endmill.

The screen should appear as shown below:

G
S b

EH 4 Switch back to CAM mode.
Click on Chain Geometry Icon
@] 6 Click your cursor at the top of the vertical line that was drawn in the previous

steps.

Tool Path Verification

In the Setup dialog for Machining Function: Turn that was used for the Facing,
Front Turning, 2nd and 3rd toolpath, you were able to perform stock motion
simulation when verifying the motion of the tool. In Machining Function: Mill ZY
Stock Motion Simulation is not an option, only the milling path will be shown.

Tool Path Verification Options (e ES |
Show Tool as:
@ Hollow

) Solid Stock Motion Simulation
~) Do not show tool

[ Prompt for Separate Verfication of each Operation

Verffication Delay (0-:3) 2

Ui 1 Choose Verify Work Group Tool Path from Part Features.

2 Your path should look like the one shown below

=

3 Choose Hide Work Group Tool Path from the Part Features menu
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Creating the 0.08 (2.0) Radius Profile

In this section you will create the tool path for milling the notch on the front of the

(0 _>>_|

part.
_ 1 In CAM mode, select Yellow from the color bar.
2 Select New Profile Group from the Part Features menu.
3 From the Strategy box Select Contour Mill.
4 From the Tool Position: drop down menu, choose Left.
5

Enter 0.06 (1.5) for X_Surf(S), representing the distance from the center of

the cylinder to the edge of the flat milled in the previous step.

6 Enter 0.065 (1.2) for X_Depth(D), representing distance traveled from the

X_surf (S)

7 Bottom Finish (b) will be set to 0.
8 Wall Finish (w) will be set to 0.

9 Check the <Roughing> and <Finishing> box.

10
finishing operations.

11
12
13

Enter a value of 0.0625 (1.5) in the Diam (d) fields for the roughing and

Type Mill .080 Radius in the box under Group Name:
Click the <Select Tools> button.

Change the Axial Step value for roughing to .060 (1.1)

Your completed dialog should appear as shown below.

g Profile Group Parameters

]

Strategy: 7L Cortour Mil - Edge Machining:  None R z
Tool Posttion: | eft »  Toolpath Direction:  Uni-Directional - 4[ —I
I
Yas|| e a_vY
X_Surf (S): 0.0 Botiom Firish (b): 0 Vi E
X_Depth (D): 0.065 Wall Firish {w): 0 e i R
> | T w R
X_Rapid (R): 0.05 Initial Stock (@) 0 ~ | "D
X Clear (@) 0.05 s| oY i
o ;0 #] N
Operations Diam (d) ToollD  Widthofcutp) Aal Step  Leads GMTF;:DE;”E;I_
— ll . adius
B [¥] Roughing WFH | To12 80 ud 006
Select Tools
B [J] Firishing 00625 TOIZ 80 wd 0 T
i 2 (<> ] -
[ Advanced Miling Toolpath Lock Toolpath
Bxtract Parameters from Solid
High Speed Rest Area Sloped Walls Extract Undo

14 Click the <Close=>= button.
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Define the Tool Path

g] 1 Click the Chain Geometry Icon.

2 Select the .08 (2.0) radius as shown in the picture below by clicking on the
upper left hand corner of radius.

3 Click the Selection icon to deselect the tool path.

Tool Path Verification

In the Setup dialog for Machining Function: Turn that was used for the Facing,
Front Turning, 2nd and 3rd toolpath, you were able to perform stock motion
simulation when verifying the motion of the tool. In Machining Function: Mill ZY
Stock Motion Simulation is not an option, only the milling path will be shown.

U 1 Choose Verify Work Group Tool Path from Part Features

Tool Path Verification Options (eS|

Show Tool as:
@ Hollow

() Solid Stock Motion Simulation

() Do not show tool
[ Prompt for Separate Verfication of each Operation
Veerfication Delay (0-9) B

2 Your path should look like the one shown below:

Y
I
S
% 3 Choose Hide Work Group Tool Path from the Part Features menu.
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Creating a Second Mill Flat Profile

In this section, you will define the profile to machine the second set of flats on the
work piece.

0

ga A WO N

10
11

12
13
14

15

In CAM mode, select Green from the Color Bar. OI:"_"_"_":":' >> |

Select New Profile Group from the Part Features menu.

In the Strategy box select Contour Mill.
Choose On from the Tool Position: drop down menu.

Enter 0.140 (5.0) for X_Surf(S), representing the .280 (10.0) you turned in
the previous section divided by 2. X_Surf: The distance from the center of
the cylinder to the edge of the turned diameter.

Enter 0.080 (3.5) for X_Depth(D), representing distance traveled from the
X_Surf (S)

X_Rapid (R) will be set to 0.150 (1.0) the tool will rapid to this value above
the X Surf(S) value before it will perform its work

X_Clear (CI) will be set to .050 (1.0) the tool will rapid to this value above
the X_Surf after it has completed its work.

Bottom Finish (b) will be set to 0.
Uncheck the box next to Roughing

Make sure that Finishing is checked on and enter a value of 0.375 (10) for
Diam (d).

Click on the <Select Tools> button and select the .375 (10) end mill.

Type Mill 2nd Flat in the Group Name: field.
Click on the <Select Tools> button.
Your dialog should look like the one shown below:
& Profile Group Parameters (-S|
Strategqy: ) Contour Mil - Z
Tool Posttion: QO - Podal Step Control:  Retum to Start Paint - 4[ m
i d bY
¥_Surf (S): 0.14 Bottom Finish (b): 0 “
X_Depth (D): 0.08 ey ¥
- em_ 'j ) o R
X_Rapid (R): 0.15 Y g0
¥_Clear (O} 0.05 A
B
Operations Diam (d) ToollD  Widthof cut (p)  Audal Step o iName:
Mill 2nd Flat
O [7] Roughing
B [7] Firishing 0375 TOM 1125
Apply
Advanced Miling Toolpath
Extract Parameters from Solid
High Speed Rest Area Sloped Walls Extract

Click on the <Close> button when completed.
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The next step is to develop the tool path. To do so you are going to have to add

some geometry.

OlsF &

Note: To make the construction of the milling path clearer, choose Hide Axis
and Hide Boundaries from the View menu

; To add geometry:

o 1 Switch to CAD mode by clicking on the lower left icon.
Id.l 2 Draw a vertical line by clicking on the Line Parallel to the Vertical Axis
icon.

3 Subtract 1/2 the diameter of the Endmill .1875 (5.0) from the Z position
.5996 (15.58). Enter a value of 0.4121 (10.58). This will draw a line

representing the center line of the endmill path.

Centerline of
thie Endil

0.375 Dia. EndMil

05996 Z Position

- 01879 1/2 Diameter of the

04121 Endrmill

4  Select Line Parallel to the Horizontal Axis icon.

I

5 Enter a value of 0.

The screen should appear as shown below:

j

) LN,
i

6 Select the Remove icon and trim the drawing so it look like the picture

*xk below.

(0]

zl
e
X

j

7  Switch back to CAM mode

Click Define Profile Icon.

9 Select Closest Intersection Snap Mode Icon.

VAN
I
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10 Click on the points outlined in the picture below.

- DN
—

11 Your Path should look like the one shown below.

12 Click the seletion icon to deselect.

Tool Path Verification

In the Setup dialog for Machining Function: Turn that was used for the Facing,
Front Turning, 2nd and 3rd toolpath, you were able to perform stock motion
simulation when verifying the motion of the tool. In Machining Function: Mill ZY
Stock Motion Simulation is not an option, only the milling path will be shown.

Ui 1 Choose Verify Work Group Tool Path from Part Features.

Tool Path Verification Options (e ES |

Show Tool as:
@) Hollow

() Solid Stock Motion Simulation

() Do not show tool
[ Prompt for Separate Verfication of each Operation
Veerfication Delay (0-9) 8

2 Your Path should look like the one shown below.

]

_,__-3-{‘__,}-,_\_

% 3 Choose Hide Work Group Tool Path from the Part Features menu.
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Creating the Mill Slots Profile

In this section, you will define the profile to machine the slots on the work piece.

In the CAM mode, select blue from the Color Bar. 0 I ] o o] _>> |

Select New Profile Group from the Part Features menu.

In the Strategy box select Contour Mill.
Choose On from the Tool Position: drop down menu.
Enter 0.060(1.5) for X_Surf(S)

Enter 0.065 (1.6) for X_Depth(D), representing distance traveled from the
X_Surf (S)

7  X_Rapid (R) will be set to 0.150 (5.0) the tool will rapid to this value above
the X Surf (S) value when making rapid moves.

8 X_Clear (CI) will be set to .050 (1.0) the tool will rapid to this value above
the X_Surf then start to feed into the part.

o 0B~ W N P

9 Bottom Finish (b) will be set to 0.

10 Uncheck the box next to Roughing so that Finishing is checked.
11 Enter a value of 0.0625 (1.5) for Diam (d) for finishing.

12 Type Mill Slots in the Group Name: field.

13 Click on the <Select Tools> button. Choose tool TO12.

Your dialog should look like the one shown below

g Profile Group Parameters ]
Strategy: [} Contour Mil - z
Tool Position:  On - Hodal Step Control:  Retum to Start Paint - T @
4 a By
¥_Surf (S): 0.06 Bottom Firish (b): 0 %
X_Depth (D): 0.065 T+ "
—*EI wh
id (R): ~ &
¥_Rapid (R): 0.15 g h* ] i ¥ 0
X Clear (Cl): 0.05 iy
£
Operations Diam (d) ToollD  Widthof cut (p)  Aodal Step GMm"”; e
il Slots
O [] Roughing
@ Select Tools
B [/] Finishing 00625 T012 0.1875
‘ *
Apply
Advanced Miling Toolpath
Extract Parameters from Solid
High Speed Rest Area Sloped Walls Extract

14 Click on <Close=>.
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Developing the Tool Path
Next you will apply this part feature to the geometry to define the tool path.
1 Click on Define Profile Icon.
(© 2 Select Circle Center Snap Mode icon.

3 Start by clicking on points 1and 2 outlined in the picture below.

(2 DA
SE=

4 Click on the Define Profile icon again for the second time to break away
from the original path.

5 Click on points 3 and 4 as indicated above.

6 Click on your selection icon when finished.

7 Your Path should look like the one shown below

j

N

F
‘ XU
O

Tool Path Verification
1 Choose Verify Work Group Tool Path from Part Features.

2 Your tool path should look like the one shown below.

\

€

s

/

3 Choose Hide Work Group Tool Path from the Part Features menu.
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Duplicating Identical Face Windows

Having programmed the Milling operations on one side of the outside diameter of
the part, you now need to create the same feature on the other side of the part, i.e.

180 degrees apart. Instead of having to go through the process of recreating the

feature in a new window, you can automatically duplicate it. To do so:

Duplicate. ..

1
2

4

Choose Setup from the View menu.

In the Setup dialog, select the window called “Mill Flat” as shown below (it
should already be selected).

g Setup (-S|
Settings Stock Machining Function:
@ Main Spindle () Sub-Spindle Settings... Bar Mill Z¥ Plane
Orientation Boundaries List of Face Windows

UF—DZ
—L—N
=

-
Y

Index Angle(C): 0

Tool Change X{Xc): 15
Tool Change Z(Zc): 1

wm— o=

LengthilL): 1.138

0D: 0.4375
ID: 0

1 Main Siindle—Tum

[ New ] [ Delete ]
[ Duplicate... ] [ User Data... ]
[ ] [ G ]

Click the <Duplicate...> button.

In the Duplicate Face dialog, enter 1 in the Number of Copies (N) field
and 180 in the Index Angle Increment (A) field. The completed dialog

should appear as shown below:

Duplicate Face

Parameters

Mumber of Copies (N): 1

Index Angle Increment (A): 180

[|Insert Into List of Faces -

Digplay Parameters Mext to Face Mames =

this Face

as (N.A)

* Enabled only when Groups of Features are defined on

** Parameters will be displayed next to the Face Name

D47
iy A

=
]
o

@®E

5 Leave the box labeled “Insert Into List of Faces” unchecked.

6 Click the <OK=> button in the Duplicate Face dialog.
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Your completed Setup dialog should appear as shown below:

g Setup ﬁ
Settings Stock Machining Function:
@ Main Spindle () Sub-Spindle Sefttings... Bar Mill ¥ Plane
Crientation Boundaries List of Face Windows

1 Main Spindle-Tum
mﬂ&[_'l

oD UL&Z
L—

— L
Y
Index Angle(C): 0 Length(L): 1.138 0D: 04375 Rename to:
ID: 0 2 Mill Fiat
Tool Change X¥c): 15 [ New ] [ Delete ]
ecb=tzel] 1 [ Duplicate... ] ’User Data... ]
Con) o]

MmO =

Notice the name of the original Mill Flat Face Window has had a (1,180)
appended to it. All of the processes included in this window will be duplicated
at the Process Table. You will see a yellow block on the processes that have
been duplicated. The advantage of duplicating the window with the “Insert
Into List of Faces” unchecked is that any changes that need to be made to
the milling is automatically done to all of the duplicated windows.

If you check the box labeled “Insert Into List of Faces” the Mill Flat Face
Window will have a _ O appended to it and the duplicated Face Window
having been named Mill Flat_180. At the Process Table there will be a
separate process for each duplicated face window. Notice the Angle(C) field
in the newly created window will be populated with a value of 180.

7 Click the <Close> button to close the Setup dialog.
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Turning on the Sub-Spindle

This section of the tutorial will instruct you in the steps necessary to perform the
drilling operations on the sub-spindle on the centerline.

Setting Up the Face Window

In this section, you will set up the Face Window needed to perform turning
operations on the sub-spindle. To do so:

9

Choose Setup from the View menu to view the Setup dialog box or use the
Shortcut to Setup icon located above the profile icons on the left-hand side
of the Face Window.

Click the <New=> button to create a new Face Window.
From the Machining Function drop down menu select Turn.

Check the radio button marked Sub Spindle. Notice how there is no guide
bushing representation on the sub-spindle, as the stock is fixed when being
held in the sub-spindle collet.

Type Sub Spindle Turn in the Rename To: field and press <Enter>.

When you are finished, your Setup dialog should appear as shown below:
g Setup ﬁ

Settings Stock Machining Function

' Main Spindle @ Sub-Spindle -ettings. Bar

Tum hd

Orientation Boundaries List of Face Windows

1 Main Spindle-Tum

2 Mill Flat(1,180]
3 Sub Spindle T b

Length(L): 1.138 oD: 0.4375 Rename to:
ID: O 3  Sub Spindle Tum
Tool Change X(c): 15 Bxcess Stock (E): 0.01 [ New ] [ Delete ]
Tool Change Z{7c): 1
Duplicate -User Data..
o [ e | [ oo |

mmAo =

Note: In the dialog above, the Sub Spindle radio button must be checked.
This designates that this operation will be programmed on the sub-spindle of
the machine.

When you are satisfied that your Setup dialog appears as the one above,
click the <Apply> button. This will apply the parameters to the current Face
Window.

Click the <Close> button to close the Setup dialog.

Verify that the Sub Spindle Turn Face Window is selected by clicking it in
the tree view to the left.

Choose Show Axes from the View menu. This will display the horizontal
and vertical axes lines which will help you create the geometry in the next
section of the tutorial.

.I 10 Choose Show Boundaries from the View menu.
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Creating Geometry in the CAD Mode

To quickly define geometry for the turning operations to be performed on the sub
spindle, you can use the geometry already created in the Main Spindle Turn Face
Window. Remember, in PartMaker, all programming is done as if being performed
on a conventional lathe, i.e. all programming is carried out from right to left.

As a result, you can copy the geometry previously created in the Main Spindle -
Turn window and mirror it to create the desired geometry in the Sub Spindle Turn
window.

1

Choose Main Spindle Turn from the Window menu to return to the first
window your created as shown below:

o

Process Table
Solid Model

Simulation

MNC Program(s)
Arrange Windows Alt+A

v | Fixed Face Windows
Floating Face Windows

v Main Spindle Turn
Mill Flat
Sub Spindle Tum

In the Main Spindle Turn Face Window, to copy the geometry, click on the
CAD/CAM switch to return to CAD mode. The icon will change its
appearance from a drill bit to a pencil.

With the Selection icon highlighted, select the geometry you have created
by choosing Select All from the Edit menu.(It may still be selected from the
previous selection)

With the geometry selected (it should be highlighted), choose Copy from the
Edit menu.

Return to the Sub Spindle Turn Face Window by choosing Sub Spindle
Turn from the Window menu.

In the Sub Spindle Turn Face Window, choose Paste from the Edit menu.

Remembering the PartMaker convention that all programming is carried out
from right to left, you will now mirror the geometry you just pasted. To do
so:

Make sure you are in CAD mode in the Sub Spindle Turn Face Window.

With the Selection icon chosen, again, choose Select All from the Edit
menu to select the geometry if it is not currently selected.

With the geometry selected, choose Mirror from the Edit > Transform
menu.

Note: To flip the part in order to perform operations on the back, you will
need to mirror with respect to the middle of the part.

Uncheck Multiple Copies.
Click the Vertical radio button.
Enter 1.138/2 (29.0/2) in Center Z field (Part length 1.138 divided by two).
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Your dialog box should appear as:
& Mirror &l

d -0

[ Muttiple Copies

Mimor Auxis (PM)
() Horizortal
(@) Vertical

() Inclined

Center (P}
Z:1.138/2
B 3

7 Click <Mirror> and <Close>.

The completed (mirrored) part should appear as shown below:

[N

8 Click the Selection icon to deselect your geometry.
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Defining the Drilled Hole on the Sub-Spindle

Here you will define the part feature for the drilled hole to be machined on the sub
spindle. To do so (Make sure you are in CAM mode):

1 Click the green square in the Color Bar. '.E":":":"EE"ED

2 Choose New Hole Group from the Part Features menu to display the Hole
Group Parameters dialog.

3 Uncheck the Through Hole box.
4 In the Major Cycle Operation drop down menu select Drill.
5 Enter a Diameter of 0.25 (6.4)
6 Other parameters should be set as follows:
Chamfer (c): 0.01 (0.5)
Z-Surf (S): 0.0 (0)
Face Clearance (Cf): 0.05 (2.0
Nominal Depth (D): 0.5 (12.0)

7 In the To: drop downmenu, choose Tip of Largest Drill.

8 Click the Cycle button and PartMaker will search for a cycle that matches
the Major Cycle Operation and size of tool. Select the Drill_0.25(Drill 6.4)
cycle. Your Hole Group Parameters should appear as shown below:

Select Cycle (|

! Hole Group Parameters (eS|
Major Cycle Operation
Type: [Ddl [ Through Hole
Major Cycle Operation ¥
Diameter: |0.25 Type: S—=
List of Matching Cycles Diameter (d):  [FE [
Dril_0.25 .
I ] —»
Chamfer (c): 0.01 ; Y 2
Z_Surf (5): 0
Face Clearance (Cf): 0.05 |(—D—) M Cf

MNominal Depth{D): 0.5

Group Name:
AddNewCydle | [ Seleat To: |Tip of Largest Dril - Dril_0.25
Cycle | Dril_D.25 Verify Shape
Cycle Preview
- - Operation Diam  Depth  Tool ID
S LS R e P Spot Dl 025 0135  TO4
Spot Dl 0.25 To14 Dl 025 05 TO13
Drill 0.25 T013
BExtract Parameters from Solid
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9 You can verify the shape of the drilled hole by clicking the <Verify Shape>
button. If you entered the parameters correctly you should see the following:

Hide Shape

10 Click the <Hide Shape=> button and the <Close> button to exit the Hole
Group Parameters dialog.

Your Face Window should now appear as shown below:

/

H Before moving on, remember to save your work! Do so by selecting Save from the
File menu or using the shortcut key <Ctrl + S>.
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Creating an NC Program

At this point, you have completed creating the four faces for this tutorial part. You
are now prepared to take the final steps in developing your part program.

The steps required for process plan development and program creation are
described using the “generic” Fanuc-style Swiss-lathe post processor that comes
standard with your PartMaker SwissCAM software. Synchronization and other
processing related issues may vary slightly for different machine makers, but the
steps below are instructive to work through in developing an understanding of
process development in PartMaker SwissCAM.

For purposes of this tutorial it is assumed that we are using a machine with the
architecture on page 3 on this tutorial.

- Q Tip: Refer to the Machine Specific Addendum that came with your
PartMaker software for more information on process planning and post
processing issues for the Swiss-type lathes in your shop.

Generating a Process Table

The first step in generating an NC program is creating a Process Table. A Process
Table shows you all of the machining processes for a part.

When you generate a Process Table in PartMaker, all cutting conditions such as
feed rate and spindle speed (RPM) are calculated automatically based on the tools
and material information previously entered. A time for each operation is shown,
along with a total machining time for both the main and sub spindles. These time
calculations give the user a sense of how closely “balanced” machining is for a part,
i.e. how much cycle time is expended on both main and sub spindles in addition to
the total time to cut the part. Time calculations in PartMaker include both “in-cut”
time as well as tool change time.

To create the Process Table:

.@ 1 Choose Generate Process Table from the Job Optimizer menu. Upon
doing so, you will be prompted with the dialog below:

Process Table Options lé.l

Retain Process Table Modifications
Move Cut-Off Process to the End of Process Table

Eject Part After Last Sub-Spindle Process

| Cancel || oOK

2 Click on <OK=>.
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The following Process Table will appear:

2 PartMaker - Process Table = =
Simulation "B Tool Assembly T Insert [T View v [T Process Status + (&) Time Chart ¥ Synchroni
% imulation a0l Assembly [J Tnsert [TT] View ~ [z Process Status ~ () Time Cha ¥ Synchronize
ProciD [Taol D [Tool to. |Tool Name | roup s el Specd Time(min) | Mode | sync Group
A oo
POl TOI0  2/Gang  ODTum3S-Right Face Main Spindle Tum ~ 00010upr ~ 599fpm 004 M1S0
B b2 7010 2Gang  ODTum3SRight  1stTum Main Spindle Tum ~ 00010upr ~ 599fpm 006 M o
B piz 010 2Gang  ODTum3sRight  2ndTum Main Spindle Tum ~ 00161upr  492fpm 002 ms &=
Bl poy 1010 26Gamg  ODTum3sRight  3dTum Main Spindle Tum ~ 00010upr ~ 599fpm 012 ms &=
f pos To11  sGang  enaminosrs Mill 15t Flat Bl Flat 154upm  3%65rem 017 s B
P po7 T2 7/Gang  EndMiNO0GZS MOS0 Radius DMl Flat 26upm  35@pm 118 mso =
P pos T012  7/Gang  EndMiNO0GZS MOS0 Radius DMl Flat 26upm  35@pm 040 mso =
m PO TO11 6/Gang End Mill_0.375 Mill 2nd Flat BMill Flat 15.4upm 3565rpm 017 M1S0 %D
m P10 TO12 7/Gang End Mill_0.0625 Mill Slots BMill Flat 2Bupm 3584rpm 3.04 M1S0 %D
fr p11 to12 7Gang  EndMin00625  MillSlas BMill Flat 26upm  BBdpm 102 Mo &=
< Pz To slBack 3/ Spotdiil Drill 0.25 SubSpindleTurn  00021upr  176lrpm 006 MosL 1]
&S P13 03 42/Back  Dill 0.5 Drill 0.25 SubSpindleTurn  000%upr  3637rpm 004 MOSL/E 1]
P opos tooa 1Gang  Cuteoff Cutoff Main Spindle Turn ~ 00018upr ~ 399fpm 005 Mo
g p P P &
Material File: St_fmstw.mdb Main Spindle Time: 627 min, Sub Spindle Time: 011 min. Total Time: 637 min.

Visual Process Synchronization and PartMaker Specific Modes

When generating a Process Table, PartMaker will default to machining your part in
the order in which you have programmed the part features. PartMaker starts by
choosing the processes in the first Face Window you have created in the Setup
dialog and executing all the part features in that Face Window in the order they
have been created. The software then moves onto the next Face Window you have
created and executes the processes defined in that Face Window.

Of course, in Swiss machining, to conserve cycle time, many processes may be
happening simultaneously, rather than in the sequential order in which you have
created your tool paths in PartMaker. The Process Table accommodates this unique
feature of Swiss machines allowing you to define the true order of processes defined
in different Face Windows. It is in the Process Table window that you synchronize
operations being performed simultaneously with either different tool posts (i.e.
gang, back working, turret etc) or on different spindles (main vs. sub) or some
combination of the two. Such synchronization is done by pointing and clicking to
place the order of processes and then by assigning different Synchronization Modes
in the Set Modes dialog to link different processes to one another.

More information on the Set Modes dialog can be found in Chapter 2 of the
PartMaker SwissCAM manual, PartMaker Fundamentals. In addition, more
information on synchronization techniques can be found in the Machine Specific
addendum that came with your PartMaker software.
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Synchronizing Processes on the Main Spindle

To synchronize the Main Spindle operations on the Process Table for this part:

1 Click on the Set Modes icon to the right of process 1 as shown below:

M B
M150 =
150 =
150 =
O
M50

2 After doing so, you will see the Set Modes dialog appear as shown below:

Set Modes lﬂ

Process ID: P01 Spindle: Main Spindle

Main Spindle Made =

Idle (M)

@ Machining with One Tool (M1) Q

() Machining with Two Toals (MZ)

(]
Sub Spindle Mode
@ Idie (ST)
*) Follow Support (SF)
[ Eiect Part (E)
) Non-Follow Support {SN) =

(=) Machining with One Tool {S1)

(=) Machining with Two Toals (52)
() Double Ended Driling {SD) e —
(@ Modify Mode for Cument Process Onty

() Modify Modes for all Consecutive Processes with Same Mode OK

The Set Modes dialog allows you to visually determine the type of
synchronization you want to perform.
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— B @ Machining with One Toal {S1)

In this case, you will be synchronizing a number of Main Spindle operations
with all of the Sub Spindle operations. To indicate that process 1 will be
running simultaneously as a process on the Sub Spindle, click the
Machining with One Tool (S1) radio button in the Sub-Spindle Mode
area of the Set Modes dialog. After having done so, the Set Modes dialog
should appear as shown below:

e

Set Modes

Process 10: PO1

Ooo
O

Spindle: Main Spindle

BU

Main Spindle Made

Idle (MO)

@) Machining with One Toal {M1)

~ Machining with Two Tools (M2)

[ —]
Sub Spindle Mode
) Idle (S0}
~) Follow Support (SF)
[ Eject Part (E)

" Mon-Follow Support [SN)

~I Machining with Two Tools {S2)

Stock Mation

_) Double Ended Drilling {SD) T

ait Distances Usger Data

‘@ Modify Mode for Cumrent Process Only Cancel

~) Modify Modes for all Consecutive Processes with Same Mode 0K

i

Note: In the picture above, the double headed arrow indicates that the stock
is moving in the guide bushing for the given process. The yellow colored
tool represents the tool doing the cutting in the selected process, while the
gray one is the that is being syncronized with.

Once you are satisfied your dialog appears as the one above, click the <OK=>
button to return to the Process Table.

Notice how the Set Modes icon now depicts two tools cutting, one on the
Main Spindle and one on the Sub Spindle. The Mode column is now filled in
with M1S1, indicating that during this process one tool is cutting on the main
spindle and one is cutting on the sub spindle at the same time.

Mode

OJoo
[

In order to quickly set the remaining Main Spindle Processes to M1S1 (i.e.
simultaneous cutting on Main and Sub Spindle) click the Set Modes dialog
associated with process 2. Again, click the Machining with One Tool (S1)
radio button in the Sub-Spindle Mode area of the Set Modes dialog.

Sync Group

M151

Next, click the Modify Modes for all Consecutive Processes with Same Mode
radio button.
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After having done so, the Set Modes dialog should appear as shown below:

Set Modes Iél

Process ID: P02 Spindle: Main Spindle

Ooo
O

Main Spindle Mode

Idle (M)

(@ Machining with One Tool (M1)

() Machining with Twao Toals (MZ)

[ ]
Sub Spindle Mode
() Idle (SO)
) Follow Support (SF)
[ Eiect Part (E)
() Non-Follow Support (SN) =

(@ Machining with One Tool (51)

(7 Machining with Twao Toals (52)
() Double Ended Driling (SD)

() Modify Mode for Cument Process Only

(@ Modify Modes for all Consecutive Processes with Same Mode OK

6 Click <OK=> to return to the Process Table. The Set Modes icons for all
Main Spindle Processes should be automatically assigned and appear as
shown below:

| Mode | Sync Group
mist  E
mst & o
mist &
mist &
O i
O i
mist &
mist
mist  E
mist  E
MOS1 “if]
MOS1/E “if]
ms &
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Synchronizing Processes on the Sub Spindle

To synchronize the Sub Spindle operations with the Main Spindle operations
discussed above on the Process Table for this part.

1 Click on the set modes icon for Process 12, the first operation programmed
on the Sub Spindle. With Process 12 selected (it should have a rectangle
around it) click the Set Modes icon.

MOSL n

2 In the Set Modes dialog, click the Machining with One Tool (M1) radio
button in the Main Spindle Mode area of the Set Modes dialog. To save time,
click the Modify Modes for all Consecutive Processes with Same Mode
radio button.

After having done so, the Set Modes dialog should appear as shown below:

Set Modes ﬁ

Process ID: 11 Spindle: Sub Spindle
Main Spindle Made

) Idle (MD)

@ Machining with One Tool (M1) Q @

() Machining with Two Toals (MZ)

Sub Spindle Mode

Idle (S0)
Follow Support (SF)
[ Eiect Part (E)
Mon-Follow Support (SN) =
@ Machining with One Tool {S1) =

() Machining with Two Tools (52) Sto

ock Motion

{©) Double Ended Driling (SD}
() Modify Mode for Cument Process Onty

————————— | @ Modify Modes for all Consecutive Processes with Same Mode oK

3 Click the <OK=> button to return to the Process Table.
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Setting the Cut-Off Operation

Having now properly synchronized the Main Spindle operations, you will now set-up
the cut-off operation. In Swiss machining, cut-off is typically programmed as the
last operation when cutting a part that involves synchronous machining in both
spindles.

To properly set-up the cut-off and transfer from the main spindle to the sub spindle:

1

Click the Set Modes icon associated with process 5 (the Cut-off operation)
to enter the Set Modes dialog. The proper mode for the Cut-Off operation is
Cutting with One Tool (M1) on the Main Spindle while providing Follow
Support (SF) with the sub-spindle, meaning the sub-spindle is moving in

sync with the main spindle as the part is being cut.

To set this mode of operation, check the Follow Support (SF) radio button

in the Sub-Spindle Mode area of the Set Modes dialog.

When setting this mode, enter a value of 0.9 (25) for the Sub-Spindle
Support Z-Coordinate (Sz), the position at which the sub-spindle is

gripping the part during transfer.

After doing so your Set Modes dialog should appear as shown below:

Set Modes

Process ID: P05 Spindle: Main Spindle

Main Spindle Made —_
el

Idle (MO

@ Machining with One Toal (M1) B

~) Machining with Two Tools (M2)
‘ +— i
Sub Spindle Mode 5z ,_l*
7 Idle (SO)
@ Follow Support (SF) H
Eject Part (E)
- Non-Follow Suppart {SN) Sub-Spindle Support ZLCoordinate(Sz): 0

~) Machining with Onie Toal (51)

~) Machining with Two Tools {S2) Stock Mation

_) Double Ended Drilling {SD) m User Data
@ Modify Mode for Cument Process Only \ﬂ]

_) Modify Modes for all Consecutive Processes with Same Mode

2 Click the <OK=> button to return to the Process Table. Notice the

appearance of the Cut-Off process on the Process Table:

MISF E;”E]
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Creating Sync Groups

With the Process Table generated and sequence of operations established, you can
now verify that your synchronization approach is correct by creating Sync Groups,
groups of processes being executed simultaneously.

To do so:

1 Click the Synchronize button in the upper right hand corner of the Process
Table.

= o es

2 i
‘v Synchronize

s Sync Group

2 If you have made any errors in process synchronization, PartMaker will
prompt you at this time. If you have not made any errors, your Process
Table should appear as shown below:

2 PartMaker - Process Table = |2
] Eaa && T 4y ;
L simulstion "F Tool Assembly =1 Insert [T View = I Process Status = (&) Time Chart ¥ Synchronize
ProcID |Tou| D |Tou| No. |Too\ Name |Group |Face |Feed |Spead Time(min) | Mode ‘ Sync Group
Al Qoo
=+~ P01 TO10 2/Gang 0D Turn 35-Right Face Main Spindle Turn 0.0010upr  59%fpm 0.04 M151 ﬂ 1
B b2 010 26ang ODTum3s-Right  1stTum Main Spindle Turn ~ 0.0010upr  599fpm 0.06 M151 l%l“ﬂ 1
E P03 TO10 2/Gang 0D Turn 35-Right 2nd Turn Main Spindle Turn 0.0161upr 492fpm 0.02 M151 \%lu nﬂ 1
Al Qoo
=+~ P04 TO10 2/Gang 0D Tumn 35-Right  3rd Tum Main Spindle Turn 0.0010upr  59%fpm 012 M151 ﬂ 1
og
1mr P06 TO11 6/Gang End Mill_0.375 Mill 1st Flat BMill Flat 15.4upm 3565rpm 017 M151 \%' ﬂ 1
om
'Iml' POT  TO12 7/Gang End Mill_0.0625 Mill .080 Radius B Mill Flat 2Bupm 3584rpm 118 M151 I%l ﬂ 1
Qoo
'Iml' P08 TO12 7/Gang End Mill_0.0625 Mill 080 Radius ©Mill Flat 26upm 3584rpm 0.40 M151 ﬂ 1
og
1mr P09 TO11 6/Gang End Mill_0.375 Mill 2nd Flat BMill Flat 15.4upm 3565rpm 017 M151 \%' ﬂ 1
om
'Iml' P10 TO12 7/Gang End Mill_0.0625 Mill Slats B Mill Flat 2Bupm 3584rpm 3.04 M151 I%l ﬂ 1
Qoo
'Iml' P11 TO12 7/Gang End Mill_0.0625 Mill Slots ©Mill Flat 26upm 3584rpm 102 M151 ﬂ 1
oo
<<|I= P12 T014 41/Back 3/8 Spot drill Drill_0.25 Sub Spindle Turn 0.0021upr  1761rpm 0.06 M151 % ED 1
- oo
P13 TO013 42/Back Drill_0.25 Drill_0.25 Sub Spindle Turn 0.0058upr 3637pm 0.04 M151/E % 4] 1
oo
.Ei P05 TOO4 1/Gang Cut-off Cutoff Main Spindle Turn 0.001%upr  3%%fpm 0.05 MLSF I
Material File: 5t frstw.mdb ~ Main Spindle Time: 6.27 min, Sub Spindle Time: 011 min. Total Time: 6.27 min.

On the Process Table above, processes 1 through 12 are all being executed
at the same time and as a result are in the same Sync Group.
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Spindle Balancing and Time Chart

Once you have syncronized your operations, you can view the Time Chart by
clicking the Show Time Chart button in the lower right hand corner of the process

table.

Main | Primary Tool l I [ PO7 I PO8 I I
Spindle| Secondary Tool
1

Sync Group

Sub |F'rimaryTouI ]
Spindlz| Secondary Tool
= L
ime{min) )

P10 [ P11

o 11T

455 520 5.85

Change Time Units I

0.65 130 155 260 325 350

_Gers | kiG]

After clicking the Sync Group button, your time chart will show you graphically
which operations are over lapping and where additional opportunities for saving
cycle time are by combining them with other operations.

Selecting a Post Processor

Having finished generating the Process Table and synchronizing operations, you
must now select a Post Configuration File before you can output an NC program.
This post configuration file is stored in the PM-Swiss\Swiss tutorial 3 directory. If
you do not have any other post configuration files loaded in this directory the
Swiss_demo.pst will be loaded automatically. If you have other post configuration

files in this directory:
= 1 Choose Post Config File = ? from the Job Optimizer menu.

2 Select Swiss-demo.pst post as shown below. PartMaker SwissCAM comes
standard with a post configuration for a Fanuc 18t control which supports live

tooling, y-axis, c-axis and subspindle operations.

- | + | | Search Inch-Swiss Tutorial 3 j ol |

=~ 0 @

Date modified

g Open Post Configuration File

i
I\JI\J | J « Swiss Tutori... » Inch-Swiss Tutorial 3

Organize = Mew folder

i Mame

[ Favorites
Bl Desktop ‘E Swiss-dermo.pst 10/14/2008 5:01
& Downloads m
5 Recent Places

%3 Dropbox

= Libraries
3 Docurments
J‘. Music
=l Pictures
B videos
- 4| m 3
Rl name > [AlFiles (pst) -
[ Open |vl ’ Cancel ]

[

3 Click <Open=> to load the post processor.
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Simulating the Process

Having completed generating the Process Table, synchronizing operations and
loading a post processor, you can now simulate the processes. The simulation will
show your part being cut just how it would on your machine tool. Simulation will
show synchronization between your Main and Sub-Spindles. It will also show any
collisions that may occur between the tooling, material, and/or Spindles.

@ simulation L Click the <Simulation> button at the bottom left hand portion of the
Process Table.

2 Press the Space Bar or choose Start Simulation from the Simulation menu
to begin the simulation.

PIlE DL LY E DS B &

3 The simulation will be completed when the completed part is resting in the
sub-spindle.

Fa| 4 Choose Show Finished Part from the Simulation menu, or right click on
— the Simulation window, choose Show Finished Part.

5 Use the left mouse button to rotate the view of the finished part.

Note: The simulation being shown here is part of PartMaker’s Basic
Simulation function. If you have licensed Advanced Simulation, please
proceed chapter 6 for more information on using Advanced simulation.
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Generating an NC Program

Having selected a Post Configuration file, you are now ready to generate an NC
Program. To do so:

@ 1

Choose Generate NC Program from the Job Optimizer menu.

2 You will next see the Post Options dialog. Set the Post Options dialog as
shown below:

Post Options (e S

Program No. Auis Support B-fods Output

Program #1: 1234 Bar Load: * Main Spindle C-ads ™) Local Coordinates

Program #2: 1235 Sub Spindle C-axis @) Global Coordinates
Wait/Queue Commands Machine Options

Start-|2 [ A Biast
FEEEE 2 [ Cut-off Detection
Job Settings Spindle Speed Limits
Phase Angle: =

Part Release Data

Station No.:

[ Parts Catcher Basket

Sub Spindle Collet Nose Bdension: 0.5
Sub Spindle Feed onto Part (UPM): &g

** Leave Blank if not Phasing

* Leave Blank ff not using Bar Loader

Min RPM Main Spindle: 2000
Max RPM Main Spindle: snop

Min RPM Sub Spindle: 2000
Max RPM Sub Spindle: 2000

Customer PIN:
[ Stop To Include User Input

[ Auto redoad Post Corfig File

In the Post Options dialog you set certain parameters for assignment during
post processing. Please refer to your machine specific addendum for more
information on how each of the fields in this dialog pertain to your Swiss turning
equipment.

3 Click <OK=> in the Post Options Dialog to proceed to the Save NC

Program dialog. In this dialog, enter a name for your program. Here you
should enter “Reamer™.

g Save NC Program File as:

@Uv| . < Swiss Tutori... » Inch-5wiss Tutorial 3

v|¢,|| Sea.

Organize v Mew folder

- Favorites o

Bl Desktop
4 Downloads

o] »

T
= Recent Places

%7 Dropbox

4 Libraries
3 Documents
,J“. Music

=2 -

Date modified

Mo iterns match your search.

= Pictures | 9|

I

®

Type

File name:  Reamed TXT

Save as type: ’AII Files (*.TXT)

“ Hide Folders

Save l ’ Cancel ]
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4  Click <Save=> to generate the NC program. You will see your programs as

shown below:

& REAMER.HL [= |[@|[==] | & REAMERH2 [ o -2 =]
B - || -
01234 (FREAMER 12/5/2012) [ | |o1235 (FREAMER 12/5/2012) 3
(COLLET RECHUCK) (COLLET RECHUCK)
M200 M200
M4 o
G97 53044 TO101 M13 G0 Z8.42
G1 G99 X-0.025 F.002 M205
G0 M21 M1
G4 U0
G300 71888
G50 20.01
M22
G4 U0S
G0 Z-015 (PROCESS 12 DRILL_0.25 )
0 M210
GO X2.74 o
M205 G0 7842
M1 597 S1761 M13 T4141

599 70,05
(PROCESS 1 FACE OD TURN 35-RIGHT) 51 Z-0.135F0.0021
M210 G0 Z0.05
0 o
G28 U G0 7842
G97 T0202 S4786 M13
G99 G18 GO X0.4735 Z0. (PROCESS 13 DRILL 0.25)
G50 53000 o
596 5598 G0 Z8.42
G1 X0.4335 F0.001 (597 53637 M13 T4242
X-0.004 599 GO Z0.05
X-0.044 583 Z-0.5 Q2500 F0.0059

580
(PROCESS 2 15T TURN) o
G0 X0.136 Z0. G0 7842
51 X076 S i

| b NJB r
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