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Seguence of Programming Steps for PartMaker Turn

1. Specify part boundaries and the type of machining to be performed in the Setup dialog. It
appears on the screen right after PartMaker logo when launching PartMaker. Determine
whether you will be working on the Main Spindle or Sub Spindle in this Face Window.

2. Choose the Tools command from the ToolMinder menu to add new tools.

3. Choose the Cycles command from the ToolMinder menu to add new cycles.

4. Choose the Open Material File command from the File menu to open a material file from the

Material directory.

5. Create geometry in CAD mode or choose the Import command from the File menu if you want

to import geometry from a CAD system.

6. Switch back to CAM Mode by clicking the CAD/CAM switch.

0

The CAD/CAM switch appears as

7.Choose the New Hole Group command from 8.

the Part Features menu to create an axial
hole. You should see a dialog box as below:

“ Hole Group Paramete X
[¥] Through Hale
Major Cycle Operation ¥
S 2,
Diameter (d):  0.25 [
I b
Chamfer (c): 0 2
Z_Surf (S): 0
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[] Extract Parameters from Solid
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7.1. Enter your desired settings into the dialog.
7.2. Click the Cycle button.

in CAM Mode and as

Choose the New Profile Group command from
the Part Features menu to define a new profile

%

in CAD Mode

group. You should see a dialog box as below:

“ Profile Group Parameters, Tu I )|

Strategy: D Tuming
Tool Location:  Out
Tool Orientation:  Right
X Finish (Fx): 0
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Depth of Cut (d):
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Group Name:
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Apply

9. Create tool paths using the Graphics Icons in the CAM mode

10.
windows required for the job.

11.

12.
Process Table.

13.
14.

15.
NC Program

Optimize and Synchronize your operations by using the Set Modes dialog

Simulate the generated program using PartMaker’s 3D Simulation software

8.1. Enter your desired settings into the dialog.
8.2. Click the Select Tools button.

Repeat steps 7 through 9 to create groups of all part features and machining function face
Choose the Open Post Configuration File command from the Job Optimizer menu and
select the desired post configuration file from the PostLib Directory.

Choose the Generate Process Table command from the Job Optimizer menu to generate a

Choose the Generate NC Program command from the Job Optimizer menu to generate an
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Important User Notices
Copyright 1991-2014 Delcam Ltd. All rights reserved.

Delcam Ltd has no control over the use made of the software described in this
manual and cannot accept responsibility for any loss or damage howsoever
caused as a result of using the software. Users are advised that all the results
from the software should be checked by a competent person, in accordance
with good quality control procedures.

The functionality and user interface in this manual is subject to change without
notice in future revisions of software.

The software described in this manual is furnished under licence agreement and
may be used or copied solely in accordance with the terms of such licence.
Delcam Ltd grants permission for licensed users to print copies of this manual or
portions of this manual for personal use only. Schools, colleges and universities
that are licensed to use the software may make copies of this manual or
portions of this manual for students currently registered for classes where the
software is used.
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Patents

PartMaker software is subject to the following patents:

Patent granted: US 6, 112, 133 Visual system and method for generating a CNC
program for machining parts with planar and curvilinear surfaces

Patent granted: US 6, 741, 905 Visual system for programming of simultaneous
and synchronous machining operations on lathes
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Introduction
Using CAM Software to Program NC Machines

The invention of NC (Numerically Controlled) machines has revolutionized the metal
cutting industry. Computer controlled machine tools are faster, have a higher
degree of accuracy and repeatability.

NC machines can be programmed manually, which means typing machine
"language" motion and other instructions into a computer text file. Such a file,
called a part program, is then loaded into the NC machine memory for execution.

The following are the major deficiencies of manual programming:

= The languages of NC machines are cumbersome for humans and require a
long learning curve.

= Geometric calculations must be performed to determine coordinates of points
comprising the tool path.

= Typing is a time consuming process.

= The absence of adequate methods to prove out the program results in tools
breakage and material waste.

Since the earliest days of computer technology a significant effort has gone into
automation of the programming process by utilizing CAM (Computer Aided
Manufacturing) Software. CAM systems accept user input in an interactive manner
and generate a part program file automatically. CAM Systems provide assistance in
tool path calculations and verification. The overall productivity improvement
resulting from a use of a particular CAM System depends on how long it takes to
learn the software, how easy it is to use it and how much information a user has to
enter during each programming session.

How PartMaker Improves Productivity

PartMaker relieves you from the tedious process of reentering the same tooling
and process information over and over again in every program. It captures
information about how to machine individual part features, namely, holes and
profiles, and makes it available for future use. It allows shop personnel to benefit
from the expertise of the most skilled programmer, who enters his or her knowledge
into the software. Using PartMaker your parts can now be programmed faster, with
higher precision and less cost.

Intuitive Windows GUI Assures Quick Learning

PartMaker features an intuitive user interface that complies fully with Windows GUI
(Graphics User Interface) guidelines. The benefits of the Windows environment for a
PartMaker user include Context Sensitive Help, pictorial explanation of parameter
entry, the ability to Cut, Copy and Paste part features and/or geometry, and, most
importantly, shorter learning time.

Copyright @2014 Delcam Ltd User Guide 1



Tools Data Base Keeps Track of Tool Inventory

A tools database allows the user to keep track of his current tool inventory.
Geometric characteristics saved with each tool are used for the automatic
determination of cutting conditions. The software performs automatic hole depth
calculations by maintaining through hole clearance and blind hole relief distances for
each tool. A pictorial representation of each tool in a separate window simplifies the
entry of tool parameters. Corrective coefficients compensate for tool wear. Special
fields are reserved for the customer's data that includes part numbers and
reordering information among others. The tools descriptions are kept in a tool file.
The tools used on different machines may be kept in multiple tool files.

Cycles Data Base Stores Sequences of Repetitive Operations

A cycles database allows the user to create and store cycles, sequences of repetitive
operations such as center drilling, drilling, tapping, boring, reaming, chamfering and
circular hole milling. The cycles database links directly into the tools database. A
tool for each operation is selected automatically based on the hole diameter.
Windows GUI makes creation and modification of cycles a simple task. A full
description of the tools and operations included in a cycle is shown in one window,
while the corresponding hole cross-section is shown in another window. Studies
have indicated that over 70 percent of machine cycle time for an average CNC
machining center is spent making holes. Therefore, PartMaker pays significant
attention to holemaking in order to achieve the greatest gain in productivity. Often,
the same or similar features belong to a group of products that are ordered by the
same shop's customer. Since cycles may be customer specific the user has a choice
of whether or not to store them in multiple cycle files.

Materials Data Base Facilitates Automatic Feeds and Speeds
Calculations

A materials database allows the user to store materials data that is used in the
automatic calculation of feed rates and spindle speeds. The software comes with an
extensive materials database, recommending average cutting parameters. Feed rate
and spindle speed are computed based on tool geometry (size, number of flutes.
etc.) and machinability data. This data is presented in the form of flexible computer
charts giving the user full control over the performance of his machine. The charts
can be quickly modified via a drag and drop screen interaction. Machinability charts
can be further optimized by automatic curve fitting through points of best
performance.

Patented Visual Programming Approach Simplifies Machining in
Different Planes

PartMaker’s Patented Visual Programming approach greatly simplifies
programming parts involving both turning and milling operations in a single set-up,
where such operations are being performed on multiple spindles. With this approach
machining functions such as turning, plane milling and cylinder milling are carried
out in separate 2D planes, allowing you to break down a part into its most basic
elements when developing a part program. You can program machining operations
in different faces (planes) and specify up to twenty-four different faces per part. A
separate face window is associated with each face of a part.

2 PartMaker Copyright @2014 Delcam Ltd



Optimized Process Plan Generation Saves Programming Time

Rather than creating a job plan in a conventional sequential manner, the
programmer describes the placement of groups of part features on the surfaces of a
machined part. Once the part features description is entered into the computer,
PartMaker automatically generates an optimized job plan. The results are
summarized in a Process Table Window that can be reviewed on the screen or
printed out. The Process Table lists tools and cutting conditions for each process.
Feed rates, spindle speeds and cycle time are automatically calculated and
displayed. The cycle time allows the programmer to quickly estimate the cost of
machining a part. While reviewing the Process Table, the user can manually modify
the sequence of processes as well as cutting conditions.

Graphic Process Synchronization Simplifies Cycle Time Optimization

Once you have laid out your various tool paths, PartMaker allows you to visually
synchronize processes being performed on separate spindles or by different tool
posts. This eases the process of optimizing cycle time to assure your Turn-Mill
Center is being used most productively. This visual synchronization is accomplished
via the Set Modes dialog on the Process Table. A unique mode has been specified
for each of the various types of synchronization today’s most advanced Turn-Mill
Centers are capable of performing. A picture accompanies each type of
synchronization allowing the user to better understand the type of synchronization
being performed.

User Customizable Output Format Eliminates Manual Editing

When the user is satisfied with the views of the part and its job plan, he proceeds
with the next step (known as postprocessing ) to automatically generate an NC
program for a designated machine. The part program is optimized, using
subroutines, to occupy minimum space in the machine tool memory and shorten
transmission time. PartMaker eliminates the need for manual editing of the
generated NC program - a well-known stumbling block of most CAM systems.

The ability to generate editing-free programs results in an additional productivity
gain. It is achieved by giving the user full control over the generated NC program
format by means of a flexible ConfigPost application that allows the user to create
and save custom postprocessor configuration files for virtually any Turn-Mill control.
ConfigPost uses the familiar Windows interactive environment that enables the user
to do output customization quickly and easily.

Verification by Cutting Simulation Catches Programming Errors

PartMaker comes with an integrated simulation module that graphically simulates
the entire cutting process-utilizing solid modeling techniques. This allows the
programmer to catch errors before expending machining time.

Copyright @2014 Delcam Ltd User Guide 3



About This Guide

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Please read this section to determine which chapters in the PartMaker User Guide
address your needs.

“Getting Started With PartMaker” explains how to get started with
PartMaker. This chapter includes a description of the hardware and software
you need to run PartMaker and tells you how to install PartMaker and related
files. It also shows you how to access PartMaker on-line context sensitive help.

“PartMaker Fundamentals™ discusses the unique programming approach
PartMaker employs for programming Turning Centers. Concepts covered in this
chapter include selecting the appropriate Face Window, setting up and working
with PartMaker’s databases, PartMaker Synchronization modes and material
control processes, using various PartMaker icons and Snap Modes and
synchronizing processes being executed simultaneously on the machine.

“Programming the Turn Tutorial Part” shows you how to create a sample
part using some of the most popular features of PartMaker. We recommend you
go through this chapter to familiarize yourself with the PartMaker application.

“PartMaker Simulation™ discusses how to use and the functionality of
PartMaker’s 3-D Simulation module.

What you will not find in this manual is an explanation of every PartMaker dialog
and parameters. For information on specific PartMaker dialogs, use the context
sensitive help that comes with PartMaker. This context sensitive help can be found
by pressing the F1 key on your keyboard.
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Chapter 1: Getting Started With
PartMaker

In Your Package
= PartMaker CD-ROMs

= PartMaker Manuals

= Hardware lock

You will receive a license file that works with the hardware lock. For standalone
licensing the file is called a Product Authorization File (PAF). For network licensing
the file is an RMS license file. Obtaining and installing the PAF file will be discussed
later in this chapter in the section titled PAF Installation Instructions. The
PartMaker Installation guide explains the RMS license file in detail.

Technical Support

Please use the following information when you wish to get Technical Support or
more information about PartMaker’s products:

Phone: 215-643-5077
Fax: 215-653-0105
E-mail: support@partmaker.com

Web Site: http://www.PartMaker.com

Copyright @2014 Delcam Ltd User Guide 1-1



Before Using PartMaker...

Before you begin working with PartMaker, you need a basic knowledge of Microsoft
Windows operations. You should understand mouse techniques such as pointing,
clicking, double clicking, dragging, choosing menu commands, and making dialog
selections. If you are unfamiliar with basic Microsoft Windows terms or techniques,
see your Microsoft Windows documentation for details.

System Requirements

Please read the following sections to determine what you’ll need to get started with
PartMaker. To use PartMaker, you need a Windows-based PC with the following
specifications:

Parasolid Full Machine Advanced
PartMaker - .
Standard Import Module Simulation Surface
(Solids)* (FMS) Machining (ASM)
Processor Pentium 3 800 Pentium 3 800 Pentium 4 3 Intel Core Duo
MHz or higher MHz or higher GHz or higher | processor or higher
Memory 512 MB or more 1 GB or more 2 GB or more 4 GB or more
Hard drive 40 GB 40 GB 40 GB 80 GB
Independent 512 MB
video card 128 MB NVIDIA 512 MB NVIDIA NVIDIA 1 GB NVIDIA

64-bit and 32-bit versions of PartMaker are available and are supported on Windows
7. Only the 64-bit version of PartMaker is compatible with Windows 8 PCs.

Please take note that Microsoft has discontinued support for the Windows XP and
Vista operating systems.
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Starting PartMaker
From your desktop, double-click the PartMaker Mill icon.

A window containing information about PartMaker appears for a few moments.
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CTNE ]

- =

PartMaker 2015

e

The PartMaker application window and the Setup dialog are displayed in the Face

Window.
o= Setup [Machine Type = Turn Center] “
Settings Stock
® Main Spindle Sub-Spindle Seftings. Slug v
Orientation Boundaries List of Face Windows
[ Fort
. @ 1 Front
s
q Xc
0
b
Vi I
/ i
I
I
LZc
LengthiL): 3 oD:[35 Rename to
.0 1
Tool Change X{Xc): |10 Excess Stock (E):|0 New te

Tool Change Z({Zc): 1 Work St 2 —

Work Offset: G54 Apply Close

MmO =

Exiting PartMaker
1 To exit PartMaker, choose Exit from the File menu.

If you changed an open job file, a dialog prompts you to save the current job
file before exiting.

PartMaker
|'®'\ Save job file?

Cancel

2 Do one of the following:
a Click <Yes> to save the changes.

b If the file is untitled, select a location and enter a file name in the dialog
that appears, then click <OK=>.

¢ Click <No=> to discard the changes and exit.

d Click <Cancel>= to return to the presentation window without exiting.
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Using On-Line Help

On-line help provides fast access to information about the application’s tools,
commands, dialogs, and program features. Help commands are located in the Help
menu in PartMaker:

1

Choose Help Topics from the PartMaker Help menu or press <F1=>.

The Help window appears, displaying the Main Index.

2
B
Hide Locate Print  Options

Conterts | Index | Search

Important User Notices|

‘Welcome to PartMaker help

-+ |2] Material ibrary

Sequence of programming steps

- |2] Introduction to PartMaker

0 PartMaker windows

@ Product features

@ Menus

@ Dislogs

@ PartMaker Post Configuration file
PartMaker Programming Tips

@ partMaker Concepts

- |2?] Machine Description for Advance
@ Full Machine Simulation (FMS)

--|2] Programming directly on a solid ¢

@ Advanced Surface Machining (AS

- |?] Delcam Ltd Software Licence Ar
- [7] Term Licences

PartMaker Reference Help 2015

syl

PartMaker 2015
Reference Help

i .
¥ | Solutions

PartMaker 2015-SF3

Click an index to view a list of help topics.

Click the topic you want to read about.

Information about the selected topic appears in the window.

Note: Some topic lists include sub-lists from which you can select a help topic.

To return to the last screen you viewed, click the <Back> button.

To search for information, click the <Search=> tab.

Type in a key word to choose a topic and click the <List Topics> button.

1-4 PartMaker
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7 Click the <Display> button to view the selected topic. Your help screen will
appear as below:

B PartMaker Reference Help 2015 = =

& S @

Hide Locate Back Print  Options

Search ~

Cortents | Index | =f q l>
Type in the word(z) to search for:

menu vl M

List Topics enus

Select topic: Found: 235 The [[EM bar s located at the top of the main window and contains several menus,

Title Location Ra ™ such as File and Edit. Click on 3 to display a list of options available from that

Face window, C... PartMak... 2 s

Sequence of pr... PartMak... 3 Some [GERT options contain additional submenus, indicated by a small arrow to the

Hole Groun Para PartMak 4 right of the text. Click the arrow to display a submenu. For example, clicking the File

P folowed by the Export option, displays additional options in 3 sub-EE.

Set View PartMak... 5

Preferences dial... PartMak... 6 b Shorteuts to the most ffrequently .','59.;" aptions are ako avaiabie

Main Toolbar PartMak... 7 *—O

Drawing Layout ... PartMak... 8

Edit menu PartMak... 9

Import Setup As... PartMak... 10
Export Setup As... PartMzk... 11

Duplicate PartMak... 12
Vi
Solids menu PartMak... 13 View (0T
File menu PartMak... 14 ToolMinder
TooMinder menu  PartMak... 15 Part Features [P0
Setup Assembly PartMak... 16 v Job Optimizer [T
S 24 Simulation [ERM
[ 5earch previous results M
Match similar words ]
[] Search titles orlly m v
e o

8 When you are finished using help, choose Close from the help window’s
Control menu.
Using Context-Sensitive Help
To view context-sensitive help while viewing any PartMaker dialog:
1 Display any PartMaker dialog.
2 Press <F1= to display the help topic for the dialog.

Installing Updates

PartMaker Version 2010 and higher allows you to update to more recent versions
and service packs of the software automatically from the PartMaker environment.
You can check for and download the most recent version of PartMaker by selecting
Check for PartMaker Updates from the Help menu.
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Working With Databases

Databases are where you store tool, material, and cycle information for
PartMaker jobs. PartMaker uses material, tools, and cycles databases to store the
information needed for each job.

Material Database

A Materials Database allows you to store your shop’s accumulated materials data.
Materials data is used by PartMaker in the automatic calculation of feedrates and
spindle speeds. In addition, you can utilize material data in the extensive material
library provided with PartMaker.

Turn to Appendix A for a complete list of materials.

Tools Database

A Tools Database allows you to keep track of your current tool inventory. PartMaker
uses geometric and cutting tool characteristics saved with each tool in the database
for automatic cutting conditions and automatic depth calculation.

Cycles Database

PartMaker lets you combine a number of repetitive operations (center drilling,
drilling, tapping, boring, etc.) into a single entity called a Cycle. All cycles are saved
in a Cycles Database. For each cycle operation, you can designate a tool from the
Tools Database. Once a cycle is created, you can recall it at any time when you
need to use it again.

Working with Files

PartMaker uses several kinds of files for storing tools, cycles, and material
information as well as your jobs and the postprocessor files used to create NC
programs for machining.

= Information about tools in the tool crib is saved in Tools files that have the
file extension .TDB.

= Information about material characteristics needed to calculate feedrates and
spindle speeds is saved in Material files that have the file extension .MDB.

= Information about user-created machining cycles is saved in Cycles files that
have the file extension .CDB .

= Part geometry is saved in Job files that have the file extension .JOB.

= Postprocessor configuration information is saved in Post Configuration files
that have the file extension .PST.
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Chapter 2: PartMaker® Fundamentals
Introduction

This chapter discusses the various components of PartMaker’s programming
approach for Turn Centers. This chapter introduces the following topics:

= Choosing the proper Machining Function Face Windows
= Programming convention

= Setting up and working with PartMaker’s Tools, Materials and Cycles
databases

= Using Icons
= Process Synchronization Rules and Techniques

= Material Control Processes

Machining Function Selection

CNC laths are capable of performing a full set of turning operations: facing, turning,
grooving and threading.

PartMaker CAM Software from PartMaker, Inc. applies a Patented ‘divide and
conquer’ programming strategy to simplify programming of Turn-Mill Centers.

PartMaker helps you separate a complicated part surface into a manageable set of
faces that may be either planar or rotational in nature. All features are represented
by a surface relative to which a set of part features is referenced.

On each face, a set of features may be machined using a variety of cutting tools.
The software takes advantage of the Microsoft Windows operating system, which
allows multiple windows to be displayed and accessed simultaneously.
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Getting Started: The Setup Dialog

PartMaker employs a programming methodology whereby each machine motion
type can be separated into a different window dedicated to a specific machining
function. Every one of these windows is known as a Face Window. Once created,
each Face Window can be accessed from the Window menu.

Selection of the various machining functions is carried out in the Setup dialog. The
%) Setup dialog can be accessed from the View menu or by clicking on the shortcut to

the Setup dialog located in the upper left hand corner of your Face Window. On
Startup, or when accessing the Setup dialog for the first time, you will see the
following dialog. Some of the important components of this dialog are explained
below:

Spindle Stock
@ Main Spindle ) Sub-Spindle [ Settings... (S -

Oriertation Boundaries List of Face Windows

¥ [tFomt ]
. @ 1 Front
s
T —f—3
‘E\’ Xc
N \
LZc+ —L—
Length(L): 3 0D: 35 Rename to:
o 0 1 —a—4
Tool Change Xic): 10 Excess Stock (E): 0 New

Tool Change Z(Zc): 1g Work Shitl): 3

44—

wm—=oO=

| | |
8 7 6

1 Settings: Allows you to access the Spindle Settings dialog. The Spindle
Settings dialog allows you determine if you wish to use a chuck or a collet.

The Main Spindle and Sub Spindle radio buttons are disabled in PartMaker
Turn as this module assumes you are working on a single spindle lathe. If
performing work on a twin spindle lathe, please use the PartMaker Turn-Mill
module.

2 Stock: Determines the type of stock being machined, either a prismatic Slug
or Bar stock. Once the setup dialog has been completed, you can use
PartMaker’s Define Custom Stock Shape command to create a custom,
user defined stock.

3 List of Face Windows: Presents the list of Face Windows created for a
particular job file.

4 Rename To: States the name of a given Face Window. You should give
each Face Window you are working with an appropriate name based on the
machining occurring within that Face Window. The number on the left of this
field determines the order of the Face Window when you have a number of
Face Windows in a particular job file. Generally speaking, you will only need
one machining Face Window in PartMaker Turn.
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5 Function Buttons: These buttons allow you to perform the following
operations in the Setup dialog:

New: Creates a new Face Window.

Delete: Deletes an existing Face Window. This button will only be active
when you have more than one Face Window and DO NOT have a Process
Table generated.

Duplicate: Not enabled in PartMaker Turn.

Apply: Applies any changes made within the Setup dialog and leaves the
dialog open.

Close: Applies any changes made within the Setup dialog and closes the
dialog and places you into a Face Window.

6 Boundaries: Used to set the stock boundaries of your part. The parameters
used to do so are explained here:

Length (L): Length of the finished stock
OD: Outside diameter of the stock
ID: The starting inside diameter when using tube stock

Excess Stock (E): The amount of material to be removed from the stock
to create the desired finished length. PartMaker takes excess stock into
account only for facing operations.

Work Shift (1): Specifies distance of the stock face from the chuck or
collet face.

Work Offset: If used by the post processor, inserts a work offset code
into the part program. This option may be used with Fanuc and similar
controls that make use of work offset codes. Consult the documentation
for your control for specific information about work offset codes. See the
ConfigPost User Guide for more information on configuring your post
processor output.

7 Orientation: Used to set the tool change position in X and Z for the tools in
the job. These fields may or may not be used by the post processor,
depending on the tool change NC code requirements of your particular
machine tool. See the ConfigPost User Guide for more information on
configuring your post processor output.

Tool Change X (Xc): The tool change position along the X axis.
Tool Change Z (Zc): The tool change position along the Z axis.

8 Notes: Allows you to specify notes about a particular Job or Face Window.
Depending on the configuration of the post processor you choose, the
contents of these fields can be output into your NC program. See the
ConfigPost User Guide that came with your PartMaker Software for more
information on post processor configuration.
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Machining Function: Turning

The Turn machining function uses conventional turning tools moving in the X and Z-
axes. Motion is programmed using X and Z coordinates. This machining function
includes on centerline drilling where a drill is held stationary while the spindle
holding the part rotates. All drilled holes must therefore be on the rotational
centerline of the part.

The picture below shows the appearance of the Setup dialog when performing
Turning on the Main Spindle.

Spindle

(@ Main Spindle Sub-Spindle
Orientation Boundaries List of Face Windows

¥

—
o |

— L —

LengthiL): 3 0oD: 35 Beamela:
ID: 1 Front

Tool Change X(¥c): 10 Excess Stock (E): 0

Tool Change Z{Zc): 1 Work Shit(): 3

Work Offset: G54

Length (L) Length of the finished part

oD Starting outside diameter of bar stock
before machining

ID Starting inside diameter of bar stock
before machining

Excess Stock (E) Rough stock left for facing on the front of
the part

Work Shift(l) Specifies amount of the part protruding
from the chuck during machining

Work Offset Specifies the work offset for the current
face window
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PartMaker Programming Convention

When using PartMaker Turn for creating part geometry and NC programs, it is
important to understand that all work is done moving from right to left in the Z-
axis, this means all drawing and tool path generation is created by moving to the
left in the Z negative direction. To summarize, PartMaker always assumes the collet
or chuck to be to the left.

It is important to keep the right to left programming convention in mind when
drawing, creating tool paths, and when setting up tools. Tool orientation should
always be assigned assuming programming in the same direction.

Working with Files

PartMaker uses several kinds of files for storing tools, cycles, and material
information. Your jobs and post processor files used to create NC programs for
machining can also be stored in their own files.

= Part geometry, tool path, and process information is saved in Job files that
have the file extension .JOB.

= |Information about tools in the tool crib is saved in Tools files that have the
file extension .TDB.

= |Information about material characteristics needed to calculate feedrates and
spindle speeds is saved in Material files that have the file extension .MDB.

= Information about user-created machining cycles is saved in Cycles files that
have the file extension .CDB.

e Postprocessor configuration information is saved in Post
Configuration filesthat have the file extension .PST.

The Job File

The Job file is the main file type used in PartMaker. Every job file must have a
tools and cycle file associated with it. However, particular tools and cycles files
can be (and should be) associated with many if not all of your job files. Job files
have the extension .job.

The name of the current job file you are working with is displayed at the top of
the PartMaker screen as shown below:

& PartMaker/Turn V2015 (64-bit) DEMONSTRATION license [Job File = Turndemo,job]

File Edit View ToolMinder PartFeatures Job Optimizer Simulation Solids Window Help

APHB &2 ¢ XheX SHEBER A0 HERTE T =@
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Working With Databases

Databases are where you store tool, material, and cycle information for PartMaker
jobs. PartMaker uses tools, materials, and cycles databases to store the
information needed for each job.

Material Database

A Materials Database allows you to store your shop’s accumulated materials
data. Materials data is used by PartMaker in the automatic calculation of feed
rates and spindle speeds. In addition, you can utilize material data in the
extensive material library provided with PartMaker.

Turn to Appendix A for a complete list of materials.

Tools Database

A Tools Database allows you to keep track of your current tool inventory.
PartMaker uses geometric and cutting tool characteristics saved with each tool
in the database for automatic cutting conditions and automatic depth
calculation.

Cycles Database

PartMaker lets you combine a number of repetitive operations (center drilling,
drilling, tapping, boring, etc.) into a single entity called a Cycle. All cycles are

saved in a Cycles Database. For each cycle operation, you can designate a tool
from the Tools Database. Once a cycle is created, you can recall it at any time

when you need to use it again.

Material Database

The Material Database allows you to store your shop’s accumulated materials
data. PartMaker uses materials data in the automatic calculation of feedrates and
spindle speeds. The Materials Database allows you to choose from a variety of
different materials and even adjust them and store your changes in order to
customize feeds and speeds to your shops requirements.

Turn to Appendix A for a complete list of materials. You can also use the On-line
Context Sensitive Help that comes with your PartMaker system to view a complete
list of included material files, inclusive with various material grades for each.
Selecting a Material File

When creating a part, it is important to select a material. To do so:

1 Choose Open Material File from the File menu to display the Open Material
File dialog shown below:

v Computer » O5(C) » PartMsker » pm-tum » Material = | 3 W Search Moterio £
Crganize = New folder z - [l @
{ Favoetes
[ Deshop 8] ang_ame.mom
I8 Downlosds B fdu_sBwmdts
W Recent Places &) Carbides.mdb
8] ChnickeLmdh
i Libraries 1] Cop_alicmdb
¥ Decuments o B Cop alivamdt
o Musie | B Emprymds
= Pictures 3] tron_due.mdb
B videos ] iron_gre.mdb
B Leadalic.mdb

™ Computer 8] Mag_aite.mdl
& osic) 8] Mag_allwmdt
i Server F (\PMDATA\Rock) () &) Nickelwe mdb
5 ¢ ({\Development-pc) 8] 5t_allow. malb

B 5e_carbmdb

B 41 frnemwmh

= | All Fites (*.MDB) -

Open |+ Cancel
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2 Locate and select ST_FMSTW (Free Machining Stainless Steel Wrought) from
the list and click <Open=>. You are returned to the Face Window.

3 To view the cutting characteristics of the selected material, choose Material
from the ToolMinder menu and you will the see the dialog shown below:

3 partMaker - Material File : St_fmstw.mdb [z
Feed (in/rev) Chart:
0.031
0029 _) Speed-HSS
0.027 ) Speed-Carbide
0.025
0023 @) Feed
0.021
0,019 Operation Type:
0.017 ;
0.015 @ Dl
0013 Tap
0.011
0003 _) Chamfer
0.007 _ Bore
0.005
0003 ) Ream
0.001 ) End Mill
025 05 075 10 125 15 175 20 _) Slot Mill
Tool Diameter (in) _) Face Mil
) Thread Mill
[ Metric [] Smooth Ranges ) Tum
Thread
_) Groove
") Thread Whid

Customizing a Material File

You can customize materials files in PartMaker by adjusting the feed and speed
charts displayed in the Material dialog. To do so:

1 Choose Material from the ToolMinder menu to display the Material File
dialog shown below:

52 PartMaker - Material File : St_fmstw.mdb [==3a]
Feed (in/rev) Chart:
0.031
0029 ) Speed-HSS
ggg " Speed-Carbide
0.023 i keed
0.021
0.019 Operation Type:
0.017 ;
0.015 @ Drill
0.013 Tap
0.011
0,009 _) Chamfer
0.007 _) Bore
0.005
0,003 ) Ream
0.001 ) End Mill
025 05 075 10 125 15 1795 20 _) Slot Mill
Tool Diameter (in) _) Face Mil
) Thread Mill
[T Metric [T] Smooth Ranges 2 Tum
Thread
") Groove
") Thread Whid

2 Click the third radio button on the right hand side to display the feed chart.
By clicking on and dragging the node points lying on the chart or the axes,
you can customize feed rates for different sized drill. The same technique can
be employed for spindle speeds as well for all the tools listed.
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3 Once you are satisfied with the changes you have made, you can save your
changes by choosing Save Material File As... from the File menu. In the
file name section, enter “steel_303” and click <Save> to save the material
as shown below:

“* Save Material File s (i

S - v\i » Computer b OS(C) b PartMaker + pm-tumn b Material + |44 | Search Material ) ‘
Organize v New folder = @
X Favorites Mame Dste modified Type Size E
B Deskiop Alu_alle.mdb 12/4/200010:55 AM  Microsoft Office A... KB
8 Downloads Alu_allwmd 12/4/200010:57 AM  Microsoft Office A... 7KB
Ll Recent Places Carbides.mdb 12/4/20001118 AM  Microsoft Office A... KB L
Chrickel.mdb 12/4/200011:21 AM  Microsaft Office A... 7KE
A Libraries B Cop_allc.mdb 12/4/20001126 AM  Microsoft Office A... KB
5 Documents Cop_allw.mdb 12/4/200011:28 AM  Microsaft Office A... 37K8
& Music 12/5/20009:27 AM  Microsoft Office A... KB
&) Pictures 12/5/20001042 AM  Microsaft Office A... 37K8
H Videos 12/4/20001136 AM  Microsoft Dffice A... KB
12/5/20001043 AM  Microsaft Office A... 37K8
18 Computer 12/5/200010:46 AM  Microsoft Office A... 7KE
£ os(c) Mag_alhw.mdb 12/5/20001048 AM  Microsaft Office A... 37K8
9 Server F (\PMD: Nickelwe.mab 12/5/200010:20 AM  Microsoft Office A... 7KE
53 ¢ (\Developmen ™ B 5t allow.mdb 12/5/20001021 AM  Microsaft Office A 37 K8 <
File pame: -
Save as type: [AllFiles (*.mdb) -]

You will now notice the new name of the material file at the top of the Material
File dialog as shown below:

ﬁ PartMaker - Matenal File : steel_303.mdb

o

& Note: When saving changes to material files, you must give them a
different name than the initial PartMaker material used. The material
files that come with PartMaker are read-only files and cannot be
overwritten.

4 Click on the Ranges button to see how the chart is calculated. Notice how
with each tool you can change parameters on which speeds and feeds are
based as well as the speeds and feeds themselves. Click <OK=> to close this
dialog.

From

Tool Diameter ({in) 0.125

Speed feet/min) 10 30

Feed (in/rev) 0.001 0.002

[ Metric () End Mill
() Slat Mill
Cutting Step Comection Factor: 1 @) Face Mil

Thread Infeeds 1 Thread Mil
&) Tum

) Thread

") Groove

First Pass: 0.015 Last Pass: 0.001

[ Cancel ]

5 Click the close box in the upper, right-hand corner of the Save Material File
as: dialog box to return to the Face Window.
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Cycles Database

PartMaker lets you combine a number of repetitive operations (center drilling,
drilling, tapping, boring, etc.) into a single entity called a Cycle. All cycles are saved
in a Cycles Database. The Cycles Database can store up to 1,800 cycles. For each
cycle operation, you can designate a tool from the Tools Database. Once a cycle is
created, you can recall it at any time when you need to use it again. Cycles can be
setup for both cross holes and holes on the face of the part, as well as for holes
involving both live and dead tooling.

Creating and Storing Cycles

In this exercise, you will create a cycle for on-center hole on the face of a part
using existing tools in the tools database. This cycle will contain a center drill

and a drill.

I:lé'J You can access PartMaker’s Cycles Database by choosing Cycles from the
— ToolMinder menu. Once you are in the Cycle Data dialog, to create a new

cycle:

1 Click the <New=> button to create a new cycle. A blank cycle such as the
one below will be displayed.

List of Cycles
G i =
Operation Type Canned Cycle Diam Depth | DAl_1

© (o -] [oRIL BIE

I = z)

l = -]

| —

[ Bl 2

[ v] [ v] Rename to

[ ] 2 Untitled2

— 5

— -

i Bl 8

2 Next, choose the operations that will comprise the cycle. To do so, choose
center drill and drill, respectively, from the Operation Type drop-down menu.
After doing so, your dialog should appear as shown below:

List of Cycles

ofe.aé?irm Op%?: " Canned Cyce et Depth 155!
© [cemer  ~][DRIL =)o
[l ~| [DRILL <o
[ ] x)
)
[ ] x)
[ '” '] Rename to
[ ) 2
—] J
— 2
E— 3
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3 Next, choose the corresponding Canned Cycles from the Canned Cycles drop
menu for each of these operations, which will be DRILL and DRILL,
respectively.

Finally, specify the hole diameter for each tool. In this case, the Center Drill
should be 0.0938 and the Drill 0.125.

After entering the parameters as specified above, your dialog should appear as
shown below:

I Cycles Data  File = CiP

Major Operation H_ole
Operation Type Canned Cycle Diam Depth

@ [ceer  ~][DRIL ~| n.os3s

(Dl ~] [DRILL | 0125

o 7]

-
v][ ame to:
-

o
=t (s | (Lo |
=t

4 Click the <Select Tools> button to select or add tools for the corresponding
operations as shown below:

[ &5 Cycles Data  File = CAP

Major Cperation H_0|9 Tool DriII 1
Operation Type Canned Cycle Diam Depth D Untitled?
© [Cemer -] [DRILL ~| 00338 T009
I © [ ~| [pRIL ] 012 T010 I

5 In the Rename To: field, rename the cycle Drill 1/8 and click the <Apply>
button.
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6 The completed Cycle Data dialog should appear as shown below:

List of Cycles

Drill_1

Major Operation lea Tool
Opemton " Twe'  CavedCee  Dam  Deph 3 D —
©® [Ceter  <[DRIL -] n0s3e 009

-] [DRILL -] 0125 010

o)
9]
o)
'][ Rename to:

v [1/2 Diil

2l
=l
Al

Notice that the column for depth has not been filled out. It has been
intentionally left blank in order to allow PartMaker to calculate the depths of
cut for each tool automatically when applied to the part. This automatic
calculation is based on the nominal hole depth and specified geometric
characteristics of the tools in the cycle.

One cycle may be applied to many different jobs, and allowing PartMaker to
calculate the depth of cut makes each cycle more flexible. It may at times be
desirable to enter a value into the depth field. When doing so, be advised
that this value will be “hard coded” and that whenever using the cycle, this
tool will always travel to the depth specified in the Cycles Data dialog.

7 Once you are satisfied that your dialog appears as the one above, click the
<Close= button.
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Using the CAD/CAM Switch
EB This icon represents CAM mode. Clicking it will switch the program to the CAD mode. #{?

All tool path creation and process development is done in the CAM mode. All
geometry creation and alteration is done in the CAD mode.

Using the Color Bar
Sample Color —— @l [H[WNN_|

You use the color bar in the upper-right corner of a Face Window to select a color
for group symbols. You can also use it to change the color of geometry. The group
symbol or geometric element will have the color of the currently chosen Sample
Color.

“&  Note: If you want to change the color of a Group Symbol, select the Group
Symbol in the Job Explorer, click a color on the color bar, and then click the
Sample Color on the left side of the color bar.

To change the color of a geometric element, select the geometry in the Face
Window, click a color on the color bar, and then click the Sample Color on the left
side of the color bar.
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Using the Icon Toolbars

PartMaker Version 9 and higher provides Toolbars to speed up commonly used
functions throughout the software. PartMaker supports four types of icon toolbars, a
Main Toolbar which is available throughout a job file, a Face Window Toolbar
which is associated with each Face Window, a Solids Window Toolbar which
appears when working with an imported Solid Model and a Simulation Toolbar
which appears when working in PartMaker’s 3D simulation. Here, the Main Toolbar
and Face Window Toolbar are explained. Chapter 4 of this guide will explain the
use of the Simulation Toolbar while Appendix C to this manual will explain the use of
the Solids Window Toolbar.

Main Toolbar

The Main Toolbar lets you perform many of the functions in PartMaker’s menus
with the click of a button. The Main Toolbar will look the same throughout your
PartMaker session and appears as below:

ABPHB-S-2XDhEX S5 EER|&EB HER 1 5

&  Note: When holding your mouse over any of these icons, a “Tool Tip” will
appear showing the function performed by that icon.

Face Window Toolbar — CAM Mode

The Face Window Toolbar lets you perform many of the functions in PartMaker’s
menu’s with the click of a button. The Face Window Toolbar applies only to the
active Face Window and may look differently depending on the Machining
Function Face Window being used.

HEF] s L& @ @ |50 ~2 @0
Face Window Toolbar — CAD Mode

VPPEX QAQA|a a a9l

Displaying Toolbar Icons

The display of the Toolbars can be manipulated by choosing Toolbars from the
View menu. When a toolbar is checked, it will appear. When unchecked, it will
not be visible.
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Creating Groups of Part Features

Groups of part features such as holes and profiles are created in PartMaker. The
currently selected group icon or Group Symbol in a Face Window is the work

group from which tool paths are being added.

To create a new Group Symbol:

1 Click the desired color on the color bar.

2 Choose New Profile or New Hole Group (depending on the type of Part
Feature being created) from the Part Features menu to display the Group

Parameters dialog

When you exit the dialog, the new group is created using the color you

specified as shown in the image below.

Job Explorer

= =8 > Front

@ Groowve ID

Threading_In

T Cutoff

Using the Graphics Icons in PartMaker CAD mode

You can create your part drawings in PartMaker in the CAD mode. Alternatively,
you also import drawings from other CAD systems into PartMaker by using the
Import command from the File menu. Imported geometry can be altered in

PartMaker’s CAD mode.

CEbB | >N00%FS
ZE0| 00003 &1

goFF@AX A @aa FOIAY

[ Delcami(. )

Geometry is created in PartMaker CAD using the Graphics Icons that include
Drawing Icons and Snap Modes.
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Geometry Drawing Icons

Geometry Drawing icons allow you to create different types of geometric
constructions such as lines and arcs. PartMaker’s icons are defined below.

3

B H N %X & ©

—
=% :
\> =

2o

o

0O 2 X0 00606

Selection Icon indicates that the system is in the selection mode. In this mode you can
select lines, arcs and circles in the Face Window either by clicking on them or dragging a
selection rectangle around them.

Zero lcon allows you to define a new location for the zero point using Snap Modes.

Trim/Extend Icon allows you to stretch or shorten an existing line or arc.

Remove Icon allows you to remove portions of lines or arcs between intersection points.

Line Thru Two Points Icon allows you to create a line between two points specified
using Snap Modes.

Connected Lines Icon allows you to create connected lines with end points specified
using Snap Modes.

Line Parallel Horizontal axis Icon allows you to create a line parallel to the Horizontal
axis by specifying positive or negative offset.

Line Parallel Vertical axis Icon allows you to create a line parallel to the Vertical axis
by specifying positive or negative offset.

Parallel Element Icon allows you to create a line, arc, or circle parallel to the cursor
selected entity specifying an unsigned distance.

Line on an Angle Icon allows you to create a line on an angle to a cursor-selected line
passing through a point specified using Snap Modes.

Fillet Icon allows you to insert a fillet between two cursor-selected lines or arcs.

Chamfer Icon allows you to insert a chamfer between two cursor-selected lines or arcs.

Circle with a Known Radius and Center Icon allows you to define a circle with a
center specified using Snap Modes.

Circle with a Known Radius and Two Points Icon allows you to define a circle with
two points on the circumference specified using Snap Modes.

Circle with a Known Center and a Point Icon allows you to define a circle with a
center and a point on the circumference specified using Snap Modes.

Circle Through Three Points Icon allows you to define a circle with three points
specified using Snap Modes.

Polygon Icon allows you to create a various rectangles by entering a flat-to-flat
distance.

Divide/Append Icon aids you in the “breaking” of segments at specific point within the
geometry.

Multiple Offset Icon allows you to offset the selected geometry chain through a user-
defined distance.

Ellipse Icon allows you to create an approximate ellipse in the face window, using
tangential circular arcs.
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Dimensioning Icons

The Dimensioning Icons appear in the PartMaker CAD mode. These icons allow you
to create dimension and annotations on your drawings in PartMaker.

A

e W 0O O F %

I

Note Icon allows you to create a note on a dimensioned drawing.

Note with Leader Icon allows you create a note with an arrow leader to
point to a specific item on your drawing you wish to annotate.

Angular Dimension allows you to insert an Angular Dimension between
two lines..

Circular Dimension lIcon allows you to insert a Circular Dimension on arc
or circle.

Horizontal Dimension Icon allows you to insert a Horizontal Dimension
between two points that are either end points of arcs and lines or centers
of circles.

Vertical Dimension Icon allows you to insert a Vertical Dimension
between two points that are either end points of arcs and lines or centers
of circles.

Linear Dimension Icon allows you to insert a Linear Dimension between
two points that are either end points of arcs and lines or centers of circles.

Flexible Dimension Icon allows you to insert a “Flexible Dimension” that
is automatically set by the software to either Horizontal Dimension or
Vertical Dimension or Linear Dimension depending on the cursor position
when the text location is specified.

2-16 PartMaker
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Snap Modes

Snap modes are used in conjunction with geometry icons to define point location.
PartMaker’s Snap Modes are defined below. Snap drawing modes are also used in
the CAM mode to define tool path location.

@M@':'EGX\\O| = | Define Start Point

ZX Coordinates: Used for entering Cartesian coordinates.

E For Face Windows of various machining functions, this icon will change
accordingly.
ZX for Mill ZX Plane and Turn
XY for Mill XY Plane, Mill Polygon, Mill End Index, Mill End Polar and Mill
Diam Polar
ZC for Mill Diam Index and Mill Cylinder
ZY for Mill ZY Plane

2

Polar Coordinates: Used for entering Polar coordinates

Point on a Circle: Clicking a point on an existing arc or circle and entering
an Angle

(]

=i Screen: Clicking a cursor location anywhere within the face window

Grid: Clicking a grid location (grid can be turned on from the View Menu by
choosing Show Grid. Grid size can be set in the Preferences dialog accessed

H

from the View menu).

©

Circle Center: Clicking the center an existing circle

X

Closest Intersection: Clicking the closest intersection of geometric elements

l”

End of an Element: Clicking the end of an existing line or arc

Middle of an Element: Clicking the middle of an existing line or arc

|

Tangency: Clicking near the tangency point that will be calculated by the

&

system

Horizontal Constraint allows you to specify a point whose vertical
coordinate remains constant, allowing changes in horizontal coordinate only.

|T Vertical Constraint allows you to specify a point whose horizontal
coordinate remains constant, allowing changes in vertical coordinate only.
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Using the Graphics Icons in PartMaker CAM mode

The Graphics Icons on the left side of a CAM Face Window allow you to define and
manipulate tool paths. Certain Graphics Icons for use in assigning a particular part
feature to your part (i.e. a Group Symbol) will have a different appearance and
function depending on the Machining Function Face Window being used.

The two icons below will have the same appearance and usage regardless of which
machining function Face Window you are using.

Selection Icon indicates that the system is in the selection mode. In

% this mode, you can select part features and tool paths in the Face
Window either by clicking or dragging a selection rectangle around
them.

Selected profiles in a Face Window are highlighted; unselected profiles
are not highlighted. Selected holes in a Face Window are highlighted;
unselected holes are hollow. You can delete selected elements by pressing
the <Backspace> key on the keyboard or by choosing the Delete
command from the Edit menu.

@ Zero Icon allows you to define a new location for the zero point or
origin using Snap Modes.

Graphics Icons — Machining Function Turn

The Machining Function Turn Face Window uses two icons to allow you to assign
part features location in order to create tool paths.

Profile Icon enables you to specify that the currently active group symbol is to be
] applied to the profile described by either coordinate entry or by clicking on geometric
— elements.

Chain Icon enables you to specify that the currently active group symbol is to be
applied to a profile that is created when PartMaker automatically connects all the
elements that form an unbroken chain when an initial line or arc is clicked.

2-Point Chain Icon The 2-Point Chain icon allows you to define a profile by the start
point in the chain, and the end point of the chain.

Profile Info allows you to select an element (line or arc) on the profile curve and to
display a Profile Info Dialog. This icon is available only if a profile group already exists.

T v
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Material Control Processes

Material Control Processes (MCPs) are turning processes that do not involve
material removal but do require NC programming. MCPs can be inserted into the
Process Table via the <Insert Material Control Process> command under the
Job Optimizer menu. Upon insertion into the Process Table, MCPs will be placed at
the top of the Process Table by default. MCP actual place in the process will be
determined by clicking on the arrow beneath the cutting after which the MCP should
be activated.

The applications of each MCP available in PartMaker Turn are explained below along
with an explanation of the parameters needed to activate it.

= Note: Individual post processors may support certain MCPs but not others.
Please consult your machine-specific addendum or PartMaker Technical
Support to determine which MCP is supported by your post processors.

Bar Feed

The Bar Feed MCP allows the user to insert code for feeding the bar stock out to a
certain Z-coordinate and stopping with it a bar stop mounted in the turret.

_ Pull with Side Gripper

_ Pull with Front Gripper

_) Tailstock Forward

_) Tailstock Retract

") Remove from Main Spindle
Remove from Sub-Spindle
Pull with Sub-Spindle

Transfer from Main Spindie to Sub-Spindle

Tool Infa

Tool No: 0

Tool Offset: 0 . .
Processtime: Q0 min

Position Pairtt
Xr: 355 Figali]

Mote:

Tool No.: Enter the tool station number at which the Bar Stop is mounted. The
number must be a one or two digit integer.

Tool Offset: Enter the offset number for the Bar Stop. The number must be a one
or two digit integer.

Process Time: Enter a time estimation from when the Bar Stop moves from its
safe index position at the beginning of the process to when the Bar Stop moves
back to its safe index position at the end of the process. Time can either be set to
seconds or minutes — see Preferences on how to set time units.

Xr: Enter an absolute x coordinate (measured from the center of the spindle) to
position the Bar Stop before stock is pushed out. This number would typically be
zero.

“&  Note: If using the cutoff tool as the Bar Stop, enter a negative x
coordinate in order to move the cutoff tool insert below the stock
diameter.

Zr: Enter an absolute z coordinate (measured from the face of the part) to position

the bar stop before the stock is pushed out. For short parts, this number can be set
to zero. For longer parts, it is preferred to set this number equal to the length of the
part so that the stock does not ram into the Bar Stop after the collet opens.
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Pull with Side Gripper

The Pull with Side Gripper Material Control Process allows the user to insert code for
pulling the bar stock out to a certain Z-coordinate with a part gripper mounted in
the turret which supports the part from the side.

| Material Cantrel Process Paramete

Function
) Bar Feed

) Pull with Front Gripper
() Tailstock Forward
*) Tailstock Retract
(7) Remove from Main Spindle

Remove from Sub-Spindle

Pull with Sub-Spindle

Transfer from Main Spindle to Sub-Spindle

Tool Info

Tool No.: 0

Full distance(Zp): 3
Tool Offset: 0

Processtime: Q.00 min
Posttion Paint
X385

User Data

Note: [ Cancel |[ ok |

Tool No.: Enter the tool station number at which the Side Gripper is mounted. The
number must be a one or two digit integer.

Tool Offset: Enter the offset number for the Side Gripper. The number must be a
one or two digit integer.

Pull Distance (Zp): Enter an incremental z distance from where the Side Gripper
has clamped onto the bar to where the stock is to be pulled.

Process Time: Enter a time estimation from when the Side Gripper moves from its
safe index position at the beginning of the process to when the Side Gripper moves
back to its safe index position at the end of the process. Time can either be set to
seconds or minutes — see Preferences on how to set time units.

Xr: Enter an absolute x coordinate (measured from the center of the spindle) to
position the Side Gripper above the bar stock before it moves to X0.0 to clamp the
bar. This number is usually greater that the bar stock diameter.

Zr: Enter an incremental z distance (measured from the final cutoff z coordinate) to
position the Side Gripper above the bar stock before it moves in to clamp the bar.
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Pull with Front Gripper

The Pull with Front Gripper Material Control Process allows the user to insert code
for pulling the bar stock out to a certain Z-coordinate with a part gripper mounted in
the turret which supports the part from the front.

[ Material Control Process Paramete e S| |

Function
(") Bar Feed

() Tailstock Retract
") Remove from Main Spindle
Remove from Sub-Spindle
Pull with Sub-Spindle
Transfer from Main Spindle to Sub-Spindle

Tool Info
Grip Coord(Zg): 0

Tool No.: 0

Pull distance(Zp): 3
Tool Offset:

Process time: Qg0 min

User Data

[ Canesl |[ oKk |

Grip Coord (Zg): Enter an incremental z distance (measured from the face of the
bar stock) to where the Front Gripper is to clamp on to the bar.

Tool No.: Enter the tool station number at which the Front Gripper is mounted. The
number must be a one or two digit integer.

Tool Offset: Enter the offset number for the Front Gripper. The number must be a
one or two digit integer.

Pull Distance (Zp): Enter an incremental z distance from where the Front Gripper
has clamped onto the bar to where the stock is to be pulled.

Process Time: Enter a time estimation from when the Front Gripper moves from its
safe index position at the beginning of the process to when the Front Gripper moves
back to its safe index position at the end of the process. Time can either be set to

seconds or minutes — see Preferences on how to set time units.
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Tailstock Forward

The Tail Stock Forward Material Control Process allows the user to insert code for
bringing a tailstock forward for support as a steady rest. This MCP is used for
machines equipped with a hydraulic Tailstock. The tailstock will be in the advanced
position until the Tailstock Retract MCP is activated.

| Material Control Process Param

Function
() Bar Feed
() Pull with Side Gripper
() Pull with Front Gripper
() Tailstock Retract
(7 Remaove from Main Spindle
Remove from Sub-Spindle
Pull with Sub-Spindle
Transfer from Main Spindle to Sub-Spindle

Processtime: Q.00 min

User Data

[ Canesl |[ ok |

Process Time: Enter a time estimation during Tailstock advancement. Time can
either be set to seconds or minutes — see Preferences on how to set time units.
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Tailstock Retract

This Tailstock Retract Material Control process is used for machines equipped with a
hydraulic tailstock. If selected, the tailstock retracts away from the face of the part.
The tailstock will be in the retracted position until Tailstock Advance is activated.

[Waterial Control Process Patm =)

Function
() Bar Feed
() Pull with Side Gripper
() Pull with Front Gripper
@ Tailstock F

(Z) Remove from Main Spindle
Remove from Sub-Spindle
Pull with Sub-Spindle
Transfer from Main Spindle to Sub-Spindle

Process time: Q00 min

User Data

[ Cancal |[ oK |

Process Time: Enter a time estimation during Tailstock retraction. Time can either
be set to seconds or minutes — see Preferences on how to set time units.
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Remove from Main Spindle

The Remove from Main Spindle Material Control Process allows the user to insert
code for removing a work piece from the main spindle using a part gripper mounted
in the turret.

I Material Control Process Paramets

Function
() Bar Feed
() Pull with Side: Gripper
() Pull with Front Gripper
() Tailstock Forward
() Tailstock Retract
@) Remove from Main Spindle:

Remove from Sub-Spindle
Pull with Sub-Spindle
Transfer from Main Spindle to Sub-Spindle

Tool Info
Grip Coord{Za): 0

Tool Mo.: O

Tool Offset:
ool Offset: 0 Frocesstime: Q00 min

User Data

[ Cancel || oK |

Tool No.: Enter the tool station number at which the Part Ejector is mounted. The
number must be a one or two digit integer.

Tool Offset: Enter the offset number for the Part Ejector. The number must be a
one or two digit integer.

Grip Coord (Zg): Enter an incremental z distance (measured from the face of the
work piece on the Main Spindle) to where the Part Ejector is to clamp on to the work
piece.

Process Time: Enter a time estimation from when the Part Ejector moves from its
safe index position at the beginning of the process to when the Part Ejector moves
back to its safe index position after it has released the work piece. Time can either

be set to seconds or minutes — see Preferences on how to set time units.
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Chapter 3: Turn Tutorial Part

Introduction

This tutorial is designed to help you learn some of the most common PartMaker
commands and features you’ll use every day. The illustration on the following page
represents a typical task you might perform. The name of this part is Turndemo.

You’ll create the Turndemo part in this chapter using PartMaker.

This tutorial is presented to cover both inch and metric data entry.

Inch units are

presented as the primary unit to enter and metric values are presented in

parentheses.

How You'll Create Turndemo

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

\/

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 =2 2

Start PartMaker

Define the stock boundaries for the face window

View tool information for the part

View cycle information for the part

Select a material for the part

Setup defaults for Turn

Create Geometry

Perform Turning operations

Face the front of the part to finished length
Define the hole for a drilling cycle

Define the profile for an external turning cycle
Define a groove for an internal grooving cycle
Define an internal threading cycle

Create a cut-off operation

Generate the Process Table

Simulate the cutting of the part

Select a post processor

Generate an NC Program
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Inch Units
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The major operations involved in producing the part shown in TURNDEMO are as
follows:

Face the front of the part using Face Turning

Center drill and drill the 1.00-inch diameter hole in the center using a Drilling
Cycle.

Rough and finish the OD profile using OD Turning

Bore the ID profile and create the chamfer using ID Turning
Groove the thread relief using an ID Grooving cycle

Cut the ID Threads using ID Threading

Cut-off the part

You may find it useful to refer to the above illustration as you program Turndemo.

3-2 PartMaker
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Starting PartMaker Turn

You will now look in detail at each of the steps necessary to program each of the
components of the finished part. The components of the completed tutorial Turn
part can be found in your PartMaker Turn directory under the following file names:

Completed Job File:
Completed Tools Data Base:

Completed Cycles Data Base:

Turn 2015 R1
(64-bit)

After a few seconds, you will
seen in the next section.

Setup Part Boundaries

C:\PartMaker\PM-Turn\Turndemo.job
C:\PartMaker\ PM-Turn\Tools.tdb
C:\PartMaker\ PM-Turn\Cycles.cdb

Double click the desktop icon to start the PartMaker application.

A window containing the PartMaker logo appears.

see the Setup definition dialog box open as

In this section you'll specify the part boundaries for the Face Window.

The first dialog you see when you start PartMaker is the Setup dialog, shown

below.
o Setup [Machine Type = Turn Center] “
Settings Stock
® Main Spindle Sub-Spindie Settings... Slug v
COrientation Boundaries List of Face Windows
(Font ]
. @ 1 Front
=y
q ) {
\
i 1
& I
I
|
!
LZc¥ —L—
Length(L)| 2 0D: 35 Rename to:
i0:[0 1
Tool Change X(Xc): |10 Excess Stock (E): |0 New Delete
Tool Ch Z{Zc):
ool Change Z(Ze): [1p Wark Shift): |3 uplicate User Data
Work Offset: | G54 Apply Close
N
0]
T
E
S

To manually open this dialog, choose Setup from the View menu.

EQ

Tip: To advance from one numeric entry field to another in a dialog, press

the <Tab> key. You can also press the <Tab> key to advance from the
Z coordinate field to the X coordinate field when a numeric prompt
appears at the bottom of a Face Window.
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The first step in creating any part and/or part program is to complete the Setup

dialog. To do so for Turndemo part:

1 From the Stock drop down menu, choose Bar to indicate you wish to work
from.
2 Next, define the size of the stock for Turndemo.job which is 3.0" (76.0) long,
3.5" (90.0) diameter by making the following entries:
Length (L): Length of the finished stock 3 (76.0)
OD: Outside diameter of the stock 3.5 (90.0)
ID: The unmachined stock has no center hole 0 (0.0)
i The amount of material to be removed from
Excess Stock (E): the stock to create the desired finished length 0.3 (0.5)
The amount of stock exposed from the work
holding (chuck for slug work, collet for bar
. . work). Since you are working from Bar Stock,
Work Shift (I): this should be greater than the overall length 3.5 (90.0)
of the part to accommodate for width of the
cut-off tool.
Tool Change X (Xc): Default tool change position X-axis coordinate 10 (100.0)
Tool Change Z (Zc): Default tool change position Z-axis coordinate 10 (100.0)

o= Setup [Machine Type = Turn Center] E
Settings Stock
®) Main Spindle Sub-Spindle Settings... Bar v
Orientation Boundaries List of Face Windows
[tFort |
m @ 1 Front
Facy

q ¥c

5' -

£ |

1
i
LZc+ —L—
Length(L): 3 oD:|35 Rename to:
ip:[0 1
Tool Change X{c):|10 Excess Stack (E):0.25 New
Tool Change Z(Zc): |1p Work Shift():|3.5 [
Work Offset:| G54 Apply Close

N
0
T
E
S

After you are sure all your entries are as shown above, click <Close=>.
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View the Tool Information
The tool library for the Turn tutorial has been created.
% 1 Choose Open Tools File from the File menu.

2 Open the Tools.tdb from the C:\PartMaker\PM-Turn directory as shown
below:

3 Choose Tools from the ToolMinder menu to display the Tool Data dialog.

4  Select the tool ID TOO1 from the list shown on the right side of the dialog to
view a graphic display of the tool and its characteristics.

- Tool Data  [Tools File = C\PartMaker_2015\pm-turn\Tools.tdb] “
Type: | Tum v Insert: | Diamond v [ Lock Farameters %
Location: | Face w Material: | HSS w
Orientation: | |gft v Lis of Tools by. (®) Tool ID
Shank fs: 7-fue Tool ID: | TO01 T T UType
Tool No.: |1 TO01  Edge-80
2 | o 7 002 Tum-ut55
=ik TO03 Dil-1
TO04 Bore
TO05 Groove-In-0.125
Comp MNo: 0 TODE  Thread-Intemal
TOO7 Center_0.125
Length{): 1.5 TO0E Cutoff
Widthw): | 1.25
Shark Size {u): [1.15
Inscribed Circle Dia (d): 0.75
F Included Angle{A): a0
o Chamferic): | 0.2
X Rename to:
Round Shank Nose Radius(): 0.0312 ’m—|
=l Edge Angle(E): 95
L: 025 i New Delete Close
D: 15 |°— ]_.|7 Depth of Cut: 0.1 Verify Shape Shape Preview
Drwell {gec): 1 Tool Properties
Spindle Dirsction:| @% cw  w ["] User Defined Tool Shape Apply
FirCutting Data
Notes: |Left hand facing tool viewed from the back

Notice on the color graphic that there is a pair of intersecting pink lines. The
intersection point of these lines is the default tool programming point used
by PartMaker.

Each tool has many parameters that need to be fully defined so that PartMaker can
accurately program your parts.

In the upper left-hand corner of the dialog is a pull down menu called Type. This
menu is used to select the basic tool types. For turning operations, these types are
typically: Turn, Groove, Thread, Center, Spot Drill, Chamfer, Tap and Ream.

Type: | Tum v’

Groove
Thread

Center
Spot Dril
Dl
Chamfer
Tap
Ream

The Location menu describes the tool locations of In, Out and Face.

The Orientation menu describes the tool orientations of Left and Right.
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In the center, top of the dialog, is a pull down menu that defines the basic insert
shape. Open this list to see the available shapes. The defined shape for TOO1 is
Diamond, shown on the following page.

In a vertical column in the center of the dialog is a list of the parameters that are
used to define the exact shape of th99e tool and its holder.

The color graphic to the left clearly shows what each of the parameters describes,
except for the following, which will be given special attention:

= Material: defines the cutting insert material, typically either HSS or
Carbide.

= Tool ID: A unique ID number that is used by PartMaker to keep track of
the tools you have defined.

= Tool No.: The number as it appears in the actual part program.
=  Comp No.: The tool nose radius compensation number used for the tool.

= Offset No.: The offset register number used to define the length and
diameter offset values for the defined tool.

= Depth of Cut: The value used as the default depth of cut at any time this
tool is used. The programmer may change this value at any time during the
programming process as needed.

Below is a button labeled Verify Shape this button is used to display the exact
shape of the tool defined by the user parameters. Press this button now to see the
exact shape of the Edge-80 tool.

Tool Shape

Hide Shape

5 Click on the Hide Shape button to close the dialog.

There are three other items of interest on this dialog for you to note before
proceeding:

= Speed Factor: User adjustment for the spindle speed calculated by the
software.

= Feed Factor: User adjustment for the feed rates calculated by the software.

= Dwell (sec): Dwell time for the defined tool.

= Note: The tools used in this chapter are for the Turndemo tutorial only. As
you begin to use PartMaker, you will create your own tools database.

Once you are finished editing the tool information select the Lock Parameters
check box to disable all parameters for that particular tool. Each tool can be
individually locked to prevent modification.

| Lock Parameters @

6 When you are finished viewing tool information, click the <Close> button.
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View the Cycle Information

PartMaker lets you combine a number of repetitive operations (center drilling &
drilling for example) into a single entity called a cycle. The Cycle information you
create is saved in a Cycle Database for easy retrieval.

The cycles library for the Turn-Mill tutorial has also been created.
1 Choose Open Cycles File from the File menu.

2 Open the Cycles.cdb from the C:\PartMaker\PM-Turn directory as shown
below:

3 To view the cycles, choose Cycles from the ToolMinder menu.

4  Select DRILL_1 (Drill_25) on the right side of the dialog to view the
information relating to this cycle that will be used in Turndeno.JOB tutorial.

o7

& Note: If left blank, the Depth for each operation is calculated
automatically by PartMaker.

& Cycles Data  [Cycles File = C\PartMaker_2015\pm-turn\Cycles.cdb] “
List of Cycles
Major  Operation Hole Hole Tool Dil g ]
Operation Type Canned Cycle Diam Depth D
Center | |DRILL v| [0625 |[o5 | [To07 @ | O
= g =
@) Dl v | | DEEP HOLE v |1 TO03 p
v v
W W
W W
W W
Rename to:
> v Dil_1]
W w New elete
% = Duplicate Close
Select Tools
W W
Apply
Insert Operation

Note that the DRILL_1 cycle consists of two operations: Center Drilling and
Drilling.

Notice that there is a specific depth for the center drill 0.125 (3.0) and no
depth specified for the deep hole drill. This is because PartMaker will
automatically determine the depth of the deep hole when the cycle is applied
in the program.

5 When you are finished looking at Drill_1 (Drill_25) cycle, close the dialog
box.

Copyright @2014 Delcam Ltd User Guide 3-7



Select a Material for the Part

Before you create a part program for Turndemo, you must select the type of
material to be machined in the Open Material File dialog. Turndemo is to be cut
from 303 Stainless steel, which is classified as Free Machining Stainless Steel.

PartMaker has a materials database from which you can select a variety of
material types with different characteristics. A materials database allows you to
store your shop’s accumulated materials data. PartMaker uses this data to
automatically calculate feed rates and spindle speeds.

To tell PartMaker that you want to cut a part from for this material:

1 Choose Open Material File from the File menu to display the Open Material
File dialog, shown below:

& Open Material File “
+ <« PartMaker_2015 » pm-turn » Material v & Search Material -l
Organize » New folder - I @
¥ Favorites " A Alu_allc.mdb Al Mickelwe.mdb [#1| Tit_allw.mdb
B Desktop [ Alu_allw.mdb [ 5t _allow.mdb [#:| Zincallc.mdb
£ Downloads [A]) Carbides.mdb [A] 5t_carb.mdb
" Recent places [l Chnickel.mdb [ St_frmcaw.mdb
[# Cop_alle.mdb [#13] St_fmstw.mdb
1% This PC [ Cop_allw.mdb [#1 5t_staic.mdb
w Desktop [£] Empty.mdb [#]1| 5t_staiw.mdhb
| Documents Al Iron_duc.mdb [A] St_struw.mdhb
4 Downloads [#] Iron_gre.mdb [#7] 5t_toolw.mdb
Jt Music [#]:] Leadallc.mdb [#]| Thermepl.mdb
= Pictures [ Mag_allc.mdb A Tin_allc.mdb
Videos [ Mag_allw.mdb  [2] Tit_allc.mdb
’ w
File name: | St_fmstw.mdb w | | All Files (*.MDB) W

2 2. Locate and select ST_FMSTW (Free Machining Stainless Steel Wrought)
from the list on the left side of the dialog, then click <OK=>. You are returned
to the Face Window.

If you wish to learn more about material files, do the following:
1 Go to the Help menu and select Index
2 Select Material Library

Notice the abbreviated and complete descriptive names for each material
library.

3 Click on ST_FMSTW.MDB and you will see a list of the different grades of
stainless steel to which the database applies. In this case, you will see 303
as one of the grades.
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View the Material Characteristics

In this section, you will view the characteristics of the material you selected with
respect to feed rate and/or speed, and the operation type.

The Material dialog lets you view and/or change surface speed and feed
information for each operation based on the currently open material file. For
each material and operation, you enter data by dragging points on the graph.
(Points are initially positioned on the X-axis of the graph.)

1 Choose Material from the ToolMinder menu to display the Material dialog.

& PartMaker - Matenial File : 5t_fmstw.mdb == |
Feed (in/rev) Chart:
0.031
0.029 | Speed-HSS
0.027 | Speed-{Carbide
0.025
0023 @ Feed
0.0211
0.019 Operation Type:
0.017 @ Dr
0.015 @) Dl
0.013 Tap
0.011
0008 _) Chamfer
0.007 _) Bore
0.005
0003 ) Ream
0.001 ") End Mill
025 05 075 10 135 15 175 20 _) Slot Mill
Tool Diameter (in) _) Face Mil
_) Thread Mill
[ Metric || Smoath ) Tum
Thread
| Groove
_) Thread Whir

2 Click the <Feed>= button to see how the feed varies for the currently
selected operation.

3 Click an Operation Type to see the feed for that operation.

4 Drag a point on the graph in the dialog to see how you can change the feed
for the selected operation.

5 Click the <Ranges> button to see how the chart is calculated. Notice at the
bottom of the Ranges dialog how the First Pass and Last Pass threading
infeed defaults are defined.

6 Click the <Cancel>= button to close the Ranges dialog.

7 Double-click the close box in the upper-left corner of the dialog to return to
the Face Window.
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Setting Defaults

Before beginning the Turn 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:

Hole Group Parameters

Diameter:

Chamfer:

Clearance:

Mominal Depth:

Profile Group Parameters

X Finish:
Z Finigh:

Retum Length:
Retum Angle:

Surface Roughness:
Chamfer Length:

# Spring Passes:

al ing Poi
Start at Cutting Point
Retum to Cutting Point

Thread Height: % Fitch

0.05
45

jury

Defaults for Turning

Process Parameters

Apply Comp in PartMaker
[]Output Canned Cycle for Tuming

Coolart: | Standard v

Feed Units: (@) upr () upm
[+/] Constant Suface Speed

Default Feed: |0.01 |upr
Default Speed: 100 |fpm

Retract from Groove Options Leads
Az Radius: |0
Groove Options Defaults Line Length: |0.05
Lead Angle: |
Input Options Tool Path Options
Diameter Programming Comer Rounding
Remaining Stock Detection Cancel

Machining Data
upm upr
Min
Fesd: 0.1 0.001
Max
Feed: | 100 0.01

Rapid
Feed: (000 [upm

Mz
Speed: | 10000 mm

Tool .
Change Time: |01 min

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.

Select 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.

Set a default Line Length for your programmed Leads. For the Turn tutorial
this value should be 0.100 (2.5)

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

3-10 PartMaker
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Turning

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

Setting Up the Face Window

In this section, you will set up the Face Window for the turning operations. To do
SO:

1 Choose Setup from the View menu to view the Setup dialog box. In this
dialog, you will define the machining function and part boundaries and
location of the stock with respect to the work holding.

The default Setup screen will appear as shown below:

= Setup [Machine Type = Turn Center] “
Settings Stock
® Main Spindle Sub-Spindle Settings Slug v

Orientation Boundaries List of Face Windows

OFont |
. @ 1 Front
b
q Xc
J4 ;
|
|
LZc+
Length(L):|2 0D: |35 Rename to:
i0:0 ‘
Tool Change Xc): 10 Excess Stock (E): 0 New Delete
Tool Change Z(Zc): |1 Work Shift(l):|3 Dunlicate Leer Data
Work Offset:| G54 Apply Close

wmAo=

2 Rename the current face window by clicking on Front in the List of Face
Windows: field and type Turning in the Rename To: field and click the
<Apply> button.

3 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.

%}) 4 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.
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Creating Geometry

There are two methods to create Geometry in the PartMaker. You can either import
Geometry from a CAD file (method 1) or define Geometry using PartMaker's own
CAD mode (method 2). Here we will show how to define geometry in both ways.
Additionally, at the end of this chapter we will demonstrate another way of creating

the geometry for our tutorial part in PartMaker CAD mode.

Method 1: Import Geometry from a CAD system via DXF file

Import the geometry as follows:

T 1 Choose Import DXF file from the File menu.

2 Select Turndemo.dxf from the C:\PartMaker\PM-Turn directory as

shown here:

. Windows8 08 (C:)

w

File name: | Turndemo.dxf

= Import DXF File ﬂ
1 oo« Windows8_05 (C:) » PartMaker_ 2015 » pm-turn » v O Search pm-turn P
Organize = Mew folder H E @
" . Back_Turn_Tool_Sample
1M This PC | Family_of_Parts
1 Desktop . Material
| Documents . Postlib
4+ Downloads | setup_sheet_templates
W Music . Solids_Programming_Tutorial
=| Pictures || Turndemao. dxf
& Videos

W

Al Files (*.DXF) v

Your screen should now appear as shown below:

S vewHAYXeale ae L0 QAQ

O[] |

()
\‘ *XF

TN
o

AR | D00 L Sk
FHEO® 0008WEE

L.,

—

L
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Now that you have a drawing in the Face Window, take a few minutes to explore
some of the basic features of PartMaker that you will be using.

From the View menu, you have the following Zoom options available: (Not all
options have a corresponding icon.)

@ aa|pd

-4 Select Full View to expand the drawing to fill the screen.
@2 Select Previous View to return the screen display to the previous setting.
@ Select Zoom In and use any mouse button to drag opposite corners of a

rectangle that you want to magnify.
Select Zoom Out to shrink the drawing on the screen

Select Continuous Zoom to magnify the drawing at a steady rate. You can
do this by pressing <Ctrl> and the <+=> or <—=> key.

Select Continuous Pan to move the drawing to the left or right at a steady
rate. You can do this by pressing <Ctrl> and the directional keys.

Select Show Axes to show the current X0 ZO location. Select Hide Axes to
turn them off again.

%F Show and Hide Grid is used to display a user definable grid that can be
used to locate convenient points on the screen.

‘E\ Show and Hide Boundaries is used to show the boundaries of the rough
stock being turned.

Depending on your needs, any or all of these display options may be activated at
any time during the drawing (CAD) or programming (CAM) process.
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Method 2: Create Geometry in PartMaker CAD

Now that you are familiar with geometry imported via a DXF file, we will now show
you how to create the geometry using PartMaker CAD functions.

The method that we will demonstrate in the following pages will demonstrate how
geometry can quickly and easily be created in PartMaker CAD. At the end of the
chapter, we demonstrate another series of steps for drawing the same part. This
second exercise will give you an overview of as many CAD features as possible with

the sample part.

It is recommended you try drawing the part with both exercises to

gain a fuller understanding of the capabilities of PartMaker CAD.

1 First, create a new job by selecting New Job from the File Menu.

2 Make sure you have setup your part defaults correctly as shown below.
From the View menu, select Setup.

3 Make sure the Setup dialog box is set exactly as you did in the previous
section of the Turndemo sample. A copy of the finished dialog is again
provided for your reference:

o= Setup [Machine Type = Turn Center] ﬂ
Settings Stock
® Main Spindle Sub-Spindle Settings... Bar
Orientation Boundaries List of Face Windows
[tFont |
. @ 1 Front
N
r_____ 4 Xc
N b
=
Vi i
-Zc
Length(L)|2 0D: (35 Rerame to:
i0:[0 1
Tool Change X{Xc):| 10 Excess Stock (E):|0.25 New Delete
Tool Ch Z(Zc):
ool Ghange 262k 10 Work Shift(): | 3.5 Duplicate... User Data...
Work Offset:| G54 fpply Close
N
0
T
E
S

4 To create the profile of the TURNDEMO part in PartMaker CAD, first make
sure you are in CAD mode. You can switch between CAM and CAD mode by
clicking on the button in the lower left-hand corner of the screen.

g4
;4

The button looks like this in CAM mode.

©  The button looks like this in CAD mode.
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The window you are in should be empty and look like this:

%Qggﬁ—%g&a{x:ﬁa:« AE]EL) —
]
&
R
2
2
0N
e EEE®!

Now that you are in CAD mode you will want to show the X and Z axes as well as
the boundaries of your part. To do so,

E’ %F: 5 Select the Show boundaries icon and the Show Axis icon from the
Toolbar.

After doing so, your window should show the Z and X axes as well as the
boundaries of your part as shown below.

o oFE@xaa aaa HEAAY

L
% oecamC Y

Once you begin drawing you may choose to hide the boundaries and axes.

IZ 6 Now we are ready to begin drawing the profile of our part. To begin drawing
we select the Connected Lines Icon from the drawing tools on the left of the

Face Window.

We will use the coordinate snap mode to begin drawing the profile. When
prompted enter the following Z, X coordinates:

0,15 (0, 35)
0,2.0 (0, 76)
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4

4,

Note: To switch between diameter and radius programming in CAD,
choose the Defaults command from the Job Optimizer menu and check
the Diameter Programming box.

We will now draw a line to the next point relative to the last point we have
entered. Staying with the Connected Lines Icon, enter <@-0.5> (<@-
12.7>) in the Z coordinate prompt when it appears at the bottom of the
screen. Here you do not need to enter anything for the X. Entering an ‘@’
sign before a coordinate in the coordinate snap mode will plot a point relative
to the last point plotted and not relative to the absolute axes.

Note: You can make the ‘@’ symbol by pressing <Shift+2>.

Note: If you are plotting coordinates in PartMaker 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.

Once you have performed this step, enter the following ZX coordinates

=0

-1.875, 3 (-47.0,76.0)
-2.5, <default> (-63.35, <default>)
<default>,3.5 (<default=, 90.0)
-3.0, <default> (-76.0, <default=)

Note: To quickly switch between entry prompts in PartMaker, use the
<Tab=> button instead of pointing and clicking with the mouse.

After entering these coordinates your drawing should like the one below:

MS
< °
~

Once you have drawn the geometry shown above, choose the Selection
Icon to break the continuity of the point-to-point drawing mode and move
your cursor about the screen freely.

To draw the under side of the profile, we again select the Connected Lines
Icon. Then select the End of an Element snap mode icon and clicking on
the bottom right hand corner of the drawing as depicted below:

O —--—-—
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10 Next select the coordinate snap mode again and enter the following

IZ coordinates to complete the file:

X -1.875,1.5 (-47.0,35.0)
<default>,1.75 (<default>, 44.6)
@-2.5, <default> (@-63.35, <default>)
<default>,1.0 (<default>, 25.0)
-3.0, <default> (-76.0, <default>)

After doing so, your profile should look like the drawing below:

—

I_,ﬂ We will now enter a 0.125 (3.5) radius fillet as specified by the drawing. To do
so:

11 Select the Fillet icon, enter 0.125 (3.5) for the radius and drag the cursor to
the area where you want to insert the fillet as shown below.

a

—

12 Click the cursor over this area to add the fillet. Your drawing should now
look like this:
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13 We will now add a small chamfer to the end of our geometry. To do so,

14

4%!— 1 5

16

P

select the Chamfer icon. Enter a chamfer of 0.05 (1.0) when prompted and
press <Enter>. Move the cursor over the area where the chamfer is to be
inserted as shown below.

i

Once you have moved the cursor into this position, just click your left mouse
button to add the chamfer.

At this point our drawing is nearly complete. We now need only remove the
excess geometry. To do so, we select the Scissors Icon and click on the
unwanted geometry as shown below:

T

We will now be able to quickly create the lower half of the profile. To do so:

You will first need to select the geometry you have drawn. In PartMaker
CAD there are many ways to select geometry. Here we will demonstrate two
techniques of selection:

Technique 1:

Choose the Selection icon and then while holding down the left mouse
button, drag a box around the entire picture and release the mouse button.
You will have selected the entire picture when your part now looks like the
picture below:

] .

Technique 2:

Click anywhere in the Face Window to deselect the geometry. Again,
choose the Selection Icon. This time, under the Edit menu, choose
<Select All= or press <Ctrl+A> and you will achieve the same results as in
Technique 1.
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17 With the geometry selected, you can make a mirror image, as it will appear
below the centerline. From the Edit menu, choose Mirror.

18 Enter the Mirror dialog values as shown below:

[Vidhitple Conles

Mimor fuds (PM)
@ Horizontal
) Vertical

@ Inclined

Center (P}

PartMaker will then create the following drawing:

1 e L/

E Now that you have completed the drawing, save your work by choosing <Save=>
from the file menu. When doing so, you will be prompted with the dialog below:

o Save Job File as: n
T <« Windows8_05 (C) » PartMaker_2015 » pm-tumn w| & Search pm-turn »
Organize = Mew folder G - @)
m Desktop " Back_Turn_Teol_Sample
~| Documents Family_of _Parts
& Downloads Material
J Music Postlib
= Pictures setup_sheet_templates
& Videos

Solids_Programming_Tutaorial

= Windows8 0S(C [ Turndemo.job

File name: | Turndemo.job W
Save as type: | All Files (*.,job) v
* Hide Folders Cancel

Copyright @2014 Delcam Ltd User Guide 3-19



Alternate Method 2: Create Geometry in PartMaker CAD

Now that you are familiar with creating a program using PartMaker and geometry
imported via a DXF file, we will now show you another way to create the geometry
using PartMaker CAD functions.

The methods that we will demonstrate to you in this section will give you an
overview of as many CAD features as possible with the sample part.

1 First, you need to start a new Job. From the File menu select New Job.
2 From the View menu, select Setup.

3 Set up the dialog exactly as you did in the previous section of the
TURNDEMO sample. A copy of the finished dialog is again provided for your

reference:
= Setup [Machine Type = Turn Center] “
Settings Stock
®) Main Spindle Sub-Spindle | Settings... Bar v
Orientation Boundaries List of Face Windows
[MFort |
m E 1 Front
N
q Xc
kY
\
/ I
1
I
1
|
LZc+
Length(L):| 3 0D:|3.5 Rename to:
ip:[0 1
Tool Change X(Xc):| 10 Bxcess Stock (E):[0.25 New
Tool Change Z{Zc): | 1p Work Shit(): |35 o
1|3 Duplicate...
Work Offset: G54 foply Close

nmm—HO=

4 Now that you are in CAD mode you will want to show the X and Z axes as
E\ %}9 well as the boundaries of your part. To do so, select the Show boundaries
icon and the Show Axis icon from the Toolbar.
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After doing so, your window should show the Z and X axes as well as the
boundaries of your part as shown below.

= LLPEX Qe & a &0~ -

Ik @
\‘b{
IS
14
24
0 )
D1
(O]9
20

RO

AA
Y]
=
Sy

0 o |

L.
ﬁ Gld

[e]

The boundaries are the rectangular area. The axes are the heavy black
vertical and horizontal lines on the right and center of the diagram
respectively.

Creating the Outside Profile of the Sample Part

G 1 To create the profile of the outside, begin by using the Line Parallel to
—_— Horizontal Axis icon.
2 Select the icon and type the number O in the box and press <Enter>.
PartMaker will draw a line along the centerline of the part.
3 Next, enter the number 3.5 (90.00).
Note how PartMaker will draw the OD of the part without you having to
divide the diameter by two.
4 Enter the remaining two dimensions for the OD profile of the part: 3” (76.00)
and 2” (50.00).
Id.l 5 Now, click on the Line Parallel to Vertical Axis icon.

6 Make the following entries when prompted: 0O <enter>, -0.5 (-12.7)
<enter>, -1.875 (-47.00) <enter>, -2.5 (-63.35) <enter>, -3.0 (-76.00)
<enter>.
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Your graphics window should look like this:

/ 7 Next, draw the angled line representing the taper. Choose the Line Thru 2
Points icon.

w8 Choose the Closest Intersection snap mode and select the two points
shown below to draw the taper:

1—"\] 9 Draw the fillet using the Fillet icon.
10 Type 0.125 (3.5) in the box for the fillet radius and press <Enter=>.

11 Click on the part just above and to the right of the intersection where the
fillet is to be drawn, as shown here:

37
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The result will be:

o 12 Next, choose the Scissors Icon and trim away the lines and parts of lines
.x that are no longer needed. Note that some of the vertical line at the left hand

end of the taper will remain.

The resulting profile should appear as shown below:

\
.

—

You are now finished creating the OD profile of the part.

H Now is a good time to save your work. Choose a new name that you have not

previously used.
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Creating the ID Profile of the Sample Part

Before drawing the ID geometry of the part, it is a good idea to select a new color.
For this example we will use red. Choose the color red from the color bar at the
upper right hand corner of the screen.

/d> 1 First we will create the only remaining vertical line needed for the ID. Select
the Parallel Element Icon.

2 Type 0.25 (7.00) in the box and press <Enter=>.Click with the mouse just to
the left of the vertical line as shown here.

|
L

The result will be:
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3 Now, using the Line Parallel to Z Axis Icon make the following entries:

1.00 (25.00)<Enter>, 1.750 (44.600) <Enter>, 1.490 (35.00) <Enter=>.
The result will be:

N

4 Choose Hide Boundaries from the View menu and use the Scissors to
‘E\ trim away all unneeded lines that still remain. This includes the vertical lines
at either end of the part.:

5 Using the Scissors, cut away the lines that are not needed until the drawing
;Y appears as shown here:

]

:

*E.’* 6 The next operation is to draw the chamfer. Choose the Chamfer Icon and
' enter 0.05 in the box and press <Enter>.

7 Click inside the corner shown here:

]

B %

“#  Note: Always remove vertical connecting lines between the OD and ID of
part profiles. This action is necessary to prevent any closed loops from
confusing the profile-chaining tool.
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The next operation is to Mirror the drawn profiles so that they appear below the
centerline From the Edit menu, choose Select All then Mirror.

The Mirror dialog values are:

Mimar s (PM)
(@ Horizontal
() Vertical

) Inclined

E Now you have completed the drawing, save your work by choosing <Save> from
the File menu.
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Creating TURNDEMO in PartMaker CAM Mode

. Now that you have created the geometry for TURNDEMO, you are ready to begin
EB working in PartMaker CAM mode. To do so, you must first switch to the CAM
mode. You are in CAM mode when the CAD/CAM switch in the lower left-hand
corner of the screen appears as as the one to the left.

For those of you who chose to create geometry via Method 2, you should select
New Job from the File Menu. Having done so, choose Import DXF file from the
File Menu and choose Turndemo.dxf as in Method 1 to insure you are working
with same drawing which will be shown in the pages to come.

Before proceeding, your Face Window should appear as the one below, with your
geometry appearing as a gray outline on the screen:

VPPEX|C @ ®aa 0 Q0

i

O EEWEN ]

EHNX®

A IR RN

OB 000V

i

O el
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Define Group 1: Profile for Face Turning

The first operation in TURNDEMO is to face the stock to the desired finished
length of 3.0 inches.

Click anywhere in the Face Window to make it active.

Click the blue square in the Color Bar .E":":":":lm

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

o Profile Group Parameters, Turn “
Strategy: E:D Tuming ] Part Profile: | Open ]
Tool Location: | Qut Y] Toolpath Trimming: | Mone Y]
Tool Orientation: | Right v Cutting Limits Defined By: | Cutting Point v

X Firish (Fx)/0 X )I_I(Cf
iy
Z Finish (Fz): |0 IS
b P cd
Depth of Cut {d): l

4

Retum Length {): |0.05 SCocooo *l
Retum Angle (3): |45 a.. 3 Td*
Diam Clearance (Cd): |0.05 Fx%:——‘-‘ A
Face Clearance (Cf): |0.05 ’_L {2
Fz
Group Mame:
Operations Toal ID D
o Roughing Select Tools
B [ Finishing Close Cancel
Apply
[] Bi-Directional Cutting
Cutting Poirt {P):

From the Strategy menu, select Turning
From the Tool Location menu, select Face

Click on the Select Tools button and allow PartMaker to select the
appropriate tool. In this case, TOO1.

&  Note: In the color graphic, there are areas in gray representing roughing

and areas in red representing finishing. For this operation, we will only be
roughing, so do NOT check the Finishing Tool box.
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In the field called Group Name, enter a short description such as Face Stock.
When you are finished, click on Close. This description is for your reference only,
and has no specific meaning to PartMaker. When you are finished, the dialog
should appear as shown here:

o Profile Group Parameters, Turn “
Strategy: @' Tuming v Part Profile: | Cpen v
Tool Location: | Face w Toolpath Trimming: | Mone w
Tool Orientation: | | eft v Cutting Limits Defined By: | Cutting Poirt v
X Finish (Fx):|0
Z Finish (Fz): |g
Depth of Cut {d): 0.1

Retum Length {I}: |0.05

Retum Angle (@): |45
Diam Clearance (Cd): | 0.05
Face Clearance (Cf): 0.05

Operations Tool ID
O [¥]Roughing TO01 Lﬁ
m [ Finishing

[ Bi-Directional Cutting
Cutting Point (F):

7 Click <Close=> after viewing the group parameters to return to the Face
Window.

A square displaying the cycle name Face Stock appears in Job Explorer as
shown below. The square is a group symbol. Each part you create in PartMaker
will display one or more group icons in the Job Explorer to indicate the various
features.

Job Explorer
El% *> Front

.

8 Double click on the group symbol to return to the dialog.

9 Click the <Close> button.
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Tool Path Verification for Face Stock Group

Because you have chosen a tool location of Face in the profile group parameters
dialog, PartMaker has automatically assigned your tool path to the part
geometry, creating the tool path for you.

o/~ To check your work, go to the Part Features menu and select Verify Work
Group Tool Path and watch as PartMaker displays the operations to be
performed. When you do so, you will be prompted with the dialog below:

Tool Path Verification Options H

Show Tool as: Cancel
O Hollow
) Solid

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

Click <OK=> and your screen will appear as shown below:

Choose Hide Every Tool Path from the Part Features menu to clear the
programmed tool paths from the screen.

% Verification options include showing the tool as either Hollow, Solid or Do Not
Show Tool. You can also insert Delay Times into each program step. Delay
times are relative to each computer and will require some user experimentation
to determine which is best for each particular computer system.

Dotted lines are used to display rapid moves while solid lines are used to display
feed moves.

The next step is to drill the 1-inch hole in the center of the part.
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Define Group 2: Hole for Drilling Cycle

This section of the TURNDEMO tutorial will define the cycle and size of the hole to be
drilled in the stock. From the drawing, you can see that the hole is 1.0” (25.00) in
diameter and extends completely through the part.

To properly instruct PartMaker how to perform this operation, use the following
steps:

Choose the color red from the Color Bar .E"_"_"_"i"i' 2> |
From the Part Features menu, select New Hole Group.

Check Through Hole.
Enter the desired diameter of 1.0 (25.00)

In Major Cycle Operation select <Drill=.

o 0o A WON P

Other parameters should be set as show here:
Chamfer 0.0
Z_Surf 0.0
Face Clearance (Cf) 0.05 (2.0)
Nominal Depth (D) 3.0 (76.0)
PartMaker will calculate the necessary programmed depth from the desired

nominal depth taking into account the diameter and point angle of the drill.

7 Press the Cycle button and PartMaker will select the appropriate cycle to
create the desired hole. This selected cycle should be Drill_1 (Drill_25.00)

8 Notice in the box in the lower left-hand corner of the dialog that PartMaker
has displayed each tool to be used along with the appropriate depths
required.

9 To verify the shape of the hole, click the Verify Shape button. When you are
finished viewing the hole shape, click on the Hide Shape button.

Your dialog should appear as shown below:

o= Hole Group Parameters “
Through Hole
Maijor Cycle Operation X
Type: | Drl v éb 5
Diameter (d): |1 c
L
I A
I d —&
Charrfer (c): |0 4 T 2
Z_Surf (S):|0
Face Clearance (Cf): |0.05 [e—D—> & Cf
MNominal Depth(D):| 3
Group Name:
Drill_1
Cycle  Drll_1 Verfy Shape
Operation  Diam  Depth  Tool ID Close Cancel
Center 0625 05 T007 Apply
Dl 1 33504 TOO3
Extract Parameters from Solid
Edit Cycle Extract
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EdiCyde |

11

Click on the Edit Cycle button in Hole Group Parameters dialog to access the
selected cycle. Only the selected cycle will be available for modification, any
changes that are made will automatically update the Hole Group Parameters

When you are satisfied that you have correctly defined the Group
Parameters, Close the dialog.

PartMaker should now display the drilled hole in the Face Window as shown

here:

At this time, it is a good idea to save your work. To do so, select the <Save=>
command from the File menu.

H Define Group 3: OD Turning

In this section, you will learn how to cut the OD profile of the sample part.

1

Click on the green square in the Color Bar.

O > |

2 Select New Profile Group from the Part Features menu to display the Profile
Group Parameters Dialog.

Strategy: {:D Tuming
Tool Location: | Out
Tool Orientation: | Right

X Finish {Fx):

Z Finish (Fz):

Depth of Cut (d):
Retum Length {):
Retum Angle (a):
Diam Clearance {Cd):
Face Clearance (Cf):

Surface Roughness
Operations

O [¥]Roughing
B[] Finishing

Cutting Pairtt (F):

Profile Group Parameters, Turn

w
W
]

0.01

0.01

0.

0.05

45

0.05

0.05

6.

&

Toal ID
TO02

TOO2

A
A

Fart Profile:
Toolpath Trimming:
Cutting Limits Defined By:

Open Y]
None v
Cutting Pairt Y]

X

Cf
sy
rrrrrrrr o

in:

Leads

[ Bi-Directional Cutting
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You will define the profile to be turned using the turning cycle

1 You will be finishing the part with the same tool, so click on the Finishing
Tool 1D check box.

2 Click on the Select Tools button and allow PartMaker to select the
appropriate tools from the library. For this example, PartMaker will select
TOO2 for both operations.

If you want to see detailed information about the selected tool, you can do
so by clicking on the small, colored graphic of the tool. PartMaker will
display the tool details.

&  Note: After you clicked the Select Tools button, PartMaker has
automatically set the Depth of Cut to <0.1> inches (.250). This value
comes from the tool database.

3 In the Surface Roughness field, enter 63 (1.6). This will set the
appropriate feed rate for the finishing operation.

4 Set the Finish X (Fx) and Finish Z (Fz) values to 0.01 (.1) respectively.

5 In the Group Name, enter Turn OD and click <Close> button to return to
the Face Window.

‘2_?) 6 Click on the Chain Profile icon on the left side of the screen.

7 Using the cursor click on the OD profile that you wish to turn. Your selection
point should be on the profile, all the way to the right, close to Z=0 as shown
here:

PartMaker will highlight the profile in Green and create arrows showing the
direction of cut.

8 Verify your work by selecting Verify Work Group Tool Path from the Part
7 Features menu. PartMaker will show you each and every move required to
create the profile.

/]

% 9 When you are finished, select Hide Work Group Tool Path.

The next operation is to bore the ID in preparation for threading.
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Define Group 4: ID Turning

In this section we will define the cycle and select the profile to be bored on the
ID of the part.

1

0 N o o B~ W N

=

@ 9

First, you will want to again change the working color on the screen. Click on
the cyan (light blue) color square in the Color Bar. OE"_"_"_HEHE 2

Select New Profile Group from the Part Features menu.
Set the Strategy to Turning.

Set the Tool Location to In.

Click on the Select Tool button.

PartMaker should pick TO0O4 from the tool database.
Type Turn_ID in the Group Name field.

Once you are satisfied that you have set up the Group parameters as shown
below, press <Close=.

Note: Since we are only preparing the bore for threading, it is not
necessary to finish the bore, so we will not use a finishing tool.
o Profile Group Parameters, Turn “
Strategy: :‘:D Tuming ] Part Profile: | Open ]
Tool Location: | In Y] Toolpath Trimming: | Mone Y]
Cutting Limits Defined By: | Cutting Point Y]
X Firish (Fx):0 B emate
Z Finish (Fz): [p v ||
Depth of Cut (d): [0.1 R -
Retum Length (): [0.05 = = :Id
um Length {): |0, SEe . :El
Retum Angle (a): |45 K‘
Diam Clearance (Cd): |0.05 F"""@"*‘?‘OIC“

Face Clearance (Cf): |0.05 )I—l-(
Cf 52
Group Mame:
Operations Tool ID
O [+] Roughing TO04 :‘3__
B [ Finishing Close Cancel
Apply

[ Bi-Directional Cutting
Cutting Poirt {P):

Choose the Chain Profile icon.

10 Select the ID geometry by clicking at the face of the part:

As before, PartMaker will highlight the profile as you see above.
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11 To verify your work, select Verify Work Group Tool Path under the Part
o Features menu. If you have selected Do Not Show Tools under
Verification Options, your screen should appear as below:

y e

Notice how PartMaker has not only turned the bore, but also removed as
much material as possible from the groove area without violating the finished
part.

% 12 When you are finished, select Hide Work Group Tool Path.
The next operation will be to cut the thread clearance groove.
Now is a good time to save your work. From the File menu, select <Save> or
simply press <Ctrl S>.
Define Group 5: ID Grooving

The next step in programming TURNDEMO part is to clean out the ID groove at
the bottom of the threads.

1 As with previous operations, begin this one by selecting a new color. Select

Green for this operation. QN W/ > |

Select New Profile Group from the Part Features menu.

From the Strategy menu, select Grooving

From the Tool Location menu, select In

a B~ W N

Notice that you now have a new pair of definitions: Rectangle or General.
A rectangular groove is what we are cutting. A general groove is any
profile shape that you want to machine using grooving operations. For this
example, leave the selection as Rectangular.

6 Click on Select Tools and PartMaker will select the ID grooving tool
defined in the tool database: TO0O5

7 Type Groove ID in the Group Name box.
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8 Take a minute and familiarize yourself with the parameters required for this
cycle. For now, leave them at the defaults. Your dialog should appear as

shown:
&~ Profile Group Parameters, Turn “
Strategy: :-_UE_\ Grooving v Profile Shape: | Rectangular w
Tool Location: | In v
%
S
1
ir
Depth of Cut (d): 0.1 P L 2 . O )
Retum Length {): [0.05 I _*_'3
}](
> d€
Clearance (C): |0.05 R
Podial Step: (0.1 2
Group Name:
Operations Toal ID Select Tools
| Roughing TO0S I=| Close Cance!
Apply

Groove Options

Cutting Point {P):

9 When you are satisfied that you have defined the Group Parameters
correctly, Close the dialog.

10 Choose the Define Profile icon to select the desired elements defining the
groove. Use of this icon allows you to individually select the lines and arcs to
be included in the groove shape.

11 Select the End of an Element snap mode on the top of the screen.

12 In the Face Window, begin selecting the lines that define the groove, by
Click on each endpoint (1, 2, 3, and 4) in succession until you have defined
the groove by selecting 4 endpoints as shown here:

S

Your drawing should appear as below:
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o 13 Select Verify Work Group Tool Path command from the Part Features
menu. You should see what is shown below:

% 14 Choose Hide Every Tool Path to clear the tool path from the Face
Window.

Define Group 6: ID Threading

The next operation to be performed is to cut the ID thread.

Select the color magenta from the color bar. .E"_"_"_"ED >> |

Select New Profile Group from the Part Features menu.

From the Strategy menu, select Threading.

From the Tool Location menu, select In.

a b W N

Look at the graphic. Notice that there are two options: No Chamfer and
Chamfer. No Chamfer would be used in our case where there is a relief
groove at the end of the thread. Chamfer would be used if there is no relief
groove at the end of the thread. Take a minute and look closely at both
graphics and the user parameters for each. When you are finished, leave this
setting at No Chamfer.

6 Click the Select Tools button. PartMaker will pick the appropriate ID
threading tool from the tool database. In this case, the tool is TO06.

7 Type Thread ID next to Group Name.

8 Note the default Pitch of 0.125” (3). The desired pitch for this operation is
10 threads / inch (2/mm). Change the pitch to 0.1 (2).

Copyright @2014 Delcam Ltd User Guide 3-37



9 The final Profile Group Parameters should appear as shown below:

= Profile Group Parameters, Turn H
Strategy: | {1 Threading W
Toal Location: | In W Toclpath Options: | Mo Chamfer W
% »ile

First Infeed (): 0.02

Minimal Infeed {}: 0,001 ii: —
Thread Height (H): (5413 |%p if ¥ S— !La
Pitch (p): [0.1 7y s ®
Infeed Angle (&) |50 -~ 7 0
Clearance (C): | 0.05 W
Pcceleration Dst (L1): |0.05 _* ep >
Group Mame:
| Threading
Operations Tool ID Select Tools
¥ Roughing 008 = Close Cance
Apply

Thread Options

10 10. Click on <Close=> to close the Profile Group Parameters dialog when
you are sure that all settings are correct.

Defining the geometry for the threading cycle is a bit more involved than
previous operations, so follow along carefully.

The geometry for the threading cycle is not currently defined on the screen, so
we will have to define it first. While there are many ways to define the
geometry, we will use a new method to help familiarize you with as many
features of PartMaker as possible.

ﬁ 11 In the lower left-hand corner of the screen click on the CAM mode icon. It
o) will change to the CAD icon as shown to the left.

e 12 Click on the Trim / Extend icon.

13 Click on the horizontal line that represents the minor diameter of the thread.
Click near the left-hand end of the line.

Notice that as you move the cursor left and right you change the length of
the selected line, which is now shown in pink.
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. 14 To extend the line horizontally to the center of the groove, PartMaker has a
snap tool that can find the exact point required. Click on the Midpoint snap
mode.

The goal of this exercise is to extend the selected line so that it ends in the
center of the groove along the Z-axis. While it is quite possible to ‘eyeball’ a
point that is close enough for some cases, it is better to learn to use exact
coordinates.

15 Use the cursor to select the line representing the bottom of the groove as

shown here:
[ =l

The resulting face window will appear as shown below:

16 You are now finished with CAD mode. Click on the CAD icon in the lower left-
hand corner of the screen to return to the CAM mode.

17 Choose the Define Profile icon and the End of an Element snap mode.
First click on the right end, then the left end of the line, which you just
o modified.

PartMaker will highlight the line as shown:

18 Choose Verify Work Group Tool Path from the Part Features menu.

-

If you are satisfied with what you see, you are finished with the definition of all
% part features for this job. Hide Every Tool Path to complete this phase.

Choose Save from the File menu or press <Ctrl + S> to save your work.
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Define Group 7: Cutoff
The final operation to be performed is to cut the part off.

L] (i (0] |

Select New Profile Group from the Part Features menu.

Select the blue square from the color bar.

1
g -
3  From the Strategy menu, select Cut-Off
4

Click the Select Tools button. PartMaker will pick the appropriate Cut-off tool
from the tool database. In this case, the tool is TO08.

5 Type Cut-Off next to Group Name.

Your Profile Group Parameters dialog should now appear as shown below:

Cut-Off Distance (D):
Chamfer OR Radivs (@ [0 |
Start X Paint (Xs):

End X Poirtt (Xg): D

Diam Clearance (Cd): ¥
Aoial Step: El » p— | A

Group Name:

Operations Tool ID Leads Select Tools

| Roughing Toog < Cancel

Apply

Cutting Paint {P): [[]Optional Path 1-52-+1

6 Click on <Close=> to close the Profile Group Parameters dialog when you are
sure that all settings are correct.

7 As with the facing operation, PartMaker will automatically apply the cut-off
tool path to your geometry.

'II—I

r\
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Now that all the programming is complete, it would be a good idea to see exactly
what you have programmed.

=

From the View menu, select Show All.

From the Part Features menu, select Verify Every Tool Path. Partaker will
show you exactly what you have programmed in a graphical manner that is

easy to recognize and check for errors.

Set the Show Tool As option to Solid.

Tool Path Verification Options

Show Tool as:

() Hollow

(_) Do not show tool

Verification Delay (0-3) 0

[ Prompt for Separate Verfication of each Operation

Features menu.

4 When you are finished, select Hide Every Tool Path from the Part
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Choose a Post Processor

The next step is to choose a Post Configuration File or Post Processor. To do so:
1 In the Job Optimizer menu, select Post Config File=?

2 From the postlib directory, select FANUC_6.pst as shown here:

Open Post Configurati

» Computer » 05 (C) b PartMaker » pm-turn b Postlib v |43 [ search Postin £
Organize * New folder =Y il @

% Favorites * Name ’ Date modified Type Size =
M Desktop (2] ALLEN_BRADLEY.pst 12/16/2010 4:50 PM  Microsoft Office . 156 KB

& Downloads 2] DAEWOO.PST 12/16/20104:50 PM  Microsoft Office ... 121 kB L

£l Recent Places (2] DIAMETERPST 12/16/2010 4:50 PM  Microsoft Office ... 109 KB 1
(2] EZ-PATH_1PST 12/16/2010 4:50 PM  Microsoft Office . 109 KB

4 Libraries (2] EZ-PATH_2PST 12/16/20104:50 PM  Microsoft Office ... 135 KB m
%) Documents . G]FAGORPST 12/16/2010 4:50 PM  Microsoft Office . 114 KB
! Music | EFALcoNRST 12/16/20104:50 PM  Microsoft Office ... 110KB
[&] Pictures 2] FANUC 6.PST 12/16/2010 4:50 PM __ Microsoft Office ... 124 KB
[ videos (2] FANUC_10.pST 12/16/20104:50 PM  Microsoft Office . 124 KB
2] FANUC11PST 12/16/20104:50 PM  Microsoft Office ... 124 kB
18 Computer (2] FANUC_16LPST 12/16/2010 4:50 PM  Microsoft Office . 124 KB
& os (@ 2] FANUC_18LPST 12/16/20104:50 PM  Microsoft Office ... 124 KB
S Server F (WPMDATAWRoot) (F) — 3] FANUC_20LPST 12/16/2010 450 PM  Microsoft Office ... 124 KB
9 ¢ (\Development-pc) (G:) (2] FANUC_211PST 12/16/2010 4:50 PM  Microsoft Office . 124 KB
9 Server D (\PMDATA\Root) (H:) 2] FANUC_30LPST 12/16/20104:50 PM  Microsoft Office ... 124 kB

S8 Server Sales \\PMDATA\RQOT) 7 X1 FANLIC 31TPST 12A6/20104:50 PM  Microsoft Office 1724 KR k2

File name: FANUC_6.PST ~ | All Files (*.PST) -

Generate a Process Table

The next step is to generate a Process Table of all the operations you have just
defined.

'@ 1 Select Generate Process Table from the Job Optimizer menu. Use the
defaults shown and click on OK.

PartMaker will generate a table showing each process to be programmed.

Process Table = (&=

LEY
&
= a =]
R simulation [ Insert B} Renumber Tools View + [ Process Status +

ProciD [Tonl 10 |Tool No. [Tool Nome [sroup Face [Feed [specd  [Timetmin)
& e Tom 1 Edge-20 Face Stock Front 0.0100upr  196fpm 152
@ ez Too7 2 Center 0,125 Drill1 Front 0.0030upr  1619rpm 008
P03 T003 3 Drill-1 DrilL1 Front 00100upr  607rpm 071
B eos o0 4 Turn-0ut-55 Turn OD Front 00100upr  S6lfpm 220
A pos o0 4 Turn-0ut-55 Turn OD Front 0003%upr  S6lfpm 105
= pos ToM 5 Bare Tum D Front 00100upr  S6lfpm 036
| po7 To0s 5 Groove-In-0.125 Groove 1D Front 00024upr  3%%fpm 137
B g To0 7 Thread-Internal Threading In Front 01000upr  305rpm 074
E| eos Toos 8 Cutoff Cutoff Front 0.0024upr  3%%fpm 109

Material File: ST_FMSTW.MDB  Total Time: 10.01 min.

Take a minute and look carefully at all the information shown in the Process Table.
Shown on each line, in order of operation, is the tool information, turret position,
process description, group number, face name, feed rates, spindle speed, and total
turning time.

If you wish to observe more information related to the tool, click on the colored tool
icon. All details about the tool will be shown to you in the Tool Data dialog.

If you want more information about each process, double click on the text,
anywhere in the line. The details of the process are displayed in an open dialog box.
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Simulating the Part

Once you are satisified with the order of operations on the Process Table, you can
simulate your part. This can be done by clicking the Simulation button in the
upper left hand corner of the Process Table or by selecting the Simulation button on

the main tool bar.
I% Simulation

P 1 Once in the Simulation window, choose Start Simulation from the tool bar
—_— menu or just press the <Space Bar>. Your simulated part should appear as
shown below:

T Pt A bt VT 1
PlEDS LY E 2 S @ &S

You can learn more about using PartMaker’s simulation module in Chapter 4.

Copyright @2014 Delcam Ltd User Guide 3-43



Generate NC Code
It is now time to Generate NC Code for the TURNDEMO sample.
!@ 1 From the Job Optimizer menu, select Generate NC Program

2 Next dialog to appear is Post Options as seen below:

Main Program Mo.: Block Start: 1
Block Increment: q

[ Stop To Include User Input
[ Auto reoad Post Corfig File

Look at the options - program number and line numbering variables, and click
<OK=> when you are finished.

3 You will next be prompted for a name for the NC code file. Enter the name
TURNDEMO. The file extension .TXT will automatically be added to the file:

@ ' | b Computer » OS5(C) » PartMaker » pm-tumn » - Search pm-tum p ‘
Organize = New folder R ]
=
St Favorites MName Date modified Type Size
Bl Desktop Family_of Parts 12/3/20129:04 AM  File folder
4. Downloads Material 12/3/201210:39 AM  File folder
=] Recent Places Postlib 12/3/20129:04 AM  File folder
setup_sheet_templates 12/3/2012 9:04 AM File folder
wl Libraries E Solids_Programming_Tutorial 12/3/20129:04 AM  File folder
3 Documents
J’ Music
[ Pictures
B videos
18 Computer
& os(c)
5 Server F (\PMD#
5# ¢ (\\Developmen ™
File pame: Turndemo.TXT -
Save as type: | All Files (*.TXT) vI
4 Hide Folders [ save ][ cancel |

PartMaker will generate your NC file and display it on the screen. An example is
shown below:
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M Gl 0.0 7100
NS T010L (EOGE-80 LEFT HAND FACING TOOL VIEWED FROM THE BACK)

INSG 50 200 2100
::&me-ﬁm" HANDED TOOLS VEWED FROM THE BACK (ACCORDING TO MAKER ])

~iew Frogrm | Vs Progm | -

Copyright @2014 Delcam Ltd User Guide 3-45



Printing the Results

The Print command in the File Menu allows you to print the active (front most)
window, or print a specific window (a specific face window, for example).

EERLY ¥
Window...
Tools...

Material...
Cycles...

Face Windows...
Groups...

Process Table...

Machine Setup Info...
MNC Programis)...

Drawing...

Choose NC Program from the Print menu to print the part program so you can
examine it more closely.

As you can surmise, there are many different ways to draw the same profiles,
some easier, some more difficult. We strongly recommend that you use this
example as a place to experiment with different methods of creating geometry —
so that when you get into a production situation where you HAVE to use another
method, you will know all of the available options.
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Chapter 4: PartMaker® Simulation

Introduction

PartMaker Version 8 and higher comes with an integrated 3D solid modeling process
simulation and verification module. This module is available in two levels: Basic
Simulation and Advanced Simulation. Basic Simulation comes standard with
PartMaker Turn while Advanced Simulation is available as an optional module with

PartMaker Turn.

PartMaker’s Basic Simulation Module allows you to:

= Simulate all machining processes as they appear on the Process Table

= Observe the results of any process synchronization

= Examine a solid model of the part through dynamic rotation and cross-

sectioning

PartMaker’s Advanced Simulation Module allows you to do all of the above and:

View a 3D parametric machine model for your specific machine

Automatically check that all tool numbers assigned in the tool database are
assigned correctly for your specific machine model

Customize your machine through the manipulation of an MCH file

Detect crashes, collisions and errors between various machine components
and the part

Detect any machine over travels on screen

Users who have licensed the Advanced Simulation or Full Machine Simulation
modules may still find it beneficial to use the Basic Simulation module to focus on
only the part as it is being machined.

You may choose between Basic and Advanced Simulation by choosing either Basic
Simulation or Advanced Simulation from the Simulation menu or by right
mouse clicking on the Process Table and choosing either option.

Whichever simulation option has been selected will determine which type of
simulation will be launched.
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The Simulation Toolbar

Many of the common functions used in PartMaker’s 3D simulation can be accessed
via the Toolbar that appears at the top of the Simulation Window as shown here:

PIlEDS £ TFEI2 S @@

Each icon on the Simulation Toolbar is explained below. The features each of
these icons enable will be explained in greater depth throughout this chapter.

D Starts the simulation

UU Pauses the simulation

Resets the simulation

Shows the finished 3D model of the part

Allows the user to measure the completed part.
Sets simulation to operate in Basic Simulation mode

Sets simulation to operate in Advanced Simulation mode

| M 8 @ |E

Sets simulation to operate in Full Machine Simulation mode

TS
[F]

!

Allows you to take cross sectional views of the completed part

Allows you to show a full view of a part after sectioning

B O

A

Allows you to manipulate the view of machined part

s 8

Allows you to see the Simulation Options dialog

Allows you to see the Spindle Setting dialog

Shows the Machine Housing

B %
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Simulation Features

PartMaker Simulation has a number of process and part analysis features available
both during and after process simulation is complete. These features are described
here:

Reset

At any point you can reset the simulation to the initial screen by choosing Reset
from the Simulation menu. Alternatively, if you have suspended Simulation by
pressing <Esc>, you can press <Esc> again to reset the simulation.

The Reset command is also accessible by clicking the right mouse button when
viewing the finished part (see below).

Show Travel Limits

Displays the travel limits for machine being simulated for each machine component
depending on how the machine is equipped. Travel limits for each machine
components including main spindle, sub spindle and tool posts are set in the
Machine Date File dialog accessed from the Toolminder menu.

Show Finished Part

By choosing the Show Finished Part command from the Simulation menu, you
can see a 3D model of your programmed part. You need not run the simulation
prior to choosing Show Finished Part.

When choosing Show Finished Part, the verified part alone will appear in the
Simulation window as shown here:

] Advanced Simulation  [Machine File - Lathe.MCH] e [ei=]

PIHE D LT 2 s m &
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Save Finished Part As STL file

This will save the finished part to an STL file format. This can be then used again in
PartMaker for Custom Stock or Surface Machining.

Compare Finished Part to Solid Model

This will use the solid model specified in the Comparison Options Dialog to show
a comparison of the part to the solid model.

‘Advanced Simulation [Machine File = Lathe MCH] =

3
DIl E B L FE 2 S o

Comparison Options

This will open the Comparison Options dialog. This allows you to specify the
comparison models as well as the over and undercut display colors.

4-4 PartMaker Copyright @2014 Delcam Ltd



View Setting Features

PartMaker Basic Simulation allows you to automatically set a variety of views when
simulation has been halted by using the <Esc> key or when using the Show
Finished Part command. Various view orientations are available from the View
sub-menu under the Solids menu.

Default

Choosing Default sets the view in the simulation window to the default view
when Simulation was launched.

Best Fit

Choosing Best Fit sets the view in the simulation window to the best fit relative
to the Simulation window as determined automatically by PartMaker.

XY View

Choosing the XY View command sets the view in the simulation window normal
to the cross sectional plane formed by XY axes. The axes along which the part
is defined are constantly active in the lower left hand corner of the simulation
window.

YZ View

Choosing the YZ View command sets the view in the simulation window normal
to the cross sectional plane formed by YZ axes. The axes along which the part
is defined are constantly active in the lower left hand corner of the simulation
window.

ZX View

Choosing the ZX View command sets the view in the simulation window normal
to the cross sectional plane formed by ZX axes. The axes along which the part
is defined are constantly active in the lower left hand corner of the simulation
window.

Isometric View

Choosing the Isometric View command sets the view in the simulation window
aligned to the X, Y and Z axes. This view presents the part at a 45 degree
angle.

Show Coordinate Axes

Checking this selection on allows the user to the axes symbol in lower left hand
corner of PartMaker Simulation Window.

Show Finished part Origin
This will hide or show the 3-D axis on the finished part.
Show Coordinate axis

This will hide or show the 3-D coordinate system axes in the lower left hand side
of the simulation window.

Background Color

Allows the user to choose the background color of the simulation. The
background may be set to gradient by choosing different colors for the Top and
Bottom Gradient Color respectively.

Datum Color

Sets the color of each axis of the datum, X, Y and Z respectively.
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View Manipulation Features: Rotate, Move and Zoom

PartMaker simulation allows you to manipulate the view of either the entire process
simulation or the finished part (when using Show Finished Part). When using
PartMaker, one of these commands will be activated, as denoted by a check next to
it under the Change View sub menu under the Simulation menu.

Whenever the Rotate, Move or Zoom command is checked, it can be activated by
holding down the left mouse key and moving your mouse.

It is advisable to always leave the Rotate command checked as both Move and
Zoom can always be accessed using keyboard shortcut keys or the mouse. For
example, if the Rotate command is checked under the Change View sub menu
under the Simulation menu, Rotate can be activated by clicking the left mouse
button and moving the mouse, Move can be activated by holding down the mouse’s
scroll wheel and moving the mouse and Zoom can be activated by simply scrolling
the mouse’s scroll wheel.

PartMaker provides fully dynamic simulation such that the Rotate, Move and Zoom
commands can be accessed at any time during simulation.

Rotate

This command allows you to dynamically rotate the entire process simulation
within the simulation window. When using Show Finished Part, Rotate allows
you to dynamically rotate the solid model of the completed part.

When Rotate is active, you can rotate the process simulation or finished part by
clicking the left hand mouse button and dragging your mouse in the orientation
you would like to see the view.

Rotate may only be used when it is activated from the Solids menu. You can
activate Rotate by choosing it from the Solids menu. Its activation is denoted
by a check next to it under the Simulation window.

Move

This command allows you to dynamically move the entire process simulation
around the simulation window. When using Show Finished Part, Rotate
allows you to dynamically rotate the solid model of the completed part.

When Move is active, you can move the process simulation or finished part by
clicking the left hand mouse button and dragging your mouse in the direction
you want to move the view.

You can move the view if Move is NOT active by holding down the <Ctrl> +
<Arrow= keys on your keyboard, with arrows denoting the direction in which
the view will move. These are the same keys used when performing panning in
PartMaker.

Additionally, Move can always be activated using the mouse by holding down
the mouse wheel (if your mouse is so equipped) and dragging your mouse in the
direction you want to move the view.

You can activate Move by choosing it from the Solids menu. Its activation is
denoted by a check next to it under the Simulation window.

Zoom

This command allows you to dynamically size the entire process simulation
within the simulation window when it has been halted by using the <Esc> key.
When using Show Finished Part, Zoom allows you to dynamically size the
solid model of the completed part.

When Zoom is active, you can scale the process simulation or finished part by
clicking the left hand mouse button and dragging it upward to increase the size
of the part and dragging downward to decrease the size of the part.
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You can scale the view if Scale is NOT active by pressing the <F4> key to
decrease the size of the view or the <F5> key to increase the size of the view.
These are the same keys used when performing Continuous Zoom In or Zoom
Out in PartMaker.

Additionally, Scale can always be activated using the mouse by scrolling the
mouse wheel (if your mouse is so equipped) upward to zoom in and downward
to zoom out.

Sectioning Features

PartMaker simulation allows you to section the solid view to inspect the interior of
the part. Various sectioning options are available by choosing Sectional View from
the Simulation menu. Choosing Sectional View opens the Section Finished
Part dialog as shown below:

" L% Section Finished Part

Sectioning Plane: [ZY Plane 1

2 Cynamic Sectioning [ Reverse Direction 4

3 X Coordinate: 0 Range: (-1.7500 : 1.7500)

o

1 Sectioning Plane — The Sectioning Plane section of this dialog allows you to
determine the plane across which sectioning will occur normal to. The use
can section a finished part normal to the XY, ZY and ZX plane. The axes
along which the part is defined are constantly active in the lower left hand
corner of the simulation window.

2 Dynamic Sectioning — Checking this box enables dynamic section, or the
ability to see the part being sectioned as you adjust the location of the
sectional plane. If Dynamic Sectioning is unchecked, , you will be able to see
the result of your sectioning by clicking the <Preview=>= button or by exiting
this dialog by clicking <OK=>

3 Plane Coordinate - This area of the dialog allows you to adjust the level of
the sectioning plane.

4 Reverse Direction - This allows you to reverse the direction of sectional
plane shown.
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Simulation Options

You can manipulate the appearance of simulation by choosing Options from the
Simulation menu or by clicking the right mouse button in the Simulation Window

and choosing Options.

PartMaker Simulation allows you to change the appearance of the view in the
simulation window when simulation has been halted by using the <Esc> key or
when using the Show Finished Part command.

The Options dialog as it appears in Basic Simulation for PartMaker Turn is displayed

below:
Simulation Options “
Pause On [_] Enable Collision Checking [ ] Check Overtravel* Display Guality
Mever Display Control ) Coarse
0 o [
Clgect Time Delay(0...8):
) Medium
[l Cut-orf Transparency of Stock/Part: |30
(] Every Process [T [ Display Status ®Fine
[ Selected Process [] Hide Tool Holders [ Wireframe Display
] Every Move [] Cosmetic Thread [] Softwars Rendering
["] Toal Collision [ Show Empty Tool Posts *
Tool Overtravel ["] Show Tool Mumbers on Tool Posts™
Report Collision Types Settings
Tool with Stock(s) on Rapid Move Tool with Tool * Tuming Insert Thickness: |0 02
Tool with Main-Spindle Tool with Tool Post = Max |0 Tool Holder Thickness:|0.02
GE with Main or Sub-Spindie Tool Post with Tool Post * [ Enable Multithreading for Calculations
Tool Holder Collision Tool Post with Stock * [ Automatically close Custom Shape Madels
Tool with Foreign Stock Tool Post with Spindle *
Non-Active Tool with Spindle * Celora
LB ED Y R OE L 2 Use Group Colors Set Stock Colors
Non-Active Toal with Stock *
Tool with Machine Housing **
Cancel OK
“*Used when tuming tool holder width is undefined
“**Used for Full Machine Simulation only

Never: Specifies that simulation should never pause during simulation

Eject: Specifies that simulation should pause before part eject operation is

performed

Cut-off: Specifies that simulation should pause after the cut-off operation is

performed

Every Process: Specifies that simulation should pause at the beginning of every

process in the current Process Table

Selected Process: Specifies that simulation should pause at the beginning of a
selected process in the current Process Table

Every Move: Specifies that simulation should pause before every tool move

Tool Collision: Specifies that simulation should pause every time a collision

occurs

Tool Overtravel: Specifies that simulation should pause every time tool post
goes outside of its travel limits specified in the Machine File.

Settings

Turning Insert Thickness: Specifies the thickness of the turning insert

Max ID Tool Holder Thickness: Specifies the maximum thickness of a tool

holder for inside diameter tool.

4-8 PartMaker
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Enable Collision Checking/Report Collision Types

Checking the Enable Collision Checking box allows you to detect the following
collision types in Simulation:

Tool with Stock(s) on Rapid Move: Specifies that PartMaker should check for
collisions between the tool (or insert) and that stock in the main spindle as well
as a part in sub-spindle

Tool with GB and/or Sub-Spindle: Specifies that PartMaker should check for
collisions between the tool (or insert) and the Guide Bushing and/or Sub-Spindle

GB and Sub-Spindle: Specifies that PartMaker should check for collisions
between the Guide Bushing and Sub-Spindle.

Tool Holder Collision: Specifies that PartMaker should check for Tool Holder
collisions with any part/stock as well as with the Main Spindle and Sub-Spindle

Tool with Foreign Stock: Specifies that PartMaker should check for collisions
between the tool (or insert) working on the Main Spindle with part in the Sub-
Spindle or between the tool (or insert) working on Sub-Spindle with the stock or
part in the Main Spindle

Tool with Tool: Specifies that PartMaker should check for collisions between two
tools on the machine. This is for Advanced an Full Machine simulations only.

Tool with Toolpost: Specifies that PartMaker should check for collisions between
a tool and another tool post on the machine. This is for Advanced and Full
Machine simulations only.

Toolpost with Toolpost: Specifies that PartMaker should check for collisions
between tool posts on the machine. This is for Advanced and Full Machine
Simulations only.

Toolpost with Stock: Specifies that PartMaker should check for collisions
between a tool post and the stock being machined. This is for Advanced and Full
Machine Simulations only.

Toolpost with Spindle: Specifies that PartMaker should check for collisions
between a tool post and the main or sub spindle. This is for Advanced and Full
Machine Simulations only.

Non-Active Tool with Spindle: Specifies that PartMaker should check for
collisions between a tool not in the cut and the main or sub spindle. This is for
Advanced and Full Machine Simulations only.

Non-Active Tool with Stock: Specifies that PartMaker should check for collisions
between a tool not in the cut and the stock. This is for Advanced and Full
Machine Simulations only.

Tool with Machine Housing: Specifies that PartMaker should check for collisions
between a tool (or insert) and the machine housing. This is for Full Machine
Simulation only.

Display Control

Time Delay (0...9): Specifies a time delay following every screen update for
every tool motion. Negative number -9 to -1 may also be used to speed
simulation more then O.

Transparency of GB/Sub-Spindle: Specifies how transparent the Main Spindle
and/or Sub-Spindle should appear. 0% means solid appearance, 100% means
‘fully transparent’ appearance, i.e. the Guide Bushing and/or Sub-Spindle will
become invisible.
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Transparency of Stock/Part: Specifies how transparent the part and/or stock
should appear. 0% means solid part, 100% means "fully transparent” part, i.e.
an invisible part.

Display Status: Specifies that the current simulation status consisting of the
Process ID and current Tool Point coordinates will be displayed on the top of the
Simulation window

Run in a Loop: Specifies that Simulation will run in a continuous loop

Hide Tool Holders: Specifies that Tool Holders for Turning Tools will not be
displayed during Simulation

Display Status: Allow the Simulation to display coordinate and movement
information at the top of the simulation window.

Cosmetic Thread: Specifies that during Simulation every Multi-Pass helical
thread will be replaced by a single pass in order to speed up simulation.

Software Rendering: Specifies that Open GL software graphics libraries should
be used instead of the hardware implementation of the Open GL drivers that are
dependent on the actual Graphics Video card used in every computer. If you use
a high performance AGP video card you may achieve a significant simulation
speed improvement if you do not use Software Rendering

Wireframe Display: Specifies that everything will be displayed using a wire
frame representation instead of solid modeling.

Show Tool Numbers on Tool Posts: This will show all tool numbers available
on a tool post on the solid for that tool post. This is for Advanced Simulation
only.

Show Machine Housing: This will show the Machine Housing Components
specified in the Machine File. This is for Full Machine Simulation only.

Display Quality

Coarse: Specifies that solids will be displayed using relatively large facets to
assure the fastest simulation

Medium: Specifies that solids will be displayed using medium size facets that will
result in lesser simulation speed

Fine: Specifies that solids will be displayed using very small size facets that will
result in further decrease in simulation speed

Apply to All Machine Components: Specifies that solid models will be
converted to simulation models with the specified Display Quality (Coarse,
Medium, Fine), regardless of the quality specified in its model data. These solid
models can include custom stocks and tool posts.

Colors and Textures

Use Group Colors: Specifies that user-defined Group Colors will be used as cut
colors. If this option is not checked a metallic gray color will be used as cut color
for all tools

Set Stock Color: Allows a user to choose the color of initial stock using a
Windows standard dialog.

Set Stock Texture: Opens the Texture Dialog for various texture options for
the stock.
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Using PartMaker Basic Simulation

PartMaker Basic Simulation can be viewed at any point in the programming process.
You need not complete programming a part to see the results of your work.

Important! To launch PartMaker Simulation you must have a Process Table
generated. To generate the Process Table, choose Generate Process Table from
the Job Optimizer menu (ALT + P) or use the Generate Process Table icon from
the Main Toolbar. It is not necessary to complete synchronization of simultaneous
operations before launching PartMaker Simulation.

Launching Basic Simulation
To launch PartMaker Basic Simulation:
% 1 Click the Start Simulation icon from the Main Toolbar
or
Press the Simulation button in lower left hand corner of the Process Table
or
Choose Simulation from the Simulation menu

IZE 2 Make sure the Basic Simulation icon on the Simulation Toolbar is
checked or Basic Simulation is checked under the Simulation menu

Upon launching simulation, you will see an uncut cylindrical work piece.

A newly launched simulation window is shown below:

Simulatian S NS

[
PHE B2 AT H S S o @
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Running Simulation
Once you have launched PartMaker Simulation, to start machining:
P 1 Press the Start Simulation button on the Simulation Toolbar
or
Press the <Space Bar> on your keyboard
or
Select Start Simulation from the Simulation Menu

2 Once simulation has started, you can suspend cutting by pressing the <Esc>
button on your key board. Press the <Space Bar> to continue the
simulation. Below, is an example of suspending simulation in process:

Simulation ICREREA

& - :
PIEBZ FFE2c @@ g

Press <Space Dar- to Continue, <Esc> to Reset
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Using PartMaker Advanced Simulation

PartMaker Advanced Simulation can be viewed at any point in the programming
process. You need not complete programming a part to see the results of your
work.

None of the examples listed above is meant to represent a specific machine model.
You will be able to view a more machine specific model for your machine when
loading the *.MCH file specifically tailored to the machine you are programming.

Launching Advanced Simulation
= Important! For purposes of this tutorial, please load the *.job, *.tdb and
*.cdb files called Turndemo.job, Tools.tdb and Cycles.cdb located in the
C:\PartMaker\pm-turn directory.

Important! To launch PartMaker Advanced Simulation you must have an
*.MCH (machine configuration file) loaded. The MCH file contains a
description of the machine you are using to machine the part.

You will only be able to launch PartMaker Simulation when the Process Table is
generated. If you do not have a Process Table generated, choose Generate
Process Table from the Job Optimizer menu.

To launch PartMaker Advanced Simulation:
% 3 Click the Start Simulation icon from the Main Toolbar
or
Press the Simulation button in lower left hand corner of the Process Table
or
Choose Simulation from the Simulation menu

4  Make sure the Advanced Simulation icon on the Simulation Toolbar is
\B’ checked or Advanced Simulation is checked under the Simulation menu

Upon launching simulation, you will see an uncut cylindrical work piece, tool
posts with tools attached, and either one or two spindles depending on whether
your part involves both main and sub spindle operations.

A newly launched simulation window is shown below:

2 Advanced Simulation  [Machine File = Lathe MCH] FRC

PilEDs LFE S & @
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Running Simulation
Once you have launched PartMaker Simulation, to start machining:
P 5 Press the Start Simulation button on the Simulation Toolbar
or
Press the <Space Bar>= on your keyboard
or
Select Start Simulation from the Simulation Menu

6 Once simulation has started, you can suspend cutting by pressing the <Esc>
button on your keyboard. Press the <Space Bar> to continue the
simulation. Below, is an example of suspending simulation in process:

Advanced Simulation  [Machine File = Lathe MCH] = (@)

[
PHEOZ LYE B0 ® &

Prest <Space Barx to Continue, <Eies to Resel
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Machine File for Advanced Simulation

The machine you are seeing in PartMaker’s Advanced Simulation is described by a
Machine Description stored in a *.MCH file. Each machine architecture will have a
separate Machine Description. The Machine Description may be viewed
graphically by choosing Machine... from the ToolMinder menu. When doing so,
the following dialog appears:

Machine Data  [Machine File = C:\PartMaker\pm-turnLathe.MCH] ]
Main Spindle Sub Spindle Machine Housing File
(@) Stand Alone :
Attached To End-Working Slide Components Open Machine File...

Machine Coordinate System Not Available

Main Spindle Location Motion fxes Rotation fuds Save Machine File...

@ Left Right X[y Wz | ER Tool Holders

K-Auis Orientation Rotation Options Create FMS Reference

. _ Holder Data

@) Vertical (") Horizontal 5

Properties
Tool Posts Units
Mation Axes [ Metric
Tool Range On Main Spindle 0On Sub-Spindle

[¥] Tumet 1 18 X Y WZ B X Y il B Properties

Turret 2 13 X Ly Lz LB XKy [ |Zz[]B Properties

Turret 3 19 X Y z B * Y zZ B Properties Supported Simulation Types
Turet 4 1-3 XLy [ [z |B X[y Jz [1s Properties Basic Simulation

Tool Head 19 X Oy Oz e ¥ Oy Oz e Properties Advanced Simulation
Gang 1 19 X Y z B X Y Z Properties Full Machine Simulation
Gang 2 1-9 X[y [z []B X[y [z Properties

Back 1-3 X Ly [z XLy |2 Properties

End 13 x Oy Oz x Oy Oz Properios

See PartMaker Help for a more in depth explanation of each of the dialogs and
parameters in the Machine Data File dialog.
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When should you use Basic vs. Advanced Simulation?

Basic and Advanced Machining Simulation are not mutually exclusive technologies.

Basic Simulation may be preferable to use in certain circumstances over Advanced
Simulation because it:

Provides more focus on just the part and cutting process because space is
not taken up on screen with multiple machine components.

Can run faster then Advanced Simulation because it is less graphically
intensive.

Advanced Simulation will be preferable to use in certain circumstances over Basic
Simulation because it:

Provides a machine specific simulation, i.e. supports right and left-handed
machines, specific machine components, etc.

Provides additional crash and collision avoidance over Basic Simulation

Gives the user verification that all tools numbers are correct for a given
machine

As a rule of thumb, you may find Basic Simulation more beneficial for simulating
your “first pass” at programming a part, while Advanced Simulation may be better
when completing the programming of the entire component at which time you wish
to see how the part will look as well as how it will run in its machine environment.

Advanced Simulation Limitations

The machine model you are seeing in PartMaker’s Advanced Simulation is a
parametrically defined model of the machine you are programming. As it is
based on parametric approximations, it may not simulate your machine exactly
the way it looks. The limitations you may find at this point are:

Multiple Tool Stations

Multiple Tool Stations only applicable to the tools on the Turret. A Multiple
Tool Station is the station on the turret that has more than one tool with the
same Tool Number defined in Tool Data Dialog. During Advanced Simulation
only one tool on the tool stations is shown. Therefore the tools that belong to
the multiple tool station will be switched on the Turret based on the
sequence in the Process Table.

Non-Standard Machine Architectures

PartMaker Advanced Simulation may not support certain elements of
machines with irregular architectures at this time.

Please consult PartMaker Technical Support for more information on any
limitations you may encounter with respect to Advanced 3D Machining
Simulation.
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Appendix A: Materials

PartMaker Material Library

This appendix contains a list of all material files and their abbreviations.

File

Description

ALU_ALLC.MDB

Aluminum Alloy, Cast

ALU_ALLW.MDB

Aluminum Alloy, Wrought

CARBIDES.MDB

M achinable Carbides

CHNICKEL.MDB

Chromium-Nickel, Alloy

COP_ALLC.MDB

Copper Alloy, Cast

COP_ALLW.MDB

Copper Alloy, Wrought

IRON_DUC.MDB

Ductile Iron, Cast

IRON_GRC.MDB

Gray Iron, Cast

LEADALLC.MDB

Lead Alloys, Cast

MAG_ALLC.MDB

Magnesium Alloys Cast

MAG_ALLW.MDB

Magnesium Alloys Wrought

NICKELWC.MDB

Nickel Alloys, Wrought and Cast

ST_ALLOW.MDB

Alloy Steels, Wrought

ST_CARB.MDB

Carbon Steels, Wrought
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File Description

ST FMCAW.MDB Free Machining Carbon Steel, Wrought

ST _FMSTW.MDB Free Machining Stainless Steel, Wrought

ST_STAIC.MDB Stainless Steel, Cast

ST_STAIW.MDB Stainless Steel, Wrought

ST _STRUW.MDB Structural Steels, Wrought

ST_TOOLW.MDB Tool Steel, Wrought

THERMOPL.MDB Thermoplastics

TIN_ALLC.MDB Tin Alloys, Cast

TIT_ALLC.MDB Titanium Alloys, Cast

TIT_ALLW.MDB Titanium Alloys, Wrought

ZINCALLC.MDB Zinc Alloy Cast
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Appendix B: Family of Parts
Programming Tutorial
Introduction

This tutorial will teach you how to use PartMaker’s Family of Parts Programming
Feature.

PartMaker Version 4.6 and higher features a unique Family of Parts Programming
(FOP) capability, which greatly speeds CNC programming for parts created from
tabulated drawings. This feature allows a programmer to program one part in a
family and then automatically substitute any variable parameters by manipulating a
separate file containing parameter definitions. A virtually unlimited number of
parameter files (*.prm files) can be defined by the user.

FOP is an available option with every PartMaker product, namely, PartMaker/Mill,
PartMaker/Turn, PartMaker/Turn-Mill and PartMaker/SwissCAM. It applies to Turning
as well as Milling faces.

= The steps presented in this tutorial are carried out in PartMaker
SwissCAM but can be used in any PartMaker application.

Sequence of Steps for Family of Parts Programming

The steps outlined below describe the sequence in which you should approach
programming Families of Parts from tabulated drawings. This programming tutorial
follows the sequence of steps below in creating a typical family of parts.

You can use this page as desk reference when programming a Family of Parts.

1 Create Part Geometry for one part in the family using actual numbers. It
is not critical which part number in the family you choose.

2 Setup PartMaker Databases appropriately, i.e. make sure all tools,
materials and cycles files for the part have been set appropriately

3 Assign part features to your geometry. When doing so, make sure to
assign toolpaths by snapping to existing geometry. If you do not snap tool
paths to existing and parameterized geometry, they will not be updated
when you regenerate other parts in the family.

4 Create the appropriate Parameter Files (*.prm) for each part in the
family. Each Parameter File contains the variable definitions for each part in
the family.

5 Setup PartMaker for Parametric Input by clicking the Parametric Input
box in the Family of Parts section of the Preferences dialog which can be
found under the View menu.

6 Parameterize your part by assigning variables to parametric geometric
elements and part features such as thread pitch and hole depth.

7 Set Part Boundaries Parametrically by choosing Set Parametric
Boundaries from Family of Parts Programming accessed from the Edit Menu.

8 Update Each Part in the Family by opening the respective Parameter File
by choosing Open Parameter File from Family of Parts Programming, then
choosing Apply Parametric Dimensions.

9 Regenerate NC Code for each part in the family by choosing Generate
Process Table from the Job Optimizer menu and then choosing Generate NC
Program from the Job Optimizer menu.
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Getting Started

The blue print below represents a typical parametric part.

& F Ed
Ed D &
o B o
* K _[ N
e \ €O-d---Z-Z=]

* & [: w __! T
Part # A B c D E F P/Pitch
50100 |025 |10 15 25 04 3.0 0.05 (20)
50-200 0.25 0.8 1.0 15 0.38 25 0.03 (30)
50-300 0.1875 | 0.7 0.75 25 0.3 2.0 0.05 (20)
50-400 0.2 0.5 0.6 30 0.3 15 0.1(10)
50-500 03125 | 0.4 0.5 35 0.35 125 0.04 (25)

When you complete this tutorial, you will have parts that looks like the picture

below:

B-2 PartMaker
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Create Part Geometry

The first step in programming a part in a family of parts is to create the part
geometry. When doing so, you should pick one part number from the family. In
this case, the Part #50-100 in the table on page B-2 will be used.

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.

You will then see the Setup definition dialog box.

Enter the enter the parameters listed below in the appropriate fields:

e Length (L): 3.0 e OD: 0.4

e Excess Stock (E): 0.0 e ID: 0.0
1

e GB Length (I): 1.0 e GB Dia (d): 0.75

e Tool Change X(Xc): 2.8 e Tool Change Z (Zc): 0.0

The setup dialog will then appear below.
B Setup Xl

Settings Stock

@ Main Spindle ) Sub-Spindle Bar

Orizntation Boundaries List of Face Windows

Machining Function:

Tum -

[Fot ]
X
C EN @
¥ L_- T
E \Me
\ R
A=
& i
=/
% !
Y LZc+
Lengthil): 3 oD: 04 Rename to:
ID: 0 1 Fromt

Tool Change X(Xc): 23
Tool Change Z(Zc): g

Excess Stock (E): 0.01

Guide Bushing Length{): 1

Face Options Guide Bushing Diameterd): 0.75

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.

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

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

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

Now enter the ZX coordinates as shown below, pressing <Enter> after
each:

default 0.25

1 default
default 0.4

3 default
default 0]

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

8 You will now place the diagonal line represented by the “D” dimension on.

To do so, select the Line on an Angle icon and select the End of Line snap
mode.

When doing so, you will be prompted to Select end point of line or arc.
Drag your cursor into place as shown below and click the left mouse button.

|
“u

You will now be prompted to enter an angle for this line. At the prompt
enter a value of 155 (i.e. 180 — 25) and press <Enter>.

Move your cursor so the arrow is on the line as shown below and click the
left mouse button.

| io)

Having done so, you will now have a drawing which appears as shown below.

Now select the Remove icon and click the scissors on lines 1 and 2 in the
picture below.

| b

After having done so, your geometry will appear as shown below:

Note: When programming Families of Parts, you SHOULD NOT mirror
geometry for turning features about the Z-axis. Doing so will cause the
lower half of your part geometry to look derformed when you generate
other parts in the family. Alternatively, you could also parameterize the
lower half of your part geometry (though this would entail additional
work). Parameterizing geometry will be discussed in Step 5.

B-4 PartMaker
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Setup PartMaker Databases

The second step in programming a part in a family of parts is make sure the proper
Tools, Materials and Cycles have been created and loaded in PartMaker.

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

2 From the Family_of_Parts directory, choose shaft_inch.tdb and click <OK=>.

Bopntoasie p W W WA &

C_;"\.-_J [1 « pmoswiss » Family_of Pans

Orgenize v Newfolder

Nem
o Favontes ‘
B Desktop | shaft_inch.tdb

& Downloads

3L Recent Places

4 Libraries
# Decuments
o Music
i Pictures
B videws
& Cammter s
File name: v |l e (kb -

Open |7 | Cemcel |

ol

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

4 From the Family_of Parts directory, choose shaft_inch.cdb and click <OK>

Bomodaic & 0 W W N & TN 4 ==
@\;J'i |« pm-swiss » Family_of Parts v [ |] Seareh Famsty ot P

Orgenize v New folder

EL Recent Places  * Name

| shaft_inch.cdb

i Libsares
*| Decuments
o Missic
] Plictures
B videos

™ Computer
5% Backup_Dale [y
& sy
i DATA [0 - i v

File name: v |l Files {.CDB) =

Open v | Gacel |

e

5 Open the Materials file by choosing Open Material File from the File menu.

6 Choose st_fmstw.mdb and click <Open>=>

Bopmmure ;1 @ B W = .- 4 [
() [ Panaker » prmvsiss » Materia = | 43 || ecwct Materia ]
| Organizew  peew toider ~ O @
r Frroites S Balstcmds  A]Magalhwmdh ] Thermopimdb |
B Desstep B at sbrmdh  HNickehwemd 5] T alle b
}§ Downloads Ecabideemds  Bjse allowman  E{Ta allemds |
3 Recent Places B Chesckelmde |t cabman B T slhe.man
B Copaliemat B fmeawnd fy B Tincate ity
4 Libranes & Cop_alwmdt |5k fmatw.mdk
A te staie i
B stuin ety
)% stnow mdb
)4 tovh b

BiMagallcrmdt  Bswis Xdma |

File namma: S8 fratemedt

QT 2

[Copen [ [ coma |
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Assign Part Features

Once you have created your part geometry and loaded the appropriate tools,
materials and cycles files, you are ready to assign part features to your geometry.

7

Note: When programming Families of Parts, it is important to always assign
part features to your part by snapping to geometry instead of using the ZX
Snap Mode. Tool paths not associated with geometry will not be rescaled
when updated for other parts in a part family.

Before assigning the facing operation to the part, it is necessary to create
the geometry to which the facing tool path will be assigned. To do so, while
still in the CAD Mode, choose the Line Through Two Points and ZX Snap
Mode.

Now enter the ZX coordinates as shown below, pressing <Enter> after
each:

(0,.4)
(<default=,0)

After having done so, your geometry will appear as shown below:

Click on the CAD/CAM switch to return to the CAM mode and create the
part feature for the facing operation by choosing New Profile Group from
the Part Features menu.

a From the Strategy menu, choose Contouring.
b From the Tool Location menu, select Out.
¢ From the Tool Orientation menu, select Right.

d Click the Select Tools button and allow PartMaker to select the
appropriate tool.

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

B profile Group Parameters, Tum [
Strategy: (B3 Contouring -
Tool Location:  Out -
Tool Orientation:  Right -
X Finish (F<): 0 44 Cf
ES a 3 €
ZFinizh (Fz): p ——-)
F P|Cd
Depth of Cut {d): 0.2 i
Initial Stocke {g): 0 4
o
— i
Diam Clearance (Cd): 0.05 F‘i:—
Face Clearance (). 0.05 4 z
Fz
Group Name:
Operations Tool ID Leads
O [7 Roughing To0 ul = Select Todls
B[] Finishing (oo ][ conce
Apply
Cuting Point {F): Pinch Tuming
Machining Side Defined By:
@) Cutting Point
Tool Location

Click Apply and Close.
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Now that you have defined the machining operation to be used, you must tell
PartMaker where to place the tool path:

—\ ﬂ 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.

3 Click your cursor at points 1 and 2 below:

Your completed profile should appear as below:

B—a-a

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

Before moving on, save your work! Do so by selecting Save from the File menu or
using the shortcut key <Ctrl + S>. Give your job file a name you will remember. A
good job file name for part families is Master.

Next, you will program the first outside diameter turning feature.

1 Create the first OD Turning tool path by choosing a new color and selecting
New Profile Group from the Part Features menu.

a From the Strategy menu, choose Contouring.
b From the Tool Location menu, select Out.
¢ From the Tool Orientation menu, select Right.

d Click the Select Tools button and allow PartMaker to select the
appropriate tool.

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

2 profile Group Parameters, Turn |

Strateqy: 5 Contouring -
Tool Location:  Out -
Tool Orientation:  Right -

X Finish (Fx): 0 X cf
0. *1—"-
Z Firish (F2): 0 T "_. i
cd

Depth of Cut {d): 0.2

Initial Stock fak: 0

Diam Clearance (Cd): 0.05 ini_ —
Face Clearance (Cf): 0.05 t2
> Fz
Group Name:
0 Pi
Operations Tool ID Leads
o Roughing TO01 Hl < Secled jeals
B [ Firishing Close Cancel
Apply
Cutting Point (F) [] Pinch Tuming

Machining Side Defined By:
® Cuiting Point
) Tool Location
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Now that you have defined the machining operation to be used, you must tell
PartMaker where to place the tool path:

From the left-hand side of the screen select the Define Profile icon.
From the top of the screen, select the End of an Element snap mode.
Click your cursor at points 1,2 and 3 below:
3
2

[ 1
Your completed profile should appear as shown below:

Be -t &

Next, you will program the outside diameter threading feature.

1

.
X

Create the OD Threading tool path by choosing a new color and selecting
New Profile Group from the Part Features menu.

a From the Strategy menu, choose Threading.

b From the Tool Location menu, select Out..

c Select Chamfer on Exit from the Toolpath Options drop dop list.
d Specify the pitch as 0.05.

e Click the Select Tools button and allow PartMaker to select the
appropriate tool.

f In the field called Group Name, enter OD Thread. Your dialog should
now appear as shown below:
[—x]

2 profile Group Parameters, Turn

Strategy: [l Threading -

Tool Location:  Out - Toolpath Options:  Chamfer on Exit -
First Infeed (): 0.015
Minimal Infeed {): 0,001

Thread Height (H): 6134 %

Pitch (p): 0.05
Infeed Angle (z): 60
Clearance (C): 0.05
Acceleration Dst (L1): 0.05
Chamfer Length (L2): 0
Chamfer Angle &) 60 Group Name:
Operations Tool ID E_L
Roughing To07 Iﬂl [ SeleoiToss |

From the left-hand side of the screen select the Define Profile icon.
From the top of the screen, select the Closest Intersection snap mode.

Click your cursor at points 1 and 2 below:

2 1
Your completed profile should appear as shown below:

B

B-8 PartMaker
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Next, you will program the drilled hole.

1 Create the drilled hole by choosing a new color and selecting New Hole
Group from the Part Features menu.

a
b

c
d
e
f

Uncheck the Through Hole box

From the Major Cycle Operation drop down menu, choose Drill
Enter .1 in the Diameter field

Enter .01 in the Chamfer field

Enter 1.5 in the Nominal Depth field

Click the Cycle button and allow PartMaker to select the appropriate
cycle.

Your completed Hole Group Parameters dialog should now appear as shown
below:

B Hole Group Parameters ]
[C] Through Hole
Major Cycle Operation H
e [om o] —
Diameter [d): 0.1 [
|
Chamfer (c): 0.01 Z
Z Surf (8): -0
Face Clearance (1): 0.05 e 6

Nominal Depth(D}): 1.5

To: | Shoulder of Major Tool =

Group Name:

oril_0.125]

Gyele | Dril_0.125 Verify Shape
Operation  Diam  Depth  Tool ID Gose Cancel |
SpotDdl 01 006 TOOS Apply
Dl 01 15 TON

Edract Parameters from Salid

2 Your completed profile should appear as shown below:

« n

Next, you will program the second outside diameter turning feature.

1 Create the second OD Turning tool path by choosing a new color and
selecting New Profile Group from the Part Features menu.

a
b

c

From the Strategy menu, choose Contouring.
From the Tool Location menu, select Out.
From the Tool Orientation menu, select Right.

Click the Select Tools button and allow PartMaker to select the
appropriate tool.
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e In the field called Group Name, enter 2nd OD Turn. Your dialog should
now appear as shown below:

2 profile Group Parameters, Turn e
Strategy: £ Contouring -
Tool Location:  Out .
Tool Orientation:  Right -
X Finish (Fx): 0 X Cf,
0 )1—'6
Z Finish (F2): p % e
P cd
Depth of Cut (@) 0.2
Intial Stock fa): 0
L=
Diam Clearance (Cd): 0.05 Fx#: —
Face Clearance (C1): 0.05 bz
> Fz
Group Name:
20d 0D Tum
Operations Tool ID Leads
B [7]Roughing To01 8 [ Seiodt Todls
S — Cose | [ Cancel
Cutting Point (P): [ Pinch Tuming
Machining Side Defined By
@ Cutting Point
) Tool Location

—\ M 2 From the left-hand side of the screen select the Define Profile icon.
3 From the top of the screen, select the End of an Element snap mode.

4 Click your cursor at points 1 and 2 below:
2 1
| |
Your completed profile should appear as shown below:
T ) ] |

Finally, you will program the cut-off operation.

When creating a cut-off operation using PartMaker’s Family of Parts programming
feature, you will need to assign the part feature to the geometry instead of having

PartMaker do so automatically for you as you would in conventional use of the
software.

5 Create the Cut-off tool path by choosing a new color and selecting New
Profile Group from the Part Features menu.

a From the Strategy menu, choose Cut-Off
b In the Start X Point (Xs) enter .4/2

¢ Click the Select Tools button and allow PartMaker to select the
appropriate tool.

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

[ Brofile Group Parameters, Turn [
Strategy: J0) Cut OF -
Toolpath Options:  Insert Chamfer -
D 4
Cut-Off Distance (D): 3 e
Chamfer OR Radius (a): 0 e v |Co
Start X Point (%s): 0.2 B 9
ry
End X Point (Xe): Xs
Diam Clearance (Cd): 0.05
Fodal Step: 0 Y — b2
N L
Group Name:
Cut OF
Operations Tool ID Leads
T ToO4 cietilonls
Apply
Cutling Peint (F): [] Optional Path 1-32->1

Your completed part should appear as shown below:

!

6 Before continuing, choose the Selection icon a delete the tool path that has
been automatically applied to the geometry.

7 Using the Profile icon and End Of Element Snap Mode, reapply the tool path
to the geometry by clicking at the start and end of the cut-off tool path.
Your completed part will appear as shown below:

!
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Creating Parameter (*.prm) files

Once you have completed programming the “master” part in the family, you must
now take a step back and setup files containing parameter definitions for each part
in the family. These files can be created in any word processing program and then

saving files with *.prm extension.
on every Windows operating system) will be used

1

In this example, Notepad (which comes loaded

Create the first parameter for the “master” part that has already been
programmed.

Note: To make creating the first parameter file faster, start by
manipulating an existing file, either from a part family you have made
before or from the parameter files which came standard with your
PartMaker installation.

From the Start button on your Windows desktop, choose Accessories and
launch the Notepad application.

In Notepad, from the File menu, choose Open. In the Open dialog, choose
All Files *.* from Files of Type as shown below:

-

7 Open i
@\\-jv‘ <« OS({C:) » PartMaker » pm-swiss » Family_of_Parts - | &,l | Search Famil ris el |
Organize * MNew folder =T l@l
9 Backup_Data (\\p = Name ’ Date modified Type Size
& os(c
- (&) || 42-100_inch.prm 5/18/2001 9:08 PM PRM File
ca DATA (D)) P
|| 42-200_inch.prm 5/18/2001 %:08 PM PRM File
58 cerver f (Vipmda 2 o
|| 42-300_inch.prm 5/18/2001 2:07 PM PRM File
G4 act_data (\\Pmsa : N - X
Quickbooks (\ || 42-400_inch.prm 5/18/2001 9:08 PM PRM File
uickboo 1
= I (\\p || 42-500_inch.prm 5/18/20! 08 PM PRM File
= seversles O Yk inchicdb T/11/20016:24PM  CDB File
8 server_d (\\pmde| ) } R
| || shaft_inch.job 10/14/2008 8:53 AM  Task Scheduler Ta...
s donottouch (\\bi| : - _
|| shaft_inch.tdb 4/26/2002 9:58 PM TDE File
t’ﬂ Network 1
= [ il 3
File name: ~ [ailFiles £ -
. Text Documents (%)
Encoding: (AN o]

4 Choose an existing parameter file . In this example, open the file titled 42-
100_inch.prm that can be found in the Family of Parts directory (located
in the root directory of the PartMaker module you are working with.)

Mj Cpen
@\\;}v| .« 05(C) » PartMaker » pm-swiss » Family_of_Parts - ‘ +3 | | Se
Organize = New folder
® Backup Data (g * Name ° Date modified Type Size
& o5
| 42-100_inch.prm 5/18/2001 9:08 PM  PRM File
Ca DATA (D) =
|| 42-200_inch.prm 5/18/2001 9:08 PM PRM File
C# server f (\\pmda i B
|| 42-300_inch.prm 5/18/2001 9:07 PM PRM File
G act_data (\\Pmsa .
|| 42-400_inch.prm 5/18/2001 9:08 PM PRM File
¥ Quickbooks (V\pi i
|| 42-500_inch.prm 5/18/2001 9:08 PM  PRM File
¥ server sales (V\pr o -
|| shaft_inch.cdb 7/11/2001 6:24 PM CDB File
S server_d (V\pmd: . .
|| shaft_inch.job 10/14/2008 8:53 AM  Task Scheduler Ta...
¥ donottouch (Wb .
|| shaft_inch.tdb 4/26/2002 9:58 PM TDE File
&i Network
[~ i b
File name: 42-100_inch.prm ~ [Allfiles ¢ -
Encoding: | ANSI v] [ Open |v] [ Cancel ]
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5 Edit the parameter file to reflect the parameters being used in the current
Family of Parts. Replace the parameter values with those you have used in
the creation of part 50-100 above.

¢ Note: All text and characters in parenthesis are comments and will not
affect programming. Comments will help you remember which
parameters correspond to various features of your part.

Once you have defined the parameters for the part, save your Parameter File as
50-100.prm by choosing Save As from the File menu as shown below:

.
") Save As — |
~Ag. —
ke [ |« DS(C) » PatMaker » pm-swiss » Family_of Parts ~ [ 3| search Family_of Parts ol

Organize v MNew folder E- @
X Favorites “ MName Date modified Type Size
P Desktop 5] 42-100_inch.prm 5/18/2001 908 P PRM File
& Downloads ] 42-200 inch.prm 5/18/2001 908 P PRM File
] Recent Places ] 42-200_inch.prm 5/18/2001 907 P PRM File
] 42-400_inch.prm 5/18/2001 908 PM  PRM File
i Libraries — |7 42-500_inch.prm 5/18/2001 908 PM  PRM File
& Documents [ shaft_inch.cdb T/11/2001 6:24PM  CDE File
& Music | shaft_inchjob 10/14/2008 8:53 AM  Task Scheduler Ta...
&) Pictures || shaft inch.tdb 4/26/20029:58 P TDB File
B Videos
8 Computer - n ’
File name:  50-100.prr| -
Save as type: [All Files () -
' Hide Folders Encading: [ANSI [ swe ][ cance |

6 Click <Save=> to save your file. The saved parameter file for 50-100 should

appear as shown below:

r = —
| 50-100.prm - Notepad
-

- —

— EI==)

File Edit Format View Help

P\ =0.25 (Large_diameter)

B=1 (Large_diameter_length)
C=1.5 (Middle_diameter_length)
D =25 (Thread_length)

E=0.4 (Hole_depth)

F =3 (Overall Part Length)

0.05 (Pitch_of thread)

N-<><§<C—|v:::'o'uozgr7=h—zm

m
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7 Having created the first parameter file, create a file for all other parts in the
family by simply replacing parameter values and saving a *.prm file for each
part in the family. The parameter values for each part for this exercise can
be found on page 2 of this appendix. When finished, you should have five

parameter files as shown below:
" 50-100.prm - Notepad o | B |
File Edit Format View Help |
’Q : g' ] 50-200.prm - Notepad =8 ®
C =1/ [File_Edit Format View Help
D=2 A=0[ " 50-300,prm - Notepad .
E ig gf 2 File Edit Format View Help
G D=1 g‘: g- ] 50-400.prm - Notepad
H E = c;. =g [Fie Edit Format view Hep
1 = =
] G D=29| A= | 50-500.prm - Notepad
K H E=0.4  B= -
N X F=2 || c=q[File Fdit Format View Help
M 3 G D={| A=0.3125 (Large_diameter)
N K H E=0|B =04 (Large_diameter_length)
o L I F=1| Cc=0.5 (Middle_diameter_length)
p=0flm ] G D =35 (Thread_length)
a N K H E =0.35 (Hole_depth)
R o L I F=1.25 (Overall Part Length)
s ||p=oyi™ |2 €
T ||la |[M ||¥ |7
TR N (N
v 5 p=0d|M ||
wo|[T Q N K
X u R o1t
v v 5 P=im
z ™ T Q N
X U R o
¥ \ S P =0.04 (Pitch_of thread)
—l; |lw ||t ||
X u R
Y v S
—l|z w T

Setup PartMaker for Parametric Input

In order to be able to apply parametric dimensions to the part, you must enable
Parametric Programming.

1

Choose Preferences from the View menu and check the Parametric Input
box as shown below:

Process Table Time Units

() Seconds @ Minutes

MNC-Program Editor

l:l Top Color
l:l Bottom Caolar

Preferences - |
Setup Parameters Input Units
Face Window Name: @ Inch Metric
Front Prompt to Enter Verfication Options
[7] Auto Save Files
Boundaries Show Setup Diglog on Startup
Length: 3 0D: 35 [7] Display Group Numbers
D0 [7] 5olid Model Modfications Netffication

Excess Stock: 0

Grid
Horizontal Step: 0.25 e

Vettical Step: 025 Face Window Background Sample Color:
Family of Parts Programming [WhitE '] [HEd b
| Parametric Input
sremee e Contrast Color: *

Black

[ Set Default Backaground for All Windows

* Contrast Color is used to display Axs. Boundaries, Grid, Toolpath and Dimensions.

2 Once you have checked Parametric Input, click <OK=>.

B-14 PartMaker

Copyright @2014 Delcam Ltd



Parameterize Your Part

Now that all the appropriate parameter files have been created, you can assign
parametric variables to the master part in the family. Before proceeding, make sure
all parameter files have been saved and are closed.

1 Click on the CAD/CAM switch to return to the CAD mode. Any part
parameterization exercise should always start in the CAD mode.

; _ 2 Double click on the line segment drawn vertically along the face of the part
EB # as shown below:

f
|

Doing so will allow you to access the Parametric Line Info dialog. Define
the parametric relationship as shown below:

Parametric Line Info S
Label: L6
Parametric Curmrent
o
From Point
rom Poi E i
Z 0
To Pairt:
Sl
Line Length: 0.2
Angle in degrees with Horizontal Axis: 50 Cancel

3 Once the dialog appears as above, click <OK=>.

The next geometric element to be parameterized will be the thread as shown
below:

- 1

4 Double click on the horizontal line segment along which the thread is applied
to access the Parametric Line Info dialog. Define the parametric
relationship as shown below:

Parametric Line Info X
Label: L1
Parametric Cument
zZ 0
From Paint: X A S
Z: {B) 1
To Pairt: -
A 025
Line Length: 1
Angle in degrees with Horizontal Axs: 0 Cancel

5 Once your dialog appears as above, click <OK=>.

Note: In PartMaker, all Z dimensions are programmed in negative.
Whenever performing mathematical operations on parameters, always
make sure to use parenthesis as shown here. PartMaker observes
standard mathematical order of operations for multiplication, division,
addition, subtraction and the application of trigonometric functions.
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The next geometric element to be parameterized will be the chamfer as shown

below:

B\-

6 Double click on the diagonal line segment of the chamfer to access the
Parametric Line Info dialog. Define the parametric relationship as shown

below:
Parametric Line Info ]
Label: L5
Parametric Current
Z. 4B) 1
From Poirt: y 025
Z: A({E-A)/2)/(TAN(D)HB! 1.160
To Paint: (((E-A)/2)/(TAN(D))HB) 2
% H 4
Line Length: 0.17746512
Angle in degrees with Horizortal Awis: 155 Cancel

Notice the use of the use of trigonometric relationships in Family of Parts
programming. PartMaker data entry fields can accept trigonometric functions.
Once your dialog appears as above, click <OK=>.

The next geometric element to be parameterized will be the largest horizontal
diameter as shown below:

'T . |

7 Double click on the horizontal line segment of the OD to access the
Parametric Line Info dialog. Define the parametric relationship as shown

below:
Parametric Line Info Lé
Label: L3
Farametric Cument
7 HE-AM2ATANDNHE) 116083502
From Point:
emrent v E 04
A 3
Tao Paint: B
E 04
Line Length: 1.83516158
Angle in degrees with Horzortal feds: 0 Cancel

8 Using the Copy and Paste functions from the Edit menu (standard windows
accelerator keys Ctrl + C and Ctrl + V) you can copy and paste parametric
relationships from one dialog to another. Once your dialog appears as above,
click <OK=>.

The next geometric element to be parameterized will be the geometry along
which the cut-off operation is defined:

I |
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Double click on the diagonal line segment of the chamfer to access the
Parametric Line Info dialog. Define the parametric relationship as shown

below:
Parametric Line Info [
Label: L4
Parametric Cumenit
z n
From Paint:
M ol % E 4
Z A
To Point: i
o
Line Length: 0.2
Angle in degrees with Horizontal Axs: 90 Cancel

Once your dialog appears as above, click <OK=>.

9 Click on the CAD/CAM switch to return to the CAM mode. The
EB ﬁ parameterization exercise will be completed by applying parametric
o dimensions to programmed part features.
Note: In Machining Function Face Windows of Type Turn, in the Profile
Group Parameters dialog, Strategy types Threading and Cut-off allow
for parametric input. In Milling Machining Function Face Window, all

Profile Group Parameters cycles accept parametric input. The Hole
Group Parameters dialog also accepts parametric input.

When using Parametric Input you will notice the appearance of Parametric
Input icons. Clicking on these icons allows you to enter parametric data for
part features.

Double click on the OD Thread Group Symbol on the right hand side of the
screen to enter the Profile Group Parameters dialog for threading as
shown below:

B profile Group Parameters, Turn 25|
Strategy: {ffifl Threading -
Tool Location:  Out v Toolpath Options:  Charfer on Exit v
;f hep >
First Infeed i): 0.015 H
Minimal Infeed §): 0.001 s U
Thread Height (H): 6134 %o ¥ e 5
Pitch (p}: 0.05 Iv — i
B z i a
Infeed Angle (a): 60 iI_ LN 2
Clearance (C): 0.05 | L7
Acceleration Dst (L1): 0.05 +Ek i
Tool ID:  TOO7  [B] Group Name
Chamfer Angle b 60 0D Trread
Charfer Length {L2): 0 Select Tools
Thread Options Close Cancel
Apply
Zl 10 Click on the Set Parametric Pitch icon to insert a parametric value for
Thread Pitch as shown below:
Parametric Definition ﬁ
Pitch p): P
o

11 Once your dialog appears as above, click <OK>. Click <Close> in the
Profile Group Parameters dialog to return to the CAM Face Window.
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Next, parameterize the depth of the hole programmed on centerline. To do so:

12 Double click on the group symbol for the on-centerline drilled hole.

! Hole Group Parameters ]

[ Through Hole
Major Cycle Operation X

. s

Diameter (d): ]

o

S—1
Chamfer (c): 0.01 <H_" I

Z_Suf Sk 0
Face Clearance (Cf): 0.05 D> je-Cf

Nominal Depth(D): 1.5

—E oL

—b
é

0

Group Name:
To: ’Shoulder of Major Tool v] Diil 0125
Cycle | Dril_D.125 Verfy Shape
Operation  Diam  Depth  Tool ID Cancel
SpotDil 01 006  TOOS
Drill 0.1 153 T011
Extract Parameters from Solid

13 Click on the Set Parametric Pitch icon to insert a parametric value for Z
Depth as shown below:

Parametric Definition [ S|

Z Depth (D): Cl

| Cancel || oK

14 Once your dialog appears as above, click <OK=>. Click <Close> in the
Profile Group Parameters dialog to return to the CAM Face Window.
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Set Part Boundaries Parametrically

The final step in setting up a parametric part is to set the part boundaries
parametrically. To do so:

1 Choose Family of Parts Programming from the Edit menu.

2 Choose Set Parametric Boundaries... from the Family of Parts Programming
menu as shown below:

Family of Parts Programming ¥ Open Parameter File...

Edit Parameter File...

Set Parametric Boundaries...

Apply Parametric Dimensions...

3 Complete the Set Parametric Boundaries dialog as shown below:

Set Parametric Boundaries ﬂl
Parametric Cument
Lengthily: F 3
op: E 04
0. 0 0

Cancel || Ok |

Once the dialog appears as above, click <OK=> to return to the CAM Face
Window.
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Update Each Part in the Family

You have now completed setting up your master part and our now ready to
automatically program each other part in the family. To automatically reprogram
other parts in the family:

1 Choose Family of Parts Programming from the Edit menu.

2 Choose Open Parameter File... from the Family of Parts Programming menu
as shown below:

Family of Parts Programming 4 Open Parameter File...

Edit Parameter File...

Set Parametric Boundaries...

Apply Parametric Dimensions...

Select the parameter file for the part you would like to program. In this case,
choose 50-500.prm as shown below:

-
! Open Parametric File * B » B . . . . e % ﬁ
@U'| . < pm-swiss » Family_of Parts = % +3 M; Search F t . 0 |

i -— -
Organize » MNew folder 1=+ M @
il Recent Places  # Name : Date modified Type =
e e |7 42-100_inch.prm 5/18/2001 9:08 PM  PRMF
“_‘j'Dm"ES i 5] 42-200_inch.prm 5/18/2001 908 PM  PRMF
J‘ Mm_'me" : [3] 42-300_inch.prm 5/18/2001907PM  PRMF
i p_::'c =| [ 42-400_inch.prm 5/18/2001 %08 PM  PRMF| _
§| \.:d o | ] 42-500_inch.prm 5/18/2001 908 PM  PRMF|
it 7] 50-100.prm PRMF
50-200.prm PRM F
& t =
' ';mpku E'D i |7 50-300.prm PRM F
= Backup Data (f | 50-400.prm PRM F|
&, 0s(C)
| 7| 50-500.prm 11/20/201212:51.. PRMF ~
i DATA (D2) - 4 |_ M .: 3
File name: [ Al Files ¢pRM) -
[ Open 1v] I Cancel ‘

Once the dialog appears as above, click <Open=> to return to the CAM Face
Window.

3 Choose Apply Parametric Dimensions... from the Family of Parts
Programming menu as shown below:

Family of Parts Programming 4 Open Parameter File...

Edit Parameter File...
Set Parametric Boundaries...

Apply Parametric Dimensions...

You should now see your part change size on screen.

Regenerate NC Code

You can update your NC program for each part in the family by regenerating the
Process Table and then choosing Generate NC Program.
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Appendix C: Programming Directly on a
Solid Model

Introduction

This document describes the process of programming directly on a Solid Model in

PartMaker Turn-Mill, SwissCAM and Turn Version 9.1 and higher.

x

“#  NOTE: The steps presented in this tutorial are carried out in PartMaker

SwissCAM but can be used in any PartMaker application.

Key Definitions

&

SIS

Part Coordinate System (PCS): A part coordinate system (PCS) is the coordinate
system in which a solid model is oriented. Before any programming exercise begins,
you should always set the PCS to be the same as the coordinate system of the
machine you are programming. You can use the Edit Coordinate System dialog
to place the origin on the front of the part and set the axes to be coincident with the
machine’s coordinate system. Being set initially the PCS should not change during
the programming session.

Set Origin

Face Coordinate System (FCS): This is a coordinate system with two axes in the
Face Plane and the third axis perpendicular to the Face Plane. The Face Plane is a
plane in which the tool paths in the active PartMaker Face Window are created. Each
Face Window can have its own Face Plane. The Face Plane must be set in the
correct place to properly program on the Solid Model. The Face Plane can be
displayed using the Show Face Plane icon. The Face Plane can be set and
manipulated using the Define Face Plane dialog.
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Face Plane Icons for Solid Model:

Show Face Plane

Menu

~

~

v Show Profiles and Holes on Solid Model

v Show Part
Show Steck

Show ToolPath Points
Show Tool Axes

v Show Face Plane

v Wrap Face Plane for Cylindrical Faces

Unwrap Face Plane for Cylindrical Faces

Show Bleck Limits

O] HFom ¢ 9 &

Show Profiles and Holes on Solid Model: You will need to have this feature
activated to program directly on the Solid Model. This will allow you to view the
Profiles as they are created.

Show Profiles and Holes on Solid Model

/

Show Profiles and Holes on Selid Model

Show Part
Show Stock

Show ToolPath Points
Show Tool Axes

Show Face Plane
Wrap Face Plane for Cylindrical Faces

Unwrap Face Plane for Cylindrical Faces

Show Black Limits

O e ¢ 18-

C-2 PartMaker

Copyright @2014 Delcam Ltd



Solids Programming Tutorial

This tutorial is designed to help you learn the steps to follow for using PartMaker

SwissCAM, Turn-Mill and Turn to program on a Solid Model.

The complete finished job files can be found in the following directories as incidated:

SwissCAM
Turn-Mill

Turn

C:\PartMaker \PM-Swiss\Solids_Programming_Tutorial
C:\PartMaker \PM-TM\Solids_Programming_Tutorial

C:\PartMaker \PM-Turn\Solids_Programming_Tutorial

How you will create the Sample part

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

\/

2L 2 2 2 2 2 2 =2 2 =2

Start PartMaker

Open Sample Program and Review

View tool information for the part

View cycle information for the part
Select a material for the part

Open a new Face Window

Create Profile and Hole Groups

Extract Information from the Solid Model
Create a Process Table

Simulate the Machining Process

Generate an NC Program
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The picture below shows the part to be programmed in this tutorial.

\

When you complete this tutorial, you will have a part that looks like the picture
below.

Getting Started

The machining functions used in this tutorial are as follows:
Turn

Use turning tools to perform a variety of turning operations including Facing,
Threading, Grooving, Drilling, Tapping and Pick-off.

Mill ZY
Use an end mill to create a set of flats.

Programming on the Solid Model can be accomplished for almost every Machining
Function needed. In most cases you will not need to work in the 2D Face window at
all.

Now you will look in detail at the steps necessary to program a part.
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Starting PartMaker
1 Double click on the PartMaker SwissCAM icon

2 You will see the Setup definition dialog box shown below. Click the <Close>
button.

This dialog is explained in greater depth starting on page 8 of this guide.

Setu,

Spindle Stock Machining Function:
@ Main Spindle () Sub-Spindle Bar Tum -
Orientation Boundaries List of Face Windows
X
=
€
i
i
Y LZc¥
Length(L): 3 0D: 35 Rename to:
ID: 0 1
Tool Change X(%c): 2.8 Excess Stock (E): 0 Delete
Tool Change Z(7c): 2
Guide Bushing Lengthfl): 1.5 Duplicat
Face Options... Guide Bushing Diameter(d): 1.25
N
0
T
E
5

View the Finished Sample
1 Use the Open All Files Command from the File Menu.

2 You will find the Job Files in the Follwing Directories.
SwissCAM C:\PartMaker\PM-Swiss\Solids_Programming_Tutorial
Turn-Mill  C:\PartMaker\PM-TM\Solids_Programming_Tutorial

Turn C:\PartMaker\PM-Turn\Solids_Programming_Tutorial

& Note: This will also open the Sample Tools and Cycles files for you to use
when you create your own Part.

3 Look through the Sample Job file and familize yourself with the Profiles and
Hole Groups.

4 When Ready, choose New Job from the File Menu.
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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=>.

! Open Material File . B D B .. . " E R ﬁ
—~—
o| .. =« PartMaker » pm-swiss » Material v |+ i__ p|
\SAN | —— = | - —
Organize = MNew folder # - [ @
¢ Favorites e @]Alu_allc.mdb E‘_]Mag_allw.mdb @Thermapl.mdb
Ml Desktop @Alu_allw.mdh @]Nickelwc.mdb El__]Tin_aIIc.mdh
§ Downloads | 1] Carbides.mdb  [&]5t_allow.mdb 2] Tit_alle.mdb
%= Recent Places k- E_‘]Chnickel.mdh E‘__:]St_carh.mdb @_]Tit_allw.mdh
@Cop_allc.mdb iE__.]St_fmcaw.mdb @Zincallc.mdb
- Libraries = |Z|__]Cop_a|lw.mdb :_____ t_fmstw.mdb_i
5] Documents B Empty.mdb )5t staic.mdb
o Music F]ron_ducmdb Bl St_staiw.mdb
= Pictures ] Tron_gremdb 2] 5t _struw.mdb
E Videos @Leadallc.mdh @St_taolw.mdh
E_l]Mag_aIIc.mdh @sziss_BGB.mdb
‘M Comnuter X
File name: | St fmstw.mdb ~ [ All Files (".mdb) -
[ Open 1v] I Cancel ‘

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

developed for the Solid Model Programming Sample.

C-6 PartMaker
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Importing a Solid Model

1 Select the Import icon and select the X_T Parasolid Transmit Text File

option.

DXF File ...
CADL File ...
DWG File ...

GPF File ...

¥_T Parasolid Transmit Text File ...
¥_B Parasolid Transmit Binary File ...

SLOPRT SolidWorks Part File ...
SLOPRT SolidWorks Part Configuration ...

IPT AutoDesk Inventor Part File ...
STL File ...

PROE File ...

STEP File ...

2 Choose the Swiss_Solids_Programming_Tutorial.X_T file and click <Open>

! Import Parasolid X_T File

-AJtA..

L2

« pm-..

> ¢,|

» Solids Programmlng Tutor...
e T —

Organize »

U
= Recent Places

4 Libraries
ﬁ] Documents
&' Music
[E=] Pictures

¥ Videos

- Computer

&, os(c)
—a DATA (D)

Mew folder

4 Backup_Data (\\f

File name:

-
-

Date modified

MName Type

|| Swiss_5Solids_Programming_Tutorial X_T 1/12/2009 2:16 PM X_T File

4 m | 2

[l Files 7 _T)

o ) |

Cancel ]
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Setting up the First Face Window

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

= 1 When Programming with a Solid Model, many items will be set automatically

L}f from the information obtained from the Solid Model. To import settings into
the Set-up Window, you will need to define a faceplane. Select the Define
Face Plane icon from the Solids Tool Bar.

2 For Swiss and Turn-Mill parts, you should define your Face Plane at an Angle
which will allow you to select the Points you will need for Turning in this first
window. Check the Set Face Plane box. Choose Parallel to ZX Plane from
the Drop Down Menu. Enter 45 into the Turning Plane Angle field and click
the Set Boundaries checkbox.

[¥] Set Face Plane:
| Parallel to ZX Plane -

Tuming Flane Angle: 45

Set Boundaries

| Preview | | 0K | | Cancel |

3 Click the <Preview=>= button to see the Face Plane on the Solid Model
update.

4  Click <OK=>
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5 Open the Set-up Window. Note the Part Length and OD were imported from
the Solid Model. You should now make any changes required for your Setup
dialog. Make the following changes to the Setup Dialog.

Spindle: Main Spindle

Stock: Bar

Machining Function: Turn

OD: 0.59055118 (For Stock Size)
Excess Stock: .03

Your Set-up Window should appears as below:

Setu
Spindle Stock Machining Function
© Main Sinde. () Sub-Spinde T -
Orientation Boundaries List of Face Windows
X
q Xc
\
AN
HZ
4 i
'
|
Y LZcH
Length(L): 0.78740°  OD: 055055 B
ID: O 1 Front
Tool Change X(¥c): 2.8 Excess Stock (E) 0.03 Delste
Tool Change Z(Zc]

wm—HoO=

6 Click <Apply= and <Close>
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Programming a Face Operation

1

Select the New Profile Group icon.

2 Change the Following settings in the Profile Group Parameters dialog and

Leads Out, Finishing dialog

Strategy Turning

Tool Location Face

Tool Orientation Left

Remove Check Roughing

Check Finishing

Lead Out Angle (A2) | 90 Degrees (click Leads button)

g Profile Group Parameters, Tumn

]

Strategy: D Tuming - Profile Shape: Open -
Tool Location:  Face - Toolpath Trimming: | Mone
Tool Crientation: | eft - Cutting Limits Defined By:  Cutting Point -
X Finish (Fx): 0 X g >e
) = w1
Z Finish (Fz): p
: Cd|
Depth of Cut {d): i
Retum Length {): 0.05 1 % |
Retum Angle (a): 45 H ]
ali | i
Diam Clearance {Cd): 0.05 ¥ ; ;
F
Face Clearance (Cf): 0.05 23 I
»HE w2
Surface Roughness 32 Fz
Group Name:
7
Operations Tool ID Leads
B [ Roughing Select Tools
7] [¥] Finishing -Clase -Cancel
[T Bi-Directional Cutting
Cutting Poirt (P): [~] Finch Tuming

3 Click <Select Tools> and

choose the OD Turn - 55 Turning Tool.

Select Tool - - Lﬂi
Operation: Finishing
f
D Tool No.  MName Material Length  Width  Angle E-Angle Depth
TO1 1/Tur QD Tum-55 HSS 1 11 55 95 0.1
Add New Tool Select

C-10 PartMaker
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4 Name the Group Face. Your dialog should look like the following.

g Profile Group Parameters, Turn ||
Strategy: EJI Tuming - Profile Shape: Open -
Tool Location: Face - Toolpath Trimming: | None
Tool Orientation: | eft - Cutting Limits Defined By:  Cutting Point -
X Firish (Fx): 0 b
= i d i€ cf
e

Z Finish (F2): [ > >l
P |cd
Depth of Cut (d): iy
Retum Length 1) 0.05 JZ'

Retum Angle (a): 45
Diam Clearance (Cd): 0.05 ¥ 2
Face Clearance (3 0.05 % I b2
Surface Roughness 32 Fz
Group Name
Operations Tool ID Leads
e
B[] Finishing To0
Apply
[ Bi-Directional Cutting
[Z] Pinch Tuming

5 Click <Apply> and <Close>
6 You should now see a Facing Profile created on the Solid Model.

ﬁ 7 To verify the tool path for the Profile Group, Select the Verify Work Group
Toolpath icon.
8 The Verify Options Dialog will now Display. Make sure to check the Option for
Enable Verification on Solid Model.

9 Once the tool path has been verified, you can hide by using the Hide Work

% Group Toolpath icon

Copyright @2014 Delcam Ltd User Guide C-11



Programming a Tapping Cycle Operation

1 Choose a new color for this operation in the upper right corner of the screen
2 Select the New Hole Group icon.

3 Select Tap from the Type drop down menu.

4

Click the Extract Parameters from Solid checkbox.

g Hole Group Parameters X
Through Hole
Major Cycle Operation X
Diameter {d): |0.25 C
L)
d—F
Chamfer (c): |0 * z
Z_Surf (S): |0
Face Clearance (Cf): 0.05 [€—D— & Cf
Nominal Depth{D): | 0. 7274(
Group Name:
7
Cycle 7 Verfy Shape
Cperation  Diam  Depth  Tool IO

Bxtract Parameters from Solid

Edit Cycle Extract Undo

5 Click on the Major Hole Diameter.

6 Click the <Extract> button to extract the feature data from the Solid Model:
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7 Highlight and Select the 6-40 Tap Cycle.

Select Cycle

Type:

Diameter:

Major Cycle Operation

Tap

0.11811024

List of Matching Cycles

| AddNewCyde | | Select

]

Cycle Preview
Operation Diam Depth Tool ID
Center 0.094 TOO3
Dorill 0.094 TOO4
Tap 0118 TOOS
8 Click <Apply> and <Close>
7, 9 To verify the Profile Group, select the Verify Work Group Toolpath icon.

10 The Verify Options Dialog will now Display. Make sure to check the Option for
Enable Verification on Solid Model

% 11 After Verifying the Tool Path, Click the Hide Every Tool Path icon to hide all

verifications.
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Programming a Turning Operation

1 Choose a new color for this operation in the upper right corner of the screen.
2 Select the New Profile Group icon.

3 Change the following settings in the Profile Group.

Cycle Type Turning
X Finish .01
Z Finish .01
Check Finishing
g Profile Group Parameters, Turn lﬂ
Strateqy SD Tuming - Profile Shape: Open -
Tool Location:  Out - Toolpath Trimming: Mone -
Tool Orientation:  Right - Cutting Limits Defined By: Cutting Poirt -
X Finish (Fx): 0.01 X
S
Z Finish (Fz): 0.01
k
Depth of Cut (d): -
Retum Length {): 0.05 i
L T
Retum Angle {3): 45 @
Diam Clearance (Cd). 0.05 Fx%:‘—
Face Cl : t
ace Clearance (Cf). 0.05 *‘k 2
Surface Roughness 32 Fz
Group Name:
?
Operations Toal ID Leads
o Roughing _—Select Tools
L] Finishing
|| Bi-Directional Cutting
Cutting Point (P): [7] Pinch Tuming

4 Click the <Select Tools> button and choose the OD Turn - 55 Turning Tool
for both the Roughing and Finishing Operations.

'§elect Tool v i ﬂ
bJ Operation: Roughing
D Toal No.  MName Material Length  Width  Angle  E-Angle Depth
TO0O1  1/Tum 0D Tum - 55 HSS 1 11 B5 95 01

o] [oes
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5 Name the Group Turn. Your dialog should look like the following.

& Profile Group Parameters, Tum — u
Strateay: £ Tuming - Profie Shape: Open -
Tool Location:  Out - Toolpath Trimming: None -
Tool Orientation:  Right - Cutting Limits Defined By:  Cutting Point -
X Finish {Fx): 0.01 X cr
ES e 3
Zfnsh(Fzk 01| ] g bt
3 P cd
Depth of Cut {d): 0.1 |
Retum Length {): 0.05 b ¥
ot ¥
Retum Angle (@): 45 8 Td
|| L)
Diam Clearance (Cd): 0.05 in:—” _“
Face Clearance (Cf): 0.05 2
Surface Roughness 32 Fz
Group Name:
Tum
Operations Tool ID Leads
o T Too1 Select Toals
B[] Finishing T001

[7] Bi-Directional Cutting

Cutting Poirt (F): PFinch Tuming

6 Click <Apply= and <Close>

7 Select Define Profile on Solid Model icon. The model will automatically
fu‘l section itself at the Angle chosen for the Face Plane.

8 Next, choose the Edge Endpoint Snap Mode. This will show the selectable
N points on the Solid Model as shown here. The points are numbered for the
following instructions.

9 Select Point 1
10 Select Point 2

= 11 Select the Horizontal Constraint icon.

12 Select point 3

13 De-select the Horizontal Constraint icon if needed.
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14 Select point 4
15 Select point 5

‘ 7X 16 Select ZzX Coordinates Snap Mode icon.

17 In the input field at the bottom of the screen, enter .625 into the X and
press the <Enter=> key to accept.

2 W\e@ 0-|h @S N E
Edit Part Coordinate System
Z<0. T ¥<0.59055118= 625 Enter Coordinates

18 Select the Selection icon.

19 To verify the Profile Group, Select the Verify Work Group Tool path icon

ﬁ— 20 The Verify Options Dialog will now Display. Make sure to check the Option for
Enable Verification on Solid Model. The verification will appear as shown
below:

21 After Verifying the Tool Path, Click the Hide Every Tool Path icon to hide all
% verifications.
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Programming a Grooving Operation

1 Choose a new color for this operation in the upper right corner of the screen.

2 Select the New Profile Group icon.

3 Change the following settings in the Profile Group.

Strategy Grooving
Profile Shape General
Check Roughing
\m;l Profile Group Parameters, Turn u
Strateqy m Grooving - Profile Shape: General -
Tool Location:  Out - Roughing Style:  From Inside to Sides -
X Finish (Fx): 0
Z Finish (Fz): o X
ES
Depth of Cut (d): fz >idie ¥
Retum Length {): 0,05 | ‘}%
Clearance (C): 0.05 _:}Fx
Hodal Step: #* t>2
1
Group Name:
Operations Toal ID ?
8 @Roughing
B[] Finishing
Apply
e T

4 Click <Select Tools> and choose the OD Groove .0625 Grooving Tool

[Select Taal - [ (-S|
|}’| Operation: Roughing
B
D Tool No.  MName Material Length  Width  Angle E-Angle Depth
TO0Z 2/Tur  OD Groove .0625 Carbide 1 1 55 30 02
TMO  10/Tur  Cut OFf Tool .093 Carbide 1 1 55 50 02

) (o
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5 Name the Group Groove. Your dialog should appear as shown below:

& Profile Group Parameters, Turn u
Strateqy u Grooving - Profile Shape: General -
Tool Location:  Out - Roughing Style:  From Inside to Sides -
X Finish (Fx): 0
Z Firish (Fz): 0 X
A4
Depth of Cut (d): 0.2 i Hdje ¥
_— if C
Retum Lengih (): 0.05 | hr }T
1
o r
Clearance C). 0.05 _:}Fx
Fodal Step: 0.2 f2
>
1
Group Name:
Groove
Operations Toal ID
E [ Roughing To02 Select Tooks
B[] Finishing Close Eaned
Cutting Point (F): [7] Pinch Tuming

6 Click the <Apply= and <Close> buttons

ZI 7 Select the Chain Profile on Solid Model icon.

8 Select the Start Point of the profile. When choosing start point, click on the
side of the point that you want the Chain to follow. This will determine the
direction the chain will follow.

Start
Point

9 Select End Point of the profile.

End
Point
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10 To verify the Profile Group, Select the Verify Work Group Toolpath icon

11 The Tool Path Verification Options dialog will now display. Make sure to
check the option to Enable Verification on Solid Model. The verification
will appear as shown below:

% 12 After Verifying the Tool Path, Click the Hide Every Tool Path icon to hide all
verifications.

Copyright @2014 Delcam Ltd User Guide C-19



Programming a Threading Operation
1 Choose a new color for this operation in the upper right corner of the screen
2 Select the New Profile Group icon

3 Change the following settings in the Profile Group.

Strategy Threading
Pitch for 1/20 .05
Acceleration Dst 1

il Threading

First Infeed {):

Mirimal Infeed )
Thiead Height () | |up

i

Infeed Angle (a): ||

Clearance (C):

Acceleration Dst (L)

Operations

+| Roughing l:l

Thread Options

4  Click <Select Tools> and Choose the Thread Tool.

Eelect Tool E—— ) ‘ q

L
ToolType: [Tead =]
D Tool No.  Mame Material Length ~ Width  Angle  E-Angle Depth
TO0E  6&/Tur  Thread Tool Carbide 1 05 60 90 025
Add New Taol [ Select | [ cancel
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5 Name the Cycle Thread. Your dialog should look like the following:

Strategy: |l Threading

Tool Location: | Out Toolpath Options: | Mo Chamfer

First Infeed (): 0.02
Minimal Infeed §): |0.0005
Thread Height (H): |61.34 ip
Pitch {p): |0.05
Infeed Angle (&@): |60

Clearance (C): |0.05
Acceleration Dst {L1): |0.1

Group Name:
Operations Tool ID Select Tools
+| Roughing TOD6 Q\JM Close Cancel

Apply

Thread Options

6 Click the <Apply> and <Close=> button

7 Select Define Profile on Solid Model icon.
=y 8 Choose the Edge End Point Snap Mode icon

9 Select the Start Point of thread

\ 10 Select Edge Midpoint Snap Mode icon

11 Select the Horizontal Constraint icon
f=—1
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12 Select End Point from bottom of groove area.

End
Point

rd

13 De-Select the Horizontal Constraint icon
14 Select the Selection icon
15 To verify the Profile Group, Select the Verify Work Group Toolpath icon

§37

16 The Tool Path Verifications Options dialog will now display. Make sure to
check the Option for Enable Verification on Solid Model. The verification
will appear as shown below:

17 After Verifying the Tool Path, Click the Hide Every Tool Path icon to hide all

% verifications.
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Programming a Cut Off Operation
1 Choose a new color for this operation in the upper right corner of the screen

2 Select the New Profile Group icon
3 Change the following settings in the Profile Group dialog and Leads Out,

Roughing.
Strategy Cut Off
End Point X .05
Lead Out Line Length 0

& Profile Group Parameters, Turn | |
Strategy: JCD Cut OFF -
Toolpath Options:  Insert Chamfer -
D x
Cut-Off Distance (D): 0.787401¢ Ty
1
Chamfer OR Radius (g): 0 TP y |Cd
[
Start X Poirt (¥s): 0.295275¢ 2 1
[y
End X Poirt (X2): 0.05 L s
Diam Clearance (Cd): 0.05
Axial Step: 0 YX; B2
A
>—D—m
Group MName:
?
Operations Toal ID Leads
Roughing Select Tools
Apply
Cutting Point (P): [] Optional Path 1->2->1
4 Click <Select Tools=> and choose the Cut Off Tool .093
K
Select Tool
Select Too L LX)
1%
e
D Tool No.  Name Material Length  Width  Angle E-Angle Depth
T002 2Tur  OD Groove 0625 Carbide 1 1 55 50 0.2
T010  10/Tur  Cut OF Tool .093 Carbide: 1 1 55 50 0.2

o
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5 Name the Cycle Cut off. Your dialog should look like the following.

& Profile Group Parameters, Tum Q
Strategy: O Cut OF -
Toolpath Options:  Insert Chamfer -
|:| X
Cut-Off Distance (D) 0.787401! F
Chamfer OR Radius {g): 0 ITP L cd
Start X Point (s): 0.295275¢ 2 N
End X Point {(Xe): 0.05 ; Xs
Diam Clearance (Cd): 0.05
Hodal Step: 0 <o P2
Group Name:
Operations Tool ID Leads Cut Of
Roughing TO10
Apply
[ Optional Peth 121
6 Click <Apply= and <Close>
7 The Profile will be created for you.
ﬁ_ 8 To verify the Profile Group, select the Verify Work Group Tool path icon

9 The Tool Path Verifications Options dialog will now Display. Make sure to
check the Option for Enable Verification on Solid Model.

verifications.

% 10 After Verifying the Tool Path, click the Hide Every Tool Path icon to hide all

C-24 PartMaker

Copyright @2014 Delcam Ltd



Programming a Milling Operation

Note: This section only applies to PartMaker Turn-Mill and SwissCAM modules

1 Select the Setup Dialog icon, then choose <New=> to make a new Face
% Window.
2 Change the Machining Function to Mill ZY Plane. Name the window Mill
Flats.
Spindle Stock Machining Function:
@) Main Spindle  (©) Sub-Spinde Settings. Bar
Orientation Boundaries List of Face Windows

1 Frortt

2 Will Flats

1 [
3

<4

Index AngleiC): 0 Lengih(L): 078740 QD: 058055 Rename to
ID: 0 2 Wil Fats
Tool Change Z(Zc): 2
Duplicate User Data
) =

om—o=

Click the <Apply> and <Close> button

1:} 4 If you have not done so already, choose the Full Part View icon from the
Solids toolbar to make sure you have a complete solid model shown and not
a sectional view

-@ 5 Select the Define Face Plane icon.

6 In the Drop down Menu, choose Parallel to Selected Surface.
e

[¥] Set Face Plane:
[Parallel to Selected Surace -

Offzet: |0.23622047

Index Angle| 180

Set Boundaries

[ Preview | [ ok | [ cancel |

7 Click on one of the Flats. Note Face Plane is set coincident with the Plane of
the chosen flat.

8 Click <OK=>
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9 Choose a new color from the colors pallet in the upper right hand corner of
the screen

10 Select the New Profile Group icon

11 Change the Tool Position to Left

12 Check the Extract Parameters from Solid check box as shown below:

e T
& Profile Group Parameters — ﬂ
Strategy: L Contour Mil - Edge Machining:  MNone - z =
Tool Position: | oft ~  Toolpath Direction:  |ni-Directional - T |:
r
Yas{|le a v
X_Sur (S): [0.2952755 Bottom Firish b): 0 w P a
X_Depth (D): [0 Wall Finish w): 0 as *{T* i_T_“
Cl
X_Rapid (R): 0.05 Initial Stock {g): 0 L3 D
X_Clear (Cl): 0.05 S|o -
-4
Leads .
Operations Diam{d) Tool D  Widhofouwt) AdalSter |n oy Gq“’”p Name:
O [7] Roughing )
@ Select Tools
L] Finishing 025 30 - > [«
“
[ Advanced Miling Toolpath Lock Toolpath
Exiract Parameters from Solid
High Speed Rest Area Sloped Walls Extract Undo

13 Uncheck the Roughing box so that Finishing is checked
14 Enter 0.5 in the Diam(d) field and click <Select Tools>

Select Tool - - ﬂ
-
‘|m|' Display Tools
Operation: |Finishing (@ Matching Diameter
Tool Type: | End Mil - Tool Diameter: 0.5 ©) Al Diameters
|
D Tool No.  Name Diameter  Material Max. Depth  Angle  Comer Radius
TO0S9 9/Tum End Mill_0.5 05 H5S 2 1]
|
|
Add New Tool
New Tool Dismeter: 05 Select

15 With the Profile Group Parameters dialog open, click on the plane as
shown below:

16 Click the <Extract> button to extract the machining parameters directly
from the model.

17 Rename the Group to Flats
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18 The completed dialog will appear as shown below:

B profile Group Parameters ey
Strategy: L Contour Mil - Edge Machining:  Mone - Z =
Tool Position: | gft +  Toolpath Direction:  Unj-Directional - T |:
By
Y as | e d_"
X_Sur (S): 0.2362204 Bottom Finish (b): 0 Vald E
X_Depth (D): 0 Wall Finish (w): 0 + "1T“ i_?‘_H
Cl w
¥_Rapid (R): 0.05 Initial Stock (g): 0 h *_ X o
S{np  J
*_Cl :
_Clear (Ol 0.05 £y X
Operations Diam ) Tool D  Widthcfout (o) AdalStep  Leads ?__I“’”D L
ats
O [] Roughing
.
B [7] Finishing 05 T009 . 80 w15 >
W
Apply
[ Advanced Miling Toolpath Lock Toolpath
[7] Bxtract Parameters from Solid
Figh Speed Rest Area Sloped Walls Edract Undo

19 Click the <Apply> and <Close=> button.

20 Choose the Define Profile on Solid Model icon
21 Select the Edge Endpoint Snap Point icon

22 Select the Start Point of the profile

.-

23 Select the End Point of the profile
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24 Choose the Selection icon to end the profile

o

25 To verify the Profile Group, select the Verify Work Group Tool path icon

% | 26 After Verifying the Tool Path, click the Hide Every Tool Path icon to hide all
verifications.
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Duplicating the Face Window

Having programmed this milling path, you can now duplicate the window to create
the second flat. This can be done as follows:

1 Open the Setup Dialog and click the <Duplicate> button

2 Enter the following into the Duplicate Face dialog.

Number of Copies 1

Index Angle Increment 180

The completed dialog should appear as shown below:
Duplicate Face (e S

Parameters

MNumber of Copies (N): 1

Index Angle Incremertt (A): 180|

| [Tlinsert Into List of Faces -

2
S SEEs

Display Parameters Mext to Face Names =

|

=
I
o

* Enabled only when Groups of Features are defined on
this Face

** Parameters will be displayed next to the Face Name
| as(NA)

3 Click <OK=
4 Click the <Close> button to close the Setup dialog

Generating the Process Table
1 Choose the Generate Process Table icon
@ 2 Click <OK=> for the Process Table Options

Process Table Opti

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

Retain Process Table Modffications

Eject Part After Last Sub-Spindle Process

[ Cancel | [ ok |
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3 Your Process Table should appear as shown below:

& PartMaker - Process Table E@
% Simulation ﬁ'ﬁml Assembly Iil Insert View = |T7 Process Status + e Time Chart 0 Synchronize
PrecID |Tno! iDlTool Ma. |Tnol Name |Gmnp |Face |Fead |Speed |Time(min} | Mode ‘ Sync Group
-.E PO1 TOOL  1/Turr 0D Turn - 55 Face Front 00028upr 208fpm  0.07 M150 -
éﬂ P02 TO03  3/Tumr Center Drill  &-40 Tap Front 0.0022upr 4875rpm 003 M150 -
E P03 TO04 4/ Turr Drill 098 6-40 Tap Front 0.0023upr 4875rpm  0.05 M150 n
i& PO4 TOO5 5/ Turr Tap 118 6-40 6-40 Tap Front 0.0250upr 1637rpm 002 M150 .
-.g: PO5 TOOL  1/Turr QD Tumn -55 Tumn Front 0.0109upr 196fpm  0.06 M150 .
ﬂ- P06 TOO1  1/Turr 0D Turn - 55 Turn Front 00028upr 196fpm 015 M150 H
‘_E;—i PO7 TO0Z  2/Turr QD Groove 0 Groove Front 0.0015upr 399fpm 021 M150 n
‘h’i". P08 TO06  6/Turr Thread Tool  Thread Front 0.0500upr 89%6rpm 009 M150 -
Tar P10 TO09  9/Turr End Mill 0.5  Flats BIMill Flats 3Jupm  946rpm 070 M150 -
fﬁ; P09 TOI0  10/Tur  Cut Off Tool J Cut OFF Front 00019upr 30%fpm 006 me B

Material File: 5t_fmstw.mdb  Main Spindle Time: 143 min, Sub Spindle Time: 0.00 min. Total Time: 1.43 min.

Simulating Machining in 3D

Now that you have generated the Process Table, you can simulate the cutting of the
part in 3D. To do so:

%’ 1 Choose the Simulation icon to launch PartMaker’s 3D simulation

2 Press the Start Simulation button to watch the part being machined in 3D

P
A%

Click the Show Finished Part icon to view the completed part:

C-30 PartMaker
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Other Samples

Turn Function Face Window Programming

Describes Programming on a Solid Model in a Turn Function Face Window. This
applies to PartMaker SwissCAM, TurnMill and Turn modules.

Setting the Face Plane

1 Open the Define Face Plane Dialog.

%g I R A=

[ Define Face Plane h

2 Set Face Plane as required to be able to Select Points on this plane for the

Profile. Note the features on the Part when setting and use the Preview
button to preview the changes.

[¥] 5et Face Plane:

| Parallel to ZX Plane -

Tuming Flane Angle: 45

Set Boundaries

| Preview | | 0K | | Cancel |

Note Features
Required for
Turning
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Creating the Profile Group

Create Profile Group as Normal

{2 profile Group Parameters, Turn . L e

Strategy: (5D Contouring -
Tool Location:  Out -
Tool Orientation:  Right -
X Finizh (Fx): 0 ¥ Cf
_— ES a
Z Finish (Fz): 0 I S .
B bkl P;|Cd
Depth of Cut {d): 0.1 :
Initial Stock (a0 i
= o
- i d
S | i
Diam Clearance ({Cd): 0.06 Fx %_
Face Clearance (Cfl: 0.05 2
> Fz
Surface Roughness 32
Group MName:
Tum Par|
Operations Tool ID Leads
| Select Tools |

O [ Roughing
® [ Fnishing To01 [==] [[Gose ][ Cancel |

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

Selecting the Profile
1 Select by choosing the Profile Points

2 Choose the Define Profile on Solid Model Icon

Define Profile on Solid Model Icon

3 At this point you will see Red Points show on the Solid Model at the
intersection of the Face Plane. Select these points to create your Profile.
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4 Use the Snap Modes to choose the Profile Points on the Solid Model.

ESENOANEN
) / / X\
Intersection Center Edge Midpoint

Edge Endpoint

5 Click on the Point to Start the Profile.

Starting Point at Center Using Edge Midpoint

6 Move the Mouse Curser to the Next Point of the Profile. There will be a
Dotted Line indicating Profile and a Dot where next Point will be. Click to
connect the profile to this Point.

Next Point Select using Edge End Point

7 Continue selecting points for the Profile.

8 Click the Selection icon when done.

7 [ 7%
e =
9 : l

T~

ection Icon
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Selecting by Chain

You may chain a profile on a Solid Model by selecting the Chain Profile on Solid
Model icon.

To use this icon, you need to select the Starting Point and Direction.
= Note: Depending on where you place the mouse curser, the starting point
changes and the Direction Reverses.

Incorrect Start Point and Direction Correct Start Point and Direction

Select Endpoint of Chain. During Selection, a Dotted Line will indicate the Profile.
Click the End Point to Finish Profile.
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Using Horizontal and Vertical Constraints

You can use the Horizontal and Vertical Constraints to Extend Profiles that may not
have a Point to choose from on the Model.

When selecting your Profile using the Define Profile on Solid Model icon, select
either Horizontal or Vertical Constraint to lock the Profile in a Horizontal or
Vertical move.

ESAnG N[
Horizontal Wertical
Contraint Constraint

1 Move the mouse curser over a Point that is not directly Horizontal or Vertical
from the Currently Selected Point. You will see the Profile Extend to this point
in a Horizontal or Vertical Line shown by a dashed line.

2 Click the Point to Extend the Profile to this Point.

3 Depress the Horizontal or Vertical Constant icon to turn off the constraint.
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Creating a Hole Group

1

Create New Hole Group Parameters dialog

& Hole Group Parameters u
Through Hole

Major Cycle Operation X
5
Diameter (d):  0.25 C
| A
I ] —f
Chamfer {c): 0 ] F4
Z_Suf Sk 0
Face Clearance (Cf): 0.05 [€—D—> [ Cf
Nominal Depth{D): 1.2|
Group Name:
?
Cycle bl Verfy Shape
Opertion Diam  Depth  Tool ID Clos

Apply

[7] Extract Parameters from Solid

Edit Cycle Extract Undo

2 Check Extract Parameters from Solid.

3 Select Major Cylinder for Hole on Solid Model. (Note: See Explanation at
Bottom of Screen)

! Hole Group Parameters (]

Through Hole
Major Cycle Operation

X
e +

5

Diameter d): |0.25 [

¥

I A
I ] —f+
Chamfer {c): D ¥ 7

Z_Surf (3):|D
Face Clearance (Cf): 0.05 E—D— € Cf

Nominal Depth(D): | 1.2
Group Name:
?

Cycle 2 \ Verfy Shape

Operation  Diam  Depth  Tool
(et

Extract Parameters from Solid

Edit Cycle Bxtract Unda

Major Diameter
of Hole Group

zh k2 dF s Peel 0 H e

Select Cylinder or Cone with Diameter Equal to Hele Major Diameter and Click Extract Button

C-36 PartMaker
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4 Click <Extract>
\m;_* Hole Group Parameters - ]

Through Hole
Major Cycle Operation

Tie:

Diameter {d): |0.25

Iy
e

7]

—(-n.-)J(— o

"

Chamfer (c): |0
Z_Surf (S): |0
Face Clearance (Cf): 0.05 ME—D—3» € Cf

Mominal Depth{D): | 0. 7874(
Group Name:
?

Cycle 7 Verfy Shape

Cperation  Diam  Depth  Tool IO

Bxtract Parameters from Solid

Edit Cycle Extract Undo

Remove Check from Extract Parameters from Solid if editing of a Hole Group
is required.

5 Edit Hole Group as required
6 Click <Cycle> and Select the cycle.

g Hole Group Parameters AW W W " X
Through Hole
Major Cycle Operation X

iy
Tie: s
:

Diameter {d): 211024

—(-n.-)J(— o

ol

Chamfer (c): |0
Z_Surf (S): |0
Face Clearance (Cf): 0.05 E—D—»| (€ CT

Nominal Depth{D): | 0.2362:
Group Name:
To: | Bottom of Major Tool 540 Tap)

i
COperation  Diam  Depth  Tool ID

Center 0.0%4 01 T003 Apply
Drill 0.034 0297 TOD4
Tap 0.118 02362 TOOS

Bxtract Parameters from Solid

(o] [

7 Click <Apply> then <Close>
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Milling Functions Face Window Programming

Describes Programming on a Solid Model in Milling Functions Face Windows. This
applies to PartMaker SwissCAM and Turn-Mill.

Creating a New Profile Group (Mill ZY window shown)
Setting the Face Plane

1 Click the Define Face Plane icon to open the dialog.

gg & |2 ef @il |2 -

[ Define Face PTane

2 Choose desired method of Selecting the Face Plane. When choosing Parallel
to Selected Surface, click on Surface to set as Face Plane. Use the Preview
button to preview the changes.

" Define Face Plan

[¥] Set Face Plane:

| Parallel to Selected Suface -

Turning Flane Angle: |45

Set Boundaries

| Preview | [ oK | [ Cancel |

Previewed
Face Plane

Selected Surface

3 Click <OK=> to accept Face Plane Setting. This will fill in the Set-up Window
with the correct settings for the Face Plane.
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Creating the Feature

1 Create Profile Group as Normal

T
(2! Profile Group Parameters e S|
Strategy: L Contour Mil - z
Tool Position: O ~  Toolpath Direction:  Uni-Directional - 4[
I
h d s
K Su (S): 0 Bottom Finish (b): 0 @ E
X_Depth (D): 0 EN A Y
I —*EI v R
i : A
¥_Rapid {R): 0.05 s" b v ¥ A Lo
¥ _Clear (C): 005 A
B
. ] . . Group Name:
Cperations Diam (d) Toal ID Width of cut ip)  Medal Step ;
O [] Roughing -
- Select Tools
/| Finishing 0.25 TOO7 0.75
4

Apply

Advanced Miling Toolpath
[ Bdract Parameters from Solid

2

Check Extract Parameters from Solid
TTT——
g Profile Group Parameters X
Strateqy: L Contour Mil - d
Tool Position:  On »  Toolpath Direction:  Uni-Directional - Q[
\ d PY
¥_Surf (S): 0 Bottom Finish (b): 0 % B
X_Depth (D) |0 s : [y
} i—*l:l L
X_Rapid R): 0.05 Y H1* §o
¥_Clear (C): D05 A
£
) ) - i Group Name:
Cperations Diam {d) Tool ID Width of cut (p)  Adal Step .
O [ Roughing -
Select Tools
B [7] Finishing 025 To07 ﬁr 0.75

Apply

Advanced Miling Toolpath
Exdract Parameters from Solid

Sloped Walls Tool Entry ] [ Bxiract ] [ Unda
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3 Select Feature to Extract Properties from.

4 Click <Extract>. This will extract the information to the Profile Group.

T
& Prefile Group Parameters — u
Strategy: [} Contour Mil - Z
Tool Pogition:  Qn »  Toolpath Direction: | Jni-Directional - 4[
\ d by
®_Surf (S): |0 Bottom Finish (b): 0 % E
¥ _Depth (D): |0 e : [y
I —*CI wh
i - [y
X_Rapid (R): 0.05 S A b * * [ W 1}
¥ _Clear (C): D05 A
f>
; ] - Group Name:
Operations Diam (d) Tool ID Width of cut (p)  Awal Step 5
O [] Roughing .

Select Tools

B [/] Finishing 025  TOO7 075
Ul
Apply
Advanced Miling Toclpath
BExdract Parameters from Solid
High Speed Rest Area Sloped Walls Toal Entry ] [ Extract ] ’ Undao
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Creating the Profile

1 Choose the Define Profile on Solid Model Icon

e

ZY‘+'®G}\\|_ l De

2

Intersection Center Edge Midpoint

Edge Endpoint

Copyright @2014 Delcam Ltd User Guide C-41



3 Click on the Cylinder Surface to select the center point as the Start of the
Profile.

Start Point using Center Snap Mode

4 Move the Mouse Curser to the Next Point of the Profile. There will be a
Dotted Line indicating Profile and a Dot where next Point will be. Click to
connect the profile to this Point.
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5 Continue selecting points for the Profile until finished.

F__'

6 Click the Selection Icon when done.

3 K
hfnd

= E

i [ F

[ ] -
election Icon

Selecting by Chain

You can chain a Profile on a Solid Model by selecting the Chain Profile on Solid
Model icon.

1 Select Starting Point and Direction

Y

"¢ Note: Depending on where you place the Mouse Curser, the Starting
Point changes and the Direction Reverses.

2 Select Endpoint of Chain. During Selection, a Dotted Line will indicate the
Profile. Click the End Point to Finish Profile

3 You may use Horizontal and Vertical Constraints if required.
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Creating a Hole Group (Mill Diameter Index Face window shown)
Setting the Face Plane

1 Open the Define Face Plane Dialog.

— [ e

APpagecEee o hom s B-E
gd

2 Choose desired method of selecting the Face Plane. When choosing Tangent
to Selected Cylinder, click on the Cylinder to set as Face Plane. Use the
<Preview=> button to preview the changes.

[¥] Set Face Plane:
| Tangent to Selected Cylinder -]

O0: |0.59055118

[¥] Set Boundaries

(Crwen] [0k ) (o)

Selected Previewed
Surface Face Plane

3 Click <OK=> to accept Face Plane Setting. This will fill in the Set-up Window
with the correct settings for the Face Plane.
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Creating the Feature

1 Create New Hole Group Parameters.

B Hole Group Parameters T 28]
[#] Through Hole
Major Cycle Operation » C d
Diameter (d): 025 a
i v r
L ci ¥R
A T A A
Charfer () D w"
X_Surf (S): 024 5
¥_Rapid (R): 0.05 o
X_Clear (CI): 0.05 ’
Nominal Depth(D): 0
Group Name:
7
Cycle 2 Verfy Shape
Operation  Diam  Depth  Tool ID
Apply
|| Extract Parameters from Solid
Edit Cycle Bxtract Unda

2 Check Extract Parameters from Solid

3 Select Major Cylinder for Hole on Solid Model. (Note

B Hole Group Parameters (28|
Through Hole
Maijor Cycle Operation » C d
Diameter (d):  |0.25 a
i ¥ F
[ cl wh
'y T/ * A
Chaer ):[D ‘r"
X_Surf (S):0.24 s
X_Rapid (R): 0.05 N
X _Clear (C1): 0.05 i
Nominal Depth(D): 0
Group Name:
7
Cycle 2 Verify Shape
Operstion Diam  Depth  Tool ID Closs Cancel

Apply

Extract Parameters from Solid

Edit Cycle Extract Undo

Bottom of Screen)

Major Diameter of Hole Group

Eg Koidgas

My e o- M mom-

Sclect Cylinder or Cone with Diamcter Equal to Hole Major Diamcterane Click Ectract Button

: See Explanation at
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4  Click <Extract>

g Hole Group Para

Through Hole

Major Cycle Operation ¥ C d

%
Diameter [d): [0.125 (4

] Cl &
F.

Chamfer {c): | 0.0101 L
¥_Surf () |0.24
¥_Rapid (R): 0.05
X_Clear (Cl): 0.05
Mominal Depth{D):|0.15

=X

Group Name:

Teo: | Shoulder of Major Tool

Cycle 7

Cperation  Diam  Depth  Tool IO

Bxtract Parameters from Solid

Extract Undo

5 Remove the check from the Extract Parameters from Solid box if editing
of a Hole Group is required

6 Edit Hole Group as Required

7 Click <Cycle> and select a cycle

g Hole Group Pa

Through Hole
Major Cycle Operation ¥ C d
7
Diameter (d): |0.125 ¢ |
B ¥ [
T clyh
~ » A
Chamfer (c): | 0.01 D
b 4
X_Surf (S): [0.24 5 6
X_Rapid (R} 0.05 o
¥ _Clear (Cl): 0.05 ”
Nominal Depth{D):|0.15
Group Name:
To: | Shoulder of Major Tool Cross Drll 125
Cyele | Cross Diill .125 Verfy Shape
COperation  Diam  Depth  Tool ID Cance
Spot Dill 0125 00725 TO09 Apply
Drill 0125 0.1876 TO10
Bxtract Parameters from Solid

8 Click <Apply= then <Close>
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Selecting Single Holes

1 Choose the Single Hole on Solid Model Icon.

=p BEHBE «

3\ 1 e

2 Select each hole that will be drilled.

Click at each Hole to be Drilled

Copyright @2014 Delcam Ltd User Guide C-47



Selecting by Chain

1 Choose Chain Holes on Solid Model icon

=p BEBE] +

v

S
@
2
7
-

2 Select First Hole, PartMaker will then automatically select holes with the
same feature in the Face Plane.

Highlight first Hole

Note: Holes with same features
automatically become Highlighted

C-48 PartMaker Copyright @2014 Delcam Ltd



.f””‘@‘ \ ‘Pa rtMaker 2015

{ i S
thu A -
= il - 'J_ Ny .
y _“‘,)Li AR World-leading CAM software for
/ 3 { ': {, production machining
S | www.partmaker.com

PartMaker 2015 ] g www.delcam.tv

Unlock the power _-_ﬂ 4 i;_,_. -
of Delcam software u | i - |- PR

Ll 17 =

LEARNING

Visit www.delcam.tv/1z and see how Delcam software could benefit your business!

AL e
%J’ @ Solutions

Powering your productivity

-

Delcam PartMaker Inc.
Small Heath Business Park, Birmingham, B10 OHJ, United Kingdom 550 Pinetown Road, Suite 470, Ft. Washington PA 19034 USA
T: 444 (0) 121 766 5544 | E: marketing@delcam.com T: 4215643 5077 | E:info@partmaker.com
W: www.delcam.com W: www.partmaker.com

To contact your local reseller, visit www.delcam.com/resellers

{\ AUTODESK.

© Copyright Delcam Ltd 2014. All trademarks are the property of their respective owners.



	PartMaker 2014_Turn [8.5x11] - 72dpi - Web
	0_Turn_SOP
	Turm_2015
	2_Turn_Table_of_Contents-page1
	4_Turn_Chapter_1_Getting_Started-pg2
	Turm_2015
	4_Turn_Chapter_1_Getting_Started
	5_Turn_Chapter_2_Fundamentals
	Turm_2015
	1_Notices
	2_Turn_Table_of_Contents
	3_Turn_Introduction
	4_Turn_Chapter_1_Getting_Started
	5_Turn_Chapter_2_Fundamentals
	6_Turn_Chapter_3_Tutorial
	7_Turn_Chapter_4_Simulation
	8_Turn_Appendix_A
	9_Appendix_B_FOP_Update_Swiss_Version_Only
	10_Appendix_C_Solids_Update_Swiss_Version_Only



	PartMaker 2014_Turn [8.5x11] - 72dpi - Web

