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Sequence of Programming Steps for PartMaker-EDM

Note: If you already have entered the required tools and cycles for a job proceed to step 3.

a > w N

7.

T

Choose the Tools command from the ToolMinder menu to add new wires.

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

Choose the Open Material File command from the File menu to load the materials file.
Choose the Defaults command from the Job Optimizer menu to set up your defaults.

Choose the Setup command from the View menu to specify part boundaries and choose a
wire.

Create geometry in CAD mode or choose the Import button from the tool bar if you want to
import geometry from a .dxf file or a solid model.

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

he CAD/CAM switch appears as EB in CAM Mode and as #& in CAD Mode

8. Choose the New Profile Group command from the Part Features menu to add a new profile
group.
g Profile Group Parameters EX| = Profie Group Parameters EX| B Profile Group Parameters | = |
st ) 21em | 2= o NI -
Finsghing Mettod. | Cantour - Roughing Methed:  Contour -
Tood Postin | Lok - Tool Peatien: Lot - o Postien. Loh -
z
Cuttirg Teshrsiegy | |:| Cuttng Tachrology g Techrology
Matwrial Propatsse | Sieel1 000 Matersl Properies  Stesl.1 000 Material Fropeties  Stewl 1
Wb SmCts 0 Hamberof SamCts | 0 Mot of Som Gty 3
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Clase Cancel Cese Caneel Ceee Corend
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9. Create profiles using the following icons:
E Profile Icon @l Chain Geometry fﬁ 2 Point Chain
= _
10. Set approach and escape points by double clicking on a tool path with the Selection icon.

12.

égl 13.

=i
iy 1s.

@ 16.

. Modify burning strategies and tapers using the Profile Info Dialog icon
Repeat steps 8 through 11 to create groups of all part features required for the job.

Choose the Open Post Configuration File command from the Job Optimizer menu and
select the desired post processor for your Wire EDM machine.

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

Choose Simulation from the main tool bar to watch the part the cut in 3D.

Choose the Generate NC Program command from the Job Optimizer menu to generate an
NC Program.
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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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Chapter 1: Getting Started with
PartMaker

In Your Package
= PartMaker CD-ROMs
= PartMaker Manuals
= Hardware lock

Separately, if you have a stand-alone license of PartMaker, you will receive a
Product Authorization File (PAF).

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

A Customer PIN has also come included with your PartMaker software.
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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 WireEDM icon.

A window containing information about PartMaker appears for a few moments.
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The PartMaker application window and the Setup dialog are displayed in the Face

Window.
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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

iy Save job file?
R -

Cancel

2 Do one of the following:

= Click <Yes> to save the changes.

= |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.

= Click <Cancel> to return to the presentation window without exiting.

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.

) PartMaker Reference Help 2015

-

T E - 2 &

Hide Locate EHack Foward  Pint Options

Contents | Index | Search D

Bl important User Notices

- 7] Welcome to PartMaker help
[7) Material library
Q Sequence of programming steps
[7) Introduction to PartMaker
PartMaker windows
@ product features
Q Menus
@ Dialogs
- PartMaker Post Configuration file
- 2] PartMaker Programming Tips
- PartMaker Concepts
- 3] Machine Description for Advance
Q Full Machine Simulation (FMS}
- 7] Programming directly on a solid
Q Advanced Surface Machining (Af
- 7] Delcam Ltd Software Licence Ar
Term Licences

PartMaker 2015
Reference Help

Advanced

Manufacturing

Solutions

Delcari(

FartMaker 2015-5F3

2 Click an index to view a list of help topics.
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3 Click the topic you want to read about.

Information about the selected topic appears in the window.

o

_@?-

To search for information, click the <Search> button.

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

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

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

Click the <Display> button to view the selected topic. Your help screen will

PartMaker Reference Help 2015

“ SN

topic.
appear as below:

= b~
Hide locate Back Print  Options
Conterts | Index | Search

Type in the wordig) to search for

menu Wk

Lt Topics LDy

Select topic: Found: 295

Tile Location Ra ~
Menus PartMak... 1
Face window, C... PartMak... 2
Sequence of pr... PartMak... 3
Hole Group Para... PartMak... 4

Set View PartMak... 5
Preferences dial... PartMak... ©
Main Toolbar PartMak... 7
Drawing Layout ... PartMak... 8
Edit menu PartMak... 9
Import Setup As... PartMak... 10
Export Setup As... PartMak... 11
Duplicate PartMak... 12
Solids menu PartMak... 13
File menu PartMak... 14
TooMinder menu  PartMak... 15,
< o >

["] Search previous resuts

[+] Match similar words

[[] Search titles onty

4Pp

Menus

The [T bar is located at the top of the main window and contains several menus, such as

File and Edit. Click on 2 [0 to display a list of options available from that .

Some [N options contain additional submenus, indicated by a small arrow to the right: of the
text. Click the arrow to display a submenu. For example, clicking the File [0, folowed by the

Export option, displays additional options in a sub-EEgT.

G Shortcuts to the most frequently used BN options are akso avalable f

See also:

Eile [T
[2Tmeny

Viev [
ToolMinder T
Part Features [
Job Optimizer [
Simulation [T
Solids
Windovs [T
Help FE

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.

Copyright @2014 Delcam Ltd
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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.

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 (Wire) Database

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

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 wires in the tool crib is saved in Tools files that have the
file extension .TDE.

Information about material characteristics needed to calculate machining
strategies is saved in Material files that have the file extension .MDE.

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

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

Postprocessor configuration information is saved in Post Configuration files
that have the file extension .PST.

Note: In PartMaker Wire EDM, notice that the Tools, Materials, Cycles and Job
files all end with an e. This distinguishes Wire EDM files from files use in
other PartMaker applications.

1-6 PartMaker
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Chapter 2: PartMaker Fundamentals

Introduction

This chapter provides an overview of the PartMaker environment. You will learn
basic concepts such as how to work in a face window to define part geometry in
CAD Mode and locations of profiles and other icons in CAM mode. Also, this chapter
will describe how to apply PartMaker’s knowledge-based approach to programming
Wire EDM.

Tools (Wire) Database

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

Working with the Tools Database in PartMaker Wire EDM

I I You can access the Tools Database by choosing Tools from the ToolMinder
menu.

When doing so you should see the dialog shown below:

Tool Data  File = C:\Pm-edmiedm_demo.TDE E3

Tool ID Mame

ire 1D |T|:||j‘| 100

T003  Brazs-0.003
Diamete[-ID.DM TOD4  EBrass-0.010

TO05  Brazs-0012
———— Time Factor: |1

Rename to:

MNew | Deletel Cloze |—| 4

Motz I

1
1 Diameter represents the wire diameter being used

2 Time Factor allows the user to incorporate the adaptive feed rate control
provided by some EDM controls in the time calculation displayed on
PartMaker’s Process Table.

3 This list specifies the current wire inventory stored in the Tools Database.
The wires specified here are available for selection from the Setup dialog
when starting PartMaker.
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Clicking these function buttons with the left hand mouse button does the
following:

<New=> - Allows you to add additional wires to the Tools database.

<Delete> - Allows you to remove or delete an existing tool from the tools
database.

<Close> - Accepts the changes you have made and closes the dialog.

<Apply>= - Applies the changes you have made and leaves the dialog open.

Material Database

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

Working with the Material Database in PartMaker Wire EDM

You can access the Materials Database by choosing Material from the
ToolMinder menu.

When doing so you should see the dialog shown below:

Material Data File = C:\,PartMaker’ PM-EDMedm x|

Wire: | Brass-0.004 i

Mame Thickness Taper
[0.250
Carbide 0.500
Carbide 0.750
Carbide 1.000
Carbide 1.250
Carbide 1.500
Steel 0120
Steel 0.250
Steel 0.500
Steel 0.750
Steel 1.000
Steel 1.250

MHarme: Thickness: Taper:

IEarbide 0.250 I
Mew | Delate |

Apply |

Wire represents the wire diameter as specified in the Tools Database for which
the materials listed are available

The list of Materials represents the current inventory of materials available for
the given the wire selected.

These fields specify the following information for a given material:

Name — Specifies the name of the designated material.
Thickness — Specifies the initial thickness of the designated material.

Taper - Specifies the taper of the cut for a given material. You may have a
number of the same materials each specified with a different taper. This is
important because various taper sizes will warrant different burning
strategies and power settings.

2-2 PartMaker
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Cycles Database

PartMaker lets you combine a number of repetitive operations (start up, rough
cutting, finish cutting, etc.) into a single entity called a Cycle. All cycles are saved
in a Cycles Database. Once a cycle is created, you can recall it at any time when
you need to use it again.

Working with the Cycles Database in PartMaker Wire EDM

Cycles may only be added once the appropriate Wires and Materials have been
created in the Tools and Materials Databases respectively.

You can access the Cycles Database by choosing Cycles from the ToolMinder
L] menu.

When doing so you should see the dialog shown below:

Cyclez Data  File = C:A\Pm-edm\edm_demo.cde

g gt?ilr?; Offset Feed Rate L'l_llJoler LFDI;\:[ TAanpg?; List of Cycles —
Safe Startup |1U31 I ID.D?S I I I teel1.ElEllJ
[T Steel 1,000
RoughCut [1031  [0.0079 | Joors | 1 |1 f el 7
SkimCut1 [1032 | Jooosa | fozo1 1 |1 f
SkimCut2 [1033  [0.0045 | [o118 1 I1 f
Fename to:

|2_Steel_'| .oaa
Retreve Cycle |—— 6

MNew | Delete | ]
Duplicatel Cloge | 5
Wire and Part D ata

Wfine: I Braszs-0.008 'I Part M aterial | Steel/1.000 # of Skirm Cuts: |2 'I

M akes: I

1 2 3 4

1 These fields allow you to set the Power Setting, Offset, recommended
Feedrate, Upper Flow, Lower Flow and Taper Angle for the Safe
Startup, Rough Cut and each Skim Cut being defined for a given Cycle.

2 Specifies the wire from the Tools Database being used in the cycles.

3 Specifies the material from the Material Library being used in the current
cycle.

4 Specifies the number of Skim Cuts being taken in this cycle.

5 Clicking these function buttons with the left hand mouse button does the
following:

<New=> - Allows you to add an additional Cycle to the Cycles database.

<Delete> - Allows you to remove or delete an existing Cycles from the
Cycles database.

<Close> - Accepts the changes you have made and closes the dialog.

<Apply> - Applies the changes you have made and leaves the dialog open.
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6 The <Retrieve Cycle> button allows you to select a cycle from an existing
library of cycles created for a specific machine. Your PartMaker Wire EDM
software comes with one such file standard as configured for a Mitsubishi FX-
20 Wire EDM.

7 The List of Cycles text box lists all of the cycles currently stored in the
Cycles database.

Below, find instruction for adding Cycles to the Cycles Database.

Adding Cycles to the Cycles Database in PartMaker Wire EDM

Cycles may be added to the Cycles Databases either by creating them one by
one with advice of your Wire EDM manual or selecting them from a preexisting
library of cycles for your machine. Most commonly you will be creating these
cycles, though you can consult PartMaker Inc. or your authorized PartMaker
reseller for more information on obtaining a preexisting library of cycles for your
machine.

Method 1: Adding Cycles Individually

To create cycles individually, it is recommended you refer to the power
recommendations that came with your Wire EDM’s operations and/or
programming manual.

On the page that follows, such information as taken from a Mitsubishi FX-20
Model Wire EDM (inches) has been inserted. Based upon this information, a
typical inch cycle will be created.

2-4 PartMaker
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Mitsubishi

FX Submerged Extended View Data Sheet

Wire Diameter

and Type Material Type Process Material Thickness
.004 hard brass Carbide ST 0.25
Cutting Process Start-Up Rough Cut Skim 1 Skim 2 Skim 3 Skim 4 Skim 5
E-pack Number 5210 5211 5212 5213 5214 5215 5216
Voltage Open 14 14 4 3 4 3 4
Power Setting 4 4 4 4 3 3 1
Off Time 1 1 10 10 4
Stabilizer A 1 2 1 1 2 2 2
Stabilizer B 16 14 16 14 8 8 3
Wire Speed 12 14 14 12 12 12 12
Wire Tension 3 4 4 4 4 4
Pre-Tension 4 6
Liquid Quantity 2 1 1
Liquid Resistivity 7 7 7 7 7 7 7
Voltage Gap 56 46 46 50 65 60 35
Stabilizer C 1 1 1 1 1 1 1
AE Mode 21 21 21 21 11 11 11
Stabilizer E 1 2 1 1 1 1 1
Feedrate Address 0.015 0.035 0.1 0.09 0.14 0.14 0.14
Offset Value(s) - 1 2 3 4 5 6
RoughCut - 0.00300
Rough & 1 Skim  ——-——-- 0.00450 0.00250
Rough & 2 Skims - 0.00540 0.00340 0.00240
Rough & 3 Skims - 0.00570 0.00370 0.00270 0.00230  ---emm -
Rough & 4 Skims ~ —-------- 0.00590 0.00390 0.00290 0.00250 0.00230  ---------
Rough & 5 Skims ~ ----—---- 0.00600 0.00400 0.00300 0.00260  0.00240  0.00250
Stepping Increment 0.00100
Upper Flow Rate 4.0 4.0 1.0 1.0 1.0 1.0 1.0
Lower Flow Rate 4.0 4.0 1.0 1.0 1.0 1.0 1.0
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Method 1: Adding Cycles Individually (cont’d)

Referring to the information provided on the previous page, we will create a
cycle for .250 inch thick carbide using 2 skim cuts with a .004 inch diameter
wire. To do so:

1 Click the <New=>= button to create a new cycle that appears in the list of
cycles as Untitled 4.

2 From the Wire drop down menu, choose Brass .004

3 Click the Part Material button and you will be prompted with dialog below:

Select Matenal E

‘wire: Brass-0.004

MHame Thickness Taper

Carbide
Carbide
Carbide
Carbide
Carbide
Steel
Steel
Steel
Steel
Steel
Steel

Cancel

4 From the list of Materials, choose Carbide 0.250 and click the <OK=> button

5 From the # of Skim Cuts drop down menu, choose 2. At this point, your
cycles dialog should appear as shown below:

Cycles Data  File = C:\Pm-edm\edm_demo.cde

Fouel  Offset  FosdRate ohel  [ower  Toper List o Cycles
Safe Startup [0 [ [o | | | 0 Steel 1,000
2 Stes| 1.000
Rough Cut IU IU ID I‘I I‘I I ‘I:S:::I:‘I.UUU
SkimCut1 [0 [o [o [ I |
SkimCut2 [0 Jo Jo 1 1 |
Renarme to:
IUntitIed4

Fetrieve Cycle |

Mew | Delete |
Duplicatel Cloze |
Wire and Part Data

Wire:IBrass-D.DD4 ‘l Part katerial | Carbide/0.250 # of Skim Cuts: I& 'l

Maotes: I
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6 Now, complete the Cycles page based upon the information provided on
previous page. The relevant data you will enter is as follows:

Power | Offset Feed Upper Lower Taper
Setting Rate Flow Flow Angle
Safe 5210 .015 N/A
Startup
Rough Cut | 5211 .00540 .035 4.0 4.0 N/A
Skim Cut 1 | 5212 .00570 .100 1.0 1.0 N/A
Skim Cut 2 | 5213 .00590 .090 1.0 1.0 N/A

Make sure you understand where these values originated.

7 Once you entered the values in the table above, type 2_Carbide_0.250 in the
Rename to: field, and click the <Apply> button. Your completed cycles
dialog should appear as shown below:

Cycles Data  File = C:\Pm-edm\edm_demo.cde E
Powwer Upper Lower Taper f
Setting Oifset Fezlfiliz Flow Flow Angle List of Cycles
Safe Startup |521u | |U.U15 I I I 2 Carbide_0.250
RoughCut  [5211 | Jo.0054 | Jo03s 4 J4 | T otes 1 00
SkimCut1 [5212 | Jooos? | [od Jn It |
SkimCut2 [sz13 | [ooos3  foos 1 |
Rename ta:
|2_Carbide_El.250

Retneve Cycle |

Mew | Deletel
Duplicatel Cloze |

wfire and Part Data

Wdine: I Braszs-0.004 'I Part Material | Carbide 0. 250 # af Skim Cuts: |2 'I

M ates: I
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Method 2: Adding Cycles using the Retrieve Cycle Button

In certain cases PartMaker comes preloaded with Cycles for specific machine.
These cycles can be accessed using the Retrieve Cycle button.

=7 Important! Before moving on, please be certain that cycles for your exact
model of Wire EDM have been created.

To retrieve the same Cycle created above from library for your machine:

1 Click the <Retrieve Cycle> button. After doing so, you will be prompted
with Wire and Part Data dialog shown below:

Wire and Part Data(WPD) |

Wafine: I Brassz-0.004 j

# of Skim Cuts IEI vl

Cancel | Fetrieve

2 From the Wire drop down menu, choose Brass .004
3 Click the Part Material button and you will be prompted with dialog below:
Select Material E

‘wire: Brase-0.004

MHame Thickness Taper

Carbide 0.500
Carbide 0780
Carbide 1.000
Carbide 1.280
Carbide 1.500
Steel 020
Steel 0.250
Steel 0.500
Steel 0780
Steel 1.000
Steel 1.280

4 From the list of Materials, choose Carbide 0.250 and click the <OK=> button

5 From the # of Skim Cuts drop down menu, choose 2.
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At this point, your Wire and Part Data dialog should appear as shown below:

Wire and Part DatafwFPD] |

Wafire: I Brazz-0.004 j

Carbide/0.250
# of Skim Cuts |& v[

Cancel | Retrieve

6 Click the retrieve button and your cycle will be retrieved from the master
cycles database for your Wire EDM. Your completed cycles dialog should
appear as shown below:

Cycles Data  File = C:APm-edm\edm_demo.cde

E gtlft\ilr?é Offset  Feed Rate Lll'lljopnﬁ[ LFT;\‘:E[ T.i\anpg?; List of Cycles
R R el 00
Rough G 2 Steel_1.000
ghCut [5211 | [0.0054  [00ss 1 I1 | TS 1 000
SkimCut! [5212  [0.0034 | [00%8 [t |1 |
SkimCut2 [5213  [00024 | [oost [t 1 |
Rename to:

[o_Carbide_0.260

e | Delete |
Duplicatel Cloze |
Apply |
YWwire and Part Data

e I Brazs-0.004 VI Pat Material | Carbide/0.250 # of Skim Cuts: |2 'I

MHates: I

In Chapter 3, Creating a Sample Part, you will learn more about how to apply the
uses of cycles to various burning strategies to create paths for the wire.
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Working in a Face Window

A Face Window is the work area in which you define groups of holes and profiles
that need to be machined. The main area of the window displays the part
boundaries; the left side displays group icons, which have cycle name labels needed
to machine the current part.

e e i Teotite Penruses ReOre S Totk Wooe T
APHE-B- o xhDXIIDBE® B HEAD 1 2@
Iob aploes ﬂ Hflrsha 2Laaa| 20020
& > fromt N mrEN -
D] e comtons 1
0] Taperes cicke L}
B inside contow & 6
1] > Outside v
&
2
2
@ A
i -l
I EETT®
. . Choose Show Axes from the
Displaying the Axes .
View menu.

Displaying the Grid C_hoose Show Grid from the
View menu.
Choose Show Boundaries from

isplaying the Boundaries "\ i menu.

=
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Using the CAD/CAM Switch

I This icon represents CAM mode. Clicking it will switch the program to the CAD mode. ﬁ
o]

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 Calar — .E"_"_"_"i"i' x|

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 Face Window, 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.

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 6 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.
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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:

APHB & |2e¢ XheXIIOBER S0 EdREE 11 &

"¢  Note: When holding your mouse over any of these icons, a “Tool Tip” will
appear showing the function performed by that icon. Each command is
explained in greater detail in Chapter 4 of this manual.

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.

QF] € RL®aa 50O ~QE0e]
Face Window Toolbar — CAD Mode

VFPRHEX @@ | ® @@ |50~9Q

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. ON FEmmm |

u 2 Choose New Profile 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.

=5 5 > Front

. Inside contour 1
Tapered circle

@ Inside contour 2
| » Outside radius

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.
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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 geometry drawing icons are
defined below.

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 lIcon 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.

BHNX g6 =

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 1con 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.

OPPAROD © @4 2E
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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.

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

Dimension on arc or circle.

Horizontal Dimension Icon This 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 This 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 This icon allows you to insert a Linear Dimension

between two points that are either end points of arcs and lines or centers
of circles.

@ Circular Dimension Icon This icon allows you to insert a Circular

Flexible Dimension Icon This icon allows you to insert a “Flexible

I\l | 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.
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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\\\G| = | Define Start Point

XY Coordinates: Used for entering Cartesian coordinates.

Polar Coordinates: Used for entering Polar coordinates

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

e B @

| 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
from the View menu).

© [

Circle Center: Clicking the center an existing circle

Closest Intersection: Clicking the closest intersection of geometric
elements

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

e ¥ |z X

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

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.

bfjseegLraaael009@

[ IS ES
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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.

M 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 on the left side of a face window allow you to define shapes for

the EDM tool path.

Profile Icon enables you to specify that the currently active group
E 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
42 profile by the start point in the chain, and the end point of the
— chain.

Profile Info enables you to customize the properties of all or part
\Ef} of a tool path including changing a federate, offset, and adding text
to individual finishing profile lines in contouring.
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Chapter 3: PartMaker WireEDM Tutorial

Introduction

The print on the following page represents a part that may be made on a Wire EDM.
The name of this part is EDM_DEMO. You'll create the EDM_DEMO part in this
chapter using PartMaker.

This tutorial is designed to help you learn some of the most common PartMaker
commands and features you will use every day. Before you begin, we recommend
you read Chapter 2 if you have not already done so to familiarize yourself with
some basic PartMaker concepts and features.

=74 Important! The tutorial below is presented in both inch and metric units,
depending on how you are working with PartMaker. The inch units of
measure are given first, with the metric entries gives in parenthesis ().

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

How you will Create EDM_DEMO

Here are the major steps you’ll follow to create EDM_DEMO:

Start PartMaker and open a new Face Window
Specify part boundaries

View tool information for the part

View cycle information for the part

Select a material for the part

Set up PartMaker defaults

Create Geometry

Define profiles for Inside Curves

Define profiles for Tapered circle

Define profiles for Outside curves

Select a post processor

Generate a process table containing burning data
Simulate burning of the part

Generate an NC program for the part

Print the NC program for the part
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Getting Started

The components of the completed tutorial part can be found in your PartMaker EDM
directory under the following file names:

Completed Job File: C:\PartMaker\PM-EDM\edm_demo.JBE
Completed Tools Data Base: C:\PartMaker\PM-EDM\edm_demo.TDE
Completed Cycles Data Base: C:\PartMaker\PM-EDM\edm_demo.CDE

EDM_DEMO has four groups of profiles to be burned. Each group has a cycle that
records the burning strategies of each feature. Operations are shown for each group
that is used for burning the part.

You may find it useful to refer to the print on the previous page as you create
EDM_DEMO. We have provided the finished part.
Start PartMaker WireEDM

1 In the Windows Start button, locate the PartMaker Group and click the
PartMaker EDM application icon or just double click the WireEDM on your
Windows desktop.

2 PartMaker will open and by default the Setup window will be open.

& bl edrLlyaaal0 R @
B oN » Em -
L
EI 8 Setup
Dourdanes
@ Ve Brass 0,008
ﬁ b List of Face Windows
) 02,52 1 Fe
{%/ olo|.
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.yl
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5 LAk 1 | Ford
.55 ¥2|55 oty Forw
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¥
L
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A Face Windowv is the work area in which you define geometry and part features.
The main area of a Face Window displays the part boundaries; the left side of the
window is used to display group icons, which show the cycles for machining a part.

& Note: Ifa dialog or window obscures the Face Window at any time during
the tutorial, you can make the Face Window active again by clicking its title
bar.
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Set Up Part Boundaries

1 To access the Setup dialog choose Setup from the View menu or click the
Shortcut to the Setup Dialog Icon in the upper left hand corner of the Face

ﬁ Window. The Setup dialog (inch) appears on top of the Face Window.

= Setup ﬂ
Crientation Boundaries
Wire:| Brass-0.008 v
¥ List of Face Windows
T weya | [
|0
<" £ X
Q|0
(x1,¥1)
Part Height(H): |1 Rename ta:
Fiure Height(F): [p x1: 0.7 x2: |31 1
Z Lower Guide(L): |1 y1:|-0.7 y2 |28 Ppply Mew
Z Upper Guide{U): |2 Close Delete
Gide Diameterid): 9.5 Work Offset: G54 Options User Data
N
0
T
E
5

—O 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 X
coordinate field to the Y coordinate field when a numeric prompt appears at
the bottom of a Face Window.

2 Enter the following values next to these options in the dialog. Metric dimensions

shown (metric):

Part Height (H)

Fixture Height (F)

Z Lower Guide (L)

Z Upper Guide (U)

Guide Diameter (d)

x1
x2
yl
y2

Work Offset

1.0

0.0

1.0

1.1

0.5

-0.7

3.1

-0.7

2.8

G54

(25.0)
(0.0)
(25.0)
(27.94)
(12.5)
(-17.5)
(78.0)
(-17.5)

(70.0)
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The fields in the Setup dialog have the following meanings:
Part Height (H): The measured height of the part.

Fixture Height (F): There are cases where the part may be elevated from
the table. Insert difference between table and part bottom, this will be
especially important for taper cutting.

Z Lower Guide (L): Distance between the machine table and top of the
lower guide representing the distance from the top of the table to lower
guide.

Z Upper Guide (U): The distance from the table to the bottom of the upper
guide, i.e. the position for upper head, measured from top of table to bottom
of the upper guide.

Guide diameter (d): This x value is used to set the size of the guides when
viewed in PartMaker Simulation.

Boundaries (x1, y1, x2, y2): Describe the size of material you will be
working with.

Work Offset: Set this if your machine requires a work offset.

Wire: Select the diameter of wire you are going to use. The wires available
in the Setup dialog correspond to those that currently exist in the Tool
Database.

3 Click <Apply=>.

4 Click the <Close> box in the lower-right corner of the dialog to return to the
Face Window.

5 Click anywhere in the Face Window to make sure it is active.

Copyright @2014 Delcam Ltd User Guide 3-5



View the Tool Information

Il

The Tools Database allows you to keep track of your current wire inventory.
PartMaker uses geometric and cutting characteristics saved with each wire in
the database for automatic cutting condition creation and automatic cycle time

calculation.

You can view the wires used for EDM_DEMO in the Tools dialog by choosing
Tools from the ToolMinder menu. The Tool ID specifies the ID number of the
currently selected wire in PartMaker’s Tool Database.

o

“#  Note: The wires used in this chapter are for the tutorial only. As you begin
to use PartMaker, you will add wires to the tools database.

Wire ID: TOM

Diameter: 0.004

Time Factor: |1

MNotes:

% Tool Data [Tools File = C\PartMaker_201 S\pm-edmied... “

Wire ID  MName
TOM Brass-0.004
TO02 Brazs-0.006
T003 Brass-0.008
TOO04 Brass-0.010
TO05 Brass-0.012
Rename to:
[Brass-0.004 |
Mew Delete
Close Apply

See Chapter 2 for more information using the Tools Database in PartMaker EDM.
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Select a Material for the Part

PartMaker has a materials database from which you can select a variety of
material types compatible with various wire types and diameters. A material
database allows you to store your shop’s accumulated materials data. PartMaker
uses this data for the automatic calculation of cycles and cutting technologies.

You can view information about the material used to create the EDM_DEMO part by
choosing Material from the ToolMinder menu.

Material Data [Material File = C\PartMaker_2015\pm-edm... “

Wire: | Brass-0.004 v

MName Thickness Taper 2

Carbide 0250000

Carbide 0.500000

Carbide 0.720000

Carbide 1.000000

Carbide 1.250000

Carbide 1.500000

Steel 0.120000

Steel 0.250000

Steel 0.500000 -

< D >
MName: Thickness: Taper:
Carbide 0.250

New Delete Close

“&  Note: When exiting a dialog, the Face Window loses focus and its title bar
becomes grey. You may find a number of menu commands being disabled
(gray) if a front window is not active (not in focus). To make sure the Face
Window is the active window, click its title bar.

See Chapter 2 for more information using the Material Database in PartMaker EDM.
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View the Cycle Information

PartMaker lets you combine a series of roughing and finishing operations into a

u single entity called a cycle. The Cycle information you create is saved in a Cycles
Database for easy retrieval; reusing cycle information is as easy as opening a
cycles file from the cycle’s database.

You can view the cycles by choosing Cycles from the ToolMinder menu.

&

Power
Setting

Safe Startup |FTTES)

Rough Cut [1031

Wire and Part Data

Cycles Data  [Cycles File = C\PartMaker_2015\pm-edm\edm_demao.cde] H
Upper Lower Taper -
Cffzet Feed Rate Flow Flow Angle List of Cycles
0.079
00056 | loo7s | 1 1 1_Steel_1.000
Rename to:
0_Steel_1.000
Retrieve Cycle
Mew Delete
Duplicate Close
Apply
v Part Material | Steel/1.000 # of Skim Cuts: [0 v

Wire:| Brass-0.008

Motes:

See Chapter 2 for more information using the Cycles Database in PartMaker

EDM.
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Setting Defaults

In this section, you'll set the Defaults dialog for your part. Since the tutorial is
designed for a part using the inch mode, you must be sure that PartMaker is in the
correct mode. To do so:

1 Choose <Preferences> from the View menu to display the Preferences
dialog

2 Click the <Inch> button if it isn’t already selected
3 Click <OK=> to close and save your changes.

Default settings are used in the program generated for a part. These parameters
are used for each new group (cycle) you create. You can change Process Parameters
at any time in the Process Parameters dialog (Process Parameters command in
the Job Optimizer menu); you can change Part Boundaries at any time in the
Setup dialog (Setup command in the View menu).

Select <Defaults> from the Job Optimizer menu to display the Defaults dialog.

Defaults for EDM H

roach/Escape Details
Z Lower Guide: IEI Aep F

Z Upper Guide: |2 L
R |«5—>
Guide Diameter: |05
Wire Threading Time: |[0.25
Rapid Feed: (120

Safe Startup Move

(®) Full &pproach Move

Arc Tolerance: |0.005 ~ . -
{_) Programmable Length (5). [

Glue Stop

Digtance From End of Profile Element:|0 05
Circular Move In/Out

Slug Removal in Simulation [1Insert Tangent Circular Arc

User Defined Part Point 0
X3 Y:|1

Carce

Z Lower Guide. Specifies the default distance between the top of the table and
the lower guide.

Z Upper Guide. Specifies the default distance between the top of the table and
the upper guide.

Guide Diameter. Specifies the default diameter of the guide in simulation.

Wire Threading Time (min). Specifies the default wire threading time in
minutes to be used in time calculations.

Rapid Feed. Specifies the default rapid feed rate to be used in time
calculations.

Arc Tolerance. Specifies the maximum distance between the arc and any line
used to approximate this arc. Used in 4-axis jobs.

Glue Stop: Distance From End Of Profile Element. Specifies the default glue
stop point distance from the end point of the Profile Element.
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Slug Removal in Simulation: User Defined Part Point. Specifies a point that
belongs to the finished part. Any slug created during simulation that does not
contain the User Defined Part Point would be removed.

X. Specifies the horizontal coordinate of the User Defined Part Point.
Y. Specifies the vertical coordinate of the User Defined Part Point.
Safe Startup Move:

Full Approach Move: Specifies that the length of the safe startup move
equals to the length of the first move of the tool path.

Programmable Length (S): Allows the user to specify the length of the
safe startup move.

: U Tip: The default button in all PartMaker dialogs is the heavily-outlined
button (<OK=> or <Apply=>, for example). You can use the default button
by clicking it or by pressing the <Enter> key.
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Create Geometry

There are two methods of creating Geometry in PartMaker. You can either import
Geometry from a CAD file or define Geometry using PartMaker's CAD mode. In
this tutorial, geometry will be imported from an existing DXF. For more information
on creating part geometry, please see the section titled Using Graphics Icons in
PartMaker CAD Mode in Chapter 2 of this guide.

Import Geometry from a CAD system via DXF file.
To import geometry for EDM_DEMO, do the following:

Click the CAD/CAM switch to go to CAD Mode

2 Choose Import, DXF File from the File menu to display Import DXF File

@ = dialog.
T b » Computer + Windowsd 05(C) » PatMaker 2014 R1 + pen-edm L] Search pr-edm o
B-a- 9« Xhok Crganize v Mewfoldes = 0 ®
DIF File .. B Desitop A Name Size
CADL File ... 8 Ocwrilcads. B Gemo s
OWG Fie . L Recent places B P
GPF File '_'lihmin 4 Tech_data
X_T Parasolid Transmnit Test File .. # Documents: - N"‘M Ir-l
.8 Parasolid Trangmit Binaey Filé . o Musie e a
SLDPRT SolidWorks Past File ... ! Prctures
IPT Autolesk Inventor Pact File . B visees
STL Fibe
PROE Fibe . 8 Computer
STEP Filk e Windews 05 (C)
o LINOVO (0)
& Server F (OWPMOATA Root) (F:)
ot Server D (\WPMDATARoot) (k)
& < (\development- pe) (L)
gk rout (Vipmdats) (P
o File pame: | edm_deme.D0F AN Files ("0XF) b
" Open | | Cancel
3 Locate and select edm_demo.dxf, then click <OK=>.
Your screen should appear as shown below:
& vFPEY e | naa|0RAY
oN b mEE |
L)
N X -
/K e =\
14l o4 My
D [/ O
< A ,
®a /
QO ‘ —
X0 ¢
ARO }
c b
A A C )
LS C
=i —
S ¢ .
— ™\
frx \\ A
r'_ (o) ) |
N /)
WO S/
R .
\\: kJ | _”,’/’/./
, N —
9y Ly
=]
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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:

Qa | «aal O

@ Select Full View to expand the drawing to fill the screen.
@ Select Previous View to return the screen display to the previous
setting.
(_p, 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 Zoom to Fit to create the smallest possible window that will
contain all of the geometry, dimensions and notes in the current window.

Select Zoom All to create the smallest possible window that will contain
all of the geometry, dimensions, notes and the boundaries in the current
window

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

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

O || 2| e

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.
Save Your Work

H 1 Choose Save Job File As... from the File menu to display the Save Job File
— as: dialog.

2 Enter the name EDM_DEMO in the space provided and click <Save=>.

= Save Job File as: “
T b ThisPC » Windows8 QS (C:) » PartMaker 2015 » pm-edm v & Search pm-edm o
Organize +  Mew folder ]
A Name ” Date modified Type Size
/M This PC
Demao_4_Axis File folder
4 Desktop
Postlib File folder
“| Documents
Tech_data File folder
% Downloads .
|| edm_deme.JBE JBEFile T3 KB
3§ Music ) =
|| EDM _tutorial JBE JBEFile 36 KB
& Pictures
# Videos v
[ l=dm_demo.BE] .
Save as type: Al Files (*JBE) v
D bide older e
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Creating the tutorial part in PartMaker CAM Mode

Now that you have the geometry for TUTORIAL, you are ready to begin working in
I PartMaker CAM mode. To do so, you must first be in CAM mode. You are in CAM

mode when the CAD/CAM switch in the lower left-hand corner of the screen appears
as the one to the left.

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

5. b resi2Ltuiaaal$0lR 2@
on Nimm --
&
&
i ]
(%]
2
2
L.
l
Define Group 1 Profiles for Inside Contour
The first operation in this tutorial is inside contour.
1 Make sure you are in the CAM Mode
2 Choose red from the color bar o mymw >> |
EE
E 3 Choose New Profile Group to display the Profile Group Parameters dialog.

Strategy: | [} 2 Audis
Roughing Method: | Cortour

Tool Position: | Left

Cutting Technology :| |:
,
Number of Skim Cuts

[w] Altemate Pass Direction Group Name:

— C—

Apply

4 Choose 2 Axis from the Strategy drop-down menu.
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5 Choose Contour from the Roughing Method drop-down menu.

6 Choose Left from the Tool Position drop-down menu

Alternate Pass Direction: When your part requires multiple passes for accuracy or
finish you can define wire motion in two different ways. All passes start at the
start point and burn to the end point. You may also select Alternate Pass
Direction. Doing so will enable you to start at the start point and burn to the end
point and then from there, burn back to the start point. This will save you time
in cutting the wire and repositioning to the start point.

7 Click the <Material Properties> button. Once you activate the Select
Materials button it will take you to the Material Library. Browse through the
library and select the material type and height you are going to machine.

Material Data  File = C:\PartMaker_2014_R1\pm-edm\edm_... E

Wire:

Brass-0.008 w

Name

Steel

Steel
Steel
Steel
Steel
Steel
Steel
Steel

Thickness
0.750000
1.000000
1.250000
1.500000
1.750000
2.000000
2250000
2500000
2.750000

Taper "

Name

Steel

Thickness:

1.000

New Delete

Close

Taper:

8 For this job select Steel 1.0 (25.00) and click <OK=>=.

9 Choose 1 from the Number of Skim Cuts drop-down menu.

10 Click the Cycle button to check the cycle database for all possible cycles that
match your Profile Group criteria. You can click the <C=> the see the Cycle
that was selected.

11 In the Group Name box, enter: Inside Contour 1.

12 Once you are satisfied that your completed Profile Group Parameters
dialog appears as shown below, click <Close=>:

Material Properties | Steel/1.000

MNumber of Skim Cuts 1 w

["] Attemate Pass Direction

C» Cycle 1_Steel_1.000

&~ Profile Group Parameters H
Strateay: | {]) 2 fis v
Roughing Method: | Cortour v S
Tool Position: | |gft v "
X

Z
& — —

Cutting Technology

Group Name:
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Create Profiles Using the Chain Geometry Icon

1 Select the Chain Geometry icon on the left side of the Face Window. Click
Ql the cursor on the location marked by the arrow on the screen below.

& FMREEIEFEEEEIEN I E
SN >
S
&
2 9
2
Y
% ]
EN
B
- o]
N
B
1
B
EN
il
g,
O )
L,
I

Approach and Escape

When starting or ending a profile within the work piece, there is usually a drilled
hole or other feature through which to thread the wire. PartMaker will
automatically select the closest circle center to start or end the tool path.

1 Click the Selection Icon and select any part of the tool path you just
created.

T—d | 2 Click on the Approach and Escape button and the dialog as shown below
= will open:

Approach Point

EI Find Closest Circle Center

Escape Point
Define Pairt

Find Closest Circle Center
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3 Click the Find Closest Circle Center button to automatically start the tool
path at the center of the closest circle drawn in the CAD mode. If you have
not created a circle, but you know the coordinates of the circle, you can
enter them by clicking the Define Point box and entering the X and Y
Coordinates in the respective fields. Once your completed Approach and
Escape dialog appears as shown below, click <OK=>.

Approach and Escape “

Approach Point

%:|2.6396
v/2.2399

Find Closest Circle Center

Escape Point
Define Paint

¥ |26336

Find Closest Circle Center
Y-|2.2359
Cance

Approach and Escape with Tangent Arc

In addition to the simple linear APPROACH / ESCAPE move, PartMaker provides
the ability to add a small tangent arc to this move to eliminate any ‘witness’
marks that may be created by the contact of the wire to the finished profile.

This TANGENT ARC definition is accessed through the JOB OPTIMIZER >
DEFAULTS menu item, which opens the dialog shown below:

Defaults for EDM “

h/Es Detail
Z Lower Guide: |1 Approac cape Letals

Z Upper Guide: |2 T/__T:—e
R |«S—>

Guide Diameter: 0.5

Wire Threading Time: |0.25
Rapid Feed: |120

Safe Startup Move
(®) Full Approach Move
Are: Tolerance: |0.005

() Programmable Length (S): 0
Glue Stop

Distance From End of Profile Element: 0,05
Circular Move In/Out

Slug Removal in Simulation Insert Tangent Circular Arc
User Defined Part Point Arc Radius{R}:
X(3 Y1
Carc

In the lower right hand corner of this dialog are the parameters for the Circular
Move In / Out utility.

By checking this box, you instruct PartMaker to add a small arc move at any
location where an approach / escape move contacts the finished profile.

Note that the radius of this arc should be small enough that the wire will burn
the entire arc material away and not leave a ‘slug’ to drop down into the lower
guide.

The arcs created by this utility will not be shown in verification, but will appear
in the final output code.

3-16 PartMaker
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Glue Stop
%/ 1 Click the Profile Info Icon.

2 Click the cursor on the location marked by the arrow on the screen below.

¢ UfElree2Lw«aalkil2p
oN WiEN -
&
ks _
: g
@ Jl,/
(
%}
(
C
C
P
C
J I
I

3 Now the Profile info dialog will appear. Select the radio button for At a

Distance From End of Profile Element.
Taper
Apglefa]” |0

Fiegizter Mumber:| 0

® Conical Cylindrical Linear
Apply to Al
Glue Stop
() None

(") Start Point of Profile Elemert
() End Pairt of Profile Element

(®) At Distance From End of Profile Blelement

Distance:
Select Profile Element
| < Previous | | Mext > |
s

“Angle is positive if the top head tilts to the right
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Verify Tool Path

o 1 Select the Verify Work Group Tool Path command from the Part
Features menu. You will see a picture as below.

g HIEEe=Inea e FORNE
o W mm -
Y _
& . '
o
@
: |
&
L
———
e
—————
C
———
.
Lx
I

% 2 Select the Hide Every Tool Path command from the Part Features menu.
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Define Group 2 Profiles for Tapered Circle

1 Choose green from the color bar such that green appears as the Sample
Color.

ol WEwm > |

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

C

Choose 2 Axis & Taper from the Strategy drop-down menu.
Choose Contour from the Roughing Method drop-down menu.

Choose Left from the Tool Position drop-down menu

o 00~ W

Choose 2 from the Number of Skim Cuts drop-down menu.

& Note: The material has already been selected from creation of the
previous part feature.

7 Click the Cycle button to check the cycle database for all possible cycles that
match your Profile Group criteria.

8 In the Group Name box, title this process Tapered Circle.

Your completed dialog should appear as shown below:

Strategy: | [ 2 Axis & Taper

Roughing Method: | Contour

Tool Position: | | =ft

Cutting Technology -+ [
S
Material Properties | Steel/1.000 =

Mumber of Skim Cuts | 2

[] Attemate Pass Direction Group Name:

Close Cancel

Cx Cycle 2_Steel_1.000

Programmed Surface Apply
() Top (@) Bottom
Land Size (S):|0

Before clicking <Close> please take a moment to learn more about 2-axis taper
cutting with PartMaker.
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Taper Cutting

Programmed Surface in the Profile Group Parameters dialog is the location
of the geometry you have created. If you are creating a tapered cone as shown
below, you will draw a circle. You must indicate whether that circle size
corresponds with the geometry on the top of the part or on the bottom of the

part.

12
12
Top Bottom

The last field in the Profile Group Parameters dialog is the Land Size. This is
only used when you are cutting a taper and a land. A land is the result of a taper
that does not continue through the height of the part.

Y
a8
b
yi
e
r
5
! B X
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Creating Tapered Profiles Using the Chain Geometry Icon and Profile Element
Data

1 Select the Chain Geometry icon on the left side of the Face Window.
gl 2 Click your cursor to chain the profile that you want to taper, as shown below:

—

& R ErF NI E
OR EE W >>

& C ;
o
;%l Y
@ (

.

L,

1 | Deleam( )

3 Select the Check Profile Info Dialog Icon from the left side of the window.
‘ 4 Double click the question mark on the tool path you have just created.

5 Complete the Profile Info dialog with the appropriate parameters for your
taper.

= Angle (A) - The angle of the taper. This could be positive or negative
depending on the programmed surface.

= Register Number — Allows a specific command to be added to a specific
line of NC code.

= Conical - Applies only to a circular arc. The center of the circular arc
remains unchanged for the top and bottom profiles.

= Cylindrical — Applies only to a circular move.

= Linear — When two adjacent elements have a different angle, choosing a
linear taper type will smooth the transition between them.

=  Glue Stop — Select Glue Stop if you would like to insert a stop at a
specific place on the profile.

6 Change the Taper Angle to 12 degrees and select <Apply to All>
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7 Leave Glue Stop set to None.

g B <<&2Lua e al+ O
Ol [mEww --
ks
EI Taper
P - —
= Register Number: 0 '
ﬂ (®) Conical  (Jegifdrical ) tingar
@/ Apply to Al —
Glue Stop .
(®) None
) Start Point of Profile Blement
() End Point of Profile Element
() At Distance From End of Profile Blslemert
Distance: 0.05
Select Profile Bement
< Previous Next >
s
“Angle is pasiive if the top head tis to the right -
¥
I Lx
Select Profile Element Delcammi( ]

8 When your Profile Info dialog appears as shown above, click <OK=>.

&  Note: There will be Profile Info for each individual segment of your tool
path. When PartMaker first prompts you for the Profile Info it is a
universal prompt, applying to the entire tool path. This will apply to all
segments of the tool path. If you have different angles within the same
tool path you will go back later and change the Profile Info where
appropriate by using the Profile Info icon.

Approach and Escape

When starting or ending a profile within the work piece, there is usually a drilled
hole or other feature through which to thread the wire. PartMaker will
automatically select the closest circle center to start or end the tool path.

h 1 Click the Selection Icon

2 Double click on any part of the tool path you just created. You will see the
Approach and Escape dialog open as shown below:

Approach Point
X:|0
v 0

Find Closest Circle Center

Escape Point
Define Point

X:|0
|0

Find Closest Circle Certer
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3 Click the Find Closest Circle Center button to automatically start the tool
path at the center of the closest circle drawn in the CAD mode. If you have
not created a circle, but you know the coordinates of the circle, you can
enter them by clicking the Define Point box and entering the X and Y
Coordinates in the respective fields. Once your completed Approach and
Escape dialog appears as shown below, click <OK=>.

Approach Point

D Find Closest Circle Center

Escape Point
Define Point

Find Closest Circle Center

Verify Tool Path

ﬁ— 1 Select the Verify Work Group Tool Path command from the Part
Features menu. You will see a picture as below.

3 Efes2Ltu/ea a0 9E
N BNEE >
S
t
2
2
@
L
I Delcafil{

% 2 Select the Hide Every Tool Path command from the Part Features menu.
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Define Group 3 Profiles for Slot

1 Choose Yellow from the color bar such that yellow appears as the Sample
Color

o >> |

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

£

Choose 2-axis from the Strategy: drop-down menu
Choose Contour from the Roughing Method drop-down menu
Choose Left from the Tool Position drop-down menu

Choose 1 from the Number of Skim Cuts drop-down menu

N o o~ W

Click the Cycle button to check the cycle database for all possible cycles that
match your Profile Group criteria.

8 In the Group Name box, call this process Inside Contour 2.

Your completed dialog should appear as shown below:

Strategy: | {]) 2 Awis
Roughing Method: | Contour

Tool Position: | | eft

Cutting Technology :|
Material Properties | Steel/1.000

MNumber of Skim Cuts 1 w

[] Mtemate Pass Direction Group Name:

Inside contour 2|
Cc> Cycle 1_Steel_1.000

Close Cancel

Apply

9 When your Profile Group Parameters appears as shown above, click Close.
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Create Profiles Using the Chain Geometry Icon
1 Select the Chain Geometry Icon on the left hand side of the Face Window.

L3

Click the cursor on the location marked by the arrow.

OFllcte2ivaaa >O00CE

[ S ES

AP VFD = O

v

Lx

l

I

Z

O

O

EEE@

2 There will also be an approach and escape move similar to the first profile

created. To do so

a Click the Selection Icon

b Double click on any part of the tool path you just created. You will see
the Approach and Escape dialog open. Under Approach Point.

¢ Click the Find Closest Circle Center button.

d Once your completed Approach and Escape dialog appears as shown
below, click <OK=>:

Approach Point

x:[0.3512
v.|[-03512

Find Closest Circle Center

Escape Poirt
Define Point
X 03512
Y:[-0.3512

Find Closest Circle Center

==
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Glue Stop
A 1 Click the Profile Info lcon.
i

2 Click the cursor on the location marked by the arrow on the screen below.

bflreeziwiaaal0lem

oN [EEWm > |

o

AP NFSZ.0

O

Y

Lox

l

Delcamil ]

3 Now the Profile info dialog will appear. Select the radio button for “At a

Distance From End of Profile Element”

bFlsregziuaaald0lem

ON Wi --

Taper
Anglels) 7

Register Number| 0

®) Conical Cylindrical Linear

PR ~ L

Applyto Al

Glue Stop
() None
() Start Poirt of Profile Bement

() End Poirt of Profile Blement »

@®) At Distance From End of Profile Blelement

Select Profile Element

Select Profile Element

“Angle s positive f the top head tts to the right
¥
I L‘X

O

Doicam( )
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Verify Tool Path

ﬁ 1 Select the Verify Work Group Tool Path command from the Part
Features menu. You will see a picture as below.

&) O Feaziuaaqa 009D
: | SR _EimN -
[ |
o | L
B I|
@ .
A —
@
Lx ) ‘
I

& 2 Select the Hide Every Tool Path command from the Part Features menu.

Copyright @2014 Delcam Ltd User Guide 3-27



Define Group 4 Profiles for Outside Contours

1 Choose purple from the color bar such that purple appears as the Sample

Color
o EEEm |
r-r 2 Choose New Profile Group from the Part Features menu to display the
(=] Profile Group Parameters dialog

Choose 2-axis from the Strategy: drop-down menu
Choose Contour from the Roughing Method drop-down menu
Choose Left from the Tool Position drop-down menu

Choose O from the Number of Skim Cuts drop-down menu

N o o~ W

Click the Cycle button to check the cycle database for all possible cycles that
match your Profile Group criteria.

8 In the Group Name box enter Outside Radius.

Your completed dialog should appear as shown below:

Strategy: | [ 2 Axis

Roughing Method: | Contour

Tool Posttion: | | ft

Cutting Technology

See100

Mumber of Skim Cuts | 0w

[] Attemate Pass Direction Group Mame:

[Outside radius]
0_Steel_1.000 —
Cancel

Ppply
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Create Profiles Using the Define Profile Icon

Using the Define Profile icon and a Snap Mode, you can define a profile by
connecting points defined by X, Y coordinates, polar coordinates, a point on an
arc or circle, a screen location, a grid location, a circle center location, the
closest intersection and endpoint of a line, or a midpoint of a line.

1

Select the Define Profile icon on the left hand side of the Face Window.
The snap modes will appear at the top of the screen.

Select the Closest Intersection snap mode and then click the cursor on the
locations marked by points 1 and 2.

2

)

{
Once again, select the Define Profile icon on the left hand side of the Face
Window. The snap modes will appear at the top of the screen. Select the
closest intersection snap mode and click on the locations marked by 3 and 4.

After doing so, select the Define Profile icon again to select the next
corner.

Repeat these steps for locations 5 and 6, and 7 and 8.

2 3

YR
3@ D,
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Leads

After selecting all four corners open the profile group by double clicking on the
Outside Radius process on the right side of the CAM screen then select the

Leads button.

Strategy: | [f]) 2 Ads

Roughing Method: | Contour

Tool Position: | Left

Cutting Technology

Material Properties | Steel/1.000

|

Number of Skim Cuts

[] Attemate Pass Direction

= 0_Stee_1000

1 Select Leads to .100 and the Angle to 90.

Line Length (L1) Line Length (L2}

Angle (A1)*

% K

Group Name:

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

2 Select <OK>
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Verify Tool Path

ﬁ 1 Select the Verify Work Group Tool Path command from the Part
Features menu. You will see a picture as below.

& Hi[fe&ziuaael+-0Ren

oR REEE

€% NFO 7

Lx

!
% 2 Select the Hide Every Tool Path command from the Part Features menu.
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Generate a Process Table

A process table shows you all of the processes for a part. Before generating a
process table, you can choose to reorder processes to do all roughing operations

first, and to cut wire automatically.

When PartMaker generates a Process Table, all cutting conditions such as

feedrate burn time are calculated automatically based on the cycles and material

information.

@ 1 Choose Generate Process Table from the Job Optimizer menu to display

the Process Table Options dialog.

2 Turn on the first check box in the dialog. The dialog box should appear as

shown below:

Process Table Options

[ Retain Process Table Modifications

Reorder Processes, Do Roughing First

Cut Wire Automatically

Cancel

3 Click <OK=> to display the Process Table window.

&  Note: Since we selected Reorder Process, Do Roughing First, you will
see all of the roughing operations in sequence. Cut Wire Automatically
was also checked so PartMaker will insert wire cuts after each roughing

operation and in between different finish profiles.

& PartMaker - Process Table = [@ =]
IR simulation [T View v T Process Status ~
Proc D |inar |Oﬁ‘set |Feed Group Face Options |Time(mm) [ status

PO1 1031 0.0065 0.079 1/Inside contour 1 Frant Cut, Remove 576.94 W
P03 1031 0.0079 0.079 2/Tapered circle Front Cut, Remove 17.34 W
P06 1031 0.0065 0.079 3/Inside contour 2 Front Cut, Remove 26.71 W
Pog 1031 0.0056 0.079 4/Qutside radius Front Cut, Remove 68.18 1
P09 1021 0.0036 0.079 4/Qutside radius Front Cut, Remove 6e.18 ~
P10 1031 0.0056 0.079 4/Qutside radius Front Cut, Remove 6e.18 ~
P11 1031 0.0056 0.079 4/Qutside radius Front Cut, Remove 68.18 F
P02 1032 0.0045 0.201 1/Inside contour 1 Frant Cut Wire 226.88 W
P0O4 1032 0.0059 0.201 2/Tapered circle Frant 6.99 W
P05 1033 0.0045 0118 2/Tapered circle Front Cut Wire 120 ~
PO7 1032 0.0045 0.201 3/Inside contour 2 Front 10.61 3

Material Name: Steel  Wire: Brass-0.008  Total Cutting Length: 110.113  Total Time:19.18 hour(s).
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Modify the Process Parameters

Process 1 is a roughing process for the ID contour in Edm_demo.jbe. In this
section, you’ll change the cutting settings, feed rate, and other parameters used

for this process.

1 Click anywhere on the first process line in the process table window.

A colored rectangle highlights the entire line.

=%
S

PartMaker - Process Table

= &)=

HE simutation View v [ Process Status v

Proc ID |Pqur

|Off;et

|FEEd

Group

Face

Options

Time(min)

Status

P01 1031

o

03 1031

v

o
=
&

1031

v

o
=
8

1031

v

o
2
2

1031

v

o
=

1031

v

o

1031

v

B
=
5

1032

v

=

1032

v

B
=
2

1033

v

PO7 1032

v

Material Name: Steel

0.0065

0.0079

0.0065

0.0056

0.0056

0.0056

0.0056

0.0045

0.0059

0.0045

0.0043

0.079

0.079

0.079

0.079

0.079

0.079

0.079

0.201

0.201

0118

0.201

Wire: Brass-0.008

Total Cutting Length: 110.113

1/lnside contour 1
2/Tapered circle
3/lnside contour 2
4/0utside radius
4/0utside radius
4/0utside radius
4/0utside radius
1/lnside contour 1
2/Tapered circle
2/Tapered circle

3Inside contour 2

Front

Front

Front

Front

Front

Frent

Frent

Frent

Frent

Frent

Frent

Cutt, Remove
Cut, Remove
Cut, Remove
Cut, Remove
Cut, Remove
Cut, Remove
Cut, Remove

Cut Wire

Cut Wire

Total Time:13.18 hour(s)

576.04

17.54

261

68.18

68.18

68.18

68.18

226,88

6.99

120

10.61

I

T W WAAAA QA

& Note: Colored triangles appear on the left side of the process table window.
To move a selected process in the table, click a triangle—it will become
the new location for the selected process. If you make a mistake when
moving a process in the table, choose Undo from the Edit menu to move
it back to its original position.

2 Choose Process Parameters from the Job Optimizer menu to display the
Process Parameters dialog.

Process Parameters

Infa

Process ID: P01

Operation: Contour Rough

Options
Power: | [ET]
o
Offset: | 0.0065
Remove Slug

Feed: 0.073

Note:

User Data Canecel

3 The power field is used to indicate the cutting setting on your machine. This

will vary from one machine manufacturer to another.

4 The offset field identifies the distance from the wire to the part for each

process.

5 The feed rate is the distance the wire will travel in a certain time.

6 The Cut Wire option is used to identify a process where you will need to cut
the wire before moving to the next process and rethreading.

7 Remove Slug is used to identify stop points in the program where the
operator would remove the slug piece before a finishing process can occur.

8 Click <OK=> to return to the Process Table window.
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Simulate the Process

Once you are satisfied with the appearance of your Process Table you can simulate
cutting.
ﬁ 1 From the Process Table, click the Simulate in the lower left hand corner of
the Process Table or just press the <Space Bar>

b’ 2 When the simulation Window appears, press the <Space Bar> or choose
Simulation from the Solids menu to initiate 3D simulation. Your completed
part should appear as shown below:
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Generate an NC Program

P% 1 Choose Post Config File = ? from the Job Optimizer menu to display the Open
-

Post Configuration File dialog.

2 Select the EDM_DEMO.pst postprocessor, then click <Open=>.

F17PM

317 PM

1
.. Postlib 1
| Documents 1

. Tech_data

File folder

File folder

& Downloads .
. || EDM_DEMO.PST 0:39AM  PST File
W Music
= Pictures
B Videos
=, Windows8_0S (C:) ula
File name: || v‘ All Files (*.PST)

= Open Post Configuration File EX
T v ThisPC » Windows8_ 05 (C:) » PartMaker 2015 » pm-edm » AN ) Search pm-edm Pl
Organize * New folder =~ [0 @
B

& Name Date modified Type Size

1M This PC _ §
| Demo_4_Axis 1/2 3:17PM  File folder
i Desktop

Cancel

|:O Tip: If you use the same .PST file all the time, make sure it is the only one
under the Pm-edm folder and it will be loaded automatically when you open

the software.

3 Choose Generate NC Program from the Job Optimizer menu to display
.@ the Save NC Program dialog. When you generate an NC Program for the

before the Save NC Program dialog.

Main Program No. Block Start: |5

Block Incremert: |5
[]Stop To Include User Input

[] Auto redoad Post Config File
Automatic Threader

[#] Thread Wire on First Process

Outpust Control Cancel

first time during a programming session the Post Options dialog is displayed

4 Choose the Post Options you prefer. If you leave Block Increment at zero
there will be no sequence numbers in your part program.
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5 Click <OK=> to display the Save NC Program dialog.

£, Windows8_0S {C
ca LENOVO (D),

= Save NC Program File as: H
T . » ThisPC » Windows8 05 (C:) » PartMaker 2015 » pm-edm » v & Search pm-edm Pl
Organize v New folder = - (7]
-
| Documents A Mame Date medified Type Size
& Downloads _
|| Demo_4_Axis 1172 17PM  File folder
W Music -
| Postlib 11/2 17PM  File folder
£ Pictures N
|, Tech_data 11/26/2014 31T PM  File folder
B Videos

EEL M edm_demo.TXT]|

Save as type: | All Files (*.TXT)

“ Hide Folders

Save Cancel

6 Enter the name TUTORIAL.TXT for the NC program, then click <Save> to

generate the NC program

Your completed NC program will be display below:

.

[ NC Program

INC File = edm_demo.TXT] [= ==

Post Options Generate MC Program ﬂ?‘a Find g Launch NC Program Editor

%
L1200/EDM_DEMO

N30 (MACHINING PROCESS 1)
N35 (ROUGH CUT)

N45 G62 X0 YO

M50 G397 X0

N335 G890 G70 (INCH])

NGB0 M178 M178 (FILL TANK)
NB5 G92 X2.6396 ¥2.2399

N70 M410 (THREAD WIRE)
73 M178 M178 (FILL TANK)
N80 M30

N85 DO1=0.0065

N90 G41 G1 X2.64 ¥1.7793 F0.08
N95 G3 X3.0Y2.1359 RO.36
N100 G1¥2.3393

N105 G3 X2.6393 ¥2.7 R0.3607
N110 G1 X0.0293

MN115 G3 ¥-0.6 ¥2.0707 R0.6243
M120 G1¥0.05

N125 X-0.39

N130 G2 X0.05 ¥-0.39 R-0.3932
N135 G1Y-0.6

N140 X2.4023

N145 G3 X3.0 Y-0.0299 R0.5707
N150 G1Y0.0299

N155 G3 X2.43 ¥0.5999 R0.57
N160 G1 X0.3178

MN165 G2 X0.2728 ¥0.6449 R0.045
MN170 G1 ¥0.6549

N175 G2 X0.3178 Y0.6999 R0.045
N180 G1X2.5219

MN185 G3 ¥2.5519¥0.7299 R0.03
MN190 G1 Y0.7493

N195 G3 X2.5219 ¥0.7799 R0.03
N200 G1X1.219

MN205 G2 ¥1.174 ¥0.8249 R0.045
MN210 G1 ¥0.8349

MN213 G2 X1.219 Y0.8799 RO.043
N220 G1¥2.5719

MN15 (CREATED BY DEMO POST VER 1)
MN20 (TOTAL MACHIMNING TIME: 1106.0581)
MN25 (MACHINING FRONT INSIDE CONTOUR 1)

E1031 HO1

You have completed all of the steps necessary to program your Wire EDM.
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Chapter 4: PartMaker® Simulation

Introduction

PartMaker Versions 5.0 and higher come standard with an integrated 3D solid
modeling process simulation and verification module. The purpose of simulation is
to let you visualize all the processes as ordered on PartMaker’s Process Table. You
should run Simulation after the Process Table is arranged to your liking.

PartMaker’s integrated process simulation module allows you to:

Simulate all machining processes as they appear on the Process Table
Observe the results of any process reordering

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

Using PartMaker Simulation

PartMaker 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.

=

Y

=2

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. It is not necessary to complete
synchronization of simultaneous operations before launching PartMaker
Simulation.

Launching Simulation

To launch PartMaker Simulation:

Press the Simulation button in on the Main tool bar

or

Press the Simulation button in the lower left hand corner of the Process Table
or

Choose Simulation from the Simulation menu

Upon launching simulation, you will see an uncut work piece and the machining
table that has been defined. A newly launched simulation window is shown

below:

Parthake - Simufation =

(-]
plld s 2c o &
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Running Simulation
Once you have launched PartMaker Simulation, to start machining:
P 1 To start Simulation press the Start Simulation button.
or
Choose Start Simulation from the Simulation menu
or
Press the <Space Bar> on your keyboard

HH 2 Once simulation has started, you can suspend cutting be pressing the Pause
or the <Esc> button on your keyboard.

Below, is an example of suspending simulation in progress:

Simulation [= =]

&
PUlE D 2 o i

Press <Space Barx to Cantinue, <Fics to Reset
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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:

Pl WD 23 @

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

D Resets the simulation
| Q’ Shows the finished 3D model of the part
Allows you to measure the finished part

Allows you to take cross sectional views of the completed part

LAY

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

B ©

Allows you to manipulate the view of machined part

5]

Allows you to see the Simulation Options dialog
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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: some of these features are not available in
PartMaker EDM.

Reset

At any point you can reset the simulation to the initial screen by choosing Reset
Q 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 Finished Part

| Q’ 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:

< Simulation [= ==
PIHEIDS 23 o E

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.
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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.

Simulation [= ==

&
PIHEDS B0 @@

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.

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.
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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 by choosing Sectional View from the
Simulation menu. Choosing Sectional View opens the Section Finished Part
dialog as shown below:

|2 Section Finished Part X|
Sechoning Plane: IEY Plare LI 1
22— ¥ Diynamic Sectioning [T Rewverze Direction 4

33— X Coodinate: [T Range: (01150 0.1150)
| Ok, I | Cancel I

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-Mill is
displayed below:

Simulation Options “
Form@n Enable Colision Checking Check Ovetravel* Display Qualty
Never Display Control () Coarse
: ;
- Time Delay(D...9) -
) Medium
Cut-Of Transparency of Stock/Part: [0 | %
[JEvery Process [JRunina Loop Display Status erz
[ Selected Pracess | Hide: Tool Holders [ Wireframe Display
[ Every Move /| Cosmetic Thread ["] Software Rendering
[1Glue Stop Show Empty Tool Posts *
[] Shew Skim Cuis

Tool Overtravel * Shaw Tocl Numbers on Tool Pasts®

Report Collision Types Settings
Tool with Stock(s) on Rapid Move Tool with Tool * Visual Wire Radius:| 0. 005
Tool with GB and/or Sub-Spindle Tool with Tool Post = 0.02
(GB with Main or Sub-Spindle Tool Post with Tool Post = [ Enable Muttithreading for Calculations
Tool Holder Colsion Tool Post with Stock * [ Automatically close Custom Shape Models
Tool with Foreign Stock Tool Post with Spindle * Flors

Non-Active Tool with Spindle se Group Colors | Set Stock Colors
Mon-Active Tool with Stock =

Tool with Machine Housing =

G

““Used when tuming tool holder width is undefined
“*Used for Full Machine Simulation only

Pause On
Never: Specifies that simulation should never pause during simulation

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

Glue stop: Specifies that simulation should pause every time a glue stop occurs
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Display Control

Time Delay (0...9): Specifies a time delay following every screen update for
every tool motion

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.

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

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

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

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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Appendix A: Solids Import Tutorial for
WireEDM

Introduction

This tutorial will teach you how to import 3D solid models into PartMaker/WireEDM
for the purpose of extracting tool path geometry from them.

PartMaker Version 5.3.8 and higher features the ability to directly import 3D solid
models in Parasolid™ transmit format (.X_T and .X_B files), as well as native
SolidWorks™ format (.SLDPRT files) and Autodesk Inventor™ (.IPT files). Once
imported, it is then possible to inspect the solid model and extract geometry from
the solid model by taking sections, projected views and ‘unwrapped’ geometry. It is
also possible to interrogate the model in order to obtain various plane angles, plane
offsets, hole diameters, hole depths, etc.

The ability to import solids is available with every PartMaker product, namely,
PartMaker/Turn, PartMaker/Mill, PartMaker/Turn-Mill, PartMaker/SwissCAM and
PartMaker/WireEDM. The steps presented in this tutorial are carried out in
PartMaker/WireEDM but can be used in any PartMaker application.

Sequence of Steps for importing solid models and geometry
extraction

The steps outlined below describe the sequence in which you should approach in
importing and manipulating solid models within PartMaker. This tutorial follows the
sequence of steps below in importing and geometry extraction of a typical solid
model.

1 Import Solid Model : Read solid part file into Partmaker.

2 Origin Axis Transformations: Perform all the necessary origin and axis
transformations to the part so that it is aligned correctly.

3 Geometry Transfer and Part Interrogation: Transfer geometry to the
face window either by copying and pasting or doing a direct transfer. At the
same time, view geometric information about the part by double clicking on
various topological features like faces, edges and vertices.
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Importing a Solid Model

1 Select the Import icon and select the X_T Solid Model. The following file
formats can currently be imported into PartMaker:

Job Optmzer  Smulston  Sobds  Window  Melp

XEARBEOR
e

X_T Parascld Transmit Text Fie ,.

N_B Parsschc Transmit Bnary Fle ...
SOPRT Sobdiorks Part Fie ...
T AutoDesk [rrvertor Part Fle ...
PROE Fie ...
STPFe...

2 Choose the edm_demo.X_T file and click <Open=>

= Import Parasolid X_T File “
L » ThisPC » Windows8_ 05 (C:) » PartMaker 2015 » pm-edm » w| ¢ | | Searchpm-edm »
Organize « Mew folder = - [ @
i Desktop A Name Date modified Type Size
!| Documents
Demo_4_Axis File folder
% Downloads
) Postlib File folder
W Music )
_ | Tech_data File folder
= Pictures
|| edm_demoux_t X_T File
8 videos
= || EDM_tutorialxt X_T File
& Windowss_0S (C)
s LENOVO (D:)
% Server_F (WPMDATA\Root) (F:) wla >
File name: | edm_demoux t v |AllFiles (*X_T) v

3 When the file is read into PartMaker, it will appear in a separate Solids
window. It can then be visually inspected by rotation, translation and
scaling. There is a separate tool bar at the bottom of the Solids window for
editing and manipulating the imported solid.

| &

SRUEAD

] ] fEe&2 L8 a e |50 Qe

I Kedgacileee 0-lhoe L 008

[=[=[={ T S [N

[Delcam()
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Origin/Axis Transformations

The part has to be correctly aligned according to PartMaker alignment conventions
for accurate and meaningful geometry extraction. This can be accomplished by
selecting the Edit Coordinate button. You will then be able to:

‘ gi = Change the origin by setting it at a new position.

= Re-align the coordinate axes in order to change the orientation of the
part.

= Rotate the part about an axis through an angle in order to simplify
geometry extraction.

iﬁ B freG2iuzae -0 Q@80

HUL o FrmE |

SERUEAD =

I K2ddsclvee 0 Hod /& e
However, in this case, since the part is aligned correctly along the Z-axis, we will
not have to carry out any transformation operations on the part. Please refer to the
section explaining this dialog at the end of the tutorial for more information.

Geometry Transfer and Part Interrogation

First make sure that PartMaker is in Overlapping Windows Mode. This makes it
easier for geometry transfer by keeping both the Solids import window as well as
the face window visible simultaneously. To do so, choose Preferences from the
View Menu. Enable Overlapping Windows. Then choose Arrange Windows
from the Window Menu. You will observe tiling of the face window and the Solids
import window. Next, we will program the job file for the part by extracting
geometry from the solid model.

Double click on the face as shown.
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This will bring up the Surface Info Dialog, displaying various face features like
angles with the XY, XZ and YZ planes as well as the z, y and z offsets from the
origin. Check the box for “Set Boundaries” and “Set Face Plane as Selected”

and click the “Transfer Geometry” button. This button transfers the face geometry
into the XY window.

5 b re&igLy iz aas 40 2@EE

Hie @ 5 EE >

ERUED~

I l2ddaceee 0-Hom |2 U8-E
Delcamil

You can now program the machining operations for the part as discussed in the
WireEDM tutorial.

@ HE]F%%& 229a a e |»0RE0E
| [=[==]K T i § |

EREED ~

I & 2ddacivee 0 |Hem | N

E=ie
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Edit Coordinate System Dialog

In order to extract geometry correctly, the part has to be oriented along a specific
axis with the origin at a particular point. Often the imported part needs to be
transformed manually in order to orient it in the proper manner. The following kinds
of transformations are possible:

= Changing the origin by setting it at a new position.

= Re-aligning the coordinate axes in order to change the orientation of

the part.

= Rotating the part about an axis through an angle in order to simplify
geometry extraction.

In order to transform a part, choose Edit Coordinate System from the Solids Menu.
The following dialog box will be displayed.

& Edit Part Coordinate Syst... H

| Part Coordinate System Rules |

Set New Part Origin

mt

Set

Align s to selected Edge or Surface
[ Mign Aeis

8 X fods Y Puds Z Puis
Transform Coordinate System
b4 ¥ rd

#1 #2 #3
From: | #1 v To: |#1 W
Rotate Part
@ XAds (Y Ads (0 Z Ais
Angle: |0

Rotate

| Clear All Transforms |

Unde Close
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Set New Part Origin

Set Part Origin checkbox: Allows you to select the method of choosing a new
origin:

= Vertex: Sets the new origin at the selected vertex of the part.

= Arc/Circle Center : Sets the new origin at the center of the selected arc
or circle.

= Face Center: Sets the new origin at the center of the selected face. The
face can be a sphere, torus or a planar face.

= Edge MidPoint: Sets the new origin at the midpoint of the selected
edge. The edge has to be a straight line.

X. The x coordinate of the new origin
Y. The y coordinate of the new origin.

Z. The z coordinate of the new origin.

& These values can be manually set or automatically filled when a selection
is made using one of the methods of selection discussed earlier.

<Set> button: Sets the new origin at the point described by the new
coordinates.

Align Axis to selected Edge or Surface

Align Axis checkbox: Allows you to align the selected edge or surface from the
solid model with the Part Coordinate System axis (X Axis, Y AXis or Z AXis)
selected in this area of the dialog.

<Align=> button: Aligns the edge or surface selected in the solid model with the
selected axis of the Part Coordinate System.

Transform Coordinate System

From. Allows you to select the initial axis orientation to be transformed from.
To. Allows you to select the final axis orientation to be transformed to.

<Transform=> button: Sets the selections for transforming the axis orientation
from ‘From® to 'To".

Rotate Part
X Axis: If selected, rotates the part about the X axis
Y Axis: If selected, rotates the part about the Y axis
Z Axis: If selected, rotates the part about the Z axis

Angle: Angle about which to rotate the part in degrees. Negative values are
allowed.

<Rotate> button: Rotates the part about one of the above selected axes.
Buttons

<Clear All Transforms=>: Click to clear all the transforms performed on the
part since it was imported into the job file and return it back to its original
coordinate system.

<Undo=>: Click to reverse the last origin change, axis transform, or part rotation
performed on the part.

<Close=>: Click to close the dialog.
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To contact your local reseller, visit www.delcam.com/resellers
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