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Introduction

PartMaker 2012 contains many new features and enhancements.

Full Machine Simulation In
PartMaker/Mill

Simulation enables you to visualize the machining of the part you
have programmed, so you can identify errors before machining.

PartMaker/Mill 2012 offers a new Full Machine Simulation (FMS)
module for you to visualize the following machine tool components
during simulation:

= the machine housing;
= the machine table and its components; and
= the tool spindle and its components.

By saving details of the machine simulation to a Machine Data
(.mchdat) file, you can use the same machine simulation with
different .job files.

PartMaker/Mill 2012 also includes a new setup assemblies feature
(see page 7) that enables you to visualize the stock and any
fixtures, such as clamps. By using Full Machine Simulation together
with setup assemblies, you can now visualize the complete machine
tool in PartMaker/Mill.
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Setting up FMS

To set up Full Machine Simulation in PartMaker/Mill for an existing
Job file:

1 Open a Machine Data (.mchdat) file in PartMaker.

Select ToolMinder > Machine to display the Machine Data File
dialog. If a .mchdat file is open, the filename is displayed in the
title bar of the dialog. If no .mchdat file is open, or you want to
select a different one, click Open Machine File and then select the
.mchdat file you want to use.

Details of the .mchdat file are displayed on the Machine Data File
dialog. You can view, or modify, the following details:

= The type of machine, including its axis configuration and table
configuration. These details are displayed in the Milling
Machine Configuration area of the dialog.

= The machine table and its motion axes. Click Properties in the
Table area of the dialog to display the Table Properties dialog.

= The tool spindle and its motion axes. Click Properties in the
Tool Spindle area of the dialog to display the Tool Spindle
Properties dialog.

= The components comprising the machine housing and their
motion axes. Click Components to display the Components
dialog.

= The tool holders used. Click Holder Data to display the Holder
Data dialog.

—M If you use solid models to represent parts of the milling
machine, these models must meet the requirements listed
in Creating solid models for FMS (see page 4).

Attach any tool holders defined in the Machine Data file to tools
that are used in the Process Table, so the holders appear during
simulation.

To attach tool holders to tools, select Job Optimizer > Tool
Assembly to display the Tool Assembly dialog. The dialog displays
a list of the tools used in the Process Table and the name of the
tool holder to which each tool is attached. To attach a tool holder
to a tool:

a Select a tool from the list.

b Click Select Holder to display the Select Holder dialog and then
select a tool holder from the list.

c Click OK to return to the Tool Assembly dialog.

2 ¢ Introduction
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d To check if the tool assembly is correct, click the Tool
Assembly Preview to preview a 3D model of the tool and tool
holder.

“¢ See Attaching a tool to a holder for FMS (see page 6) for
details of how PartMaker attaches the tool to the holder and
then mounts the holder into the tool spindle for Full
Machine Simulation in PartMaker/Mill.

4 Select Simulation > Simulation Options to display the Simulation
Options dialog, where you can select options to control the
simulation, for example the types of collisions detected.

& U For more details about any of the dialogs used to set up Full
Machine Simulation in PartMaker/Mill, refer to the PartMaker
Reference Help.

Running FMS

To run Full Machine Simulation in PartMaker/Mill:
1 Select Simulation > Full Machine Simulation.

2 Select Simulation > Simulation to display the Simulation window.
The name of the Machine Data (.mchdat) file you are using is
displayed in the window's title bar:

q':'f PartMaker - Full Machine Simulation Machine File = Std = |EI |£|

Pl D BHE L H2s & [

3 To display the travel limits of the table and/or tool spindle during
simulation, select the corresponding menu option(s) from the
Simulation > Show Travel Limits menu:

Simulation

Start Simulation SpBar
Reset

Basic Simulation
fdvanced Simulation
v Full Machine Simulation

Show Travel Limits

Tool I;-1'|:|il'||:||E

4 Click D on the Simulation window toolbar to start the simulation.
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PartMaker uses the information in the Machine Data (.mchdat) file
to display a visual representation of the part being machined on
the milling machine. For example:

Creating solid models for FMS
When creating solid models for Full Machine Simulation in
PartMaker/Mill, follow these rules:
Machine Coordinate System
= The Machine Origin must be at:

= the zero point of the Top Table model for 5-axis milling tables
when the table is in its home position.

= the zero point of the Table model for tombstones, standard
tables and 4-axis milling tables when the table is in its home
position.

= Ensure the Z axis is parallel with the tool axis.
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Table Model Origin
The Table Origin must be at:
= the bottom-left corner of the top of the table for standard tables.

= the top of the table on the axis of rotation of the tombstone for
tombstones.

= the top of the table on the axis of rotation for 4-axis milling
tables.

= the top of the table on the primary axis of rotation for 5-axis
milling tables.

The table model's axes must align with the Machine Coordinate
System.
Tool Spindle

The Tool Spindle Origin must be coincident with the Holder to Tool
Spindle Attachment Point.

The Tool Spindle’s model axes must align with the Machine
Coordinate System.

Tool Holders

You can define holders using a solid model or using a .dxf file:
= Using a solid model

= The holder can be in a different orientation to the Machine
Coordinate System. PartMaker rotates the holder so the
Holder to Tool Spindle Attachment direction aligns with the
Tool to Holder Attachment direction.

= Define all holder data in the Holder Coordinate System.
= Using a .dxf file
= Draw the holder in the XY plane in 2D.

= The origin of the geometry must be at the Tool to Holder
Attachment Point.

= The axis of the holder must be along the Y axis.
= The .dxf file units must match the, job file's Input Units (as
specified on the Preferences dialog).
Components

Each component model's axes must align with the Machine
Coordinate System.
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Attaching atool to a holder for FMS

When using Full Machine Simulation in PartMaker/Mill, PartMaker
mounts the tool to the holder and then mounts the holder into the
tool spindle as follows:

¢  If you use solid models to represent parts of the milling
machine, the models must meet the requirements listed in
Creating solid models for FMS in PartMaker/Mill (see page 4).

1 The Holder is rotated so the Tool to Holder Attachment vector is
along the negative Z axis:

2 The Holder to Tool Spindle Attachment Point is positioned to the

Tool Spindle's origin, then the Tool is positioned to the Tool to
Holder Attachment Point:

6 ¢ Introduction PartMaker 2012 What's New



3 The final result is shown below:

Using setup assemblies in
PartMaker/Mill

In PartMaker/Mill 2012 you can now view setup assemblies in the
Solids window.

A setup assembly is a solid model file that can contain 3D
representations of the stock, milling table and other machine
fixtures, such as clamps. Using a setup assembly, you can view how
the part appears on the milling table, with any fixtures attached,
while you are programming and verifying toolpaths. You can also
view the setup assembly during simulation.

By using setup assemblies together with the new Full Machine
Simulation module (see page 1), you can now visualize the
complete machine tool during simulation.

~¢  To avoid confusion between setup assemblies and solid model
files that contain an assembly of parts or surfaces, some
menu options have been renamed in PartMaker 2012, as
described in General improvements (see page 44).

Using a solid part model and a setup assembly

To use both a solid model of a part and a setup assembly when
programming in PartMaker/Mill:

1 Select File > New Job to create a new .job file.

2 In the Setup dialog, select the type of table used on the machine
from the Table drop-down list, and then complete the dialog.
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3 Select ToolMinder > Setup Assembly > Import Setup Assembly, and
select the file containing the setup assembly for this .job file.
PartMaker imports the setup assembly (see page 12) into the
Solids window in Setup Assembly mode.

EQ Using the Solids > Utilities > Paste from PowerSHAPE option,
you can paste solids from PowerSHAPE into PartMaker's
Solids window to create a setup assembly.

“# The solid models you use to represent the setup assembly
must meet the requirements listed in Creating solid models
for setup assemblies (see page 9).

4 Select ToolMinder > Setup Assembly > Component Properties to
display the Component Properties dialog (see page 14). Use this
dialog to identify each component in the setup assembly and
specify how it appears in the Solids window.

5 Select File > Import and select the file that contains the part
model you want to use in the .job file. PartMaker imports the part
model into the Solids window in Part mode.

6 Program all the hole, profile and/or surface groups required to
machine the part and verify the toolpaths.

) Remember to switch between Part mode and Setup
Assembly mode (see page 15), depending on what you
want to see when programming and verifying the part.

7 Repeat Steps 2—6 for any other Face windows you want to
create.

8 Select Job Optimizer > Generate Process Table to generate the
Process Table containing all the processes needed to machine the
part.

9 Select Simulation > Simulation Options to display the Simulation
Options dialog and select the Use Setup Assembly option to view
the setup assembly during simulation.

10 Select Simulation > Simulation to display the Simulation window,
then select Simulation > Start Simulation to run the simulation
(see page 17).
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Creating solid models for setup assemblies

When creating solid models for use in setup assemblies, follow

these rules for setting up the setup assembly origin and coordinate
axes:

Standard Table
With a standard table, set:
= the origin at bottom left corner of the top of the table; and

= the Z axis perpendicular to the table, directed outwards from the
top face of the table.

For example:

PartMaker 2012 What's New Introduction ¢ 9



Tombstone
With a Tombstone, set:

= the origin on top of the table on the tombstone's axis of rotation;
and

= the Y axis parallel to the tombstone's axis of rotation of the
tombstone, directed outwards from the top face of the table.

For example:
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4-Axis Table
With a 4-Axis Table, set:
= the origin on top of the table, on the table's axis of rotation; and

= X axis parallel to the table's axis of rotation, directed outwards
from the top face of the table.

For example:
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5-Axis Table
With a 5-Axis Table, set:
= the origin on top of the table, on the table's axis of rotation; and

= the Z axis parallel to the table's axis of rotation, directed
outwards from the top face of the table.

For example:

Importing a setup assembly

To import a setup assembly into PartMaker/Mill:

1 Select ToolMinder > Setup Assembly > Import Setup Assembly, then
select the menu option for the type of file you want to import.
You can import the following file types:

X_T Parasolid Transmit file.

X_B Parasolid Transmit Binary file.
= SLDPRT SolidWorks Part file.

= |PT AutoDesk Inventor Part file.

= PROJE file.

= STEP file.
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2 In the Import dialog, select the folder and filename of the file
containing the setup assembly and click Open.

PartMaker imports the file into the Solids window, for example:

O O

When you have imported a setup assembly, PartMaker saves it
together with the .job file.

¢  Using the Solids > Utilities > Paste from PowerSHAPE option,
you can paste solids from PowerSHAPE into PartMaker's Solids
window to create a setup assembly.

%  The solid models you use to represent the setup assembly
must meet the requirements listed in Creating solid models
for setup assemblies (see page 9).
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|dentifying the components in a setup assembly

Use the Components Properties dialog to identify the different types
of components (stock, table or fixture) in a setup assembly and
specify how each component appears in the Solids window:

ﬁ'f' Component Properties il

Twpe: IStDc:k LI List of Components
Use Stock for Face | \‘\J/?:;J]
Component Properies ——————— ;?c\:‘;:_kz o
Calar | Jaw_3
Stock
Transparency: IIJ Y:m?_dlz
= Visible

Close | Cancel | Apply | Marne:

Sawve Component As.. | ITabIe

1 To display the Component Properties dialog:
= Select ToolMinder > Setup Assembly > Component Properties; or

= Double-click a component in the Solids window when in Setup
Assembly mode.

2 Select the component you want to work with from the List of
Components. If you double-clicked a component in the Solids
window to display this dialog, PartMaker automatically selects
this component in the list.

3 PartMaker gives default names to the components in the setup
assembly. To use a different name, enter a new name in the
Name field.

4 You can specify the following settings for the selected
component:

Type. Specify whether the component represents a Fixture, Stock
or Table.

Use Stock for Face. For Stock components, click this button to
display the Use Stock For Face dialog, where you can select the
Face window that uses this stock component.
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Component Properties. These options control how the component
appears in the Solids window:

= Color. Click to display the Color dialog, where you can select
the color of the component.

= Transparency. Specify the transparency for the component.
0% displays a solid component. 100% displays a fully
transparent (invisible) component.

= Visible. Select this option to display the component in the
Solids window.

5 Click Close to apply any changes and close the dialog.

I:C? Use the Save Component As button to save the selected
component to a separate X_T Parasolid Transmit file, so you
can use it with other setup assemblies.

Switching modes in the Solids window

In PartMaker 2012, the Solids window has separate modes for
working with the part model and the setup assembly. To switch
between modes:

= Select Solids > Set View > Part Mode or click € on the Solids
Window toolbar to view, and work with, the part model.
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= Select Solids > Set View > Setup Assembly Mode or click € on the
Solids Window toolbar to view, and work with, the setup
assembly model.

Viewing the setup assembly with toolpaths

When you have imported a setup assembly into the Solids window,
you can program and verify toolpaths while visualizing the part on
the machine table with any fixtures attached. For example:
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Viewing a setup assembly during simulation

To display a setup assembly during simulation:

1 Select Simulation > Simulation Options to display the Simulation
Options dialog.

2 Select the Use Setup Assembly option.
3 Click OK to close the dialog.

PartMaker displays the setup assembly during simulation, for
example:

1'-:- PartMaker - Simulation - |EI |i|

PIL D BHEIGE23 o @ H

Working with Solids

PartMaker 2012 includes the following enhancements for working
with solids:

= Ability to view a 3D stock model in the Solids window (see
page 18).

= Enhanced copy and paste in the Solids window (see page 20).

= View the rules for a model's Part Coordinate System (see
page 21).
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= When importing and exporting solids, PartMaker 2012 is now
compatible with:

= SolidWorks 2012
= Parasolid v24.0

PartMaker/Mill 2012 also enables you to display setup assemblies in
the Solids window (see page 7).

Displaying stock models in the Solids window

In previous releases of PartMaker you could import a solid model of
a part into the Solids window to see a 3D view of the toolpaths
needed to machine the part.

In PartMaker 2012 you can now display a stock model in the Solids
window. This enables you to view toolpaths in 3D, without needing
a solid model of the part.

—ﬁf! Displaying stock models in the Solids window requires the
Solid Modeling Input cost option.

For more information, see:
= Displaying toolpaths on a stock model (see page 18).
= Working with a stock model in the Solids window (see page 19).

Displaying toolpaths on a stock model
To display toolpaths on a stock model in the Solids window:

1 Open a .job file that contains toolpaths. The Face window
displays a 2D representation of the toolpaths.

2 Select Window > Solid Model to open a Solids window.

3 Click /¥ on the Solids Window toolbar and select the Show Stock
option to display the stock in the Solids window.
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4 Click ¢~ and select the Show Profiles and Holes on Solid Model
option to display the toolpaths on the stock:

—O You can also verify toolpaths on a stock model if you enable
toolpath verification on solid models using the Tool Path
Verification Options dialog.

Working with stock in the Solids window

To work with stock models in the Solids window, use the buttons on
the Solids Window toolbar or the options in the Solids menu. For

example:

= To change the appearance, or view, of the stock model, click (8-
on the Solids Window toolbar and select a different option from
the menu:

Default Ctrl+Alt+D
XY View Cirl+Alt+X
YZ View Ctrl+alt+Y
X View Ctrl+Alt+7
Isometric View Ctrl+aAlt+I

v Shaded Wireframe View
Shaded View
Wireframe View
WireFrame Sihouette
Hidden Line View

B~
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= To define the face plane for the current Face window using the

stock model:

a Click on the stock model to select a plane.

b Select Solids > Face Coordinate System > Define Face Plane to

display the Define Face Plane dialog.

c Complete the Define Face Plane dialog and click OK.

Copy and paste in the Solids window

The copy and paste functions in PartMaker have been extended to
improve PartMaker's ability to work with other Delcam products.

In PartMaker/Mill, for example, you can now paste solids directly
from PowerSHAPE into the PartMaker Solids window to create a
setup assembly (see page 7).

To use copy and paste in the Solids window, click the Utilities Tjg'
button on the Solids Window toolbar or select Solids > Utilities to
display the following options:

=  Select All Surfaces. Selects all of the surfaces in the solid model
displayed in the PartMaker Solids window.

= Copy to PowerSHAPE. Copies the selected surfaces or solids from
the Solids window to the clipboard, ready for you to paste to
your intended location.

= Paste from PowerSHAPE. Pastes the selected surfaces or solids
from the clipboard into the PartMaker Solids window.

The following table describes where you can copy and paste solids

or selected surfaces:

only)

Solids window mode | Selection Copy/paste to
Part mode Solids =  PowerSHAPE
= PowerMILL
= Solids window - Setup
Assembly mode
(PartMaker/Mill only)
Part mode Selected = PowerSHAPE
surfaces = PowerMILL
Setup Assembly Solids =  PowerSHAPE
mode (PartMaker/Mill =  PowerMILL

Solids window - Part mode

20 ¢ Introduction
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Viewing PCS rules

A Part Coordinate System (PCS) is the coordinate system in which a
solid model is oriented. The rules for setting the PCS for a solid
model depend on the type of stock and/or table you are using.

In PartMaker 2012 you can display these rules while using the Edit
Part Coordinate System dialog:

1 Ensure the part model appears in the Solids window.

2 Select Solids > Edit Part Coordinate System. PartMaker displays
the Edit Part Coordinate System dialog.

3 Click Part Coordinate System Rules to display the PartMaker
Coordinate System Rules dialog. For example, when using Block
stock on a Standard table in PartMaker/Mill, the following rules
apply:

PartMaker Coordinate System Rules x|

 Part Coordinate Syetem Rules

Table: Standard Stock: Block

The first programmed face with Face Orientation = FROMT determings the origin and axez az follows:
- The arigin should coincide with the Face origin.

- The »-4xis has to coincide with the Face »-Axis.

- The v-4xis has to coincide with the Face v-Axis.

- The Z-4xis haz to coincide with the Face Z-Axis.

Cloze

4 Click Close to close the PartMaker Coordinate System Rules dialog.

Use the options on the Edit Part Coordinate System dialog to set
the coordinate system according to the rules.

6 Click Close to close the Edit Part Coordinate System dialog.
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Simulation

Simulation enables you to visualize the machining of the part you
have programmed, so you can identify errors before machining.

PartMaker 2012 includes several enhancements to simulation:

= Ability to display rotary attachments in PartMaker/SwissCAM (see
page 22).

= Enhanced collision checking in PartMaker/Mill (see page 24).

= New way of displaying the machine housing during simulation
(see page 24).

= Improvements to the Components dialog (see page 24).

= New way of specifying how sub-spindles and turrets rotate (see
page 25).

= Ability to display a sub-spindle attached to a tool head in
simulation (see page 27).

A new Full Machine Simulation module is also available in
PartMaker/Mill (see page 1).

Displaying rotary attachments in PartMaker/SwissCAM

Some Swiss machines use rotary attachments to allow 5-axis
simultaneous cutting and 3+2-axis cutting. In PartMaker/SwissCAM
2012, you can now specify details of rotary attachments on a gang
tool post for use in Full Machine Simulation.

To specify details of a rotary attachment:

1 Select the B option on the Machine Data File dialog to specify that
the gang tool post using the rotary attachment can rotate around
the B-axis.

[ Gangl [1-7 Ry [z B X[y ][ Z Propeties |

[v Gang2 [11-13,21-21, 41-47 (C COEN B4 (2R =1 N S IO

2 Click the Properties button to display the Tool Post Properties
dialog for the gang.
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3 On the Tool Post Properties dialog, click the Rotary Attachment
button to display the Rotary Attachment dialog and specify details
about the attachment:

Rotary Attachment x|

Model Data™ |

rRotation Center (C)
Cx:

2.264
IE" Cy: |-15.925
I—

Cz: | 3.0314

&
|

i
111

*Attachment Model Origin must be set to coincide with Rotation Center (C)

= Model Data. Click this button to display the Model Data dialog,
where you can select a solid model to represent the rotary
attachment during simulation.

= Rotation Center (C). Enter values in the Cx, Cy, and Cz fields to
specify the point about which the attachment rotates.

“&  The model's origin must coincide with this point.

= Rotary Axis. Select the axis around which the attachment
rotates.

4 Click OK to return to the Tool Post Properties dialog.

5 On the Tool Post Properties dialog, click the Tool Post Layout
button to display the Tool Post Layout dialog:

a Select On Rotary Attachment to specify that the selected tool
number is located on a rotary attachment.

™ Use Holder ¥ On Fotay Attachment

Attachment Paint and Direction [Tool Post ta Tool]

= N & Dhirection

[0 [o.ooo0- - [o [ =] &I

b Click OK to return to the Tool Post Properties dialog.

6 When you have specified the tool post, click OK to return to the
Machine Data File dialog.
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Enhanced collision checking in PartMaker/Mill

In PartMaker/Mill, a Stock Extension field has been added to the 4-
Axis Rotary Table Settings and 5-Axis Rotary Table Settings dialogs for
specifying the length of stock section that protrudes from the chuck,
or another fixture, on the machine. PartMaker uses this value for
collision checking during simulation.

Length {L):

Width () |15

Height (H): |3_32
Stock Extension (E): IE_S?B

Displaying the machine housing

In PartMaker 2012 you can show or hide the machine housing
during Full Machine Simulation by using:

= the Simulation > Set View > Show Machine Housing menu option;
or

= the Show Machine Housing button on the Simulation Window
toolbar:

> 018D oY | & oo [

“¢  The Show Machine Housing option on the Simulation Options
dialog, which controlled the display of the machine housing in
earlier versions of PartMaker, is no longer required and has
been removed.

Using the Components dialog

The Components dialog specifies the machine-housing or machine-
part components displayed during Full Machine Simulation.

PartMaker 2012 contains several improvements to this dialog:

= A new layout for specifying the position of a component's solid
model (see page 25).

= New Rotation Axes options for turret and sub-spindle components
(see page 25).
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Specifying a solid model's position

PartMaker 2012 uses a new layout in the Components dialog for
specifying the origin of a component's solid model:

Components, Turret #1

Mame

tV [
2N [cais
=C [
O
sC [
e
wC
sC
s [
wr [

b otion Axes

S W
| I
I'xivl'z
F=lyl 2
| S
| I =
| I =
| S

Cx=CylrCz
| S =

— Rotation duxes —

— Model Origin Coardinates

Cre TR #lesass @ Yo
Cle CF %o = Yo
Fe CFR %o YE{P
Tt T F [0 70
Ce Cr [ v o
Ce T F #|o 7 o
Fe Fr || %[ v o
Fe TR %[0 T o
Ce Cr [ v o
FleE T r %Jo v o

)
@ Z[ssy =
@ Z[z57 =
zp
2
zp
4
zp
2
zp
4

Legend

. todel Origin Coordinate iz relative to Machine Origin for stationary axis

todel Origin Coordinate iz relative to Turret #1 Origin for moving axis

Motion Axes. Select a check box (X, Y, or Z) if the component can
move in that axis.

Model Origin Coordinates. These specify the origin of the solid model
for that component. PartMaker uses these values to position the
component correctly during simulation. The values you specify

depend on the component’'s motion axes:

@ The coordinate for a moving axis (Z) is relative to the
machine part (in this example, Turret #1) origin, as denoted by

=

@ The coordinate for a stationary axis (Y) is relative to the
machine origin, as denoted by @.

Specifying how sub-spindles and turrets rotate

PartMaker 2012 provides an easier, and more flexible, way of
specifying how a sub-spindle or turret rotates for Full Machine
Simulation in PartMaker/SwissCAM and PartMaker/Turn-Mill. For
more detalils, see:

= Specifying how a sub-spindle rotates (see page 26).

= Specifying how a turret rotates (see page 27).
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Specifying how a sub-spindle rotates

To specify how a sub-spindle rotates for simulation:

1 Select ToolMinder > Machine to display the Machine Data dialog.
The dialog displays details of the current Machine Data (.mch)
file.

2 In the Sub-Spindle area of the dialog, select R to specify that the
sub-spindle rotates.

3 Click the Rotation Options button to display the Sub-Spindle
Rotation Options dialog. In this dialog, specify:

= Rotation Axis (R). This is the axis about which the sub-spindle
rotates. This can be an axis that is parallel to the Y-axis or an
axis inclined at 45 degrees in the ZX plane.

= Rotation Center (C). This is the pivot point about which the
sub-spindle rotates. PartMaker can calculate this automatically
or you can specify that the point is the model origin of the
first component (Component #1) attached to the sub-spindle.

4 Click OK to close the Sub-Spindle Rotation Options dialog.

To specify how components attached to the sub-spindle rotate,
click the Properties button in the Sub-Spindle area of the Machine
Data File dialog to display the Sub-Spindle Properties dialog.

6 Click the Components button in the Sub-Spindle Properties dialog
to display the Components dialog.

7 Specify which components on the sub-spindle rotate by selecting
R in the Rotation Axes area of the dialog:

Components, Sub Spindle

M arne b otion &xes R aotation Axes
T v fam VMeVMyWMZ | ITE|VHR
2 v |Slide C=“=MylCzZ|ITE R

“% The R option is available in the Components dialog only if
the R option is selected as the rotation axis for the sub-
spindle in the Machine Data dialog.

8 Click OK to close the dialogs.
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Specifying how a turret rotates

To specify how a turret rotates for simulation:

1

6

Select ToolMinder > Machine to display the Machine Data dialog.
The dialog displays details of the current Machine Data (.mch)
file.

In the Tool Posts area of the dialog, select B to specify that the
turret can rotate about the B axis.

Click the Properties button alongside the turret to display the Tool
Post Properties dialog.

Select XY Plane from the Turret Plane drop-down list, and then
click the Component buttons in the Definition area of the dialog to
display the Components dialog.

Specify which components rotate by selecting B in the Rotation
Axes area of the dialog:

Components, Turret #1

M arme M otion &xes Fotation Axes
1: v IF'iw:ut.i'-.rm Mx[Cy[Cz |\We TR
2 v |Slide CxMylCz|TTB I'F

& The B rotation axis is available in the Components dialog
only if the B motion axis option is selected for the turret in
the Machine Data dialog and the XY Plane is specified as the
turret plane in the Tool Post Properties, Turret dialog.

Click OK to close the dialogs.

Displaying a sub-spindle attached to a tool head

If you are using a Bar-Fed Mill machine where the sub-spindle
attaches directly to the tool head, you can now display this during
simulation:

1

On the Machine Data dialog, click Properties in the Sub-Spindle
area of the dialog. PartMaker displays the Sub-Spindle Properties
dialog.

Select Tool Head Collet from the Work Holding drop-down list:

“work Holding: | Tool Head Collet j

Collet
Chuck
Yige
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3 Click OK to close the dialog and return to the Machine Data
dialog.
_{/ Setting up this type of machine architecture for programming

a part is described in Specifying that the sub-spindle attaches
to the tool head (see page 28).

Bar-Fed Mill machines

PartMaker/Turn-Mill 2012 now supports programming for Bar-Fed
Mill (BFM) machines where:

= the sub-spindle attaches to the tool head (see page 28); or

= the sub-spindle work-holding device rotates to an orientation
other than O or 90 degrees (see page 29).

Specifying that the sub-spindle attaches to the tool
head

To specify that you are using a machine where the sub-spindle
attaches to the tool head:

1 Select Main Spindle on the Setup dialog, then click Settings to
display the Spindle Settings dialog.

2 Select Tool Head Collet as sub-spindle work holding in the Sub-
Spindle area of the dialog.

t achine Type: IBar-Fed kill j

 Main S pindle
wiork Holding: IChuck j

Chuck D ata |

 Sub-Spindle

Work Holding: | ToolHead Callet x|

Sub-Spindle Harme Orientation Angle: IEU 'I
X
~ 7 Sub-Spindle Home ¥ Distancefxh]: |20

v ]i Sub-Spindle Home £ DistancelZh]: |18.2071

3 Complete the Spindle Settings dialog, then click OK to return to
the Setup dialog.
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4 On the Setup dialog, select Sub-Spindle, then click the Machining
Position icon to display the Sub-Spindle Machining Position dialog:

Sub-Spindle Machining Position x|

Sub-Spindle Work Holding:  Tool Head Collet
kachining Function: Turmn

Sub-Spindle Orientation Angle: I 90 hd I

I
Ao .

W

Machining Distance W) |1EI
ok I Cancel |

5 To specify the machining position of the Tool Head Collet:

a Select the orientation angle during machining from the Sub-
Spindle Orientation Angle drop-down list.

b Enter the distance between the face of the main spindle and
the face of the sub-spindle in the Machining Distance field.

_% Displaying this type of machine architecture in Full Machine
Simulation is described in Displaying a sub-spindle attached
to a tool head (see page 27).

Specifying the work holding's orientation angle

To specify that you are using a machine where the sub-spindle

work-holding device rotates to an orientation other than O or 90
degrees:

1 Click the Machining Position icon (for example, ii) in the Setup
dialog for a sub-spindle Face window. PartMaker displays the
Sub-Spindle Machining Position dialog.

_ZZ This dialog is available only when Bar-Fed Mill is selected as
the Machine Type in the Spindle Settings dialog in
PartMaker/Turn-Mill.
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2 Click the Sub-Spindle Orientation Angle drop-down list to display
the available orientation angles for the selected work-holding
device, and select the angle appropriate for your machine:

Sub-Spindle Machining Position x|

Sub-Spindle Wark Holding: Chuck
Machining Function; il =7 Flane

Sub-Spindle Orientation Angle: m
I
Machining Distance PA): |25
ak. I Cahicel |

3 Click OK to close the Sub-Spindle Machining Position dialog.
PartMaker reflects the orientation angle you select on:

= the Machining Position icon itl in the Setup dialog; and

&
= the Set Mode icon I'u'IDSUEll in the Process Table for any
processes programmed in the sub-spindle Face window.

Ee, Setting up rotating components for use in Full Machine
simulation is described in Setting up rotating components
(see page 25).

Editing the Process Table

The Process Table lists the processes required to machine a part.

By default, PartMaker orders the processes in the Process Table
according to the sequence in which you programmed the part. It
starts by creating processes for all the part features in the first Face
window you created, before moving onto the next Face window you
created and so on. You can re-order the processes in the table if the
default order does not reflect the machining sequence you want.

PartMaker 2012 includes several enhancements to make it easier,
and quicker, to re-order processes in the table:

= Ability to select multiple processes (see page 31).

= Improved appearance of selected and excluded processes (see
page 31).

= Ability to drag and drop processes (see page 32).
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Selecting multiple processes

In previous versions of PartMaker, you could select only one process
at a time in the Process Table. PartMaker 2012 allows you to select
multiple processes as follows:

Selection type Mouse/keyboard action
Selecting a group of Click the first process in the group,
consecutive processes. hold down the Shift key and then click

the last process in the group.

Selecting non-consecutive | Hold down the Ctrl key, and then click
processes. each process you want to select.

Selecting all processes. Ctrl+A.

Appearance of processes

PartMaker 2012 improves the appearance of selected and excluded
processes as follows:

= Selected processes are highlighted using a solid highlight color.

= Processes that are excluded from simulation and post processing
are now shown using a strikethrough line.

The following example shows a Process Table with various selected
and/or excluded processes:
Proc ID|Tool IL|Tool No. |Tool Name |Group |Face |Feed  |Speed |Time(mi|Status[-

>
P01 TOD1T 2/Gang  OD Turn 80+ 1/Face Part Main Spindle - Tu 0.0010up1 58%fpm  0.05

P03 TOD4 25/End Spot Drill-Mz 3/Drill .120-Main Main Spindle - Tu 0.0014up1 1761rpm  0.09

Blain Ceimdla T MAAAN e, COOE
L= L = L L= | G =R =i g e = g e E

T P Tovee OO Lot T B O il Taa [N ey O
e L L L v iy T L= # LT [ v g e e g

Ht

P06 TO02 4/Gang  Grooving  5/Groove Main Spindle - Tu 0.0014up 39%fpm  0.08
P07 TOO3 3/Gang  Threading 6/Thread Main Spindle - Tu 0.0357up1 1710rpm  0.05

P10 TOO7 9/Gang  SlotMill 1/Slot Mill 2 135.0upmr 2555rpm  0.02

[l N P S s

P11 TO0E 7/Gang  End Mill 375 1/Mill Square Mill Polygon 154upm 3565rpm 0.31

?I?I?I?I?I_I‘_I_I?I?I

P08 TOOT 2/Gang  OD Tum 80+ 7/2nd Turn Main Spindle - Tu 0.0010up1 58%fpm  0.15
Simulation | Material File: St fmstwmdb  Main Spindle Time: 1.14 min, Sub Spindle Time: 039 min. Total Time: 1.

I
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Dragging and dropping processes

In

PartMaker 2012 you can now drag and drop processes to a new

location in the Process Table:

1

2

3

Click to select the process(es) you want to move, for example:

P01 TOO1 2/Gang  OD Turn 804 1/Face Part Main Spindle - Turn  0.0010upr 599 pm 0.05
P02 TOO1 2{Gang  OD Turn 80+ 2{1st Turn Main Spindle - Turn  0.0010upr 599 pm 0.14
PO3 TOO4 25/End Spot Dnill-Mz 3/Drill . 120-Main - Main Spindle - Turn - 0.0074upr  1767rpm 0.09
PO4 TOOS 24/End Drill 120 Dia 3/Drill 120-Main - Main Spindle - Turn - 0.002%upr  7452rpm  0.03
PO5 TOO6 23/End 12 Bore Bar 4/ID Bore Main Spindle - Turn  0.0010upr 599 pm 0.03

P06 TOO2 4/Gang  Grooving  5/Groove Main Spindle - Turn  0.0014upr  399%pm 0.08

Holding down the left mouse button, drag the selected
process(es) to the new location. An arrow cursor indicates the
new location, for example:

P01 TOOT 2/Gang QD Turn 80+ 1/Face Part Main Spindle - Turn  0.0010upr ~ 599fpm 0.05
P02 TOO1 QJ'Garf,;'.. QD Turn 80+ 2/1st Turn Main Spindle - Turn  0.0010upr ~ 599%pm 014
P03 TOD4 25/Ena ._,;me Drill-Mz 3/Drill 120-Main  Main Spindle - Turn  0.0074upr  1767rpm  0.09
P04 TOO5 24E04d  Drill 120 Dia 3/Drill 120-Main  Main Spindle - Turn  0.002%upr  7452rpm  0.03
Epd 12 Bore Bar 4/ID Bore Main Spindle - Turn  0.0010upr ~ 599fpm 0.03

d&ang  Grooving  5/Groove Main Spindle - Turn  0.0074upr  38%fpm  0.08

Release the left mouse button to move the process(es) to the
new location:

P01 TOO1 2/Gang  OD Turn 80+ 1/Face Part Main Spindle - Turn  0.0010upr ~ 595fpm 0.05
P03 TOD4 25/End Spot Drill-Mz 3/0rill 120-Main  Main Spindle - Turn - 0.0014upr  1767Trpm  0.09

P04 TODS 24/End Drill 120 Dia 3/0rill 120-Main Main Spindle - Turn - 0.002%upr  7452rpm  0.03

P05 TODE 23/End 12 Bore Bar 4/ID Bore Main Spindle - Turn  0.0010upr ~ 595fpm 0.03
P02 TOO1 2/Gang  OD Turn 80+ 2{1st Turn Main Spindle - Turn  0.0010upr ~ 595fpm 014
P06 TO02 4/Gang  Grooving  5/Groove Main Spindle - Turn  0.0004upr  395fpm 0.058

- U Use Ctrl+Z if you drop process(es) in the wrong location and
want to undo this action.
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Setup sheets

Setup sheets provide specific instructions for the machine operators
who run NC programs created in PartMaker.

PartMaker 2012 includes several enhancements to setup sheets:

= You can now use an Excel template to generate setup sheets
(see page 33).

= Four new setup sheet parameters are available:
= {cut-off-sub-grip-z}
= {sub-support-z}
= {tool-second-offset}
= {work-offset}

= The PartMaker Reference Help now includes descriptions of the
setup sheet parameters.

Generating a setup sheet using an Excel template

To generate a setup sheet using an Excel template:

1 After generating the Process Table for your part, select File >
Setup Sheets > Generate Setup Sheet to display the Generate Setup
Sheet dialog.

2 Click the Setup Sheet Viewer button to display the Setup Sheet
Viewer dialog. In the Path field, enter the location where
Microsoft Excel is installed on your computer:

Excel Setup Sheet Viewer

Path: [C:Program Files (xBE)\Microsoft OfficetOffice {EXCEL EXE

_{Z If you do not specify a location, PartMaker uses Window's
default spreadsheet program.

3 Click OK to return to the Generate Setup Sheet dialog and select
Excel to display the Excel templates available:

~ Templates
Type: (— HTML | (& Excel

TSSparamsEnDtesZ_sim_view_Excel

4 To add job parameters or graphics to the setup sheet, use the
Optional Job Parameters and Logos and Pictures buttons.
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5 Click Generate to display the Save Setup Sheet File dialog.

Specify a name and location for the setup sheet, then click Save.
PartMaker generates the setup sheet and displays it in Microsoft

Excel:
@ = = swiss_inch_excel.html - Microsoft Excel o B ER
Home  Insert | Page Lay | Formulas | Data | Review  View  Add-Ins | Acrobat | @ @ = @ =

A | B c | o |eE|] F | &g H | A
Setup Sheet . B
Job: Swiss inch

Machine:

Part Number:

Op. Number:

W 0~ | h | B W N

Customer: ': il

Production Date:

|
\\.

(=Y
[y

Bar Feeder:

Stock OD: 0.25

[y
=]

[y
w

Cycle Time: 0.80min.

14 Tool Offset | Nose
Tool Name Tool Post Diameter| Length | Manufacturer | Part Number
15 MNumber | Number | Radius

16 |OD Turn BO-Right |Gang Slide 2 2 0.002 - 1

17 Threading Gang slide 3 3 ] - 1

1 b

18 Back Turning Gang Slide 4 4 o -
4 4 » M| swiss_inch_excel ~¥2 Il 4] il | 30
Ready | |[EB|o 1003 () [ (+)

Surface Machining Wizard (SMW)

The Surface Machining Wizard (SMW) uses machining strategies to
create toolpaths for milling free-shape surfaces.

In PartMaker 2012 there is a new Radial Projection strategy for use
in a Mill Cylinder Face window. This strategy enables you to perform
3D surface machining for cylindrical interpolation and so create
complex part features when using:

= 4-axis and 5-axis milling machines (PartMaker/Mill),
=  Turn-Mill Centers (PartMaker/Turn-Mill); and
=  Swiss-type lathes (PartMaker/SwissCAM).
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To use this machining strategy:

1 In a Mill Cylinder Face window, click a on the Face Window
toolbar to create a surface group.

PartMaker displays the Surface Group Parameters dialog with the
Radial Projection strategy selected:

[™| Eemachiting I I I j Optionz] €

I IHadiaI Praojection j Dplionsl o

¥ Frojection

2 In the Surface Group Parameters dialog, click Select Tools to
select the tool you want to use for the operation and use the
options in the Surface Selection area of the dialog to specify how
to select the surfaces for this group.

3 To view, or modify, the settings for the Radial Projection strategy,
click the Options button to display the Surface Machining Options
dialog.

4 In the Face window, define a 2D profile (for example, by using
the Define Profile icon). PartMaker projects the profile radially
along the tool axis:

IE Front
W1 | = | Surface 0
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Tapered thread milling

PartMaker 2012 includes a new Thread Mill Options dialog that
enables you to:

= Set the angle at which the thread starts; and

= Specify a taper angle to machine a tapered thread.
_(/ The Thread Mill cycle is available in the Mill XY Plane, Mill 5
Axis Plane, Mill ZY Plane and Mill End, Polar Face windows.

When a Thread Mill cycle is selected in the Profile Group Parameters
dialog or the Hole Group Parameters dialog, click the Thread Mill
Options button to display the Thread Mill Options dialog.

Thread Mill Options x|
~ Thread Start

o

lsn@ o

=
EntryAngIe:I 2w

Star‘cAngIe:|1BU

~ Tapered Thread

[v Tapered Thread ’
Taper Angle (4): |1D
A

Ok | Cancel

The following options are available:

Thread Start. By default, PartMaker uses a start angle of 180 degrees
for the thread. However, you can specify a different angle if you
wish:

Start Angle. You can specify the start angle in either of the
following ways:

= Select the quadrant angle (0, 90, 180 or 270) where you want
the thread mill toolpath to lead in.

= Select the Defined by Entry Angle option to define the Start
Angle using the angle you specify in the Entry Angle field.
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Entry Angle. Enter the angle you want to use. When you specify
an Entry Angle, the thread crosses the Z_Surf (as specified on the
Profile Group Parameters or the Hole Group Parameters dialog) at
this angle. The Entry Angle does not specify where the toolpath
leads in.

Tapered Thread. A tapered thread toolpath increases in diameter at a
specified angle:

Tapered Thread. Select this option to use a tapered thread.

Taper Angle (A). Enter the angle at which PartMaker applies the
taper.

~{)  If you want the toolpaths in a Face window to use lines
instead of arcs, use the Arc Output Options on the Face
Options dialog. For Thread Mill toolpaths, PartMaker uses the
Roughing Tolerance value to determine the length of lines in
the toolpath.

You can see the results of the thread milling options during
simulation. The following example shows a thread tapered using a
Taper Angle of 3 degrees:

Defining Approach and Escape points

Approach and escape points define the location of the tool at the
start and end of a toolpath.

PartMaker 2012 provides a new way of defining approach and
escape points, so you can now select points interactively in the CAM
Face window. Snap modes are also available to ensure that your
selection 'snaps' to the correct location (for example, you may want
your selection to snap to a grid location).

—f;:” The method of defining approach and escape points by
specifying coordinate values is still available if you wish to
continue using it.
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To define an approach or escape point interactively:

1

In the CAM Face window, select the profile for which you want to
define an approach and/or escape point.

Click L"Ton the Face window toolbar to display the
Approach/Escape dialog.

Select Approach Point (A). This example describes how to define

an approach point, but the same process is used to define escape
points.

PartMaker displays:

= The current location of the approach point in the Face window

(see @).

= A cross-hair cursor that you can drag to define a new location
for the approach point (see (@)

= The Snap Modes toolbar so you can select a snap mode to
position the cross-hair cursor (see (@)

[XRABFH® X .~ & | — | Define Approach Point | x|
E

A

—Approach Paoint (4]
[v Use Approach Paint

z ID.31E??54
| s
bt ID.35?35?21
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4 When the cross-hair cursor is positioned at the location for the
approach point, click the left mouse button. PartMaker updates
the display in the CAM Face window and updates the coordinate
values displayed on the Approach/Escape dialog to reflect your
selection:

» Approach Paoint (4]
)

[¥ Use Approach Paint

Ql z ID.SEE?EDH
bt ID.38995529

5 Click Close to save your changes and close the dialog.

Installation

PartMaker 2012 includes several enhancements to the PartMaker
installation:

= PartMaker 2012 is available in 32-bit and 64-bit versions. You
can choose which version to use during the installation process.

=& The 64-bit version of PartMaker is supported only if you are
using the Windows 7 operating system.

= You no longer need to select a Workstation or a Network
installation of PartMaker. PartMaker uses the same installation,
but uses PAF licensing protection for a single PC and RMS
licensing protection on a network.

_s:f’ When using RMS licensing protection, there is a new way of
sharing licenses between PCs (see page 40).
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Network licensing

PartMaker 2012 includes a new way of managing licenses for
PartMaker installations that use RMS licensing protection. For more
details, see:

Licensing multiple sessions of PartMaker (see page 40).

Sharing licensed modules (see page 41).

L) To check if your PartMaker installation uses RMS licensing
protection, select Help > License Info to display the License Info
dialog. The type of licensing protection (RMS or PAF) is
displayed in the Security area of the dialog.

Licensing multiple sessions of PartMaker

Each PartMaker license enables you to run two sessions of a
PartMaker application on a computer.

For example, if there are three PartMaker/SwissCAM licenses
available and you run multiple sessions of PartMaker on a computer,
the licenses are allocated as follows:

1 SwissCAM session uses 1 license
2 SwissCAM sessions use 1 license
3 SwissCAM sessions use 2 licenses
4 SwissCAM sessions use 2 licenses
5 SwissCAM sessions use 3 licenses
6 SwissCAM sessions use 3 licenses.
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Sharing licensed modules

RMS licensing also uses licensed modules that can be shared
between different users on a network. By sharing licensed modules
across the network, you can make full use of your PartMaker
licenses. The following example shows how PartMaker/Mill licensed
modules could be shared between users on a network:

RMS Server

2 PartMaker,z‘Mlll Ilcenses (assuming the RMS
Server is not running PartMaker), 1 PMM license,
1 SMW license, 1 AMT license and 1 KMS Ilcense

N

PC Client PC Client
@1]
_— T
Running PartMaker/Mill with Running PartMaker/Mill with
PMM and SMW licensed modules AMT and KMS licensed modules

By default, PartMaker automatically allocates all of the licensed
modules available for a product when the user starts that product
on a client PC. However, you can share the licensed modules across
the network using the following menu options:

Help > Release Licenses (see page 42).

Help > Request Licenses (see page 43).

PartMaker 2012 What's New Introduction « 41



Release Licenses

Use this menu option to release one or more licensed modules so
they are available to other PartMaker users on the network.

¢  This option is available only at the start of a PartMaker
session in PartMaker installations that use RMS security
protection.

When you start a PartMaker product on a client PC, PartMaker
automatically allocates all available licensed modules for that
product to your PartMaker session. To release a licensed module,
select Help > Release Licenses and then select the licensed module
you want to release from the submenu. For example:

Contents...
What's New...
License Info
Sl
Request Licenses P EulliiMachine SimulationErs)
) Sirface Machining Wizard (S
VEElIEE 2Rl Family Of Parts(FOP)
Download Licensed Post Config Files... PartMaker Documentation Wizard(PDW)
Check for PartMaker Updates... Advanced Miling Toolpath(AMT)
Swarfing
About PartMaker... PowerMILL Import

Producton Miling ModuleErnsy
Kinematic [Miling SimUlatomnfaas)

PartMaker automatically releases any licensed modules allocated to
your PartMaker session when you close PartMaker.

—@' The options available in the Help > Release Licenses submenu
vary depending on which product you are using and the
modules your company has licensed.
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Request Licenses

Use this menu option to request a licensed module, so you can use
the features available in that module in your PartMaker session.

¢  This option is available only at the start of a PartMaker
session in PartMaker installations that use RMS security
protection.

When you start a PartMaker product on a client PC, PartMaker
automatically allocates all available licensed modules for that
product to your PartMaker session. However, if you need a licensed
module that is being used by another user on the network, that user
can release the licensed module (see page 42) and you can then
request it for your PartMaker session.

To request a licensed module, select Help > Request Licenses and
then select the licensed module you want from the submenu. For

example:
Contents...
What's New...
License Info
Release Licenses *
Request Licenses » B-Axis Miling

FLI Machine SimulabonFErMs)

VEEITEE SLTTTT Surface Machining Wizard({SMW)

Download Licensed Post Config Files... Farmity Gf Parts(FOR)
Check for PartMaker Updates... Pariivaker Cocumentaton wWizard (PO
Edlvanced Miling Toolpathianry

About PartMaker... Siwarfing

PaowwerILL Import

Producton Miling ModulePrny
Kinematic [Miling Similatondms)

PartMaker automatically releases any licensed modules allocated to
your PartMaker session when you close PartMaker.

“¢  The options available in the Help > Request Licenses submenu
vary depending on which product you are using and the
modules your company has licensed.
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General improvements

PartMaker 2012 contains the following general improvements:

= On the Defaults for Milling dialog, you can now define a default
Width of Cut value if you choose to specify this value as a
percentage of the tool diameter:

width of I:ut:l %T ool Diameter "I
Width of Cut \-"alue:IBD

PartMaker uses the value you specify as the default Width of Cut
value on the Profile Group Parameters dialog when you create
profile groups for pockets, contours and face milling:

Operations Diam (cf) ToollD Width of cut (o) Axial Step

O v Roughing [0.25 [Tooe |0 %d | |0.25

= The following menu options have been renamed to avoid
confusion between the new setup assemblies feature in
PartMaker/Mill 2012 and the functionality for working with solids
models that contain an assembly of parts or surfaces:

= Extract Part From Assembly renamed to Extract Part From
Model.

= Restore Assembly renamed to Restore Model.

= In PartMaker/SwissCAM and PartMaker/Turn-Mill, the Set Modes
dialog includes a new Sub-Spindle Z Distance From Home field to
specify the machining position of a sub-spindle relative to its
home position. This field is available for the MOS1, M1S1, M0S2,
M1S2, or M2S1 synchronization modes for processes
programmed on the sub-spindle.

[ Eject Part [E]

Sub-Spindle Support Z:CoordinatelS2]: II:I_

Sub-Soindle Z-Distance fram Home: ID

_ﬁf The field is available only if the post processor uses the
<sub-spindle-distance> reserved word (see page 45).

= PartMaker 2012 can import PowerMILL project files created in
PowerMILL 2012 when using the File > PowerMILL Interface >
Import PowerMILL Project option.
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ConfigPost enhancements

PartMaker uses Post files to convert processes in the Process Table

into NC program code. Using ConfigPost you can create and save
custom Post files.

In ConfigPost 2012, the <sub-spindle-distance> reserved word
has been enhanced to support the new Sub-Spindle Z Distance From
Home field on the Set Modes dialog in PartMaker/SwissCAM and
PartMaker/Turn-Mill. You can use this field to specify the machining
position of a sub-spindle relative to its home position (see page 44).
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