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About this guide

This Getting Started guide provides step-by-step instructions to
guide you through the process of programming a part in
PartMaker/SwissCAM.

“1.  This guide assumes that you know how to operate your
machine and how to select suitable tools and cutting
conditions. If you are unsure about any aspect of operating your
machine, consult an expert or seek advice from your machine
supplier.

-1, The machining parameters used in the examples in this guide
have been selected to illustrate the effects of various settings
in PartMaker. These values may not be suitable for cutting on
your particular CNC machine. If you want to machine any parts
based on the examples given, carefully review and adjust the
parameters to ensure safe cutting conditions.

To find out more about PartMaker/SwissCAM, click @ on
PartMaker's Main toolbar to display the PartMaker online help.
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Introduction to PartMaker

PartMaker/SwissCAM automates the tedious task of manually
programming parts for sliding headstock, Swiss-type lathes. The
key stages involved in programming a part in PartMaker are:

Programming the part

PartMaker's patented visual approach to programming enables you
set up machining functions, such as turning, plane milling, and
cylinder milling, in separate 2D planes (known as Face windows). In
this way, you can break a part down into a series of much simpler
operations.

You can create your part geometry within PartMaker or you can
import CAD files that have been created in other CAD programs.

Creating a Process Table

When you have programmed the toolpaths for a part, you can
generate a Process Table to view the processes required to machine
the part you have programmed. By modifying the Process Table,
you can synchronize processes being performed on separate
spindles or by different tool posts, thus maximizing the efficiency
and productivity of your CNC machine.

Simulating toolpaths

Once you have generated a Process Table, you can view a 3D
simulation of the processes shown in the Process Table. This
enables you to identify any errors before the part is machined.

Creating an NC Program

When you are happy with the toolpaths and the simulation, the next
step is to generate an NC Program for a specific machine. This
process is often referred to as post processing, because PartMaker
uses a post configuration (.pst) file to convert the information in the
Process Table into an NC Program. The Post Configuration files
available to you depend on your PartMaker/SwissCAM license.
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About PartMaker files

When working in PartMaker, you use the following types of files:

= Tools database (.tdb) files — These store information about tools
in the tool crib and so enable you to keep track of your current
tool inventory.

= Cycles database (.cdb) files — In PartMaker, you can combine
several repetitive operations (such as, center drilling, drilling,
tapping, and boring) into a single entity called a cycle. You can
also allocate a specific tool from the Tools database to a cycle.

= Materials database (.mdb) files — These store information about
the materials you use. PartMaker uses the information from the
Materials database to automatically calculate feed rates and
spindle speeds.

= Job (.job) files — These store details of the toolpaths you create
to machine the part. Each job file references database files for
tools, cycles and materials, so it is easy to reuse tool, cycle, and
material information in many different job files.

= Postprocessor configuration (.pst) files — These store the
information required to convert the details shown in PartMaker's
Process Table into an NC Program file that is suitable for a
particular machine.

PartMaker also enables you to:

= Import information from files created in other programs. For
example, importing 3D solid models created in other CAM
programs.

= Export information from PartMaker to files that can be used by
other programs. For example, exporting geometry created in
PartMaker to .dxf files suitable for use with AutoCAD.
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About the main PartMaker window
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@ The PartMaker menu bar contains menu options for performing
tasks within PartMaker.

(@ use the Main toolbar to open and close files and to control the
display of windows within the main PartMaker window.

(@ Use the CAM window toolbar to create new part features, verify
toolpaths and modify the view within the Face window.

@ This area displays the Color Palette for selecting the color of

profiles or geometry. It also displays buttons for controling the size
of fixed Face windows

® The 2D Face window displays the 2D part geometry and this is
where you assign profiles to toolpaths.

® The 3D Solids window displays a 3D solid model.

@ Use the Solids Window toolbar to work with solids models and
control the view within the Solids window.

The Job Explorer pane lists the Face windows in the .job file, and
the part features programmed in each Face window.

©)] Use the Profile toolbar to create profiles for toolpaths.

Use CAD/CAM Switch button to move between CAD and CAM
modes.
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Using the mouse in PartMaker

—/ Mouse button 1 (usually the left mouse button)

Use the left mouse button to perform the following actions:

Window Action
Face Click to select a profile in the 2D wireframe view.
window
Solids Click to select an element (such as surfaces, curves and
window vertices) on the solid model.
Double-click to display details of the element you have
selected.
Hold down this button and drag the mouse to rotate the
solid model.
Simulation | Hold down this button and drag the mouse to rotate the
window view displayed in this window.

.
L=
-

—/ Mouse button 2 (usually the center scroll wheel)

Use the center mouse button to perform the following actions:

Window Action
Face Rotate this button to zoom in and out of the wireframe
window view.
Hold down this button and drag the mouse to reposition
the wireframe view.
Solids Rotate this button to zoom in and out of the Solids view.
window Hold down this button and drag the mouse to reposition
the Solids view.
Simulation | Rotate this button to zoom in and out of the Simulation
window view.
Hold down this button and drag the mouse to reposition
the Simulation view.
T

—/ Mouse button 3 (usually the right mouse button)

Click the right mouse button to display a context menu, which
displays menu options relevant to the window in which you are

working.

PartMaker/SwissCAM 2015 Getting Started
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Starting
PartMaker/SwissCAM

1 Double-click the PartMaker/SwissCAM shortcut on your desktop:

o

St
UL
(i

PartMaker opens and the Setup dialog is displayed.

2 Click the Close button to close the Setup dialog. You will learn
how to use this dialog later in this Getting Started guide.

A Face window, called Front, is displayed ready for you to work in
PartMaker.

3 Before programming the part, you need to open the Tools and
Cycles files you want to work with. To do this:

a Select Files > Open Tools File to display the Open Tools File
dialog. Browse to your PartMaker User Files folder and select
the getting_started_metric.tdb file in the Getting_Started_Tutorial
subfolder.

b Select Files > Open Cycles File to display the Open Cycles File
dialog. Browse to your PartMaker installation folder and select
the getting_started_metric.cdb file in the Getting_Started_Tutorial

subfolder.

You will learn how to add new tools and cycles to these files later
in this Getting Started guide.
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Creating geometry

The geometry of a part is a key element to creating the toolpaths
that define how the part will be machined.

In PartMaker, you can create geometry in any of the following
ways:

= Import a 3D solid model file, as described in Importing a 3D solid
model and extracting geometry (see page 7).

= Import a 2D (.dxf) file, as described in Importing a 2D file (see
page 10).

= Create CAD geometry within PartMaker using its CAD mode. For
details of how to create CAD geometry directly within PartMaker,
refer to PartMaker's online help.

= The ability to import a 3D solid model into PartMaker is
available as a cost option.

Importing a 3D solid model and
extracting geometry

This section describes how to import a 3D solid model into
PartMaker and extract geometry from the model.

Q) If your PartMaker installation does not allow you to import
solid models, or you prefer to work in 2D, skip this section
and follow the instructions in Importing a 2D files (see page
10).

1 Select File > Import > X_T Parasolid Text File to display the Import
Parasolid X_T File dialog.

In the Getting Started folder of your PartMaker installation, select
the getting started metric.x_t file and click Open.
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PartMaker displays the solid model in the 3D area of the graphics
window:

A

_7’

e-

2 Click the Extract Turn Geometry button on the Solids toolbar to
display the Extract Turn Geometry dialog.

& | 2[Fs e s Ee € 0{}& 09 &

3 Complete Extract Turn Geometry dialog as shown, then click OK.

-
g Extract Turn Geometry

)

@ Sectional Geometry
() Spun Geometry

Tolerance: | 0.025

Enable Arcs Fitting

Set Face Plane as:

| Parallel to ZX Plane -

Tuming Plane Angle: o

Set Boundaries

l Preview H 0K ][ Cancel J

8 * Creating geometry
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PartMaker displays a copy of the 2D profile in the Face window:

L

4 Click the Show Axes and Show Boundaries buttons to display axes
and boundaries in the PartMaker window:

HERF ek 2ye a aFhelem

T
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Importing a 2D geometry file

This section describes how to import a 2D .DXF file containing part
geometry into PartMaker. You need to perform these steps only if
your PartMaker installation does not allow you to import solid
models, or if you prefer to work in 2D.

1 Select File > Import > DXF File to display the Import DXF File
dialog.

In the Getting Started folder of your PartMaker installation, select
the turn_profile_metric.dxf file and click Open.

PartMaker displays the 2D geometry in the PartMaker window.

2 Select View > Setup to display the Setup dialog and change the
Length and OD values to those shown below:

(B! Setup Iﬁ
Spindle Stock Machining Function:
(@) Main Spindle () Sub-Spindle Bar Tum
Crientation Boundaries List of Face Windows
MFomt ]
" @ . 1 Front
C EN E
v S —+—-E
(| I I L
. e ¢ | -
i —HZ d |ID —&Z 0D
d | |
| ! | =
I i —1—
Y LZc+ +—L—F
Length{L)l 14.5 | ODl 13 | Rename to:
ID: 0 1  Front
Tool Change X(¥c) 0 Bxcess Stock (E): 0 Delete
Tool Ch Z(Zc):
ool Change Z(Z<): 100 Guide Bushing Length{): 20 Duplicate...
Face Options... Guide Bushing Diameter({d): 70 [ Apply ] l Close ]
N
0
T
E
j 5
—
3 Click Close.
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Programming and
verifying toolpaths

This section describes how to program and verify the toolpaths
required to machine the part.

If you are using an imported 3D model, check that the Solids >
Show Profiles and Holes on Solid Model option is selected so you will
be able to view toolpath profiles on the solid model:

Edit Part Coordinate system...
v Show Profiles and Heles on Solid Model

&  Important programming convention

When creating geometry, setting up tools and programming
toolpaths in PartMaker/SwissCAM, it is important to remember
that PartMaker assumes that all work is done moving from
right to left in the Z- axis (that is, it assumes that the collet or
chuck is always on the left). This convention applies
regardless of the physical construction of the machine.
PartMaker makes sure that the NC Program is created in the
required coordinate system for your machine during the
postprocessing process.
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Creating a turning profile group —

facing

This section describes how to create a profile group for the facing

operation.

1 Click the New Profile Group button to display the Profile Group

Parameters, Turn dialog.

EHUPEl & i

@ @ |[5=[0] [2] 9 &

2 Complete the Profile Group Parameters, Turn dialog, as shown,

then click Close.

Initial Stock (g): 0

Diam Clearance (Cd). 0.05

Face Clearance (Cf). 0.05

Suface Roughness 32
Cperations Tool ID
O [ Roughing

L Finishing

Leads

TOM

Cutting Pairt (P):

Machining Side Defined By:
(@) Cutting Point

[ Pinch Tuming

() Tool Location

( g Profile Group Parameters, Turn @1
Strategy: (5D Contouring -
Tool Location:  Face -
¥ Finish (Fx): 0 X Cf
Z Finish (F2): D T ’f?.k..__ _:-'_{',*
Depth of Cut {d): 1 i ;ICG

s

Group Mame:

face

| SelectTods |

[ Close ][ Cancel ]

Apply

O

12 « Programming and verifying toolpaths

To complete the Finishing Tool ID field, click Select Tools
and select TO01 on the Select Tool dialog. Clicking Select
closes the Select Tool dialog and returns you to the Profile
Group Parameters, Turn dialog.

PartMaker/SwissCAM 2015 Getting Started



Because you selected a Tool Location of Face, PartMaker
automatically completes the profile by applying the facing
toolpath to the part geometry and the 3D model:

]
-
L1
—

In the toolpath, the circle indicates the start point; the arrow
indicates the direction of travel; and the square represents the
next ‘point’ to be cut (which, in this case, is also the last point).

3 To check the accuracy of the cut you have defined, click the
Verify Work Group Toolpath button to display the Tool Path
Verification Options dialog.

AP FE etz L@ @ @ O] B
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4 Complete the Tool Path Verification Options dialog as shown, then
click OK.

-

Tool Path Verification Cptions

=

Verfication on Face Window

Enable Verification on Face Window

Show Tool as:
@ Hollow
) Solid Stock Motion Simulation
) Do not show toal

Verification on Solid Model
Enable Verfication on Solid Model
Show Tool as:
@) Solid
) Do not show toal
Show Toolpath

|| Prompt for Separate Verfication of each Operation

Vesfication Delay (0-9) |2 |

[ ok || cance |

L

A

PartMaker displays a 2D representation of the tool moving across
the face of the part and display results in the PartMaker window:

L

Y

I

5 Click the Hide Every Toolpath button to remove the verification

details from the display.

ik

=
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RL e q a0

Q
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Creating a turning profile group —

outside diameter

This section describes how to create a profile group for the outside

diameter of the part:

1 Select the color you want to use for this toolpath from the Color

Palette:
O/ ] >> ]

Using different colors for your toolpaths makes it easier to
identify the toolpaths you have programmed when viewing the
part geometry, or the solid model, in the PartMaker window.

2 Click the New Profile Group button to display the Profile Group

Parameters, Turn dialog.

[

DIF|Lee Ly e qalH0R 2m

3 Complete the Profile Group Parameters, Turn dialog as shown,

then click Close.

Initial Stock (g): 0

Diam Clearance (Cd). 2
Face Clearance (Cf). 2

Suface Roughness 0.4

Cperations Tool ID

O [ Roughing

B[] Finishing TOO1

Cutting Point {F):
Machining Side Defined By:
(@) Cutting Point
() Tool Location

PartMaker/SwissCAM 2015 Getting Started

g Profile Group Parameters, Turn @

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

ool Orientation:  Right X . o

¥ Finish (Fx): 0 =+ L
I
Z Finish {Fz): o f
Depth of Cut (d): ;

Leads

[ Pinch Tuming

|
e

Group Mame:
Tum OD

Select Tools

Close Cancel

Apply
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4 Click the Define Profile button, so you can specify where the

profile goes on the part.

N
S
B
2

L

—rf - PartMaker automatically defines profiles for facing and
cut-off operations. For other operations, you need to define

the profile.

5 Click the End of an Element Snap Mode button to specify that you
want to define the profile by using the part's geometry as 'snap

points' for the toolpath:

xra@+HO QIO =1
6 Click on the part geometry to specify the following snap points in

the order shown:

EA

]

«—4

/3

2

\

L] /

7 Click the Selection button to save the profile.

3

N

e Lo

&
R
2

8 To verify the toolpath click the Verify Work Group Toolpath button,
then click OK on the Tool Path Verification Options dialog.

16 « Programming and verifying toolpaths
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You can now visualize the toolpath:

9 Click the Hide Every Toolpath button to remove the verification
details from the display.
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Creating a turning profile group —
grooves

This section describes how to program the two grooves on the
turned diameter of the part:

1.50 = =—

el

1.50 == =

]

Before programming this toolpath, you must create a new tool, as
no suitable tool currently exists in the Tools database.

1 Click the Tools button to display the Tool Data dialog.

APHB &9 ¢ xuam@ﬁﬁ}m@@
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2 On the Tool Data dialog, click New, then complete the dialog as

r ™y
B Tool Data  [Tools File = CAPartMaker\pm-swiss\Getting_Started_TutoriahMetric\getting_started_metric.... (S

shown:
Type: Groove - [ Tool Zero in Opposite Comer
Location:  Out - Material:  Carbide
Orientation:  Right - Tool Post:  Gang Slide
Shank fods:  ¥-fwis - Tool ID: TOZ20
Tool No.. &
i
o First Offset No: 7
s
Second Offset No: 0
Comp Mo: 0
E— Length(): 40
! Widthiw): 12
] c Tip Sizeg): 1.25
H Height(H): &
-+
7
> e Chamferic): 5
Mose Radiusir): 0
Podal Step: 0.2
Depth of Cut: 0.4
Dwvell {zec): 1
Spindle Dirsction: (% cw [F] User Defined Tool Shape
Motes:

[ Lock Parameters %

@ Tool ID
List of Tools by:

) Type
Tool ID  Name

TO01 QD Tum 20-Right
TO0Z  Cut-off

TO03  Spot Drill_&
TOD4 Dl _2

TODS End Mill_2.3
TODE  Drll_4

TOO7  Spot Drill_6:1
T008  Untitled3

Rename to:
1.25 grooving tool

[ New ] [Dele‘te] [Close ]

l Verfy Shape ] [Shape Preview ]

Tool Properties

Apply

L

A

3 Select a colour for the toolpath from the Color Palette, then click
the New Profile Group button to display the Profile Group

Parameters, Turn dialog.

PartMaker/SwissCAM 2015 Getting Started
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4 Complete the Profile Group Parameters, Turn dialog, as shown:

Retum Length {): 0.1

Clearance (C). 2

Puial Step: b2
Cperations Tool ID
Roughing TO10
Cutting Pairt (P):

% Profile Group Parameters, Turn @
Strategy: :.Ei Grooving - Profile Shape: Rectangular -
Tool Location:  Out -
Depth of Cut (d): 1

[ Pinch Tuming

Group Mame:

Grooves

0 Use the Select Tools button to select the new tool you

created in Step 2.

5 Click the Define Profile E button, then click the End of an
Element Snap Mode button:

xra@®+HO X Ol — 1

6 You can now define the profile using snap points. Follow the
order shown below, including clicking the Selection button (see
5) when you have finished the first profile, to ‘break’ the profiles

into two distinct pieces:

W
S

%Y
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7 To verify the toolpath, click the Verify Work Group Toolpath
button, then click OK on the Tool Path Verification Options dialog.

e
T

=

i
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B

o~

€ &R L@ q @O

You can now visualize the toolpath:

]

8 Click the Hide Every Toolpath button to remove the verification

details from the display.
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=
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Q
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Q

NE

NE
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Creating a turning hole group —
through hole

This section describes how to program the hole through the center
of the part:

1 Select a colour for the toolpath from the Color Palette, then click

the New Hole Group button to display the Hole Group Parameters
dialog.

FHaRF)sresk 2 a e |00~

2 Complete the Hole Group Parameters dialog as shown, then click
Cycle to display the Cycle dialog.

& Haole Group Parameters ﬁ
Through Hole
Major Cycle Operstion X
Diameter (d): 2 c
*
d—t
Chamfer (c): 0.1 Y Z
Z_Surf (S): 1
Face Clearance (CF): H [e—D—> e Cf
Mominal Depth(D): 145 Group Name:
?
Cycle 2 Verify Shape
Operation  Diam Depth  Tool ID
Apply
[ Extract Parameters from Solid
Edit Cycle Exract Undo

3 On the Select Cycle dialog, click Add New Cycle to display the Edit
Cycle dialog.

22 « Programming and verifying toolpaths PartMaker/SwissCAM 2015 Getting Started



4 Click Insert operation, then complete the Edit Cycle dialog as

shown:
i '
Edit Cycle (=
Cycle For:
(@ Tuming Milling List of Cycles
Major Operation Hole Hale Tre] Drill_1 .
Operation Type Canned Cycle Diam Depth | Drill 1.5
) |SpatDil  ~|[sPOTFACE -] 2 Dril_3.5
Drl_16
© Dl ~| [DRILL -] 2 Dril_25

[

7 |

)| E—)

7 |

7 |

|

7 |

7 |

l
l
[
l
[
l

7 |

Insert Operation

Tap_Sub 35x 16

Rename to:

Drill 2

Apply
| [ cancsl |

[ ok

“

5 Click Select Tools, change the New Tool Diameter to 6 and then

click Add.
' ™
Select Tool - — ! — u
Operation: |Spat Dril Hole Diameter: | Zmm
Tool Type: Spot Dl
D Tool No.  Name Diameter  Materal Max. Depth  Angle
TODS 3/Gan... Spot Drll-Sub iy Carbide 30
Add New Tool
New Tool Diameter: |6 || Add || Select | [ Cancel

PartMaker/SwissCAM 2015 Getting Started
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6 Complete the Edit Tool dialog, as shown, noticing that the
Orientation and Tool Post values have changed. Click OK when
you have finished.

r© ™y
Edit Tool [

Type:  Spot Dl -

[ Lock Parameters %
Materal:  Carhide -

Criertation: 7 Tool Tool Post:  End Working

Tool [D: | TON0 Tod ID Name

TO03 Dl _0.0787

% Tool No.: 20 TOD1 QD Tum 80-Right
Bl —)is; Cfset No: 20 TO02 Groove .05

-
H 004 Spot Drill_D.125
" 005 Cut OF
1 Comp Mo: 1 TODE End Mill_0.11
TOD7 Spot DAll_D.25
i Lengthil): 50 T008  Dril_0.157
Diameter(d): & TODS  Urtitled$
H Shank Size () §
d
C = 2 Height(H): 3

% é g‘ Included Angle{A): 50

Edge Clearance(C). 0

Rename to:
Spot Drill_&

l Verfy Shape ] [Shape Preview ]

Ducl o)

Spindle Direction: &% cw [7] User Defined Tool Shape Apply
Coc ) (o]
Notes:
L A
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7 You now need to create a new drill tool suitable for the diameter
of this hole To do this, click Add on the Select Tool dialog, then
complete the Edit Tool dialog as shown:

f ™y
Select Tool - - ﬂ
-
2000
=
Operation: | Dill Hole Diameter: | Zmm
Tool Type: | Dll
D Tool No.  Name Diameter  Materal Max. Depth  Angle
Add New Tool
New Tool Diameter: |2 Select
K = -
r ™y
Edit Tool 5
Type: ] -
YPE: Dl [Lock Parameters G5
Materal:  Carhide -
Criertation: 7 Tool Tool Post:  End Working
ol | 0 Tool ID  Name
7 Tool No.: 21 TOD1 QD Tum 80-Right
LU Offset No: 121 Iobg Croove 05
d D03  Dnll_0.0787
le TOD4  Spot Drll_0.125
TOOS  Cut OF
Comp Mo: 1 TODE End Mill_0.11
TOO7  Spot Dll_0.25
1 Lengthil): 50 008 Dril_0.157
- ' TODS  UntitledS
IEEie T010 sﬁm Dril_6
A
rd
j g :‘ Included Angled). 112
E Thru Hole Clear(C): 1|
Rename to:
Crill_2
Auial Step: 1
l Verfy Shape ] [ Shape Preview ]
Dnel o)
Spindle Direction: &% cw [7] User Defined Tool Shape Apply
ok ) [ G |
Notes:
L A
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8 When you have completed the Edit Tool dialog, click OK to
confirm your changes. PartMaker returns to the Edit Cycle dialog:

F' B
Edit Cycle =
Cycle For:
(@) Tuming Milling List of Cycles
Major Operation Hole Hale Tre] Drill_1

Operation Type Canned Cycle Diam Depth D Crill_1.5
) |SpatDil  ~|[sPOTFACE v| 2 011 g:“:iﬁs
@ [od v) [DRILL -] 2 Tz EQ:IJ_EZb 3516
[ 7 | 2|
) |
7| -
vl [ v] Rename to:
'H "] Drill_2
7| -
7 | 2|
=1 .

Apply

[ox ) [

L y

9 Click OK on the Edit Cycle dialog to return to the Hole Group
Parameters dialog:

r ™
g Haole Group Parameters ﬁ

[¥] Through Hole
Major Cycle Operation

Tive 5

Diameter (d). 2

l
l
[
l
[
l

I
o

Chamfer c): 0.1
Z_Surf (Sk: 1

Face Clearance (Cf); 2 [e—D—» - CT

Mominal Depth(D): 145

Drill_2:1
Cycle | pril_2 Verify Shape
Operagtion Diam  Depth  Tool ID

Spot Ddll 2 1.1 ToM Apply
Drill 2 16101 T2

|| Btract Parameters from Solid

L A

10 On the Hole Group Parameters dialog, click Apply, then Close.
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You can now visualize the toolpath:

|
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Creating a turning cut-off toolpath

This section describes how to create a toolpath for the cut-off
operation.

1 Select a colour for the toolpath from the Color Palette, then click
the New Profile Group button.

B [@] EldliE s =4 N R

2 Complete the Profile Group Parameters, Turn dialog, making sure
Optional Path 1>-2->1 is selected, then click Close.

g Profile Group Parameters, Turn @
Strategy: 0D Cut OFf -
Toolpath Options:  Insert Chamfer -
X
s
[T T I Y
Cut-Off Distance (D). 145 TP y |Cd
Chamfer OR Radius (@): 025 ) af
) i A
Start X Point (¥s): 6.5 ¥ Xs
End X Poirt (¥} 0
Diam Clearance (Cd): 2 L Xew b2
Hodal Step: 0 _,._D_(_n
Group Mame:
it off|
Operations Tool ID Leads Select Tools
Roughing TOO4 Cancel
Apply

! Cutting Pairt (P}: Optional Path 1-32->1

PartMaker automatically completes the profile by applying the
cut-off toolpath to the part geometry and the 3D model.
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Simulating the turning toolpaths

This section describes how to view a 3D simulation, which shows
how the toolpaths will be machined. Now you have created all the
turning profile groups for the part, this is a good time to run a
simulation.

1 Click the Generate Process Table button to create a Process Table,
which lists the processes required to machine the toolpaths.

APHB & |2 XDbeX SE|B Q}@

2 Complete the Process Table Options dialog as shown, then click
OK.

Process Table Options Iﬁ

Retain Process Table Modffications
Move Cut-Off Process to the End of Process Table

Eiect Part After Last Sub-Spindle Process

| Cancel || oK |

L ’

= If PartMaker displays a warning that no ejection is
programmed, click Yes to continue.

3 View the Process Table, then click e Simulation .

& PartMaker - Process Table

1 o O - 3 -
% Simulation ﬁTDDIAssembly I%I Insert View - |T7 Process Status = @ Time

ProcIDlTonIlTnol NlTonI NamelGroup |Face |Feed |Speed |Time(mir| Maode
=]
-.Q P01 TOO1 7/Ganc QD Turn 80- face Front 0.13%upr 152mpm 0.03 M150 %
o
-.Q P02 TOO1 7/Ganc OD Turn 80- turn 0D Front 0.036upr 152mpm 0.14 M150
=]
_E‘J_ P03 T010 8/Ganc 1.25 groovir 1.25mm gr Front 0.042upr 121mpm 0.34 M150 %
o
<Q}: P04 TO11 20/End Spot Drill &6 Drill_2 Front 0.077upr 997rpm  0.06 M150
end O - g
P05 T012 21/End Drill 2 Drill 2 Front 0.052upr 4841rpm 010 M150
o
_E"J_ P0G TOO4 1/Ganc Cut-off cut off Front 0.046upr 121mpm 0.09 M1SF !

Material File: 5t_carb.mdb  Main Spindle Time: 1.90 min, Sub Spindle Time: 0.04 min. Total Time: 1.94
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4 In the Simulation window, click Play to start the simulation.

[ & partMaker - Simulation E@
Pl W|® ¢ [P 7 E 2 o o @ @

N

& If <PRODUCT, displays a warning that no eject operation is
programmed, click Yes to continue.

5 When the simulation is complete, click the Show Finished Part
button.

PIE|Be |FFE2 >

&zl o° | [

PartMaker displays a 3D representation of the finished part:
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Creating a milling profile group —
hexagon

This section describes how to create a milling toolpath to mill the
hexagon on the part.

This section shows you how to create the toolpath using geometry
extracted from a 3D solid model. If, however, you want to use
geometry from an imported 2D .DXF file instead, select File > Import
> DXF File to display the Import DXF File dialog and then select the
hex_profile_metric.dxf file from the Getting Started folder of your
PartMaker installation. PartMaker displays the 2D geometry in the
PartMaker window. You can then follow the steps described in this
section.

So far, you have created turning toolpaths in the Front face window.
To create a toolpath that uses a different machining function
(milling), you need to create a new Face window.

1 Select View > Setup and then click New.
2 Complete the Setup dialog as shown, then click Close to finish.

(! Setup Iﬁ
Spindle Stock Machining Function:
@ Main Spindle ) Sub-Spindle Settings... Bar [MiII Polygon v]
Crientation Boundaries List of Face Windows
Y T T —
EN L
— "—--.H_H\
AVGNAN
X
N
= 1
—ID—
— OD——F

LengthiL): 14.5 oD: 13 Rename to:
o 0 2 | Mill Polygon
Tool Change X(¥c): 0 Delete
Tool Change Z{Zc): 100
Duplicate... User Data...
Face Options... l Apply ] l Close ]

nm-H o=

3 Click the New Profile Group button on the toolbar to display the
Profile Group Parameters dialog.
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= If you are using the imported 3D solid model, complete the
dialog as shown, by selecting the Extract Parameters From
Solid option, selecting the plane in the Solids window and then
clicking Extract.

& Prefile Group Parameters @
Strategy: | ([} Contour Mil
3> d <
Digtance From Part Face R w
¥ X
To:| Left Tool Edge (P1) > [«P3
> ‘ “P2
P1. |0 —l-l‘ P1 oy
[l N )
¥ _Suf(Sy 65 - b7 /DX
¥_Rapid (R): 1 C*
'y T ESE]
Clearanca(C): 1
Tool Diam (d): 8 Group Name:
?
Tool 1D:
Select Tools
1 Exract Parameters from Solid
3 Exiract Undo Apply

= If you are using the imported hex_profile_metric.dxf file,
complete the dialog as shown:

& Profile Group Parameters [ﬂ
Strategy: | (|1 Contour Mil a
. |
Distance From Part Face R ®
¥ i
To: Left Tool Edge (P1) > |«=P3
kS ‘ <P2 v
P1: 135 —Jr|| «<P1 S

X_Surf (S): 65 =+ B

¥_Rapid (R): 1 ¥

— |
=

M

+

>

&)

Clearance(C): 1

Tool Diam (d): 2.8 Group Mame:

7

|| Bract Parameters from Solid

Bdract Undo Apply

Tool ID:
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4 Click Select Tools to display the Select Tool dialog, then select All
Diameters. Notice that only a 3mm milling cutter is available,
which is too wide for the 2.8mm hexagonal slot. To specify that
you want to create a new 2.8mm tool, complete the New Tool
Diameter field as shown below, then click Add.

© ™
Select Tool p— - ra [
jmr Display Tools
Operation: | Roughing () Matching Diameter
| ] Tool No. Name Diameter  Material Max. Depth  Angle  Comer Radius
TODG S/Gang  End Mill_3mm 3 Carbide 30 0

Add New Tool 2 3
MNew Tool Diameter: | 2.8 Add [ Select ] [ Cancel ]
L 'y

5 To create a 2.8mm milling tool, complete the Edit Tool dialog as
shown and then click OK.

- ™y
Edit Tool 5
Type: d -
® End il [ Lock Parameters %
Shape: FAat - Materal:  Carhide -
Criertation: ¥ Tool - Tool Post:  Gang Slide -
ol | 0 Tool ID  Name
_lml_ u Tool No.: § TOD1 QD Tum 80-Right
o . ns
Ul e O o 3 s
004 Spot Dril_0.125
TOOS  Cut OF
Comp Mo: 1 TODE End Mill_0.11
TOO7  Spot Dll_0.25
H 1 Lengthi): 50 TOOS Drll_0.157
v v - ' TODS  UntitledS
I a T010  Spot Dril_6
d e Shank Sizs () 2.8 O EndMa2E
Height(H): &
Dmgx: Mumber of Futes: 3
c Thru Hole Clear(C): 1
Rename to:
End Mill_Z 8
Pudal Step: 1.4
Radial Step: 2.24 l Verify Shape ] [ Shape Preview ]
Dnel o)
Spindle Direction: &% cw [7] User Defined Tool Shape Apply
ok [ G |
Notes:
L A
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6 Check the details shown on the Profile Group Parameters dialog

and click Close. If you are using an:

= imported 3D solid model, continue at Step 6.
= imported 2D .DXF file, continue at Step 7.

i ™
g Profile Group Parameters ﬁ
Strategy: | (|1 Contour Mil a
. |
Distance From Part Face R ®
¥ i
To:| Left Tool Edge (P1) > |[«P3
kS ‘ <P2 v
P1:113.5 —Jr|| P11 S
121, 0
X_Surf (S): 6.5 - B B
¥_Rapid (R): 1 ¥
C* RS
Clearance(C): 1
Tool Diam (d): & Group Name:
mill_hex
Tool ID: TOT3 W
Select Tools
Bdract Parameters from Solid Cancel
Bdract Undo Apply
\ = = Y.

7 When using a 3D solid model, you need to transfer the planar
geometry from the solid model into the 2D area of the PartMaker
window before you can create the profile for that geometry. To
transfer the geometry, double-click the surface on the solid
model to display the Surface Info dialog, then click Transfer Planar

Geometry.

-
g Surface Info

Surface Type : Flane

Angle with XY Plane: 0

C Angle: Bl

B Angle: 0

¥ Offset: 0

Y Offset: 0

Z Offset: -13.5
Transfer Geometry

[7] Set Face Plane as Selected
Set Boundaries

[ Transfer Flanar Geometry ]

| ProjectOuine |
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8 Click the Chain Geometry button in the Profile toolbar to specify

that you want to create the profile by selecting the end point of
the hexagon.

SEFE

9 Click on any of the points on the hexagon to create the profile:

Job Explerer E|£_%%‘§£L‘J‘

cﬁ% Front
- [ > Mill Polygon

-

R %SRS

10 To verify the profile group, click the Verify Work Group Toolpath
button, then click OK on the Tool Path Verification Options dialog.

UPF et Le @ @ |FOrle 5

e
T

=
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You can now visualize the toolpath:

11 Click the Hide Every Toolpath button to remove the verification

details from the display.

ik

=

1y

sk
=y

=

%

=

®4La a e |0

Q

NE
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Creating a turning hole group on the
sub-spindle — counterbored hole

This section describes how to program the counterbored hole on the
rear of the part.

As this toolpath will be machined using the sub-spindle, you first
need to create a new Face window.

1 Select View > Setup and then click New.
2 Complete the Setup dialog, as shown, remembering to select

Sub-Spindle:
& Setup &J
Spindle Stock Machining Function:
(7) Main Spindle | @ Sub-Spindle Settings... Bar Tum ,]
Orientation Boundaries List of Face Windows
ront
i @ i 2 Mill Potygon
L - T S—E 3 Untitled3
Xc ‘ = ‘I‘
7 D —&BZ 0D
| ' 1]
i 2
! 2
i
L Zc+ —L—F
Lengthil): 14.5 oD: 13 Rename to:
ID: 0 3 subhole
Tool Change XXk 0 Excess Stock (E): D l New ] l Delete ]
Tool Change Z{Zc):
= Dupicate.
Face Options... [ Apply ] [ Cloge ]
N
0
T
E
5

3 Select a color for the toolpath from the Color Palette, then click
the New Hole Group button to display the Hole Group Parameters
dialog.

FAaRF)sree R 2Lwre a e |EE0Or~e m
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4 Complete the dialog as shown, by selecting the Extract
Parameters From Solid option, selecting the hole in the Solids
window, and then clicking Extract.

& Hole Group Parameters | G |
Through Hole
[gice Cusls Oosestice ¥
. S
Type: s
Diameter (d): 4 c
A
d —
Chamfer (c): |01 Y i
Z_Surf (S): |0
Face Clearance (Cf): 2 [E—D—3» & CF
Nominal Depth(D): 145
Group Mame:
?
Cycle 2 Verify Shape
Operation  Diam Depth  Tool ID
Extract Parameters from Solid
Edit Cycle 9 Undo

“& If you are not using a solid model file and so cannot extract
the hole values automatically, you need to enter the values
shown in the green boxes above directly into the Hole
Group Parameters dialog.

5 Click Apply on the Hole Group Parameters dialog. PartMaker
displays the Select Cycle dialog.

6 As no suitable cycle already exists, click Add New Cycle to display
the Edit Cycle dialog.
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7 Click Select Tools to display the Select Tools dialog. As no
suitable tool exists in the Tools database, click Add to add a new

tool:
Edit Cycle | = |
Cycle For:
@) Tuming Millirig List of Cycles
Maijor Operation Hole Taal Drill_1
Operation Type Canned Cycle Diam Depth Drll_1.5
Drill_2
@ [Ddl ~ | |DRILL x| 4 ] Dril_3.5
Select Tool S
-
s
&
Operation: | Dl Hole Diameter: | 4mm
Tool Type: | Dl
] Tool No. Name Diameter  Material Max. Depth  Angle
||
Add New Tool
MNew Tool Diameter: |4 Select ] [ Cancel

PartMaker/SwissCAM 2015 Getting Started
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8 Complete the Edit Tool dialog as shown, then click OK.

~ ™y
Edit Tool 5
Type: 1 -
e Dl [] Lock Parameters %
Materal:  Carhide -
Orentation: 7 Tool = Tool Post:  Back Working
O Tool ID  Name
7 Tool No.: 40 TOD1 QD Tum 80-Right
s T
i Offset No: 40 oo e
d D03  Dnll_0.0787
=3 D04  Spot Drll_D.125
005  Cut OFf
Comp Mo: 1 TODE End Mill_0.11
TOO7  Spot Dll_0.25
] Length{): 50 TODS  Dril_0.157
- ' TODS  UntitledS
fresl TO10  Spot Dril_6
TO11 End Mil_2.8
A
rd
j ; :‘ Included Angled). 112
C Thru Hole Clear(C): 1
Rename to:
Drill_4
Puial Step: 2
l Verfy Shape ] [ Shape Preview ]
Ducl 6o
Spindle Direction: &% cw [7] User Defined Tool Shape Apply
Lo JL Gea |
Motes:

L

9 Select OK to return to the Hole Group Parameters dialog, then
click Close. PartMaker displays the drill toolpath in the 2D

window:
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Generating the final
Process Table

This section describes how to generate the final Process Table
containing details of the processes required to machine all the
toolpaths you have programmed.

1 Click the Generate Process Table button on the toolbar:

DEPHB &2 XheX SHEB Q}ﬁ@

2 Complete the Process Table Options dialog as shown, then click
OK.

r ™
Process Table Options ﬁ

Retain Process Table Modffications

Move Cut-Off Process to the End of Process Table

Eject Part After Last Sub-Spindle Process

| Cancel || oK |
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3 When viewing the Process Table, you can see that the cut-off
process is not the last process in the table. To move this process
to the end of the table, select the cut-off process so it is
highlighted, then drag-and-drop it to below the drill_4 process.

& PartMaker - Process Table

% Simulation ﬁTDNASSEmbW I?I Insert View - |T7 Process 5ta

Material File: 5t_fmstw.mdb  Main Spindle Time: 2.01 min,

ProcID |T0|:|I IlTonI Mo, |TDD| Marne |Grnup Face
-.Q P01 TOO1L 7/Gang 0D Turn 80-Right face Front
-.ﬂ P02 TOOL 7/Gang 0D Turn 80-Right turn OD Front
_E‘J_ &3 T010 &/Gang 1.25 grooving tool 1.25mm grooves Front
<Q}: .F'Eﬂr T011 20/End Spot Drill_& Drill_2 Front
|
P05 TO12 21/End Drill_2 Drill_2 Front
_E"J_ P06 TOD4 1/Gang 1 Cut-off cut off Front
'ml' P07 TO13 9/Ga #5 End Mill_2.8 mill hex mill p
|
P08 TO14 4QpBack Drill_4 Drill_4 Untit

| =

The Process Table now shows the processes
you want them to be machined:

-

Sub Spindle Time: (

in the order in which
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& PartMaker - Process Table
% Simulation klTQ—L‘QTGDI;\'-\sserﬂl:llf,r I&l Insert View - |T- Process Sta
=] v I
ProcID |TDD|I|TDD|ND. |T0|:|I MName |Group Face
-.Q P01 TOOL 7/Gang 0D Turn &0-Right face Front
>
-.Q &2 T001 7/Gang OD Turn 80-Right turn OD Front
_E‘J_ P03 TO10 8&/Gang 1.25 grooving tool 1.25mmm grooves Front
>
<Q}: &4 T011 20/End Spot Drill 6 Drill_2 Front
|
PO5 TO12 21/End Drill_2 Drill_2 Front
>
'Iml' ;(3? T013 9/Gang End Mill_2.8 mill hex mill p
|
P08 TO14 40/Back Drill_4 Drill_4 Untitle
E"J_ P06 TO04 1/Gang Cut-off cut off Front
Material File: 5t_fmstw.mdb  Main Spindle Time: 2.01 min, Sub Spindle Time: C
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4 To change the mode of the machine for the cut-off, click the
Mode button alongside the cut-off process, complete the Set
Modes dialog as shown, then click OK.

-

E PartMaker - Process Table

% Simull Set Modes l _23 J
ProcID Process ID: PO Spindle: Main Spindle Mode
" Main Spindle Mode — .
A . =t ML50 I%l
Idle: {MD)
’ o
B | o
b @ Machining with One Toal (M1) =
E ooz ) M B
b () Machining with Two Tools (M2) | —
<<]]E PO | — | MI50
. » .
&5 Sub Spindle Mode sl - M150 %‘
— o
[ _
. (@ Follow Support (SF) o
P08 i 2 [C] Eject Patt (E) p MOS1
[ =) Non-Follow Support {SN) Sub-Spindle Support ZLoordinate{Sz)] 3 3 1 ‘:‘
+— P06 S ) M1sD Bz
~ Machining with One Toal (51)
() Machining with Two Tools (S2)
Material Fil | ) Double Ended Driling (SD) B min.
(@ Maodify Mode for Current Process Only
() Modify Modes for all Consecutive Processes with Same Mode 4
5 Add a part eject operation to the last sub-spindle process:
b Set Modes ﬁ
£ partMak
Process ID: P08 Spindle: Sub Spindle
% Simulat Main Spindle Mode 5 |:[|
ProcID @ Idie (MO) Mode
J;]J L () Machining with One Tool (M1) Qo
e &1 ) MLS0
ﬂﬂ P02 () Machining with Two Tools (M2) [——. MLSO %“
__i o
_E’]_ P03 M150
3 Sub Spindle Mode .
<& &4 idle (S0) MLS0 ‘f"n:']
P05 miso B
Follow Support (SF) =
[ 2 | [¥] Gect Part () -
‘|mr PO7 Mon-Faollow Support (SMN) o M150 %
E @ - ] -
P8 'I @ Machining with One Tool (51) 0 | 1 MOSL |:|
() Machining with Twe Tools (52) Chorde
| pos e M150 %]n
b e
Double Ended Drilling (SD) e —
@) Modify Mode for Cumrent Process Only [ Cancel ]
Material Fil () Modify Modes for all Consecutive Processes with Same Mode 3 h

6 To view a 3D simulation of the machining process, click
Simulation in the Process Table.
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7 In the Simulation window, click Play to start the simulation.

P> & o [

8 When the simulation is complete, click the Show Finished Part

button.
PUEBY FFEI2S o0 [ [
PartMaker displays a 3D representation of the finished part:
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Generating NC Program
code

This section describes how to convert the information stored in the
Process Table into an NC Program.

This section uses the demonstration post processor (swiss-demo.pst)
supplied with PartMaker. This is a generic post processor that is
provided for demonstration purposes only. Therefore, the contents
of the NC Program file will not reflect the code required for a specific
machine and you will not be able to save, or run, the NC Program
files that PartMaker has created.

1 Select Job Optimizer > Post Config File to display the Open Post
Configuration File dialog. Select the swiss-demo.pst file in the
PM-Swiss folder of your PartMaker installation and click Open.

2 Click the Generate NC Code button on the Main toolbar, then click
OK on the Post Options dialog to use the default options for
postprocessing.

APHB-& 9 xLDQ|%|JJ|@
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2 If PartMaker displays a warning that no ejection is
programmed, click Yes to continue.

-

[}

Sub Spindle Collet Nose Edension: 0
Sub Spindle Feed onto Part (UPM): 50

Part Release Data

Station No : Release-X: 0

Parts Catcher Basket Release-Z: D

~ Leave Blank ff not using Bar Loader
** Leave Blank if not Phasing

Post Options

Program Ma. Auis Support B-fuis Output

Program #1: 1001 Bar Load: * Main Spindle C-2ds ™) Local Coordinates

Program #2: 2002 Sub Spindle C-axis (@ Global Coordinates
Wait/Queue Commands Machine Options

Start: 500 D Air Blast
Incremert: "5 [7] Cut-off Detection
Job Settings Spindle Speed Limits
Phase Angle: =

Min RPM Main Spindle: 200
Max RPM Main Spindle: gpop
Min RPM Sub Spindle: 500
Max RPM Sub Spindle: 7000

Customer PIN: OTHYSTA
Stop To Include User Input

[7] Auto redoad Post Corfig File

l Cancel l [

oK |

L

4

3 On the Name NC Program File As dialog, enter a name for the file
where PartMaker saves the NC Program code, then click Save.

= In this case, because you are using a demonstration post
processor, PartMaker will not save the NC Program files.

PartMaker creates demonstration NC program code:

GETTING_STARTED_METRIC.H1

GETTING_STARTED_METRIC.H2

Fa

01001 (FGETTING_STARTED_METRIC 08/12/2013)
(COLLET RECHUCK)
M200

a4

(97 51124 TO101 13
G1 G99 X-0.025 F.002
GO M21

G4 U0.5

G300 715.25

G50 Z0.

M22

G4 U0.5

G0 Z-015

T0

GO X2.74

M205

M1

(PROCESS 1 FACE OD TURN 80-RIGHT)
M210
TO

4 F
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m

% *
02002 (FGETTING_STARTED_METRIC 08,/12/2013)
{COLLET RECHUCK)

M200

0

G0 7842

M205

M1

m

(PROCESS1 FACE OD TURN 80-RIGHT)
M210

TO

G0 ZE8 42

(PROCESS 2 TURN OD)
M215

(PROCESS 31.25MM GROOVES 1.25 GROOVING TOOL)
M220

TO

G0 ZE8 42

4 I
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Saving your work

This section describes how to save your work and close PartMaker.

1 If you imported the 3D solid model provided for this example,
check that the File > Save Solid Model with Job File is selected, so
the solid model will be saved with the PartMaker .JOB file.

2 Select Save on the Main toolbar to save the job file, Tools
database file and Cycles database file that are currently open.

D eE]E-&- 9 xuaﬁ@%:ﬁﬂ@

3 When the Save Job File As dialog is displayed, select the folder
where you want PartMaker to save the file, enter a filename in
the File Name field, and then click Save.

4 If you have finished using PartMaker, select File > Exit to exit.
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Process Table ¢ 2
adding part eject operation ¢ 41
generating * 41

R

Rotating the view * 5

S

Solid model (3D)
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extracting geometry « 7
extracting parameters « 31, 37
importing « 7
transferring planar geometry « 31
Solids window - 4
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Sub-spindle « 37

T

Toolpaths
colors » 15
cut-off « 28
defining profiles for « 15, 18, 31
for facing operations « 12
for milling processes * 31
for turning processes * 12, 15, 18, 22,
28, 37
hiding « 31
representation within PartMaker « 11
simulating « 29, 41
verifying « 12, 31
Tools database files * 3
creating tools * 18, 22, 31, 37
opening * 6

Z

Zooming in and out of the view * 5
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