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Exercise 1: 5 Axis Surface Swarf and
Wireframe Swarf Finishing Using
Advanced Surface Machining Multi-Axis
(ASM-MX-T) for SwissCAM and Turn-Mill

Introduction

This tutorial is designed to help you learn the steps to go through in using
PartMaker SwissCAM or PartMaker Turn-Mill to program parts on a lathe utilizing
PartMaker’s Advanced Surface Machining Multi-Axis module. This tutorial assumes
that you have a good working knowledge of either PartMaker SwissCAM or Turn-Mill.
Though the PartMaker SwissCAM module is used for this tutorial, the steps can be
identically replicated if working in PartMaker Turn-Mill.

This tutorial has been developed for use with PartMaker Versions 2015 and higher
and uses the files in C:\PartMaker\pm-swiss\ASM-MXT__Surface_Machining
\5_Axis_Swarfing_Demo_ASM_Sample.

Creating a Surface Swarf Tool Path on the Solid model Part

In this section of the tutorial you will create and verify surfacing tool paths for
Surface Swarf Finish machining on the imported solid model using ASM-MX-T.

Create a New Face Window for Surfacing on the part

The first step in creating a surfaced feature in PartMaker Turn-Mill or SwissCAM is to
create a new Face Window. To create the Face Window:

1 Choose Setup from the View menu

2 In the Setup dialog, click the <New=> button to create a new Face Window.
3 From the Machining Function drop down menu, choose Mill 5 Axis Plane.
4

In the Rename To: field, type “Surface Swarf” and click <Apply>. Your
completed Setup dialog should appear as shown below:

Settings Stock Machining Function:
@ Main Spindle () Sub-Spindle | Seftings... Bar _, 5 s Plane -
Oriertation Boundaries List of Face Windows
- 1 Front
o 2 Surface Swart
oD
X
) 1%
3/

LengthiL): 3 oD: 35 Rename to:
ID: 0 2 Suface Swar
Tool Change Z(Zc)
2 -Duph::ata _ser Data
o

wm—o=

5 Click the <Close> button to close the Setup dialog.
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Create 5 Axis Face Plane for Surface Swarf Machining

1 Double click on the surface as shown below:

2 Select Transfer Planar Geometry:

& Surface Info
Surfce Type © Flare
Angle weh XY Plane:
© Ao
B gl
KMot 1015118
¥ Offnt: ]
ZOffant: 0

Trarader Geomety
| Sl Face Flare as Selected

St Boursdaries

Curve Tolerance. 0002

ok | | Caneel |

3 Click the <OK=> button to transfer the geometry and set the face plane for
this Surface group.

4 In the Setup Dialog the <Face Options> have been updated to the
Orientation for the new face.

& Setup
Spindle Stock Machining Function:
(®) Main Spindle () Sub-Spindle Settings. Bar Mil 5 fds Plane
Orientation Bou
" 5@ Orientation Options
X
e —
Inclination Angle (B) : 30
Local Origin X (X0) : |1.01511306
Local Orgin Y (Yo) : 0 00101754
Local Ongin Z {Z) * 3 3233448
Arcs Output Options
[ Break Arcs Into Lines
Tool Change X(Xe): [0
Tool Change Z(Ze): [g e Torea @
Roughing: 0.005
Face Options
Finishing:| 0.005
N
0
T
I Gares
5
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Create a New Surface Group for Surface Swarf Machining

In this section of the tutorial you will create and verify a tool path for Surface Swarf
machining on the imported solid model.

1 Choose New Surface Group from the Part Features menu. The Surface Group

Parameters dialog will displ
@
2

menu.

ay.

Select the Swarf Finishing strategy.

Select the 5 Axis Simultaneous option from the Toolpath Type drop down

4 Enter a tool diameter of 0.5 in (12.7 mm) in the Diam (d) field and click the

<Select Tools> button.

5 In the Group Name field enter “Surface Swarf” and click <Apply>. The
dialog should now appear as shown below:

Toolpath Type: | 5 Axis Simultaneous  w

[] Lock Toolpath

ey T Strategy
Roughing ' Model Area Clearance Options
Finishing 05 To11 £\ Swarf Fiishing v ®
Remachining B8 Comer Finishing Options
Projection Pattem Finishing Options
Toclpath Settings [@Dsfine Block | [Hfsate tvea | MNo.ofmovesin Tooipath : 203
Method
i Group Name
Machine All Surfaces Sutacs Selection r
Surface Type: | Swarfing Suface v Surface Swarf
(®) Machine Selected Surfaces
Selected Sufaces: 12 pecings

Setting Strategy Options for

Surface Swarf Machining

Click the <Options> button in the Surface Group Parameters dialog which
will open the dialog for the Swarf Finishing strategy as shown below in the

picture.

_r

= @ Swarl finishing
| X Pesitien
#h Gouge avaidance
= Mulliple cuts
Br High speed
 Limit
2 Point distribution
-1 Tool axis
1! Leads and hinks
L & Start point
&l End pont

»
( Swarf finishing ]
Drive curve
Radial offset | |
Minimum fanming distance 0
Fan at end of planes [¥]
Reverse axis |

Follow surface laterals [_]

Surface joming tolerance

0.01

Tolerance Cul direcion
0001 Climb ~
Thickness
. %
Ok Cancel
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General Swarf Finishing Settings

1 In the Swarf finishing dialog, on the main page enter the Tolerance value of
0.001 (0.0254 for metric) as shown below:

Tolerance Cut direction
Climb v
Thickness

o |

2 Select Position.

3 Set the Base Position to Bottom.
b,

= i you set Offset to a negative value the end mill will track that distance
below the bottom curve.

=-f) Sé\rarf finishing Position

- Position
% Gouge avoidance Lower Limit

Multiple cuts Base position | Bottom v
= High speed
e oo

}f‘_ Tool axis

]H] Leads and links
@I Start point
d End point
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4 Select Gouge avoidance.

5 Check the box for Gouge Check.

E-a_'g Wireframe swarf finishing
& Position
] Gouge avoidance|
= Multiple cuts
..JF High speed
& Limit
- Point distribution
i1 Tool axis
i1 17! Leads and links
- Start point
-l End point

Gouge avoidance

6 Select Limit.

7 Set Boundary to Keep inside.

Gouge check

sy
Degouge tolerance

8 Set Block: Limit Tool to On Block.

=€) Swarf finishing
& Position
5 Gouge avaidance
= Multiple cuts
fIF High speed
[N
%> Point distribution
# 1£ Tool axis
@ ! Leads and links
& start paint
& End point

Limit ]
Boundary
Timming  Keep inside v
Block
Limit toal | On black v
Z limits
[ Maximum
0
[~ Minimum
0
| ok | Cancel |
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9 Select Tool Axis.

10 Tool Axis will be set to Automatic.

=l Swart finishing
= Pasition
5 Gouge avoidance
= Multiple cuts
W High speed
& Limit
<> Point distribution
B
1 Tool awis imits
1£ Tool aws smoothing
1T Leads and links
|1 Heights
10! First lead in
1Y Lead in
' Lead out
10 Last lead aut
11 Extensions
| SN Links
&l start paint
& End paint

l

Tool axis ]

Toal axis
Automatic ¥

[ ox || cancel

11 Click the Leads and Links tab in the tree on the left in the dialog to expand
the Lead and Links features.

=-£1) Swarf finishing
% Position
{7 Gouge avoidance
& Multiple cuts
T High speed
i Limit
4% Point distribution
-1 Tool axis
SR Lcads and ink |
17T Heights
AT First lead in
AT Lead in
-1 Lead out
I Last lead out
17! Extensions
AT Links
a Start peint
g End point

Leads and links ]

Leads and links surmmary

L
Lt
Shart links

1-6 PartMaker
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12 Click on Lead in on the tree to see the lead-in options.

o

E Position

=01} Swarf finishing [

Lead in

£ Gouge avoidance

= Multiple cuts
T High speed

o Limit

\'\’o Point distribution

-1 Tool axis

-1 77 Leads and links

1T Heights

1T First lead in

Byif c-ain)

AT Lead out

IIJ Last lead out

1T Extensions

1T Links

ﬁ Start point

a End point

Distance 0

Angle 0
Radius 0

Ramp options

o

13 Set Type to Surface Normal Arc.

Lead in

14 The Distance field would now be
the distance field.

15 Set the Angle to 45.
16 Set the Radius to .2 (5.08).

Type | Surface normal arc V|

Distance E

Angle III
Radius 0 |

Ramp options

I
- I

enabled. Enter a value of .01 (.254 mm) in

Copyright @2014 Delcam Ltd
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The dialog box appears as below:

17
18
19

20

21

-} Swarf finishing

: X Pasition

% Gouge avoidance
= Multiple cuts

: ﬁ? High speed

..... o Limit

..... # Point distribution
-1 Tool axis

[_]..-11: Leads and links

V! Last lead out
T! Extensions
! Links

ﬂ Start point

g End point

Type | Surface normal arc V|

Ramp options

Distance
Angle
Radius

:
Click on “* to copy the same parameters from Lead In to Lead Out.

Click on Links on the tree to see the Links options.

Set the Short and Long link to Skim. This will move the tool clear of the
part by the specified incremental distance, descend at rapid feed to the
specified incremental distance above the contact point, and then plunge the

remaining distance.

Set the Retract and Approach moves to Tool Axis. This will make the
retract and approach moves have the same orientation as the tool axis.

Select <OK=>. You should still have the Surface Group Parameters dialog

open.

1-8 PartMaker
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Select the Surfaces for Machining

At this point you should still have the Surface Group Parameters dialog open.
In the lower left hand corner of this dialog there is a framed section called
Toolpath Settings. In this section you will control how you select surfaces to
be machined by the current operation. There are two choices: Machine All
Surfaces and Machine Selected Surfaces. By default Machine All Surfaces
will be selected which will select all surfaces of the imported solid model as
Machining Surfaces. In this exercise you will select the surfaces to be machined.

Toolpath Settings
Method
Machine All Surfaces

@ Machine Selected Surfaces

1 In the Solid Model File window, click on the surfaces on the solid model as
indicated in the picture below: This will create the Top and Bottom curve
automatically for the surface group.

2 Click the <Close> button to return to the CAM Face Window.

Copyright @2014 Delcam Ltd User Guide 1-9



Verify the Tool Path

Once you have created the surface group you can visually verify the tool path
PartMaker has calculated. To do so:

7, 1 From the Part Features menu choose Verify Work Group Tool Path.

2 In the Tool Path Verification Options click the Hollow radio button as
shown below.

3 Enter a Verification Delay of 5.

“&  Note: When entering a Verification Delay of greater than O, you will see
the 3D representation of the cutting tool moving along the Solid Model.
When Verification Delay is set to 0, you will only see the path of the
tool on the Solid Model.

Venhcabon on Face Window
Enable Venficabon on Face Wndow
Show Tool as
®) Hollow
) Sabd Stock Mation Simulation
) Do notshewtoal
Verification on Solid Medsl
[#] Enable Verification on Solid Madel
Show Tool as:
) Sobd
) Do notshewtoal

[+] Show Toolgath

|_| Prompttor Separate Venficaton of each Operation

Verification Delay (0-9) |5

0K Cancel

4 Click <OK=> to show the calculated tool path. Your screen should appear as
shown below:

&  Note: Notice above, the line that extends into the programmed tool path.
This line represents the Lead In & Lead Out set in the Leads and
Links property page. Creating this line assures that the tool will safely
approach the stock without risking a tool collision.

% 5 From the Part Features menu choose Hide Work Group Tool Path.
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Creating a Wireframe Swarf Tool Path on the Face of the Part

In this section of the tutorial you will create and verify surfacing tool paths for
Wireframe Swarf Finish machining on the front of the imported solid model using
ASM-MX-T.

Create a New Face Window for Surfacing on the Face

The first step in creating a surfaced feature in Turn-Mill or SwissCAM is to create a
new Face Window. To create the Face Window:

1 Choose Setup from the View menu
2 In the Setup dialog, click the <New=> button to create a new Face Window.
3 From the Machining Function drop down menu, choose Mill 5Axis Plane.

4 In the Rename To: field, type “Swarf Front” and click <Apply>. Your
completed Setup dialog should appear as shown below:

Spindle
(@ Main Spindle () Sub Spindle Samings Dar

Onientation Boundaries List of Face Windows
1 M Turn
{ A Mill flats{1,180)
oD 4 Mill packet
& Swarl Pockat
K’\ " & Drill hole
1 ")‘/l 4 7 Chamier
— L —H
LengthL): 6 0305 o2 Ty
[80] 2

Tool Change X(Xc) 0
Tool Change Z(Zc) o

MNew
UserData...

Face Options. I N’P'Y ] R

em-oZ

5 Click the <Close> button to close the Setup dialog.

6 Since we are working on the face of the part the Face Plane is already
correctly set.
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Create a New Surface Group for Wireframe Swarf Machining

In this section of the tutorial you will create and verify a tool path for Wire frame
Swarf machining on the face of the imported solid model.

1

Choose New Surface Group from the Part Features menu. The Surface Group
Parameters dialog will display.

Select the 5 Axis Simultaneous option from the Toolpath Type drop down

menu.

Select the Wireframe Swarf Finishing strategy.
Enter a tool diameter of 0.5 in (12.7 mm) in the Diam (d) field and click the

<Select Tools> button.

In the Group Name field enter “Front Lobes” and click <Apply>=. The
dialog should now appear as shown below:

Toolpath Type: | 5 Axis Simultaneous v

Operat ey Strategy
Roughing ‘ Model Area Clearance Options
[#] Finishing 5 [t | | & Wirshiame SwartFinishing || | options | @)
E Raster Finishing
Remachining @ Raster FlatFinishing QOptions
Projection [=XD) Offset Finishing Options
(& Offset Flat Finishing
Toolpath Setti
LI @Del & Constant Z Finishing
Rleiioc Surfa Y Steep and Shallow Finishing
@Machme All Surfaces e
ce A4
OMachme Selected Surfaces E Ra.d\a\ Finishing
&l Spiral Finishing
a\ Swarf Finishing

[Lock Toolpath

=\ Wireframe Swarf Finishing

¥ spine finishing

No. of moves in Toolpath : 656

Group Name:

Select Tools

Cancel

Setting Strategy Options for Wireframe Swarf Machining

Click the <Options> button in the Surface Group Parameters dialog which
will open the dialog for the Wireframe Swarf Finishing strategy as shown below

in the picture.

A Position
5 Gouge avoidance
= Multiple cuts
T High speed
# Limit
£ Paint distribution
11 Tool axis
11! Leads and links
| &f Start point
& End point

=2 Wireframe swarf finishing [

Wireframe swarf finishing

Drive curve
Wireframe side _ ~
Angular rulings tolerance 2
Radial offset 0

Minimum fanning distance 0

Tolerance Cut direction

0.0001 Climb ~
Thickness

]

Lo ]

Fan at end on planes v

Cancel

I

1-12 PartMaker
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General Wireframe Swarf Finishing Settings

1 In the Wireframe Swarf finishing dialog, on the main page enter the
Tolerance value of 0.0001 (0.0025 for metric) as shown below

f e e —————

Tolerance . Cut direction
Thickness

o |

2 Select Position.

3 Set the Base Position to Bottom.

i,

= i you set Offset to a negative value the end mill will track that distance

below the bottom curve.

=2\ Wireframe swarf finishing Position
& Position
~#% Gouge avoidance Lower Limit

= Multiple cuts Base position

I ot | 025 |
- Point distribution
i 12 Tool axis

717! Leads and links
-l Start point

& End point

Copyright @2014 Delcam Ltd
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4  Select Gouge avoidance.
5 Uncheck the Gouge Check box.
6 Set the Degouge tolerance to 0.001

e =
-3\ Wireframe swarf finishing ( Gouge avoidance W
. X Position
: Gouge check[ ]
= Multiple cuts
High speed Strategy
8 Limit Degouge tolerance
{.\ Point distribution
-12% Tool axis
1T Leads and links
a Start point
..l End point

o

7 Select Limit.

Set Boundary to Keep outside.

Make sure the Limit Tool option is set to Past block to allow the tool to
move outside the block in order to follow the pattern.

=&\ Wireframe swarf finishing ( Limit 1
& Position
% Gouge avoidance Boundary
= Multiple cuts

-fJF High speed
S Limit Trimming | Keep outside v

<+ Point distribution

12 Tool axis Block
@11 Leads and links RSO izt block .
& Start point
End point
! End poin Z limits
[ Maximum
0
[ Minimum
0

o
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10 Select Tool Axis on the tree. Tool Axis will be set to Automatic.

&

X

=&} Wireframe swarf finishing
& Position
-#5 Gouge avoidance
-&= Multiple cuts
f High speed
o Limit
<> Point distribution
35100l axis
12 Tool axis limits
1£ Tool axis smoothing
1! Leads and links
& Start point
& End point

Tool axis 1

Tool axis

e

11 Click the Leads and Links tab in the tree on the left in the dialog to expand

the Lead and Links features.

2 &) Wireframe swarl finishing
| Z Pasition
il Gouge avoidance
= Multiple cuts
T High speed
o Limit
<3 Paint distribution
=} Tool axis
| L1 Tool axis limits
1 Tool aws smoothing
BV s i)
| [ Heights
17! First lead in
11! Lead in
1T Lead out
1M Last lead out
11! Extensions
1Y) Links
@ start paint
& End paint

I Leads and links ]

Leads and links summary

Lead in
Lead out
Short links
Long links

| oKk Cancel |

 Surface normal arc |

Surface normal arc
e -
safe
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12 Click on Lead in on the tree to see the lead-in options.

13
14

15

17
18

19

=2l Wireframe swarf finishing [
& Position
5 Gouge avoidance
= Multiple culs
fIF High speed
# Limit
& Point distribution
=& Teol axis
I ool anrs limits
1 Tool axis smeothing
21 11 Leads and links
L Heights
17! First lead in
i
17! Lead out
10 Last lead cut
17! Extensions
11! Links
@ Start paint
& End point

Lead in

Type | Surface normal arc ¥
Distance 1
Angle 90
Radius 0.1

Ramp options

LB LN
- -
[ o Cancel

]

Set Type to Surface Normal Arc.

The Distance field would now be enabled. Enter a value of 1 (25 mm) in the

distance field.

Set the Angle to 90 and the Radius to .1 (2.54).

Click the Lead out same as lead in button to copy the same parameters

from Lead In to Lead Out.

Click on Links on the tree to see the Links options.

Set the Short and Long link to Safe. This will move the tool to the safe area

before making the link move.

Set the Retract and Approach moves to Tool Axis. This will make the
retract and approach moves have the same orientation as the tool axis.

= 3\ Wireframe swarf finishing [
& Position
i Gouge avoidance
= Multiple cuts
r High speed
& Limit
< Point distribution
i 1 Tool axis
5107 Leads and links
I Heights
1T First lead in
11! Lead in
11 Lead out
17! Last lead out
1T Extensions.
| Lo
& Start point
& End point

Links

Short / Long threshald 1
Short | safe -
Long | safe -

Retract and approach moves

Along | Tool axis ~
Automatically extend ¥
Maximum length 10
Retract distance 0

Approach distance 0

OK Cancel

]

1-16 PartMaker
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20 Select <OK=>=. You should still have the Surface Group Parameters dialog
open.

At this point you should still have the Surface Group Parameters dialog open.
In the lower left hand corner of this dialog there is a framed section called
Toolpath Settings. In this section you will control how you select surfaces to
be machined by the current operation. There are two choices: Machine All
Surfaces and Machine Selected Surfaces. By default Machine All Surfaces
will be selected which will select all surfaces of the imported solid model as
Machining Surfaces.

21 Click the <Close> button to return to the CAM Face Window

Select the Wire frames for Machining

1 In the Solid Model File window, click on the curve at the front of the solid
model as indicated in the picture below:

E 2 Choose the Define Profile on Solid Model icon

3 Click your cursor on the front edge of the solid model and follow the curve
around the face of the part. This will set the top Swarfing Curve.

4 Your Face Window should now appear as shown below:

Select the front edge of the solid
model using either the Chain
Geometry on Solid model, or
the Define Profile on Solid
Model buttons.

5 Choose the Chain Geometry on Solid Model icon and select the bottom
@l curve on the solid model.
el

Select the bottom edge of the
solid model using either the
Chain Geometry on Solid
model, or the Define Profile on
Solid Model buttons.

f
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6 Zoom in on the two curves to verify that both curves are going in a clockwise

2

direction.

Double click on the pattern curve at the face of the part using the Selection

icon to display the Curve Properties dialog below.

Curve Properties
Curve Type Used in Operation
Boundary Roughing
Pattern | Finishing
Remachining
Projection

(") Bottomn Swarfing

Spine

Curve Definition

Style: 30 Curve

Distance From Face Origin:

Tool Position:

Boundary Type:

8 Set the curve at the face of the part to Top Swarfing.

9

Double click on the pattern curve at the Bottom of the part using the
Selection icon to display the Curve Properties dialog below.

Curve Properties

Curve Type Used in Operation
Boundary Roughing
Pattern | Finishing

O Top Swarfing Remachining

Projection

Spine

Curve Definition

Style: 3D curve
Distance From Face Origin:

Tool Position:

Boundary Type:

10 Set the curve at the face of the part to Bottom Swarfing.

11 Click the <OK=> button to return to the CAM Face Window.

1-18 PartMaker
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Verify the Tool Path

Once you have created the surface group and established the Boundary
Curves you can visually verify the tool path PartMaker has calculated. To do so:

- 1 From the Part Features menu choose Verify Work Group Tool Path.

2 In the Tool Path Verification Options click the Hollow radio button as
shown below.

3 Enter a Verification Delay of 5.

“&  Note: When entering a Verification Delay of greater than O, you will see
the 3D representation of the cutting tool moving along the Solid Model.
When Verification Delay is set to 0, you will only see the path of the
tool on the Solid Model.

Verification on Face Window
[] Enable Verification on Face Window
Show Tool as
@Hol\ow
() Solid Stock Motion Simulation
(") Do not show tool
Werification on Solid Model
Enable Verification on Solid Model
Show Tool as
(®) Solid
ODo not show tool
[+] Show Toalpath

[ | Promptfor Separate Verification of each Operation

Verification Delay (0-9) IE
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4 Click <OK=> to show the calculated tool path. Your screen should appear as
shown below:

“&  Note: Notice above, the line that extends into the programmed tool path.
This line represents the 1-inch Lead In & Lead Out set in the Leads and
Links property page. Creating this line assures that the tool will safely
% approach the stock without risking a tool collision.

5 From the Part Features menu choose Hide Work Group Tool Path.
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Exercise 2: 4-Axis Spine Finishing Using
PartMaker Advanced Surface Machining
Multi-Axis (ASM-MX-T) for SwissCAM
and Turn-Mill

Introduction

This tutorial is designed to help you learn the steps for using PartMaker SwissCAM
or PartMaker Turn-Mill to program parts on a lathe utilizing PartMaker’s Advanced
Surface Machining Multi-Axis module. This tutorial assumes that you have a good
working knowledge of either PartMaker SwissCAM or Turn-Mill. Though the
PartMaker SwissCAM module is used for this tutorial, the steps can be identically
replicated if working in PartMaker Turn-Mill.

This tutorial has been developed for use with PartMaker Versions 2015 and higher
and uses the files in the C:\PartMaker\pm-swiss\ASM-MXT_Surface_Machining
\4_Axis_Abutment_ASM_MXT_Sample folder.

Creating a Spine Finishing Tool Path on the Solid model Part

In this section of the tutorial you will create and verify surfacing tool paths for Spine
Finish machining on the imported solid model using ASM-MX-T.

Create a New Face Window for Surfacing on the part

The first step in creating a surfaced feature in PartMaker Turn-Mill or SwissCAM is to
create a new Face Window.

1 Choose Setup from the View menu

2 In the Setup dialog, click the <New=>= button to create a new Face Window.
3 From the Machining Function drop down menu, choose Mill ZY Plane.
4

In the Rename To: field, type “Spine Finishing” and click <Apply>. Your
completed Setup dialog should appear as shown below:

Index AngiC) | 105 Lusgiil) 1424 o0 1008 FRinama i

Tosl Change Xc) |5 =
Tessl Change Z(Zc) (2

Facs Optom Apply Closs

wmaoz

5 Click the <Close> button to close the Setup dialog.
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Create a New Surface Group for Spine Finishing Machining

In this section of the tutorial you will create and verify a tool path for Spine
Finishing on the imported solid model.

1

Choose New Surface Group from the Part Features menu. The Surface Group

Parameters dialog will displ

ay.

Select the 4-Axis Simultaneous option from the Toolpath Type drop down

menu.

Select the Spine Finishing strategy.

Enter a tool diameter of 0.05 in (1.25 mm) in the Diam (d) field and click
the <Select Tools> button.

In the Group Name field enter “Spine Finishing” and click <Apply>. The
dialog should now appear as shown below:

Toolpath Type: | 4 Axis Simultaneous  w

[# Spine finishing

Operations Diam (d)  Tool ID Strategy
Roughing ' Mode! Area Clearance Options
Fizting 025 T015 BF Spine fnishing v ®
E Raster Finishing
Remachining &g Raster Fat Firishing Options
Projection £ 3D Offset Finishing Options
(@@ Offset Fat Finishing
Toolpath Settings
Method @0 . Constant X Finishing 3
o . Steep and Shallow Finishing
Surfac
(") Machine All Surfaces
B 3 P
(@) Machine Selected Surfaces ey Radial Finishing M
&) Spiral Finishing
Swarf Finishing -
Lock Toolpath m ear Selection

No. of moves in Toolpath : 0

Spline Finishing

Select Tools

by

pl

o
d
-
°
=]
ar
El
@

‘e“II

Setting Strategy Options for Spine Finishing

Click the <Options> button in the Surface Group Parameters dialog which
will open the dialog for the Spine Finishing strategy as shown below in the
picture.

[ D [ Spine finishing ]
# Limit
4» Point distribution Patern
- Tool orientation &
< Riotational smoothing e | Spial a
#1T Leads and linis. Ordening Cine way

o Start point
& End point

Angular limits
Start 0

Tolerance
4001
Thickness
o

Stepaver
an

Direction Cleckwise

End 360

w

Cancel

2-2 PartMaker
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General Spine Finishing Settings

1 In the Spine finishing dialog, on the main page set the Pattern Style to
Spiral and the Direction to Clockwise as shown below:

Pattern
Style | spiral v
Ordering  One way

Direction | Clockwise v

Angular limits
Start 0 End 360

2 In the Spine finishing dialog, on the main page enter the Tolerance value of
0.001 (0.0254 for metric) as shown below:

Set Thickness to 0. This is the amount of material to be left behind.

4  Set the Step over amount to 0.01. This is the distance between successive
machining passes.

Tolerance
0.001
Thickness
0

Stepover
0.01

5 Select the Limit tab in the tree on the left in the dialog.
6 Set Boundary to Keep inside.
7 Set Block Limit Tool to On Block.

[P spine finishing [ Limit
[
2 Point distribution Boundary
o= Teol orientation
& Rotational smoothing

# 11 Leads and links THMMING Keep insde

o S1ant point
& End paint Black

Limit teal | On block ¥

X limits

[ Meaximum

[ Minisrurn

if ii\r\‘:‘r

8 Select Tool orientation tab in the tree on the left in the dialog.

0K || Concel

9 Set the Tool Axis Type to Towards surface.
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10 Set the Orientation angle (A). This is an optional stock rotation angle,
which PartMaker applies after calculating the toolpath that achieves the

desired tool orientation. You can use this angle to control the tool contact
point and so achieve a better surface finish.

-

B spine finishing
# Limit
<7 Point distripution

< Rotatienal smocthing
&1 Leads and links

& stant point

& End point

Tool orientation

Tool axis

Type | Towards surface v

Orientation angle (A) | 45

0K Cancel

11 Click the Leads and Links tab in the tree on the left in the dialog to expand

the Lead and Links features.

E” Spine finishing
W Limit
2 Paint distribution
= Tool onentation
s Rotational smoathing
=R | =ads and links)
| Heights
11 First lead in
11 Lead in
' Lead out
117 Last lead out
11! Extensions
17 Links
& S1an point
of End point

Leads and links

Leads and links summary
Lead in | None

Lead out | None
Short links | Skim
Long links | Skim

oK Cancel

2-4 PartMaker
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12 Click on Lead in on the tree to see the lead-in options.

13 Set the Lead in Type to None.

E¥ Spine finishing
o Limit
<> Point distribution
o Tool orientation
= Rotational smoathing
=10 Leads and links.
11! Heights
1M First lead in

1 Lead out
T Last lead out
11! Extensions
1! Links

& Start paint

of End point

Lead in |

Type  None v
Distance 0
Angle 0
Radis 0

Ramp options
o o
- -
oK Cancel

14
15
16

Click on Links on the tree to see the Links options.

-
Click on “®J to copy the same parameters from Lead In to Lead Out.

Set the Short and Long link to Skim. This will move the tool clear of the

part by the specified incremental distance, descend at rapid feed to the
specified incremental distance above the contact point, and then plunge the

remaining distance.
17

Set the Retract and Approach moves to Tool Axis. This will make the

retract and approach moves have the same orientation as the tool axis.

[? Spine finishing
o Limil
% Point distribution
= Tool orientation
£ Retational smeothing
=1 Leads and links
| viaighis
X! First lead in
11 Lead in
1V Lead out
177 Last lead out
1! Extensions
[E
& Start point
o End paint

L

Links

Shaet / Long threshald | 1
Short | skim -

Long | Skim w

Retract and approach moves
Along | Tool ans v

Automatically extend [v]
Mairmurm length 10
Retract distance 0
Approach distance 0

ok | cancal

)

18 Select <OK=>I to return to the Surface Group Parameters.
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Select the Surfaces for Machining

At this point you should still have the Surface Group Parameters dialog open.
In the lower left hand corner of this dialog there is a framed section called
Toolpath Settings. In this section you will control how you select surfaces to
be machined by the current operation. There are two choices: Machine All
Surfaces and Machine Selected Surfaces. By default Machine All Surfaces
will be selected which will select all surfaces of the imported solid model as
Machining Surfaces. In this exercise you will select the surfaces to be machined.

Toolpath Settings
Method
Machine All Surfaces

(@) Machine Selected Surfaces

1 Click on the <Clear Selection> button.

Toolpath Settings
Method

(") Machine Al Surfaces

@i Define Block = safe Area
Surface Selection
{® Machine Selected Surfaces Surface Type: | Machining Surface W
Selected Surfaces: 0

- Toolpath

2 In the Solid Model File window, click on the surfaces on the solid model as
indicated in the picture below:

3 Select the <Safe Area> button.

ine Blo =1 Sate Area
Define Block = 5afe Are

Surface Selection

Surface Type: | Machining Surface W
Selected Surfaces: 2

Clear Selection
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4  Set the Safe Area Type to Cylinder:

Type: | Cylinder v X
)
Radius f: 05197 Tl
r
Y
R_Rapid (R)
R_Clear (Cl): |D.05
Coce

5 Select <OK=> to close the Safe Area dialog

6 Click the <Close> button to return to the CAM Face Window.

Create CAD to apply the Spine Finishing Machining Curve

Boundary curves are created the same way as 2D profile curves. They are used as
tool path boundaries to restrict the machining area. In this example, you will section
the model and Transfer the Planar Geometry to the CAD window.

2 To create the boundary curves for this feature:
o 1 Click the CAD/CAM switch to enter the CAD mode.

@ 2 Section the model along the Face Plane by selecting the Sectional Part View
button on the Solid Model tool bar and click <OK=>.

Section Solid Model
Sectioning Plane: Face Plane v
Depth coordinate™: 0
["]Reverse Direction

Preview 0Ok Close

“Enter Number or Selectfrom Solid Model,

scleee o-hom- L@

2

3 Double click on the face of the solid model as indicated below to open the
Surface Info dialog.

Double click here
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4  Click the <Transfer Planar Geometry > button in the Surface Info dialog
shown below to transfer the profile into the CAD Face Window.

- Surface Info H

Surface Type: Plane
Angle with XY Plane: 30

C Angle: 165
B Angle: 90

X Offset 0

Y Offset 0

Z Offset 0

Transfer Geometry

[#]SetFace Plane as Selected:

SetBoundaries

Transfer Planar Geometry |

5 Click the Convert Curved Edges to Arcs radio button.

Convert Curved Edges H

Options
® Convert Curved Edges to Arcs

(_) Convert Curved Edges to Lines

Curve Tolerance: |0.001

| QK | | Cancel |

The CAD window as shown below:
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6 Create a line through two points at the base of the abutment by selecting the
_/ Line Through two points Icon and the End of an Element snap mode
icon and then select the base of the two radiuses.

™.
T LVPPEX 2alaqalHOQAY
= oy RA® -+ O XN O = | DefineEnd Point
&k &
‘.‘gg
PAIEe
& 14
Q&
£ 9
®®
©QO
o)
AO
n A
LSO

Finished line shown below:

7 Make a line through the middle of this line and the end of the part by
selecting the Line Through two points Icon and the Middle of an
Element snap mode icon and then select the middle of the two lines as

shown.

N VFAFEYI@a 8 aa

zv RA B - FH O X\ | = | Define End Point

AN\

TOR A
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Finished line shown below:

. 8 Click anywhere in the Face Window to deselect the geometry.
EH 9 Switch to the CAM mode.
l?l 10 Choose the Chain Geometry icon

11 With the Chain Geometry icon click on the line just created as shown in the
picture below to create a boundary curve for the toolpath.

12 Double click on the profile line with the Selection Arrow and set the Distance
from Face Origin to O.

Curve Properties

Curve Type Used in Operation
() Boundary

(C)Pattern

(@) 5pine

Curve Definition

Distance From Face Origin: | 0

Tool PosTmy

Boundary Type:

oK Cancel
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Verify the Tool Path

Once you have created the surface group you can visually verify the tool path
PartMaker has calculated. To do so:

- 1 From the Part Features menu choose Verify Work Group Tool Path.

2 In the Tool Path Verification Options click the Hollow radio button as
shown below.

3 Enter a Verification Delay of 5.

“&  Note: When entering a Verification Delay of greater than O, you will see
the 3D representation of the cutting tool moving along the Solid Model.
When Verification Delay is set to 0, you will only see the path of the
tool on the Solid Model.

Verification on Face Window

D Enable Verification on Face Window

Show Tool as:
(®) Hollow
() Solid Stock Mation Simulation
(") Do not show tool

Verification on Solid Model
Enable Verification on Solid Model
Show Tool as:
(®) Solid
() Do not show tool

[ ]Promptfor Separate Verification of each Operation
Verification Delay (0-9)

OK || Cancel |
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4  Click <OK= to show the calculated tool path. Your screen should appear as
shown below:

& Note: Notice above, the line that extends into the programmed tool path.
This line represents the Lead In & Lead Out set in the Leads and Links
property page. Creating this line assures that the tool will safely
approach the stock without risking a tool collision.

% 5 From the Part Features menu choose Hide Work Group Tool Path.
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Exercise 3. Lead/Lean Finishing Using
PartMaker Advanced Surface Machining
Multi-Axis (ASM-MX-T) for SwissCAM and
Turn-Mill

Introduction

This tutorial is designed to help you learn the steps to go through in using
PartMaker SwissCAM or PartMaker Turn-Mill to program parts on a lathe utilizing
PartMaker’s Advanced Surface Machining Multi-Axis Module. This tutorial assumes
that you have a good working knowledge of either PartMaker SwissCAM or Turn-Mill.
Though the PartMaker SwissCAM module is used for this tutorial, the steps can be
identically replicated if working in PartMaker Turn-Mill.

This tutorial has been developed for use with PartMaker Version 2015 and higher
and uses files in the C:\PartMaker \pm-swiss\ASM-MXT_Surface_Machining
\Tool_Axis_ASM-MXT_Sample folder.

Creating a Lead/Lean Finishing Tool Path on a Solid model Part

In this section of the tutorial you will create and verify surfacing tool paths for
Lead/Lean Finish machining on the imported solid model using ASM-MX-T.

Create a New Face Window for Surfacing on the part

The first step in creating a surfaced feature in PartMaker Turn-Mill or SwissCAM is to
create a new Face Window. In this case, you will use the Mill 5-Axis Face Window:

1 Choose Setup from the View menu

2 In the Setup dialog, click the <New=> button to create a new Face Window.
3 From the Machining Function drop down menu, choose Mill 5-Axis Plane.
4

In the Rename To: field, type “Lead/Lean” and click <Apply>=. Your
completed Setup dialog should appear as shown below:

e Setup “

Settings Stock Machining Function
(® Main Spindle () Sub-Spindle  Seffings Bar

Mill 5 Ads Plane

Orientation Boundaries List of Face Windows

T Frort
n 2 Suface Mil Face
oD 3 Wil Sides_0
4side_hol_50
5 chamfer_270

L1 6 Lead/Lean

1%
~/

L —|

Length(L): 26159 op:|1 Rename to:
o0 § |Lead/Lean

Tool Change X(Xc): 1 New Delete

iR Duplicate User Data

Face Options. . Close

nm—o=
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5 Select the <Face Options> button: Set the Orientation Options as shown

below:

Orientation Options

Local Origin X (¥o) :
Local Origin ¥ (o) :
\ Local Origin Z {Zo) :

Index Angle (C)
50

Inclination Angle (B) :

05

(X0, ¥a,Za)

Arcs Output Options
[ Break Arcs Into Lines
Arc Tolerance (T)

Roughing:

Bz

Flnishing:

6 Click the <OK=> button to close the Face Options dialog.

7 Click the <Close> button to close the Setup dialog.
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Create a New Surface Group for Lead/Lean Finishing Machining

In this section of the tutorial you will create and verify a tool path using Lead/Lean
Finishing on the imported solid model.

1 Choose New Surface Group from the Part Features menu. The Surface Group
Parameters dialog will display.

2 Select the 5 Axis Simultaneous option from the Toolpath Type drop down
menu.

3 Select the Raster Finishing strategy. (Lead/Lean is also available in Spine
Finishing and 3D Offset Finishing)

4 Enter a tool diameter of 0.300 in (7.62 mm) in the Diam (d) field and click
the <Select Tools> button.

5 In the Group Name field enter “Lead/Lean Raster Finish” and click
<Apply>=. The dialog should now appear as shown below:

Toalpath Type: | 5 Aus Srewdlansous v

Cperabons Diam(d)  TeollD Swategy
Ruoughing W Model Area Clearance Optioes
o] Finishing 03 O B Ras n v | Optoas | @
Flsmsachia B coo g Opices
Obons

[lProjecton Kl Panern Fnishin
Toolpath Setings WOsing Black 4 Gate Area Mo, of maves = Toolpath - 5626
Matod Group Na
— . Surfacs Salaction S
(®) Machine Al Sudaces Suiace Type: | Maching Suface » Lead/Lean Raster Finish
(I Machios Selecled Sufsces h
Sulocted Sutaces: 30 Saivcillocle
Close Cancal
[Jiock Toolpati Claar Salsction e

Setting Strategy Options for Raster Finishing

Click the <Options=> button in the Surface Group Parameters dialog which will
open the dialog for the Raster Finishing strategy as shown below in the picture.

= B Raster finishing [ Raster finishing ]
W High speed
# Limit [
le
<> Point distribution S E
4 12 Tool axis Start comer | Lawer left b
#11! Leads and links Perpendicular pass
& Start point Perpendicular pass[ ]
& End point Shallow angle 30
Optimize parallel pass
Ordering
Style  Two way v
Tolerance
0.001
Thickness
0
Stepover
00
OK Cancel
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Raster Finishing settings

1 In the Raster finishing dialog, on the main page set the Start corner and
the Angle as shown below:

Angle E

Start corner | Lower left ‘ e ‘

Perpendicular pass
Perpendicular pass [ |

Shallow angle 320

Optimize parallel pass

2 Set the Ordering Style to Two way as shown below:
Ordering
Style | Two way v

3 In the Raster finishing dialog, on the main page enter the Tolerance value
of 0.001 (0.0254 for metric).

4  Set Thickness to 0. This is the amount of material to be left behind.

5 Set the Stepover amount to 0.01. This is the distance between successive
machining passes.

6 Select the Limit tab in the tree on the left in the dialog.
7 Set Boundary to Keep inside.
8 Set Block Limit Tool to Past Block.

E B Raster finishing | [ Limit ]
{Ir High speed
L Lirnit Boundary
<> Point distribution
0 I Tool axis
411! Leads and links Trimming | Keep inside ~
& Stant point
& End point Block
Limit tool | past black hd
Z limits
[ Maximum
0
[ Minimum

OK Cancel
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9 Select Tool axis tab in the tree on the left in the dialog.

<

x

-8 Raster finishing
i L.JF High speed

e
~. Tool aws imits

Lf Tool axis smoothing

-7 Leads and links

& Start point

..l End point

Tool axis

Tool axis
Lead/Lean u

Lead/Lean

Towards point

Mode | Contact normal - v

Fixed angle
MNone v

Coordinate system  pyq+

Cancel

10 Set the Tool axis to Lead/Lean.

11 Set the Lead/Lean angles:

Tool axis

Lead/Lean

Lead/Lean angles
Lead

W

Lean

15

Lead: Enter the angle of the tool axis in the direction of travel. It is
measured from the perpendicular to the direction of travel. O is vertical.
Typically, this is used to avoid cutting at the center of a ball nosed tool on
flattish areas. A typical Lead Angle is 15.

Lean: Enter the angle of the tool axis at right angles to the direction of
travel. O is vertical. Typically, a Lean Angle is used to avoid the tool holder
colliding with the part, to avoid collisions caused by a step, or to allow you to
use a smaller tool when machining up to a step.

Copyright @2014 Delcam Ltd

User Guide 3-5



12 Select Tool axis limits from the tree and set the Azimuth and Elevation

angles. Elevation is the B axis and Azimuth is the C axis.

Azimuth angle: Enter Start and End angles to define the angular limits of
the machine tool in the XY plane. O is along the X axis; 90 is along the Y
axis.

Elevation angle: Enter Start and End angles to define the angular limits of
the machine tool above the XY plane. O is in the XY Plane; 90 is along the Z
axis.

=8 Raster finsshing [ Tool axis limits ]
T High speed
: :;::"": P Tool ais limits (7]
=111 Leads and links Angle limits.
1) Heights Azimuth angle
1! First bead in Start | 0 End | 360
1! Lead in
11 Lead out Elevation angle
IT! Last lead out start | -90 End | 50
11! Extensions
11! Links
o Start point ERaeaange) 3
& End point .
Project tool axs to XY plane| |

ok || cancel

13 Turn on Tool axis smoothing: Enter the distance over which to smooth the

tool axis movement. With sudden changes in direction in a toolpath (such as
a right-angled corner), rapid changes of orientation of the tool axis leaves
dwell marks. To prevent this, the Smoothing distance blends the change in
orientation to produce a much improved surface finish.

B8 Raster finishing [ Tool axis smoathing ]
+.fF High speed
& Limit
Tool axi ithing [v|
- Point distribution 00! axis smoothing
=12 Tool axis Coordinate system part
! _T"I = Elevation
A Tool axis smoothing
———— Maximum angular correction
! Heights . T
i1 First lead in imut
LT Lead in Maximum angular correction
1T Lead out
(-1 Last lead out Smoothing distance
11! Extensions
L1 Links
--& Start point
& End point
<
<)

3-6 PartMaker
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14 Click the Leads and Links tab in the tree on the left in the dialog to expand

the Lead and Links features.

= B Raster finishing
" T High speed
W Limit
< Point distribution
=} Toot axis
| - Tool axis limits
1 Tool axis smoothing
B | cads and links
17 Heights
17 First lead in
10! Lead in
11! Lead out
10! Last lead out
11! Extensions
17 Links
- &if Start point
& End point

Leads and links

Leads and links summary
Leadin None
Lead out None
Short links | On surface
Long links  Safe

[ox ] conce

15 Click on Lead in on the tree to see the lead-in options.

16 Set the Lead in Type to None.

v

= B Raster finishing
T High speed
o Limit
Ay Point distribution
& 1 Tool axis
& Tool axis limits
& Tool axis smoathing
S Leads and links
11 Heights
1M First lead in
il Lcac i)
1T Lead out
11 Last lead out
11! Extensions
1T Links
@ Start point
& End paint

Lead in ]

Type | None v
Distance 0.01

Angle 0
Radius  0.01

Ramp options

& e
B |

ok ] [ conee

:
17 Click on “* to copy the same parameters from Lead In to Lead Out.

Copyright @2014 Delcam Ltd

User Guide 3-7



18 Click on Links on the tree to see the Links options.

19 Set the Short Link to On surface: This will make links follow the surface of
the triangulated model, and prevent gouging.

20 Set the Long link to Skim. This will move the tool clear of the part by the
specified incremental distance, descend at rapid feed to the specified
incremental distance above the contact point, and then plunge the remaining
distance.

21 Set the Retract and Approach moves to Tool Axis. This will make the
retract and approach moves have the same orientation as the tool axis.

— B Raster finishing ] [ Linke ]
Tr High speed
¥ Limit
£ Paint distribution short / Long threshold | 1
# 1 Tool axis
o 1 Leads and links Short | On surface Y
1T Heights Long  Skim w
107 First lead in
11 Lead in
1T Lead out Retract and approach moves
117 Last lead out Aleng Tonol axis w
1T Extensians ~
1 Linis| Automatically extend [v]
& Start point Maximum length | 10
& End point Retract distance 0
Approach distance 0

OK Cancel

22 Select <OK=> to return to the Surface Group Parameters.
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Select the Surfaces for Machining

At this point you should still have the Surface Group Parameters dialog open. In
the lower left hand corner of this dialog there is a framed section called Toolpath
Settings. In this section you will control how you select surfaces to be machined by
the current operation. There are two choices: Machine All Surfaces and Machine
Selected Surfaces. By default Machine All Surfaces will be selected which will
select all surfaces of the imported solid model as Machining Surfaces. In this
exercise you will select the surfaces to be machined.

1 Select the <Clear Selection> button.

@ Define Block = 5afe Area
Surface Selection

Surface Type: | Machining Surface W
Selected Sufaces: 30

Clear Selection

2 Now select the surfaces to be machined.

3 In the Solid Model File window, click on the surfaces on the solid model as
indicated in the picture below: You should have 11 surfaces selected.

4 Click the <Close=> button to return to the CAM Face Window.
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Verify the Tool Path

Once you have created the surface group you can visually verify the tool path
PartMaker has calculated. To do so:

7, 1 From the Part Features menu choose Verify Work Group Tool Path.

2 In the Tool Path Verification Options click the Hollow radio button as
shown below.

3 Enter a Verification Delay of 5.

Verification on Face Windaw

Enable Venficabon on Face Wndow
Show Taol as:
® Hollow
") Solid Stock Mobon Sanudation
_1 Do not show ool
Verfication on Solid Model
| Enable Venhicabon on Sobd Modoel

Show Taol as:

®) Sobd

t show ool

[ ] Pramptfor Separate Verfication of each Operation
Verification Delay (0-9) 5

OK Cancel

%  Note: When entering a Verification Delay of greater than O, you will see
the 3D representation of the cutting tool moving along the Solid Model.
When Verification Delay is set to 0, you will only see the path of the
tool on the Solid Model.

4 Click <OK=> to show the calculated tool path. Your screen should appear as
shown below:

“#  Note: Notice above, the line that extends into the programmed tool path.
This line represents the Lead In & Lead Out set in the Leads and Links
property page. Creating this line assures that the tool will safely
% approach the stock without risking a tool collision.

5 From the Part Features menu choose Hide Work Group Tool Path.
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Exercise 4: 5 Axis Surface Swarf
Finishing Using PartMaker Advanced
Surface Machining (ASM-MX-M) for
PartMaker Mill

Introduction

This tutorial is designed to help you learn the steps to go through in using
PartMaker Mill’s Advanced Surface Machining Milling (ASM-MX-M). This tutorial
assumes that you have a good working knowledge of PartMaker Mill.

This tutorial has been developed for use with PartMaker Version 2015 and higher
and uses files in the C:\PartMaker\pm-milN\NASM-MXM_ Surface_Machining
\ASM-MXM_ Swarf_Tutorial folder.

Creating a Surface Swarf Tool Path on the Solid model Part

In this section of the tutorial you will create and verify surfacing tool paths for
Surface Swarf Finish machining on the imported solid model using ASM-MX-M.

Create a New Face Window for Surfacing on the part

The first step in creating a surfaced feature in PartMaker Mill is to create a new Face
Window.

1 Choose Setup from the View menu

2 In the Setup dialog, click the <New=> button to create a new Face Window.
3 From the Machining Function drop down menu, choose Mill 5Axis Plane.
4

In the Rename To: field, type “Swarf” and click <Apply>=. Your completed
Setup dialog should appear as shown below:

Table Stock PartID Machining Function:
Rotary 5 Axis Setiings... Box 1 Mill 5 Axis Plane
Orientation Boundaries List of Face Windows
1 Front
b1
S
(%2,y2)
Vel oy
£ X,
x1,y1)
Height(H): 1 | x1 :4 x2: |4 , ]Renamem
| = = pm ]
yi:|3 yZi3 — x
' ) ) New Delete
Duplicate:.. UserData..

e Work Offset | G54
i 1 r
s | Apply | Close

5 Click the <Close> button to close the Setup dialog.
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Create 5 Axis Face Plane for Surface Swarf Machining

1 Double click on the surface as shown below:

2 Select Transfer Planar Geometry:

& Surface Info
Sufnce Trpe : Flane
g weh XY Plane: 0
€ Anghe: ]
e
X Offset:
¥ Offeet:

Z0ffset:
Transfer Ginometry
[ et Face Flae o Seected
[] et Bourndsies
Trnruser Planas Geometry

3 Click the <OK=> button to transfer the geometry and set the face plane for
this Surface group.

4 In the Setup Dialog the <Face Options> have been updated to the
Orientation for this face.

Iedependent, Add Hew Siock

Dependert, Use Siock defined for Face:

Wk Cosrdratan
B
Yo: g
wig

4-2 PartMaker Copyright @2014 Delcam Ltd



Create a New Surface Group for Surface Swarf Machining

In this section of the tutorial you will create and verify a tool path for Surface Swarf
machining on the imported solid model.

1 Choose New Surface Group from the Part Features menu. The Surface Group
Parameters dialog will display.

2 Select the 5 Axis Simultaneous option from the Toolpath Type drop down
menu.

Select the Swarf Finishing strategy.

4 Enter a tool diameter of 0.5 in (12.7 mm) in the Diam (d) field and click the
<Select Tools> button.

5 In the Group Name field enter “Surface Swarf” and click <Apply>. The
dialog should now appear as shown below:

Operations

Strategy
Roughing 0.25 ‘ Model Area Clearance Options
] Finishing 05 015 €} Swarf Finishing v ®

& Raster Finishing

Remachining g Raster Flat Finishing Options
Projection £ 3D Offset Finishing Options
@@ Offset Aat Finishing
Toolpath Settings

.D . Constant Z Finishing

Surfact ‘ Steep and Shallow Finishing

‘-‘__: Radial Finishing ce v

iral Finishing

No. of moves in Toolpath : 0
Method

Machine All Surfaces
(®) Machine Selected Surfaces

urface Swarf

| @
d
=4
L]
=
)
El
@

Select Tools

Lock Toolpath

B Spine finishing

Setting Strategy Options for Surface Swarf Machining

Click the <Options> button in the Surface Group Parameters dialog which
will open the dialog for the Swarf Finishing strategy as shown below in the
picture.

- C ; x

= @ Swarl finishing [
& Position
#h Gouge avaidance

Swarf finishing I

Drive curve

S Multiple cuts Radial offset | §

o E'“:::gh P Minimum fanming distance 0

“» Point distribution Fan at end of planes [¥]
-} Tool axis Reverse axis|_|
0 10! Leads and links Follow surface laterals |

& Start point

& End pont Surface joming tolerance

0.01

Tolerance Cul direcion
0.001 Climb ~
Thickness
. %
Ok Cancel
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General Swarf Finishing Settings

1

In the Swarf finishing dialog, on the main page enter the Tolerance value
of 0.001 (0.0254 for metric) as shown below:

Tolerance Cut direction
Thickness

o |

Select Position.
Set the Base Position to Bottom.

If you set Offset to a negative value the end mill will track that distance
below the bottom curve.

=6\ Swarf finishing
X
7% Gouge avoidance
= Multiple cuts
fF High speed
-8 Limit
£ Point distribution
]-k‘. Tool axis
i'T! Leads and links
@ Start point
@I End point

Position

Lower Limit
Base position ’m

offset|0 |

OK | | Cancel
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5 Select Gouge avoidance.

6 Check the box for Gouge Checking.

7 Select Limit.

£ & Wiretrame swarf finishing

= Multiple cuts
T High speed
o Limit
2 Point distribution
w1 Tool axis
@ 1 Leads and links
o Start point
& End point

Gouge avoidance ]

Gouge check [+
Strategy | Trace W
Degouge tolerance  0.01

8 Set Boundary to Keep inside.
9 Set Block Limit Tool to On Block.

=6\ Swarf finishing

| X position
5 Gouge avoidance
= Multiple cuts
= High speed

[ limit

;- Point distribution

&1 Tool axis

11! Leads and links

J Start point

i-@f End point

Limit ]

Boundary

Block

Z limits

Silasag
Limit tool | On block v

[] Maximum

] Minimum
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10 Select Tool Axis.

11 Tool Axis will be set to Automatic.

& € Swarl finishing [ Tool axis I
& Position
il Gouge avoidance Tool axis

= Multiple cuts ; |

L ¥ High speed Automatic bl
 Limit

2 Point distribution

1£ Tool aas limits
1 Tool axis smoothing
£ 12! Leads and links
| 1T Heights
W First lead in
1! Lead m
T Lead out
I Last lead out
1! Extensions
1Y Links
| & start point
& End paint

Lok 1 concer |

12 Click the Leads and Links tab in the tree on the left in the dialog to expand
the Lead and Links features.

13 Click on Lead in on the tree to see the lead-in options.

B Swarl finishing [ Leads and links I
& Position
il Gouge avoidance
= Multiple cuts
T High speed Leads and links summary B
# Limit Lead in | Surface normal arc |
* Point distribution Lead out | Surface normal arc
£ 1 Tool axis AL AL B
1£ Tool was limits Short links _Shm
1£ Tool axis smoothing Long links | Skim

H Leads and links
T Heights
W First lead in
1! Lead m
T Lead out
I Last lead out
1! Extensions
1Y Links
| & start point
& End paint

Lok 1 concer |
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14 Set Type to Surface Normal Arc.

=@ Swarf finishing
< Position
Gouge avoidance
= Multiple cuts
- High speed
-8 Limit
<» Point distribution
=1 Tool axis
-1 Tool axis limits
12 Tool axis smoothing
=11 Leads and links
-1 Heights
I First lead in
Byl ead in|
17! Lead out
T Last lead out
-1 Extensions
-1 Links
-3 Start point
@ End point

1¥pe surface normal arc_ |
Distance E

Angle ‘E

Radius ‘E

Ramp options

(3] [¥]

15 The Distance field would now be enabled. Enter a value of O in the distance

field.

16 Set the Angle to 90.

17 Set the Radius to .250 (6.350).

:
18 Click on “* to copy the same parameters from Lead In to Lead Out.

19 Click on Links on the tree to see the Links options.

20 Set the Short and Long link to Skim. This will move the tool clear of the
part by the specified incremental distance, descend at rapid feed to the
specified incremental distance above the contact point, and then plunge the
remaining distance.
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21 Set the Retract and Approach moves to Tool Axis. This will make the
retract and approach moves have the same orientation as the tool axis.

=8 Swarf finishing
..Z Position
-5 Gouge avoidance
= Multiple cuts
*§r High speed
%8 Limit
-~y Point distribution
212 Tool axis
}f Tool axis limits
.1 Tool axis smoothing
211! Leads and links
1T Heights
1T First lead in
T Lead in
-1 Lead out
-1 Last lead out
-1 Extensions
4] 1k |
@ Start point
& End point

Links

Short/Long threshold | 1
Short |Skim v
Long | skim v

Retract and approach moves

Along | Tool axis v

Automatically extend

Maximum length | 10 ‘

Retract distance 0

Approach distance 0

22 Select <OK=> to return to the Surface Group Parameters dialog.
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Select the Surfaces for Machining

At this point you should still have the Surface Group Parameters dialog open. In
the lower left hand corner of this dialog there is a framed section called Toolpath
Settings. In this section you will control how you select surfaces to be machined by
the current operation. There are two choices: Machine All Surfaces and Machine
Selected Surfaces. By default Machine All Surfaces will be selected which will
select all surfaces of the imported solid model as Machining Surfaces. In this
exercise you will select the surfaces to be machined.

Toolpath Settings
Method
Machine All Surfaces
(®) Machine Selected Surfaces

1 In the Solid Model File window, click on the surfaces on the solid model as
indicated in the picture below: This will create the Top and Bottom curve
automatically for the surface group.

2 Click the <Close> button to return to the CAM Face Window.
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Verify the Tool Path

Once you have created the surface group you can visually verify the tool path
PartMaker has calculated. To do so:

- 1 From the Part Features menu choose Verify Work Group Tool Path.

2 In the Tool Path Verification Options click the Hollow radio button as
shown below.

3 Enter a Verification Delay of 5.

“&  Note: When entering a Verification Delay of greater than O, you will see
the 3D representation of the cutting tool moving along the Solid Model.
When Verification Delay is set to 0, you will only see the path of the
tool on the Solid Model.

Venbcabon on Face Window
["]Enable Verification on Face Window
Bhow Tool as
(®) Hallow
) Solid Stock Mobon Sirulason
() Do nat show tacl
Venbcabon on Sobd Model
|| Enable Verification on Solid Madel
Bhow Tool as
® Solid
{1 o ned show ool
[#]Shaw Teclpat

[ Promgtior Separate Verification of each Operation

Varfication Delay (0-8) |5

OK | Cancel

4 Click <OK=> to show the calculated tool path. Your screen should appear as
shown below:

&  Note: Notice above, the line that extends into the programmed tool path.
This line represents the Lead In & Lead Out set in the Leads and Links
property page. Creating this line assures that the tool will safely
% approach the stock without risking a tool collision.

5 From the Part Features menu choose Hide Work Group Tool Path.
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Exercise 5: Tool axis control Finishing
Using PartMaker Advanced Surface
Machining (ASM-MX-M) for PartMaker
Mill

Introduction

This tutorial is designed to help you learn the steps to go through in using
PartMaker Mill to program parts on a 5-Axis mill utilizing PartMaker Advanced
Surface Machining Multi-Axis module. This tutorial assumes that you have a good
working knowledge of PartMaker Mill.

This tutorial has been developed for use with PartMaker Versions 2015 and higher
and uses files in the C:\PartMaker\pm-milN\NASM-MXM_ Surface_Machining
\ASM-MXM_Tool_Axis_Tutorial folder.

Creating a Tool Axis control Finishing Tool Path on the solid
model

In this section of the tutorial you will create and verify surfacing tool paths for Tool
Axis control Finish machining on the imported solid model using ASM-MX-M.

Fixed Angle: This fixes the tool axis; using Azimuth or Elevation, to a specified
value after the orientation has been calculated using the orientation selected as the
Tool axis. This fixes one rotational axis of a machine tool wherever possible, giving
an improved surface finish and increases the overall feed rate by reducing
acceleration and deceleration. The locked axis is overridden only to avoid a collision

and to ensure the tool stays on the part.Create a New Face Window for
Surfacing on the part

The first step in creating a surfaced feature in PartMaker Mill is to create a new Face
Window. In this case, you will use the Mill 5-Axis Face Window:

1 Choose Setup from the View menu
2 In the Setup dialog, click the <New=>= button to create a new Face Window.

3 From the Machining Function drop down menu, choose Mill 5-Axis Plane.
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4 In the Rename To: field, type “Tool Axis” and click <Apply>. Your
completed Setup dialog should appear as shown below:

e Setup “

Table Stock Part ID Machining Function:

Seftings... Rotary 5 Auxis Box 1 Mill 5 fods Plane v

Crientation Boundaries List of Face Windows

1BOCD
2B30CD
it 3 B30 C180

{%2,¥2)

¥

3=y
&
ES

(=x1,¥1)

Height(H): |1.55 x1: -0.25 x2: |0.25 Rename to:

y1:|-1.56250 y2: |1.562500 4 || Tool Auxis|

New Delete
Duplicate... User Data...

Work Offset: |GR4 Aoply Close

5 Select the <Face Options> button. Set the orientation as shown below:

Face Options

Face Designation in Muttiple Stocks Machining Orientation Options

Independent, Add Mew Stock

Index Angle (C)

Dependent, Uise Stock defined for Face
Inclination Angle (B)

Local Origin X (o)
Work Coordinates
- Local Origin Y (o)
Xw: 55 LS
& 7 BY Local Origin Z (Zo)
Yw: g : -
Zw
Zw: g5

Arcs Output Options

[Jireak Arcs Into Lines:
Arc Tolerance (T)
Roughing|0.0005 Cancel

Finishing:| 0.0005

6 Select <OK> to close the Face Options.
7 Click the <Close> button to close the Setup dialog.
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Create a New Surface Group for Tool Axis control Finishing

Machining

In this section of the tutorial you will create and verify a tool path using Tool axis
control Finishing on the imported solid model.

9

Choose New Surface Group from the Part Features menu. The Surface Group
Parameters dialog will display.

2 Select the 5 Axis Simultaneous option from the Toolpath Type drop down

menu.

3 Select the Raster Finishing strategy. (Tool Axis control is also available in
3D Offset, Constant Z, and Spine Finishing)

4 Enter a tool diameter of 0.250 in (6.35 mm) in the Diam (d) field and click
the <Select Tools> button.

5 In the Group Name field enter “Fixed Angle” and click <Apply>. The
dialog should now appear as shown below:

& Surface Group Parameters
[ Toolpath Type: | 5 fxis Simuttaneous W
Operations Diam (d)  Tool ID Strategy
Roughing 0.25 ’ Model Area Clearance Options
Firishing 025 T007 "mr B Raster Finishing v | |Opions| ®
Remachining F Comer Finishing Cptions
[ Projection m Pattem Finishing Ciptions
Tookath Setiings @ Define Block i safe Area
Method
() Machine All Surfaces EriFEs S
{®) Machine Selected Sufsces Surface Type: | Machining Surface w
Selected Sufaces: 0
Lock Toolpath

MNo. of moves in Toolpath : 0

Group Name:
Fixed Angle

Select Tools
Cancel
Apply

Close
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Setting Strategy Options for Raster Finishing

Click the <Options=> button in the Surface Group Parameters dialog which will
open the dialog for the Raster Finishing strategy as shown below:

&

Raster Finishing “

=] E Raster finishing
ﬁ? High speed
o Limit

Qo Point distribution
Irf‘; Tool axis

1T Leads and links
e? Start point

eﬂ End point

(

Raster finishing ]

Perpendicular pass
Perpendicular pass[_]

Shallow angle 30

Optimize parallel pass
Ordering

Tolerance

=

hickness

-

Stepover

0.05

5-4 PartMaker
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General Raster Finishing settings

1 In the Raster finishing dialog, on the main page set the Start corner and the
Angle as shown below:

Angle

Start corner | Lower left

Perpendicular pass

Perpendicular pass[ |

Shallow angle 30

Optimize parallel pass

W

2 Set the Ordering Style to Two way as shown below:

Ordering

Style | Two way

W

3 In the Raster finishing dialog, on the main page enter the Tolerance value of
0.001 (0.0254 for metric) as shown below:

4  Set Thickness to zero. This is the amount of material to be left behind.

Set the Step over amount to .010. This is the distance between successive
machining passes.

6 Select the Limit tab in the tree on the left in the dialog.

Tolerance
0.001
Thickness
0

Stepover

0.01

7 Set Boundary to Keep inside.
8 Set Block Limit Tool to Past Block.

e Raster Finishing

- B8 Rasterfinishing
T High speed
®

% Point distribution
# Tool axis

1! Leads and links
@l Start point
@ End point

(

Limit

Boundary

Trimming Keep inside

Block

Limit tool | past block
Z limits

[IMaximum

[IMinimum

v

Cancel
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9 Select Tool axis tab in the tree on the left in the dialog.

10 Set the Tool axis to Vertical.

11 Set the Fixed angle to Elevation 30:

12

Fixed angle

EERTT 30

Coordinate system part

Elevation angle: is the angle from the Tool Axis projection onto the XY
plane toward the positive Z-axis. The elevation angle is between -90 and 90

degrees.

Azimuth angle: is the angle from the positive X axis toward the positive Y
axis, to the Tool Axis vector's orthogonal projection onto the XY plane. The
azimuth angle is between 0 and 360 degrees.

Select Tool axis limits: Set the Azimuth and Elevation angles. Elevation is
the B axis and Azimuth is the C axis.

Azimuth angle: Enter Start and End angles to define the angular limits of
the machine tool in the XY plane. O is along the X axis; 90 is along the Y

axis.

= Raster Finishing n
- B5 Rasterfinishing [ Tool axis limits ]
fiF High speed
8 Limit
Tool axis limits
\\‘- Point distribution .
=12 Tool axis Mode | Movetool axis v
ot e
Tool axis smoothing -
17 Leads and links g

@ Start point
@/ End point

Azimuth angle

Start | 0 End | 360

Elevation angle

Start End
Damping angle | 3

Project tool axis te XY plane[ ]

5-6 PartMaker
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13 Turn on Tool axis smoothing: Enter the distance over which to smooth the
tool axis movement. With sudden changes in direction in al toolpath (such as
a right-angled corner), rapid changes of orientation of the tool axis leaves
dwell marks. To prevent this, the Smoothing distance blends the change in

orientation to produce a much improved surface finish.
| < |

&

Raster Finishing

B Raster finishing
'ﬁ? High speed
-0 Limit
- Point distribution
12 Tool axis
12 Tool asis limits
217! Leads and links
1T Heights
T First lead in
AT Leadin
Lead out
AT Last lead out
17! Extensions
7! Links
@ Start point
@7 End point

13 4

[

Tool axis smoothing

Tool axis smaothing

Coordinate system  par

Elevation

Maximum angular correction | 5

Azimuth

Maximum angular correction | 5

Smoothing distance | 0.05

14 Click the Leads and Links tab in the tree on the left in the dialog to expand

the Lead and Links features.

15 Click on Lead in on the tree to see the lead-in options.

&

Raster Finishing

=1 B8 Raster finishing
TF High speed
488 Limit
-y Paint distribution
=14 Tool axis
E Tool axis limits
1# Tool axis smoothing
1T Heights
AT First lead in
T Leadin
I
T

1T Lead out
T Last lead out

Leads and links

Leads and links summary

Lead in | None
Lead out | None
Short links | Skim

Long links | Skim
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16 Set the Lead in Type to None.

17
18
19
20

21

&

Raster Finishing

== Raster finishing
.. ] High speed
o Limit
% Point distribution
- 12 Tool axis
1 Tool axis limits
}f Tool axis smoothing
1T Leads and links
LY Heights
AT First lead in
! Leadin
| Lead out

2T Links
@& Start point
-1 End point

( Lead in

Type None v
Distance 0.1

Angle 0

Radius 0

Ramp options

OK Cancel

:
Click on “*~ to copy the same parameters from Lead In to Lead Out.

Click on Links on the tree to see the Links options.

Set the Short Link to Circular arc: This will make the tool moves circular.

Set the Long link to Skim. This will move the tool clear of the part by the
specified incremental distance, descend at rapid feed to the specified
incremental distance above the contact point, and then plunge the remaining

distance.

Set the Retract and Approach moves to Tool Axis. This will make the
retract and approach moves have the same orientation as the tool axis.

% Point distribution

= }_": Tool axis

; }_‘f, Tool axis limits

14 Tool axis smoothing
| Leads and links

1Y Heights

First lead in

Lead in

Lead out

Last lead out

Extensions

Em

& Raster Finishing ﬂ
DE Raster finishing ( Links W
... TFF High speed
-8 Limit

Short / Long threshold | 1
Short | Circular arc v

Leng | skim v

Retract and approach moves
Aleng | Tool axis v
Automatically extend [
Maximum length | 10
Retract distance 0

Approach distance 0

OK Cancel
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Select the Surfaces for Machining

At this point you should still have the Surface Group Parameters dialog open. In
the lower left hand corner of this dialog there is a framed section called Toolpath
Settings. In this section you will control how you select surfaces to be machined by
the current operation. There are two choices: Machine All Surfaces and Machine
Selected Surfaces. By default Machine All Surfaces will be selected which will
select all surfaces of the imported solid model as Machining Surfaces. In this
exercise you will select the surfaces to be machined.

Toolpath Settings
Method
Machine All Surfaces

(®) Machine Selected Surfaces

1 In the Solid Model File window, click on the surfaces on the solid model as
indicated in the picture below:

2 Click the <Close> button to return to the CAM Face Window.

Verify the Tool Path

Once you have created the surface group you can visually verify the tool path
PartMaker has calculated. To do so:

i 1 From the Part Features menu choose Verify Work Group Tool Path.

2 In the Tool Path Verification Options click the Hollow radio button as
shown below.
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3 Enter a Verification Delay of 5.

Note: When entering a Verification Delay of greater than O, you will see

the 3D representation of the cutting tool moving along the Solid Model.
When Verification Delay is set to 0, you will only see the path of the
tool on the Solid Model.

Tool Path Verification Options

Verfication on Face Window
["] Enable Verfication on Face Window

Show Tool as:

® Hollow
Solid

Do not show tool

Verfication on Selid Model
Enable Verfication on Solid Model

Show Toal as:

(®) Solid

(") Do not show tool
Show Toolpath

[ Prompt for Separate Verfication of each Cperation
Verfication Delay (0-9)

Carc

Click <OK=> to show the calculated tool path. Your screen should appear as
shown below:

From the Part Features menu choose Hide Work Group Tool Path.
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