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Introduction to PartMaker/Advanced
Surface Machining (ASM) Module

Introduction

PartMaker/Advanced Surface Machining Module (ASM) includes toolpath-generation
machining strategies for milling free-shape surfaces using Machining Centers
(PartMaker/Mill), Turn-Mill Centers (PartMaker/Turn-Mill) and Swiss-type Lathes
(PartMaker/SwissCAM) equipped with Live Tooling.

To use ASM, you need the ASM cost option.
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Key issues in milling of complex shapes are:
= Accuracy and finish of the part.
= Convenience in generation of desired toolpaths.
= The time spent preparing and validating toolpaths prior to machining.
= The machine-time required to complete the operation.

It is also important that the toolpaths are correct and that the tool does not gouge
the part or leave material in unexpected portions. ASM addresses all these key
issues. It implements algorithms that dramatically cut down the time required for
manufacturing of parts. Inputs required by ASM can be provided as an imported
Solid Model. The user has the ability to machine the entire model or he or she can
select certain sections using the mouse. Subsequent to this, ASM operates without
any intervention and produces toolpaths as specified. ASM ensures that the
toolpaths are mathematically accurate and gouge-free to the given tolerance.
Desired toolpath geometry and the surface finish are obtained with appropriate
choice of settings used to generate the toolpaths.

The machining strategies in ASM are fast, safe and reliable. They cover different
phases of milling, namely, Roughing, Finishing, Remachining and Projection
Machining. For each phase, toolpaths in various machining styles are possible, also
known as strategies. For each machining strategy, further variation in the toolpath
can be introduced by using different boundary conditions, transitions, entry or exit
conditions and other toolpath parameters.

Copyright @2014 Delcam Ltd User Guide 1



Major Features

Input Options

Imported Solid Models: Parasolid Files (*.x_t, *.x_b), SolidWorks Files
(*.sldprt), Inventor Files (*.ipt), STEP (*.STEP, *.STP) and STL files (*.stl).

Boundary curves and Projection Curves are constructed as standard

PartMaker Profiles

Surface Machining Options

Roughing

Model Area Clearance — Includes Raster and Offset roughing

Finishing

Raster Finishing

Raster Flat Finishing

3D Offset Finishing

Offset Flat Finishing
Constant Z Finishing

Steep and Shallow Finishing
Radial Finishing

Spiral Finishing

Rotary Finishing

Remachining

Corner Finishing

Corner Pencil

Projection

Pattern Finishing

Cutting Limits and Constraints Options

Machining of the entire model
Machining of mouse-selected sections
Usage of Boundary Curves as defined by Limits

User-Defined and Selected Surface Limits

Milling Tool Types Options

Ball Nose Tool
Bull Nose Tool
Flat End Tool
Taper End Tool
Lollipop Tool
Slotting Cutters

2 PartMaker
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Surface and Tool Orientation Options
ASM for PartMaker/Mill supports:
= 3-Axis Milling with Z-oriented Tools
ASM for PartMaker/SwissCAM supports:

= 3-Axis Milling with Z-oriented Tools (Face Type: Mill XY Plane) on either
stationary or moving stock

= 3-Axis Milling with X-Oriented Tools (Face Type: Mill ZY Plane) on either
stationary or moving stock

= 3-Axis Milling with Arbitrarily-Oriented Tools (Face Type: Mill 5-Axis Plane)
on either stationary or moving stock

= Polar Milling with Z-oriented Tools (Face Type: Mill End Polar) on either
stationary or moving stock

= Polar Milling with X-oriented Tools (Face Type: Mill Diameter Polar) on either
stationary or moving stock

= Cylindrical Milling with X-oriented Tools (Face Type: Mill Diameter Polar) on
either stationary or moving stock

ASM for PartMaker/Turn-Mill supports :

= 3-Axis Milling with Z-oriented Tools (Face Type: Mill XY Plane)

= 3-Axis Milling with X-Oriented Tools (Face Type: Mill ZY Plane)

= Polar Milling with Z-oriented Tools (Face Type: Mill End Polar)

= Polar Milling with X-oriented Tools (Face Type: Mill Diameter Polar)

= Cylindrical Milling with X-oriented Tools (Face Type: Mill Diameter Polar) on
either stationary or moving stock

Copyright @2014 Delcam Ltd User Guide 3



What Makes ASM Unique?

The ASM module provides PartMaker users a powerful, yet easy to use tool for
programming parts with complex geometry or those requiring advanced machining
strategies. PartMaker’s ASM module is totally unique to many other 3D surfacing
packages on the market today for the following reasons:

Developed In House, Not Licensed — Unlike other CAM vendors who license
the algorithms that underlie their surfacing software, Delcam develops all of its
software in house through its industry leading development team numbering
over 200 strong, the largest CAM development team in the industry. By
providing you with technology we develop rather than license, we are able to
provide you more intelligent, better supported software which will give you the
competitive edge for less cost. The surfacing machining algorithms found in ASM
are the same as those in PowerMILL, Delcam’s industry leading CAM system for
the manufacture of complex shapes such as those found in the mold making
industry.

Wide Variety of Machining Strategies and Parameters — ASM includes a
wide variety of surfacing strategies and parameters. ASM gives you a solution to
any complex machining challenge you may run across, assuring total control of
the tool and surface finish each step along the way.

The Power You Need, the Ease of you Demand — While ASM provides you
the power of the CAM industry’s most powerful machining algorithms, it is also
very easy to use, so you can program even the most complex jobs very quickly.
ASM has a highly graphical user interface, making it quick to learn and easy to
use. The software has a very easy to follow and logical work flow.

Fast Calculation Times — Using Delcam’s unique surface machining
technology, ASM tool paths calculate very quickly, which means you get from
model to finished part faster without having to wait for your tool paths to
calculate.

Make Any Tool Path High Speed — All ASM tool paths can be turned into “high
speed” tool paths using technology like trochoidal milling, profile smoothing and
raceline smoothing to allow you machine parts faster, which in turns lets you get
your parts out the door faster and more profitably.

Powerful Undercut Machining — ASM features a unique facility for performing
undercut machining automatically. This unique functionality allows you to
program features other CAM systems cannot and can save you time by allowing
you machine parts in one fixturing that might otherwise require multiple set-ups.

Tuned to Rotational Parts — ASM for Turn-Mill and SwissCAM has been
specifically developed to support the programming of parts that are cylindrical in
nature. Programming 3D surface machining on a Swiss or Turn-Mill machine can
be very different than doing so on a mill. ASM includes a unique Rotary Finishing
strategy for machining 3D features on parts with rotational surfaces as well as
unique technology for programming 3D cylindrical milling.

Stock Model Recognition — ASM is able to know the condition of the stock at
each step in the machining process. Doing so means ASM can help you spend
more time cutting chips and less time cutting air.

4 PartMaker Copyright @2014 Delcam Ltd



Chapter 1. Creating a Sample Part using
PartMaker/Advanced Surface Machining
(ASM) for Milling

Introduction

This tutorial is designed to help you learn PartMaker® Mill Advanced Surface
Machining (ASM) commands and features.

Before performing the steps in this tutorial, it is recommend you have a familiarity
with PartMaker Mill and have completed the tutorial in Chapter 3 of the PartMaker
Mill User’s Guide.

o

=

How you will Create the Sample Part

Note: You must install software from PartMaker® versions 2013 R1 or higher

to have all support files and control functions referenced here.

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

Start PartMaker® Mill

Import a Solid Model

Specify part boundaries

Set Defaults

Open Tools, Cycles and Material files
Define holes for a boring cycle

Define Advanced Surface Machining
Strategy for Tapered Pocket

Define Advanced Surface Machining
Strategy for Side Cavity

Define a drilled hole in the Center Cavity

Define Advanced Surface Machining
Strategy for Center Cavity

Define Profiles for Contour Milling
Select a post processor

Generate a process table containing
machining data

Simulate the cutting process

Generate an NC program for the part

-
@
|
.
Tapered Pocket
Center Cawity

Side Cavity

Copyright @2014 Delcam Ltd
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Start PartMaker® Mill

1
2

Click the PartMaker® Mill icon on the desktop.

When the Setup dialog appears click the <Close> button. (The automatic
display of the Setup dialog is controlled by Preferences).

Import a Solid Model

1

M~ 2

From the File menu choose the Import submenu.

Choose the X_T Parasolid Transmit Text File... command. Open the X_T
Parasolid part file in directory path shown here and as shown in the dialog
below:

C:\PartMaker_2014\pm-milNASM_Surface_Machining\Tutorial_ASM
Import Parasolid X_T File ]

Lol Bl < ASM Surface Machining » Tutorial ASM = Search Tutorial ASM
Organize + New folder ==« .@
*
X Favorites Mame Date modified Type
B Desktap || ASM_tutorial_mill.X_T 11/28/20128:28 AM  X_T File

& Downloads

=1 Recent Places

m

4 Libraries
3 Documents
rJT Music
[ Pictures

B videos

& Computer
& o5
5 DATA(D) < 4| 1L ] b

File name:  ASM_tutorial_mil .X_T - IAII Files (*X_T) ']

[ Open H[ Cancel ]

Select the file ASM__tutorial_mill.X_T and click on the <Open> button to load
the solid model into PartMaker.

Maximize the solids window by clicking the Maximize Solids Window button in
upper right hand corner of the screen.

=1m]=]

In this tutorial, you will only be working directly on the solid model and not in
the 2D window at all.

1-2 PartMaker
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Specifying the Part Boundaries

When importing a solid model into PartMaker, you can use the model to

automatically set the part boundaries. You can do so as follows:

| ‘} 1 Click the Define Face Plane button from Solids Window Toolbar.

—

2 Check the Set Boundaries box as shown below:

g Define Face Plane X
Set Face Plane:
[Parallel to XY Plane -
Reverse Machining Side
ZFace: 0
Face Orientation: | FRONT =
Stock Positioning ﬂhgle:
["] Set Face Origin:
New Origin: | Enter Coordinates
X0 Y: |0 Z. |0
Set Boundaries
[ Preview ] [ OK ] [ Cancel ]

3 Click the <OK=> button

Doing so will have the dual purpose of both setting the part boundaries in the
Setup dialog and the block limits in the Define Block dialog which can be accessed
from the Surface Group Parameters dialog for each surfacing part feature. The
Define Block dialog is important because it is used to specify the maximum and
minimum limits within which machining can occur for a given ASM group.

The Setup dialog in shown below:

é‘,.“ Setup lﬁ
Table Stock Part ID Machining Function:
Standard 1 Mill XY Plane
Orientation Boundaries List of Face Windows

Y
ES
(22,¥2)
Q|0
o X
QO
x1,¥1)
Height(H): 1 xl: 4 x2: 4 Rename to:
Z Face(F): 0 yl: -3 ¥2 3
-
ramon. 1

MmO =

Copyright @2014 Delcam Ltd
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The Define Block dialog is also shown here:

Define Block (S
Block Limits™
Defined by: | Box
Min X c): -4 Max X fc2): 4
Min Y §1): -3 Mac Y §2): 3 —az2
Min Z (z1): -1 MaxZ (z2): O —zl
/ x2
2
Calculate / .
Expansion: 0 ¥l il
[ From Selection ] [ From Stock ]
Use Custom Shape [ 0K ] [ Apply ] [Cancel ]
“Block Limits are Defined in the Part Coordinate System

1-4 PartMaker

Copyright @2014 Delcam Ltd



Set Defaults

1 From the Job Optimizer menu choose the Defaults command

2 Enter 0.5 (12.7 mm) in the Z_rapid field as shown below

Using such a large number for your Rapid Plane may not be required for
machining this part but it will help you see how the tool path is generated in the

reference to the Rapid Plane.

Defaults for Milling 8
Group Parameters Process Parameters Machining Data
[¥] Through Hole: Apply Comp in PartMaker Maximum Speed: 5000
Coolart: | Standard Maximum Feed: 200
Chamfer: 0
Tool Change Time (min): 0.25
Z Suf g Feed: 10
Speed: 1000 Rapid Feed: 1000
Z_Depth: 1
Tool ChX: 0
Z_Rapid: 0.5
ZCear 0.05 ToolChZ: 5
Width of Cut 3, Tool Diameter Avc Radius: 75 tidia
Width of Cut Value: 80 Line Length: 75 dia
Surface Machining Module Lead Angle: 45 deg
© SMW [legacy) @ ASM <:
Surfacing Defaults
Process Table Display Option
Arc Tolerance:  0.0D5
[ Feeds in Units per Revalution and Surface Speed
Comer Rounding
All Feeds here are in Units Per Minute {upm!
e
All Speeds here are in Revolutions Per Minutes §pm)

3 Under Surface Machining Module, make sure the ASM button is selected.
Click the <Surfacing Defaults> button in the Defaults for Milling dialog. The
Surfacing Defaults dialog will be displayed as shown below.

Surfacing Defaults

L X

Parameters | Toolpath colors

( Strategy parameters ]
- Common parameters
[ OK ] ’ Cancel Apply

Copyright @2014 Delcam Ltd
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4 Expand the Common parameters item by clicking on the plus icon. The
contents of the Common parameters should look as shown below.

Parameters | Toolpath colors
[ - E [ srategy parameters ]

=-&# Common parameters
Lt Limit

% Point distribution
E Tool axis

-U Tool orientation

+_v Rotational smoothing
‘{I Leads and links

e‘@‘ Start point

e"@ End point

5 Expand the Leads and links item under Common Parameters and select
Lead in as shown below.

Parameters | Toolpath colors

»@ Strategy parameters {Lead in ]
249 Common parameters
..... o8 Limit

..... 3 Point distribution
-1 Tool axis TyPe Neone e
----- -U Tool orientation
-y Rotational smoothing
[—]‘:I Leads and links Angle | 0
; “r}: Heights ) Radius | 0
4 First lead in
}1 Ramp options
T

X
_f(' Lead out
5
X

Distance | 0

=]

T Last lead out
T - &

|| Extensions
T Links
e‘f Start point
e‘@‘ End point

6 On the right side pane, choose Vertical arc from Type drop down menu. This
should activate Distance, Angle, and Radius edit fields.

7 Set the value for Distance as 0.2 (5.08).
8 Set the Angle to 60 degrees.
9 Enter 0.5 (12.7) for Radius.

1-6 PartMaker Copyright @2014 Delcam Ltd



Your dialog box will display as shown below:

Parameters | Toolpath colors

»@ Strategy parameters
£-&# Common parameters
----- ¥ Limit

% Paint distribution
“ Tool axis

T Tool orientation
Rotational smoothing
! Leads and links

:‘r' Last lead out

Tl linle

(Lead in

TyPe Vertical arc :

Distance 0.2
Angle 60
Radius 0.5

Ramp options

10 Copy the Lead in values to Lead out by clicking on the button as shown below.

Pd TR DRPLILTL

> B

11 In the Common parameters tree, click on Links under Leads and links.

12 Set the Short link type to Circular arc as shown below.

Parameters | Toolpath colors

»@ Strategy parameters
=-&# Common parameters

..... o8 Limit

..... \\_- Point distribution
[j}_‘j Tool axis

..... -‘{ Tool orientation
- Rotational smoothing
=1 Leads and links
| Heights

| First lead in
! Lead in

! Lead out

| Last lead out
| Extensions

| Links

(Links

Short / Long threshold 1

Short

Long  Skim -

Retract and approach moves
Along Tool axis -
Automatically extend [¥]
Maximurmn length 10

Retract distance | 0

13 Click <OK=> to close the Surfacing Defaults dialog and return to Defaults for

Milling dialog.

14 Click <OK=> to close Defaults for Milling dialog.

Open Tools, Cycles and Material Files

From File menu choose Open Tools File and open

C:\PartMaker_2014\pm-milNASM_Surface_Machining\Tutorial_ASM \ASM__tutorial_mill.tdb

From File menu choose Open Cycles File and open

C:\PartMaker_2014\pm-mil\NASM_Surface_Machining\Tutorial_ASM \ASM_ tutorial_mill.cdb

From File menu choose Open Material File and open

C:\PartMaker\pm-mill\Material\Alu_allw.mdb

Copyright @2014 Delcam Ltd
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Define Holes for the Boring Cycle

The first group of holes utilizes a boring cycle. In the Hole Group Parameters
dialog, you must specify a major diameter for the holes and select a cycle type.
PartMaker searches the Cycles Database for a cycle that matches the parameters
you have specified in the Hole Group Parameters dialog. To create the bored

holes:

Click anywhere in the Face Window to make it active.

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

Here you will be making a through hole, so make sure to leave the
Through Hole box checked.

Choose Bore from the Type drop down menu.
Click the Extract Parameters from Solid box.

Click on the bored hole in the upper left hand corner of the part as shown
below. It will be highlighted in red:

APHE-B (v« XbEXHEBEEE s EHEEH 1B \

Job Explorer ‘ﬁ_E%‘&o—eL‘J“@@@‘é&D@|@‘ﬂ

= & > Front =Im[=] T [ (]
& Hole Group Parameters =
Through Hole
Major Cycle Operation 7z c© d
e 2

Diameter (d): |0.25 g

m—t R
== ry
Chaner {¢): |0 0
Z_5uf (5): 0 s
Z_Rapid (R): 0.5
b
Z_Clear Q) 0.05
Nominal DepthiD): 1
Group Name
2
Cyde | 2 Verify Shape
Operstion Diam  Dspth  Tool ID Close Cancel
Apply
Extract Parameters from Solid
Edt Cycle Edract Undo
B3 sloddlas(Ee el o-hHom| s - (¢
Select Cylinder or Cone with Diameter Equal to Hole Major Diameter and Click Extract Button Delcam(

7 Click the Extract button to automatically extract all the geometric

information about the hole into the Hole Group Parameters dialog.

1-8 PartMaker
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Click <Select> to select the Bore-1 cycle

Select Cycle

Major Cycle Operation
Type: |Bore

Diameter: |1

List of Matching Cycles
Bare-1

[ AddNewCyole | [ Select |
Cycle Preview
Operation Diam Depth Tool ID
Center 0.2188 TOM
Dl 0.9688 TOO3
Bare 1 Too2
Chamfer 1 ToO4

8 PartMaker finds the appropriate cycle in the database, Bore-1.
Calculated depths for each tool are displayed automatically at the bottom
of the dialog when the appropriate cycle is found. The dialog should
appear as shown below:

'&' Hole Group Parameters u
Through Hole
Major Cycle Operation Z C d
Diameter (d): |1 @
H v T
) i _’ *CI \:“
Chafer c): [0 s
Z_Surf (Sy: |0 5
Z_Rapid (R): 0.5 N
Z_Clear (Cl): 0.05 i
Nominal Depth(D}: 1
Group Name:
Bore-1
Cycle | Bore-1 Verify Shape
Operation  Diam Depth  Tool ID
Center 021.. 01 TOO1
Drill 0396.. 13411 TOO3
Bore 1 1.05 T002
Chamfer 1 0 TO04 Extract Parameters from Solid
Bt ] [0

Copyright @2014 Delcam Ltd
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9 To verify the hole shape, click the <Verify Shape> button; click the
<Hide Shape> button under the picture to hide the hole shape and
return to the Hole Group Parameters dialog.

Hide Shape

10 Click <Close> to return to the Face Window.

An icon displaying the cycle name BORE-1 appears in the Job Explorer window as
shown below. The icon is a group symbol. Each part you create in PartMaker will
display one or more group symbol icons in the Face Window to indicate the
various machining cycles for a part.

> Bore-1

Icon for Group 1 holes

- U Important! The part feature creation selections (i.e. New Hole Group, New
Profile Group and New Surface Group functions) found under the Part
Features menu can also be accessed by clicking your right mouse button in
the CAM Face Window.

1-10 PartMaker Copyright @2014 Delcam Ltd



Selecting the Bored Holes

Now that the Hole feature is created, you can assign it to the part by clicking
directly on the solid model. You can do so by:

% 1 Select the Chain Holes on Solid Model icon

2 Click on any of the four bored holes on the solid model. Your Face
Window will appear as shown below.

HOPElcree2iuviaaal>0l2Em

=Im[=] T I

DEES M IEKe = Q)

gp sloddlecleve o how s N-E ele

Save Your Work

It is always a good idea to save your work at various points in the part creation
process in PartMaker. To do so:

1 From the File menu choose Save or press <CTRL + S> on your
keyboard and enter the name of your job. Here, save your job file as
H asmpractice as shown below:

-
& Save Job File as: [

QQ [ 1« ASM_Surface_Machining » Tutorial_ASM ~ [ 43 |[ search Tutarial AsM -

Organize v New folder = - @

X Favorites “ Neme Date modified Type
M Desktop E | ASM_tutorial_mill.JOB 3/19/201310:56 AM  Task Scheduler Ta.,
& Downloads |} asmpracticeJOB 12/17/20141:30 PM  Task Scheduler Ta.,
% Recent Places

42 Dropbox

- Libraries
) Documents
@ Music

= Pictures sl 4 . r

File name: | asmpractice.JOB] .

Save a5 type: | All Files (*JOB) .]

&

2 Click the <Save> button.
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Define Holes for the Tapping Cycle
In this section, you will specify the holes for Group 2, the tapping cycle. To do so:

1 Choose a New Color. Click a color square in the color bar at the top of
the Face Window different from the Sample Color.

o 0B~ W

The selected color

is displayed in the 1—.@@@&'

circular button

Colors

Sample

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

Uncheck the Through Hole check box.

Choose Tap from the Type drop down menu.

Click the Extract Parameters from Solid box.

Click on the tapped hole in the upper half of the part as shown below. It
will be highlighted in red:

BPHE &2 XbBX HEBEHE R EHBER U5
iE HaRpElresrLyaaa00 9@
=@ > Front SO N[ mEmm -]
& Hole Group Paremeters [
Through Hole
Msior Cycle Operation > ¢ d
Toe 5 e
Diameter d): |0.25 ‘;
Yo
A
Chamfer (2): |0
Z_Suf (5[0 s
Z_Rapid (R): 0.5
> &
Z_Clear (CI): 0.05
Nominal Depth(D): 1
Group Name
To: | Shouider of Major Tool 3
Cyde |2 Verify Shape
Operation  Diam  Depth  Tool ID Close Cancel
Apply
Extract Parameters from Solid
Edit Cycle Exract Undo
gp KleddecEee o-|Hom| s & [e]e
Select Cylinder or Cone with Diameter Equal to Hole Major Diameter and Click Extract Button Delcam{ )

7 Click the Extract button to automatically extract all the geometric
information about the hole into the Hole Group Parameters dialog.

1-12 PartMaker

Copyright @2014 Delcam Ltd



8 Click <Select> to select the Tap-1/2 cycle

Select Cycle

Major Cycle Operation
Type: |Tap

Diameter: |05

List of Matching Cycles

[ Add New Gycle Select |
Cycle Preview
Operation Diam Depth Tool ID
Center 0219 TOM
Dl 0422 TOO5
Tap 05 TOD6
Chamfer 05 ToO4

9 PartMaker finds the appropriate cycle in the database, Tap-1/2.
Calculated depths for each tool are displayed automatically at the bottom
of the dialog when the appropriate cycle is found. Your completed Hole

Group Parameters dialog should appear as shown below:
|28

l&' Hole Group Parameters

Through Hole

Major Cycle Operation

e

Diameter (d): |0.5

Chamfer (c): | 0.01
Z_Surf (S): |0
Z_Rapid (R): 0.5
Z_Clear (Cl): 0.05
Nominal Depth(D}: | 0.35

Ta: | Bottom of Major Tool

Cycle Tap-1/2

o

Operation  Diam  Depth

Center
Dl
Tap

Tool ID
0213 01 TOO1
0422 05768 TOO5
05 0.35 TO06

Chamfer 0.5 0.26 T0O04

Group Name:
Tap-1/2

Verify Shape

Extract Parameters from Solid

[ Edract ] [ Undo

Copyright @2014 Delcam Ltd
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10 To verify the shape of the hole, click the <Verify Shape> button; click
the <Hide Shape> button under the picture to return to the dialog.

Hide Shape

11 Click the <Close> button to exit the dialog and return to the Face
Window.

A group symbol for Group 2 displays in the upper-left corner of the Face Window
under the Tap-1/2 group icon. The cycle name Tap-1/2 appears to the right of the

group symbol.
> Tap-1/2

Selecting the Tapped Holes

Now that the Hole feature is created, you can assign it to the part by clicking
directly on the solid model. You can do so by:

1 Select the Chain Holes on Solid Model icon

(o}
ﬁ 2 Click on either of the two tapped holes on the solid model. Your Face
Window will appear as shown below.

HURpFsreeaLtvaaelfUl]eE

== T TS

IENG MeOFNeOE W

Eg 9{|£‘C§ﬁ|@@\t3 e

0-[h @ d| U9 |ele
Delcam(
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Define Machining Strategies for the Tapered Pocket

In this section of the tutorial you will create, bound and verify a tool path for
roughing the tapered pocket on the imported solid model.

_a

Roughing the Tapered Pocket Using the Model Area Clearance Strategy

1
2

Choose a New Color:

Ol = _>> |

Choose New Surface Group from the Face Window tool bar to display

the Surface Group Parameters dialog.

Make sure that there is a checkmark next to Roughing in the

Operations column.

Enter a tool diameter of 0.25 (6.35)

Click the <Select Tools> to view the Select Tool dialog.
Choose the tool T010 1/4Ball Mill and click on <Select> to return to

Surface Group Parameters dialog.

Select Tool (eS|
‘mr Display Tools
Operation: |Roughing (@ Matching Diameter
Tool Type: | End Wil - Tool Diameter: |0.25 (©) All Diameters
D Tool No. Name Diameter  Material Max. Depth  Angle  Comer Radius
TO10 10 1/4 Ball Mill 0.25 Carbide 0,125
TO14 14 1/4 Ball Mill:1 0.25 Carbide 0125
Add New Tool
New Tool Diameter:  0.25 Select

7 The Strategy drop down menu is disabled and Model Area Clearance is

selected by default.

Note: The Strategy drop down menu is active only for Finishing and
Roughing operations that provide multiple strategies.

Copyright @2014 Delcam Ltd
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8

In the Group Name field enter “Rough Pocket” and press the <Enter>
key on your keyboard or click the <Apply> button.

& Surface Group Parameters

Operations Diam {d}  Tool ID Strateqy
Roughing 0.25 TO10 ‘ ' Model Arsa Clearance v| @
[ Firishing ‘ Raster Finishing -| Options
[~] Remachining D I:I F Comer Finishing = | |Options
[ Projection ‘ Pattem Finishing v| Options
Toolpath Settings [.Deﬁne Hlock ] [jSafEArea
Method
(@ Machine All Surfaces iEEe S R
) Machine Selscted Surfacss Surface Type:  Machining Surface -
Selected Surfaces: 69

Mo. of moves in Toolpath : O

Group Mame:
Rough Pocket

Close

Click the <Options> button to display Model Area Clearance dialog as

shown below.

& Model Area Clearance

a' Muodel area clearance

..... & wall finishing

- &g# Flat machining
..... [FF High speed

..... o Order

..... 3 Approach

..... o Limit

..... < Point distribution
[]---11: Leads and links
eﬂ Start point

ﬁ End point

H Unsafe segment removal

(Model area clearance

1

Style

Cut direction

Profile Area

Offset all -

Climb -

Tolerance

0.001

Thickness
0

Stepover

0.05

Stepdown

Automatic ~| 005

| ok

] [ Cancel

1-16 PartMaker
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10 From the drop down menu, set the toolpath Style to Offset model and
set Cut direction to Climb for both Profile and Area as shown below.
Change the value of Thickness to 0.01 (0.254) for finishing.

¥ Model Area Clearance ]

® Model area clearance [Mude‘ area clearance ]
@ Offset

" Step cutting Style

- Rest

@4 Wall finishing

& Unsafe segment removal
-« Flat machining

fIF High speed Offset model :

-2 Order
-J Approach Cut direction

& Limit Profile Ares
3 Point distribution

17! Leads and links Climb - Climb :

@ Start point
&1 End point

Tolerance

0.001

Thickness

0.01

Stepover

0.05

Stepdown

Automatic 005

11 Click <OK=> to return to the Surface Group Parameters dialog.

Select 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.

Click the Machine All Surfaces radio button. As a result you will have selected
every surface of the part to be machined. Here we will leave all the surfaces
selected and just bound machining using a “Boundary Curve”

Your Surface Group Parameters dialog should appear as shown below:

g Surface Group Parameters (e S|
Operations Diam ({d) Tool ID Strategy
[¥] Roughing 025 T010 & Model Area Clearance @
[ Finishing E Raster Finishing Options
[] Remachiring F Comer Finishing Options
[] Projection ﬂ] Pattem Finishing Options
ot caings [.Deﬁne Block ] [_:"-'?Safe Area No. of moves in Toolpath : 0
Method
Surface Selection Group Name:

@ Machine All Surfaces Rough Pocket

) Machine Selected Surfaces Suface Type:  Machining Suface -
Selected Surfaces: 69 Select Tools
Apply

Notice the number of selected surfaces is 69.

Click on the <Close> button in Surface Group Parameters dialog to return to
the Face Window.

Copyright @2014 Delcam Ltd User Guide 1-17



Create a Boundary Curve

Boundary curves are created the same way as 2D profile curves. They are used
as tool path boundaries to restrict the machining area. To create a boundary
curve to bound rough machining of the Tapered Pocket:

@ 1 Choose the Chain Geometry on Solid Model icon.

2 Notice the edge end points are highlighted by orange circles as shown
below. You can select any edge end point on the tapered pocket.

3 Double click on any of the orange points of the tapered pocket. Your
model should now appear as shown below:
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4 Double click on the Boundary Curve you have just created with the
Selection icon to display the Curve Properties dialog as shown below.

Curve Properties

Curve Type Used in Operation
(@ Boundary Roughing
() Pattern Finishing
Top Swarfing Remachining
Projection
Bottom Swarfing
Spine

Curve Definition

Style: | 3D Curve

Distance From Face Origin:

Tool Pasition:

Boundary Type: [User Defined

[ 0K ] [ Cancel ]

5 In the Curve Properties dialog, notice the Curve Type is set as
Boundary and the Boundary Type is set to User Defined.

6 Click <OK=> to close the Curve Properties dialog.
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Verify the Tool Path

Once you have created the Part Feature and established a Boundary Curve
you can visually verify the tool path PartMaker has calculated. To do so:

1 From the Face Window tool bar choose Verify Work Group Tool path.

2 Uncheck the Enable Verification on Face Window. As we are only

working on the solid, we do not need to see the verification in 2D.

3 Enter a Verification Delay of 0.

“&  Note: When entering a Verification Delay of greater than 0, you will see
a 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

Verification on Face Window

[] Enable Verfication on Face Windaw

(@ Haollow
Solid

Do not show tool
Verfication on Solid Model
Enable Verffication on Selid Model
Show Tool as:
@ Solid
() Do nat show tool

Show Toolpath

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

oK || Cancal |

1-20 PartMaker
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4  Click <OK=> to show the calculated tool path. Your screen should appear
as shown below:

HUpFfreszLtyaaald0[RCE

=Im[=ge TS e

DRSS MPIRES S L

Ep sKloSd s e o- e @ 0-E e
Delcammif ]
% 5 To hide toolpath, from the Face Window tool bar click on Hide Every
Tool path.
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Lock the Tool Path

Whenever creating a surfacing tool path in ASM, it is always a good idea to
“lock” the tool path once you are satisfied with result to avoid it being
regenerated later. To “lock” a tool path

1 Double click on the feature in the Job Explorer tree

2 Click the Lock Toolpath button in the Surface Group Parameters
dialog as shown here:

& Surface Group Parameters ]
Operations Diam (d)  Tool ID Strateqy
Roughing 025 To10 & Vodel Area Clearance @
[ Firishing E Raster Finishing Options
[] Remachining F Comer Finishing Options
[ Projection @ Pattem Finishing Options
VLI ST [@Dsine Biock | [Ersee Ara No. of mavesin Teclpath - 16514
Method
_ Surface Selection Group Name:
@ Machine All Sufaces ]
X Surface Type:  Machining Surface - Erery b
() Machine Selected Surfaces
Selected Surfaces: 63 Select Tooks
) Lok Toopat
Apply

Once a tool path has been “locked” it will appear with a small lock next to it on
the Feature Tree.

Your Job Explorer tree should now appear as shown below:

lob Explorer
= &4 > Front

Bore-1
Tap-1/2
“ge

3 Click the <Close> button to close the Surface Group Parameters
dialog.
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Finishing the Tapered Pocket using Steep and Shallow Finishing
Strategy

In this section of the tutorial you will create, bound and verify the tool path for
finishing the steep and shallow areas of the tapered pocket on the imported solid

model.
(o _>> |

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

1 Choose a New Color.

A
5]

3 Uncheck the Roughing box and make sure Finishing is checked.
4 Tool diameter should be already set to 0.25 (6.35).

5 Click the <Select Tools> button and make sure Tool Type is set to End
Mill. Click <Select> to choose the tool TO10 1/4 Ball Mill and return to
Surface Group Parameters dialog.

Select Tool

==

W

Operation: | Finishing

Toal Type: |End Ml -

Tool Diameter: | 0.25

Display Tools
(@) Matching Diameter

() All Diameters

1D Tool No.  Mame Diameter  Material Max. Depth  Angle  Comer Radius
M | 10 1./4 Ball Mill 0.25 Carbide 2 0.125
TO14 14 1/4 Ball Mill:1 025 Carbide 2 0.125
I
I
i
| Add New Tool

New Tool Diameter:  0.25

"

From the Strategy drop down menu choose Steep and Shallow
Finishing as shown below.

Operations Diam (d) Tool ID Strategy
[ Roughing @ Model Area Clearance Options
Finishing 025 010 @ Steep and Shallow Finistiny @
[7] Remachining F Comer Finishing Options
[ Projection ﬂl Pattem Finishing Options
Toolpath Setti
e = [.Deﬂne Block ] [g-fsde Area ] Mo. of moves in Toolpath : 1526
Method
- 5 Group Name
(@) Machine All Sufaces Sz Sz T -
_ Surface Type:  Machining Suface - Firish Pocket
() Machine Selected Surfaces .
Selected Sudfaces: 69 Select Tooks
oo Tonbat

7 Enter “Finish Pocket” in the Group Name field. Press the <Enter> key
or click the <Apply> button.
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8 Click the <Options> button next to Strategy drop down menu to
display the Steep and shallow finishing dialog.

9 Set the Order using the drop down menu to Steep first with zero
Additional stock. The Order determines the machining order of shallow
and steep areas in the pocket.

10 Set the Threshold angle to 30 degrees and the Steep and shallow
overlap to 0.125 (3.175).

11 Set the value of Stepdown under Steep group to 0.02 (0.508).

12 Set the value of Stepover under Shallow group to 0.015 (0.381).

13 Check Spiral toolpath for the Steep group as shown below.

14 Under Shallow group, choose 3D offset for Type and check Smoothing.

. el
=¥ Steep And Shallo ]
= Steep and shallow finishing [smp i e T W
i L. Raster
Lo Limit Order Additional stock
% Point distribution
0
1 Leads and links ERY M
.. Start point Threshold angle Steep shallow overlap
L. End point 20 0125
Steep Shallow
Spiral [T Spiral
Cut direction Cut direction
Climb - Climb -
Stepdown Stepover
0.02 0.015

[7] Calculate using cusp ~ TvPe

Cusp height 3D offset -
0
Maximum stepdown Smoothing
0.25
Tolerance
0.001
Thickness
0

15 Click <OK=> to return to the Surface Group Parameters dialog
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Select 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.

Make sure the Machine All Surfaces radio button is checked. As a result you
will have selected every surface of the part to be machined.

Your dialog should appear as below, where the number of Selected Surfaces is
69.

SurfaceG o Paran

Operations Diam (d)  Tool ID Strategy

[~ Roughing ‘ Model Area Clearance

[¥] Firishing . TOD ‘ Steep and Shallow Finishin + @

[~] Remachining F Comer Finishing

[~ Projection |E‘§] Pattem Finishing

Toolpath Settings
Method

@ Machine All Surfaces

[.Def\ne Block ] [ZL_,’Safe Area Mo. of moves in Toolpath : 14156

Surface Selection Group Name:
. Firish Pocket
) Machine Selected Surfaces Surface Type:  Machining Surface

Selected Surfaces: 63

Click on the <Close> button in Surface Group Parameters dialog to return to
the Face Window.

Copyright @2014 Delcam Ltd User Guide 1-25



Create a Boundary Curve

Boundary curves are created the same way as 2D profile curves. They are used

as tool path boundaries to restrict machining area.

[9]

Verify the Tool Path

1 From the Face Window tool bar choose Show Holes and Profiles for

Choose the Chain Geometry on Solid Model icon

Workgroup Only to enter the mode for showing the boundary curves in
just the selected group.

Double click on any of the orange points of the tapered pocket as you did
in the previous section.

From the Face Window tool bar click back on the Show Holes and
Profiles for Workgroup Only button to return to mode where you can
see the tool path profiles for all of your groups.

Once you have created the Part Feature and established a Boundary Curve
you can visually verify the tool path PartMaker has calculated. To do so:

o

1
2

3

Enter a Verification Delay of 0.

From the Face Window tool bar choose Verify Work Group Tool path.

Uncheck the Enable Verification on Face Window. As we are only
working on the solid, we do not need to see the verification in 2D.

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

Verffication on Face Window

[] Enable Verfication on Face Window

(@ Hollow
Solid

Do not show tool
Verification on Solid Model
Enable Verfication on Solid Model
Show Tool as:
@ Solid
(™) Do not show tool

Show Toolpath

|| Prompt for Separate Verfication of each Operation
Verfication Delay (0-8) 1]
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4  Click <OK=> to show the calculated tool path. Your screen should appear
as shown below:

EURFlfres2Liyjaaal+0R8E

=TT T |

SENS MYSFNe O @

L

gp &lodgacieee o-|Hom 2 9-E

Delcami{;

% 5 To hide toolpath, from the Face Window tool bar click on Hide Every
Tool path.
Lock the Tool Path

As you did in the previous step, once you are satisfied with the verified tool
path, you should now lock the tool path. To do so:

1 Double click on the feature in the Job Explorer tree
2 Click the Lock Toolpath check box in Surface Group Parameters dialog

3 Click the <Close> button to close the Surface Group Parameters dialog
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Define Surface Machining Strategies for the Side Cavity

In this section of the tutorial you will create, bound and verify a toolpath for
roughing, finishing and remachining of the side cavity with the rounded bottom. In
this section, roughing, finishing and remachining will be done using only one Part
Feature.

1 Choose a New Color.

ON Nimm_>> |

2 Choose New Surface Group from the Face Window tool bar to display

the Surface Group Parameters dialog.

3 Check the Finishing and Remachining radio button. Make sure that

Roughing is still checked.

4  Enter a tool diameter of .25 (6.35) for Roughing, Finishing, and

Remachining operations.
5 Click the <Select Tools> button.

Select TO10 1/4 Ball Mill for Roughing operation by clicking <Select>

button as shown below.

Select Tool M
1@[ Display Tools
Operation: |Roughing @ Matching Diameter
Tool Type: | End Mil M Tool Diameter: |0.25 ©) All Diameters !
D Tool No.  Name Diameter  Material Max. Depth  Angle  Comer Radius
M | RG] 1/4 Ball Mill 0.25 Carbide 2 0.125
TO14 14 1/4 Ball Mil:1 0.25 Carbide 2 0.125
f I
t
(|
| Add New Tool
i
[

Upon clicking <Select> button, the dialog box closes and reopens for
Finishing operation as shown below. Select the tool TO10 1/4 Ball Mill for

Finishing and click <Select> button.

Select Tool ﬂ
‘|mr Display Tools
Operation: |Finishing (@ Matching Diameter
Tool Type: | End Mil - Tool Diameter: |0.25 () Al Dizmeters f
D Tool Mo.  Name Diameter ~ Material Max. Depth  Angle  Comer Radius
| IR 1./4 Ball Mill 0.25 Carbide 2 0.125
T4 14 1/4 Ball Mill:A 0.25 Carbide 2 0.125
I
Add Mew Tool
i
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The Select Tool dialog closes and reopens for the Remachining operation,
click on TO10 1/4 Ball Mill tool and click <Select> button as shown below.
You will return to Surface Group Parameters dialog.

Select Tool M
‘mr Display Tools
Operation: | Remachining (@ Matching Diameter
Tool Type: | End Mil - Tool Diameter: |0.25 ©) Al Dizmeters h
D Tool No.  Name Diameter ~ Material Max Depth  Angle  Comer Radius
(Ml 10 1/4 Ball Mil 0.25 Carbide 2 0.125
TO4 14 1/4 Ball Mill:1 025 Carbide 2 0125
| |
i
I
| Add New Tool
Mew Tool Diameter:  0.25 Select

6 From the Strategy drop down menu for Finishing choose Steep and
Shallow Finishing.

7 From the Strategy drop down menu for Remachining choose Corner
Finishing.

8 In the Cycle Name field enter “Side Cavity”. Press the <Enter> key or
click the <Apply> button.

Method

Operations

l Roughing
Finishing
Remachining

[ Projection

Toolpath Settings

[ Lock Toalpath

Diam {d)
025
025

0.25

(@ Machine All Surfaces
(2) Machine Selected Sufaces

Tool ID

T010

TO10

TO0

Strategy

@ Vode Area Clearance ®

& Steep and Shallow Finishin, + ®
F Comer Finishing - (@]
@ Pattem Finishing Options
I‘Deﬁne Block ] [;4‘53[& Area No. of moves in Toolpath : 1912
Surface Selection Group Name
Suface Type:  Machining Suface  + Side Cavity
Selected Surfaces: 69 Select Tools
Aoply
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9

10

11
12

13
14
15

Click the <Options> button next to the Model Area Clearance strategy
to display the Surface Machining Options dialog as shown below.

=@ Model area clearance [Model area clearance W
: Raster
- Rest Style
@ Wall finishing
“diy Unsafe segment removal - >
i@ Flat machining *
L JF High speed
=
L T Approach
-8 Limit Cut direction
:\:. Point distribution Profile Area
17! Leads and links
e:'; Start point Climb v Any e
o End point
@ Endpoin Tolerance
0.001
Thickness
0.02
Stepover
005
Stepdown
Automatic 005

Change the Style to Raster and set the Thickness value to 0.02
(0.508).

Click <OK=> to return to the Surface Group Parameters dialog.

Click the <Options> button next to Steep and Shallow Finishing strategy
to display the Surface Machining Options dialog as shown below.

Set the value of Stepdown under Steep group to 0.02 (0.508).
Set the value of Stepover under Shallow group to 0.015 (0.381).

Under Steep group, check Spiral option. For the Shallow group, check
Spiral and Smoothing options.

0.25

Tolerance

0.001

Thickness
0

= Steep and shallow finishing [smp i W
i .= Raster
-8 Limit Order Additional stack
\\ Point distribution m 0
3 -
i Leads and links
- Start point Threshold angle Steep shallow overlap
_.@ End point 20 0
Steep Shallow
Spiral Spiral
Cut direction Cut direction
Climb A Climb A
Stepdown Stepover
0.02 0015
[7] Calculate using cusp ~ Tvpe
Cusp height 3D offset -
0
Maximum stepdown Smoothing
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16 Click <OK=> to return to the Surface Group Parameters dialog.

17 Click the <Options> button next to Corner Finishing strategy to
display the Surface Machining Options dialog as shown to the right.

: - -

=t F Corner finishing
ﬁ‘ Corner detection
ot Limit
- Point distribution
-';'. Leads and links
q,"f Start point

%

..l End point

[Comerfimshing

Output

Thresheld angle
30

Tolerance

0.001

Thickness
0

Style

Aleng -
Cusp

0.005

Cut direction

Any -

18 In the left panel of the dialog, click on Corner detection item under
Corner finishing tree.

19 Note the reference tool icon. This shows the tool being referenced for the
remachining.

20 Since you are using the same sized tool for remachining as you are for
roughing and finishing, you will need to specify and overlap. Enter an
overlap 0.1

E¥ Corner Fin\'sh\'ng__ e o Be d

=-F8 Comerfinishing
R Y Come erecon
-8 Limit
-+ Point distribution
17! Leads and links
0‘-" Start point
-l End point

e ————

[Cnrnar detection

Reference tool

Tealn Tow [

Overlap 0.1
Detection limit 165

Rernove deep cuts

h = =

21 Click <OK=> to return to the Surface Group Parameters dialog.
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Select 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.

Make sure the Machine All Surfaces radio button is checked. As a result you
will have selected every surface of the part to be machined.

Your dialog should appear as below where the number of Selected Surfaces is
69.

Operations Diam {d) Tool ID Strategy

| 7] Roughing 025 100 @ Vode Area Clearance ®
V] Finishing 025 010 & Steep and Shallow Finishin, + ®

Remachining 025 T010 Comer Finishing ~ |Options|
173
[] Projection @ Pattem Finishing Options
Toolpath Seti
B3 HEE [.Deﬁne Block ] [gSafe Area No. of moves in Toolpath : 1512
Method
~ i Group Name
(@) Machine Al Surfaces £URRE SRR
© Machine Selectad Sufaces Surface Type:  Machining Surface -
Selected Surfaces: 69 Felect Tools
[ Lock Taokath

Click on the <Close> button in Surface Group Parameters dialog to return to
the Face Window.
Create a Boundary Curve

Boundary curves are created the same way as 2D profile curves. They are used
as tool path boundaries to restrict machining area.

@l 1 Choose the Chain Geometry on Solid Model icon
e

2 Double click on any of the orange points of the side cavity as you did in
the previous section.
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Verify the Tool Path

Once you have created the Part Feature and established a Boundary Curve

you visually verify the tool path PartMaker has calculated. To do so:

A 1 From the Face Window tool bar choose Verify Work Group Tool path.

2 Uncheck the Enable Verification on Face Window. As we are only
working on the solid, we do not need to see the verification in 2D.

3 Enter a Verification Delay of O.

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

Solid Model.

Verffication on Face Window

[] Enable Verfication on Face Window

@ Hollow
Solid

Do not show tool
Werffication on Solid Model
Enable Verffication on Solid Model
Show Tool as:
@ Solid
() Do not show toal
Show Toolpath

[ Prompt for Separate Verffication of each Operation
Verffication Delay (0:9) 1]
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4  Click <OK=> to show the calculated tool path. Your screen should appear
as shown below:

HORFreerivaaal$0RNE

= = | [ ] >~ |

NEEG MY IEES QW

0 s oddasPeel o e - E - ele

% 5 To hide toolpath, from the Face Window tool bar click on Hide Every
Tool path.
Lock the Tool Path

As you did in the previous step, once you are satisfied with the verified tool
path, you should now lock the tool path. To do so:

1 Double click on the feature in the Job Explorer tree
2 Click the Lock Toolpath check box in Surface Group Parameters dialog

3 Click the <Close> button to close the Surface Group Parameters
dialog
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Surface Machining Strategies for the Center Cavity

In this section of the tutorial you will create a roughing operation using Model Area
Clearance strategy and a finishing operation using Spiral Finishing strategy for the
circular cavity in the middle of the part. Both, roughing and finishing operations will

be done using only one Part Feature

1 Choose a New Color.

A
5]

Group Parameters dialog will open.

Ol = _>> |

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

3 Check the Finishing radio button. Make sure that Roughing is still

checked.

4  Enter tool diameter of 0.25 (6.35) for Roughing and Finishing

operations.
5 Click the <Select Tools> button.

Select TO10 1/4 Ball Mill for Roughing operation by clicking <Select>

button as shown below.

F Bl
Select Tool . r— u
‘|m|' Display Tools
Operation: |Roughing (@) Matching Diameter
Tool Type: | End Mil - Tool Diameter: [0.25 (©) Al Diameters
i D Tool No.  Name Diameter  Material Max. Depth  Angle  Comer Radius
I T010 10 1/4 Ball Mill 0.25 Carbide 2 0.125
TO14 14 1/4 Ball Mill:1 025 Carbide 2 0.125
i
i
Add New Tool |

|

Upon clicking <Select> button, the dialog box closes and reopens for
Finishing operation as shown below. Select the tool TO10 1/4 Ball Mill for
Finishing and click <Select> button to return to Surface Group

Parameters dialog.

Select Tool u
‘mr Display Tools
Operation: | Finishing @ Matching Diameter
Tool Type: | End il - Tool Diameter: 0,25 (©) Al Diameters b
D Tool No.  Name Diameter  Material Max. Depth  Angle  Comer Radius
M | 1/4 Ball Mil 0.25 Carbide 2 0.125
TO14 14 1/4 Ball Mill:1 0.25 Carbide 2 0125
W H
[
[
1| Add New Tool
New Tool Diameter:  0.25 Select
i
\ g

6 In the Surface Group Parameters dialog, choose Spiral Finishing

from the Strategy drop down menu.

7 In the Group Name field enter “Center Cavity”. Press the <Enter> key

or click the <Apply> button.
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8 Click the <Options> button next to the Model Area Clearance strategy
to display the Surface Machining Options dialog as shown to the right.

9 Change the Style to Offset All and set the Thickness value to 0.01

(0.254).

=

x
(- Model area clearance ( Maodel area clearance W
L. Offset
(" Step cutting Style
o) Rest
i@ Wall finishing
i Unsafe segment removal
Flat machining
” tighopes ot I8
i Order
T Approach Cut direction
o Limit Profile Area
-3 Point distribution
1T Leads and links Climb v Any hd
@7 Start point
&7 £t peint Tolerance
0.001
Thickness
0.01
Stepover
0.05
Stepdown
Automatic 0.5

10 Click <OK=> to return to the Surface Group Parameters dialog.

11 Click the <Options> button next to Spiral Finishing strategy to display
the Surface Machining Options dialog as shown to the right.

12 Set the value of Stepover to 0.015 (0.381).

13 Make sure the Thickness value is set to zero.

- e P
G spratFirishing ) e o8 4L B a .
l [&) Spirel finishing (smamm;hmg W
o Limit
{2 Point distribution Center point
171 -
1] Leads and links * g o
L@l Start point
@ End point Radius
Start 0 End 4
i
|
Stepover 0.015
| Tolerance Direction
| 0001 Clockwise -
i Thickness
0
I

14 Click <OK=> to return to the Surface Group Parameters dialog.
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Different Types of Surfaces in ASM

ASM allows you to select a few different types of surfaces, including:

= Machining Surface — A surface that will be machined with a surfacing tool

path

= Hole Surface — A hole that will machined in another process, typically some
sort of hole making (i.e. drilling) or 2D milling operation.

= Collision - A surface that will not be machined, but must be avoided (for
example, a clamp).

= Ignore - A surface that will not be machined and was created only for

construction purposes.

In this section, we will create both a Machining surface and a Hole surface

Select 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.

Make sure the Machine All Surfaces radio button is checked. As a result you
will have selected every surface of the part to be machined.

Your dialog should appear as below, where the number of Selected Surfaces is

Operations Diam (d)  Tool ID
I Roughing 0.25 TOD

Finishing 0.25 TO0
[~] Remachining
[ Projection
Toolpath Settings

Method

@ Machine Al Sufaces

() Machine Selected Surfaces
[ Lock Toclpath

Strategy

@ Modsl Area Clearance @
@l Spiral Finishing -

Eﬁ Comer Finishing Options

iﬁl Pattem Finishing Options
[.Deﬁne Block l ’E’Safe Area MNo. of moves in Toolpath : 6057
Surface Selection Group Name:

Surface Type:  Machining Surface - Center Caviy]
Selected Sufaces: 69 Select Tools

Aoply
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Select a Hole Surface

In the case of the center cavity, there is a small drilled hole at the bottom. We
want to make sure our end mill does not go into this hole. In order to avoid
having the tool defined in this feature go into the hole, we are going to define
this as a Hole Surface. To do so:

1 In the Surface Group Parameters dialog, choose the Hole Surface
from the Surface Type drop down as show here:

Surface Selection
Surface Type:  Hole Surface E
Selected Sufaces: | Machining Surface I

Hole Surface I

2 Select the hole at the bottom of the center cavity by clicking on it with
your left mouse button as shown below:

- | Machining\Tutorial ASMVASM_tutorial milllog - = F050
e
B Dperaticrs Dam ) Tood = 9
m ] =, ) .
—i| [#Rouging [F:) o -ﬂ- @ Model fres Cearance Optons @) D E \Quﬁ[ SEE oN EEEE
= | |_ T =
¥ Frisfing 02 | [Towe -ﬂ [y — | [Opmona (3
|| Femseheg 18 o st
[ Propection B Potom frishing
'”::‘Mm R Defne Dok = S Ama No. of maves n Tosketh - 1914
Machine Al Sufaces LRI ?:M&@
(80 Machine Soiected Slaces Sufacs Typs: v =
Sehscted Sufaces: | Stz Tocks
Coes || Cancel
[JLosk Tesath Cleor Selecton
ooty

&leddacieee 0-dom |2 0B

s
3 Click on the <Close> button in Surface Group Parameters dialog to
return to the Face Window.
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Create a Boundary Curve

Boundary curves are created the same way as 2D profile curves. They are used
as tool path boundaries to restrict machining area.

@ 1 Choose the Chain Geometry on Solid Model icon

2 Double click on any of the orange points of the side cavity as you did in
the previous section.

Verify the Tool Path

Once you have created the Part Feature and established a Boundary Curve
you visually verify the tool path PartMaker has calculated. To do so:

7 1 From the Face Window tool bar choose Verify Work Group Tool path.

2 Uncheck the Enable Verification on Face Window. As we are only
working on the solid, we do not need to see the verification in 2D.

3 Enter a Verification Delay of O.

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

Verfication on Face Window
[] Enable Verffication on Face Window
Show Tool az:
(@ Hollow
Solid
Do not show tool
Verification on Solid Model
Enable Verfication on Solid Model
Show Tool as:
@ Solid
() Do not show tool
Show Toolpath

[ Prompt for Separate Verffication of each Operation
Verification Delay (0-9) I

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

-

5 From the Face Window tool bar choose Hide Every Tool Path.

Lock Toolpaths

As you did in the previous step, once you are satisfied with the verified tool
path, you should now lock the tool path. To do so:

1 Double click on the feature in the Job Explorer tree
2 Click the Lock Toolpath check box in Surface Group Parameters dialog

3 Click the <Close> button to close the Surface Group Parameters dialog
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Define Profiles for Contour Mill Cycle

In this section of the tutorial you will mill the outside of the part using a 2 ¥z axis
milling feature

1 Choose a New Color. A0 ] o] _>> |

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

M Profile Group Parameters dialog.
3 Choose Contour Mill from the Strategy drop down menu.
4 Choose Left from the Tool Position drop down menu.
5 Enter 0.5 (12.7) in the Diam (d) field.
6 Click the <Select Tools> button.
7 From the Select Tool dialog, click on the End Mill_1/2 and click the

<Select> button

(o]

Click the Extract Parameters from Solid box

9 Select the side of the part as shown below. Once selected, it will be
highlighted in red.

AR2HEB-A- o XhDXHEERE B HERLB N2
ol Ifj HERF e 2lueaa0R4E

= @ > Frent SUQ ON EiEN --
Sringy: | [, Cortour M - Tdgn Machring  tone
Toal Paation: =3 w  Todpe Dewsten: U Diesciional

2.5 5 0 Botiom Frish b1 |0
Z_Decth ) 1 Wil Frish fu]. |0
s (F) 008 Wt Seock b |0
2 Cloar {17 0106

Operaions Damp Todil  Witholodpl AddSen  Lasds

| Advanced Ml Taciosth

D) l2ddacs \-‘3\'0)'“0— M- £ 0-E

Selext 4 Pane o1 Cyinde Teochiog " etiact Ruteon. » iy Pt bl

10 Click the <Extract> button and the machining Z_Depth will be
populated automatically.

11 Enter “Mill Sides” in the Group Name field. Press <Enter> on your
keyboard or click <Apply=>.
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When you are finished your dialog should appear as shown below:

Strategy: 74 Contour Mil - Edge Machining:  None

Tool Posttion: | ft ~  Toolpath Direction:  |ni-Dirsctional

Z Suf (S): 0 Bottom Finish b): 0
Z_Depth (D): 1 Wall Finish (w): 0
Z_Rapid (R): 05 Initial Stock {g): 0
Z_Clear Cl): 0.05

Leads .
Operations Diam (@) ToolID  Widthofcut(p) AdalSter | out Eaip b

Mill Sides
O[] Roughing 05 T009 20 w0
B [ Finishing

e

|| Advanced Miling Toolpath Lock Toolpath
[ Bxtract Parameters from Solid

High Speed Rest Arca Sloped Walls Extract Undo

12 Click the <Close=> button.

Create Profiles Using Chain Geometry Icon

E] 1 Select the Chain Geometry on Solid Model icon on the left side of the
Face Window.

2 Double click on the location marked “1” in the following illustration. A
profile is automatically created.

Note: The profile shows direction arrows. This means it is selected and can be
reversed, translated or rotated.
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Verify the Tool Path
- 1 From the Face Window tool bar choose Verify Work Group Tool path.

2 Uncheck the Enable Verification on Face Window. As we are only
working on the solid, we do not need to see the verification in 2D.

3 Enter a Verification Delay of O.

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

Verffication on Face Window

[] Enable Verfication on Face Window

(@) Hollow
Solid

Do not show tool
Verffication on Solid Model
Enable Verfication on Solid Model
Show Tool as:
@ Solid
() Do not show tool

Show Toolpath

[ Prompt for Separate Verffication of each Operation
Verffication Delay (0-9) 1]
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4  Click <OK=> to show the calculated tool path. Your screen should appear
as shown below:

HORF][Fes2Lya aa|d0R4R
- Sua CEEEEE -
L]
S
@
72
t
2
p]
£
a2
74}
¢
2
g Kloed g asieve o-|hom| e 99-E @ @
Delcam
% 5 To hide toolpath, from the Face Window tool bar click on Hide Every

Tool path.
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Drill a Hole in the Center Cavity
In this section of the tutorial you will drill the hole in the center cavity

1 Choose New Color. A0 I ] o o] _>> |

= 2 Choose New Hole Group from the Part Features menu to display the
|°<i':(| Hole Group Parameters dialog.

Leave the Through Hole box checked.

Leave the Type drop down menu set to Drill.

Leave the Diameter (d) field set to 0.25 (6.35).

Click on the “Extract Parameters from Solid” check box.

Click on the Solid Model inside the hole in Center Cavity.

Click on the “Extract” button and select the Drill-1/4 (Drill_6.35) cycle.

© 00 N o o0 b~ w

In the Select Cycle dialog click the <Select= button to choose selected
cycle
29 BE-8-*¢ XLOXHEBE 90 DGO 1m0

o gt I ZHHEQD_-_*_%_&__.@ Lwie aelpOlplem

~ @ » Front
- Hole Group Parameters

===l ey [ )

Charder i

Hominal DephdTif: 04131

[ ]

Cpenten Dam Dot T ID

gl 2ddec@ee o-tons @ [ew
| Select Cylinder or Cane with Diameter Equal to Hole Major Disrneter and Chck Extract Buttan EEE &

10 The Hole Group Parameters dialog has been filled in using information
from the solid model.

11 Click the <Close> button to close the Hole Group Parameters dialog.

@ 12 Choose the Single Hole on Solid Model icon and click on the .25 (6.35)
inch drilled hole in the middle of the part.
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Your screen should now appear as shown below:
HOPFl<ee2Lweaa|+00CE

HEE O >

SRR MHyIRES S U

zh sKlodglasvvwe o-[hom & i@

B
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Generate a Process Table

The process table shows you all of the processes for a part. Before generating a
process table, you can choose to reorder processes automatically to minimize tool
change time and optimize machining.

When PartMaker generates a process table, all cutting conditions such as feed rate
and spindle speed RPM are calculated automatically based on the tools and material
information.

'@ 1 Choose Generate Process Table from the Main tool bar to display the
Process Table Options dialog as below:

Fletain Process Table Modffications

[ Reorder Processes to Minimize Tool Change Time |

Machining Order by:
_
(@ Tools

2 Click <OK=> to display the Process Table window as shown below.

2 PartMaker - Process Table =2 e ===
é Simulation H?‘TéTnﬂlAsser’v’\h\y @ Renumber Tools View v |T7 Process Status v

ProcID |Too| i} |Too| No. |Too| Name |Proc Task |Group |Face |Fead |Spead Time(min)
jq;f P01 TOOL 1 Center_7/32 DRILL Bore-1 Front 291upm 5000rpm 0.05
‘||’ P02 TOO3 3 Drill_31/32 DRILL Bore-1 Front 258upm 1377rpm 027
]ﬂ[ P03 TOO2 2 Bore 1 BORE Bore-1  Front 124upm 3700rpm 080
# P04 TOO4 4 Chamfer-1.25 SPOTFACE Bore-l Front 144upm 1832rpm 028
jq;f P05 TOO1 1 Center_7/32 DRILL Tap-1/2 Front 291upm 5000rpm 0.05
‘||’ P06 TOOS 5 Drill_27/64 DRILL Tap-1/2 Front 324upm 3159rpm 014
{B’ P07 TOOG [ Tap_1/2 FLOATTAP Tap-1/2 Front 524upm 681rpm 012
# P08 TOO4 4 Chamfer-1.25 SPOTFACE Tap-1/2 Front 144upm 1832rpm 020
'Iml' P02 TO10 10 174 Ball Mill Surface Roug Rough F Front 19.8upm 5000rpm 5443
'Iml' P10 TO10 10 1/4 Ball Mill Surface Finisl Finish P Front 19.8upm 5000rpm 17.89
'|m|' P11 TO10 10 1/4 Ball Mill Surface Roug Side Cav Front 19.8upm 5000rpm 41.78
'Iml' P12 TO10 10 1/4 Ball Mill Surface Finisl Side Cav Front 19.8upm 5000rpm 801
'Imr P13 TO10 10 1/4 Ball Mill Surface Rem: Side Cav Front 19.8upm 5000rpmm 310
'Iml' P14 TOL0 10 174 Ball Mill Surface Roug Center ¢ Front 19.8upm 5000rpm 931
'|m|' P15 TO10 10 1/4 Ball Mill Surface Finisl Center ¢ Front 19.8upm 5000rpm 182
'Iml' P16 TO09 9 End Mill 172 Contour Rou Mill Side Front 35.7upm 4577 pm 097
‘||’ P17 TO12 13 Drill_0.25 DRILL Drill-1/4 Front 34.0upm 5000rpmm 002
Material File: Alu_allw.mdb  Total Time: 142.08 min.

Note: If tool numbers are not in the proper order, you can choose
Renumber Tools from the Job Optimizer menu to automatically renumber
the tools before generating an NC part program.
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Simulate the Cutting Process

Once

you are satisfied with the appearance of your Process Table you can simulate

cutting. To do so:

|@ Simulation ‘

1 From the Process Table, click the <Simulation> button in the lower left
hand corner of the Process Table or just press the <Space Bar>.

2 When the Simulation window appears, press the <Space Bar=> or
choose Start Simulation from the Simulate menu to initiate 3D
simulation. Your completed part should appear as shown below:

ParthMaker - Simulation

B
PHEBs BEGE» o o &
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Generate an NC Program

1 Choose Post Config File= ? From the Job Optimizer menu to display the Open
Post Configuration File dialog.

Eﬁél

2 Locate and double-click the Postlib folder to open the Post Configuration file.

3 Select the DEMO.PST post processor.

4 Click the <Open=> button to load the DEMO.PST.

Open Post
v Computer » Acer(C:) » PartMaker » pm-mill » Postlib » + | 43 Y Search Postiiv 0
Organize = Mew folder #F~ 0 @
¢ Favorites 4X Rotary_Table (F]CONTOURPST (F]FAGORPST (F]FANUC_180 pst
5X_Rotary_Table (] CRUSADER-G.PST (F]FAGOR_NO_ATC.PST  (]FANUC_O.PST
3 Libraries Tombstone (] CRUSADER-M.PST (H]FANUC_6.PST (Z]FANUC_ROTARY_APST
(J]A-B_8200.PST (2]DEMO.PST (F]FANUC_10.PST (Z]FANUC_WITHOUT_M6.PST
/% Computer (F]ACRA 850.PST (£)Dx32.PST (F]FANUC_11.PST (F]G&L_NUM_800.PST
(Z]ACRA 1000.PST (] DYNACONV.PST (E]FANUC_15.PST (] G&L_NUM 800m.PST
€l Network (F]ACRA_2100.PST (F)DYNAPATH_CONV.PST  (E]FANUC_I6LPST (] GE1050_1L.PST

(FJANILAM.PST

(F]ANILAM 1400.PST
(F]ANILAM_1400_NO_ATC.PST
(1]BOSS 4A.PST

(1]B0SS 6.pST

(]Boss 10.pst
(F]CENTROID. pst

< n

File name: DEMOQ.PST

(F]DYNAPATH_EIA 2.PST
(F]DYNAPATH_EIA 4.PST
(F)EZPATH.pst
(Z]FADALPST

(F]FADAL 400.PST
(Z]FADAL ROTARY_A.PST
(F]FADAL-EPST

(F]FANUC_1BLPST
(F]FANUC_20i.pst
HFANUC 21ipst
(]FANUC_30ipst
(F]FANUC 31ipst
(E]FANUC 32ipst
(Z]FANUC_160.pst

(FHAAS YMC.PST
(Z]HARDINGE_V/MC_FANUC.PST
(] HARDINGE_VMC_SIEMENS.PST
(FHH_CONV.PST

(F]HITACHI SEIKLpst
(Z]HURCO_ULTIMAX.PST
(]LEBLOND.PST

r

All Files (~.PST) =

EQ

Note: If you use the same .PST file all the time, move it from POSTLIB
(the postprocessor library) to your working directory/folder where it will

be loaded automatically when you generate an NC program.

5 Click on Generate NC-Program icon from the Main tool bar to display the

Save NC Program dialog. When you generate an NC Program for the first time
during a programming session the Post Options dialog is displayed before the
Save NC Program dialog.

Main Program Mo.: [

[#] Stop To Include User Input
|| Autto redoad Post Config File

Subprograms
[ Subprogram Option Enabled

Min Mo. Holes for Subprogram: 2

Subprogram Start: 1

Subprogram Increment: 1

Block Start: 5

Block Increment:

4Ath Axis Output
(@) X Pods Rotary

Y Auis Rotary

Rotary 5 Axis Table Output
(7 Local Coordinates

(@ Global Coordinates

Global Origin

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

. . . v Computer » Acer (&) » PartMaker » pm-mill » - Search pm-mill

8

9 Click <Save> to generate the NC Program.

File name:

Save as type: [AII Files (*.TXT)

* Browse Folders

NC Program generated is shown below.

a PartMaker - smwpractice. TXT

Enter the name smwpractice.TXT for the NC program.

| [ cancel

%

12

(TOTAL MACHINING TIME: 197.4992)
(MACHINING FRONT FACE)
(MACHINING PROCESS 1)

G80 G40 G17

G30 G91 Z0

T1 M6

(CENTER_7/32 #2 CENTER DRILL)
(TIME FOR THIS TOOL: 0.047)
590 G54 GO X-3.0 ¥2.0 55000 M3
G43 Z0.5 H1 M8

0.5

(98 GB1 R0.05Z-01 F29.1

¥-2.0

peli]

Y2.0

G80

M9

G91 G28 Z0 M5

(MACHINING PROCESS 2)

T2 M6 (DRILL_31/32 TIN COATED DRILL)
(MACHINING FROMT FACE)
(TIME FOR THIS TOOL: 0.266)
G20 G54 GO X-3.0 ¥2.0 51377 M3
G43 20,5 H2 M3

705

GOE GB1 RD.05Z-1.341 F25.8
¥-2.0

X330

Y¥2.0

GED

M2

G91 G28 Z0 M5

(MACHINING PROCESS 3)

T2 M6 (BORE_1 KENMAMETAL BORING BAR)
(MACHINING FRONT FACE)

(TIME FOR THIS TOOL: 0.804)

G90 G54 GO X-3.0 ¥2.0 53700 M3

[ iew Program ] [ Edit Program

4l

Verify Program
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Chapter 2: Creating a Sample Part using
PartMaker Advanced Surface Machining
(ASM) 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. 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 2013 and higher.

How You Will Create the Sample Part

Below are the major concepts that will be covered in this tutorial.

Chamfered Cross Hole using
Projection Machining

Finish Machining on the
Diameter of the Part

Projection Machining on
the Face of the Part Finish Machining on the
Face of the Part

= Solid Model Importing

= Establishing part boundaries from a Solid Model

= Transferring Geometry from a Solid Model

= Opening Tools, Cycles and Material files

= Performing Turning operations in the context of surface machining

= Creating Surface Finishing tool paths on the face of the part

= Creating Surface Projection tool paths on the face of the part

= Creating Surface Finishing tool paths on the outside diameter of the part
= Duplicating identical face windows

= Creating a cross hole

= Chamfering a cross hole using a Surface Projection Machining Strategy
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Start PartMaker

1 Double click the PartMaker SwissCAM icon (or PartMaker Turn-Mill icon if using
PartMaker Turn-Mill) on your Windows desktop.

2 When PartMaker launches, the Setup dialog will open as shown below:

Spindle Machining Function:

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

Tum

C
v

—1

+—L

LengthiL): 3 oD: 35 Rename to:
ID: 0 1

Tool Change X[Xc): 5 Excess Stock (E): 0 Delete

Tool Change Z{Zc):
g8 Z(Z¢): 2 Guide Bushing Length{): 0 Duplicate... User Data...

Face Options... Guide Bushing Diameter{d): 0 ’ Apply ] ’ Close

3 Click <Close> to close the Setup dialog.
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Set Defaults

Before getting started with this tutorial, it is important to set the correct defaults.
Doing so is explained below:

Defaults for Turning (SwissCAM users)

If you are using PartMaker SwissCAM to complete the steps of this tutorial, please
read below. If you are using PartMaker Turn-Mill please skip to the next section
called Defaults for Turning (SwissCAM users):

1 From Job Optimizer menu choose the Defaults command. You will be
prompted with the dialog below:

Miing | | Tuming

2 Click the <Turning> button to enter the Defaults of Turning dialog.

3 In the Input Options section of the Defaults for Turning dialog, check the
Diameter Programming box (see below)

4 In the Input Options section of the Defaults for Turning dialog, make
sure to uncheck the Positive Z Programming box as shown below:

Hole Group Parameters
Through Hole

Diameter: .

Chanfer:

Clearance

Nominal Depth:

Profile Group Parameters

X Finigh:
Z Finish:

Retum Length

Retum Angle:
Surface Roughness:
Chamfer Length:

# Spring Passes:

[#] Start at Cutting Point

Process Parameters
Apply Comp in PartMaker
Coolant:
Feed Units: @) upr =) upm

Constant Surface Speed
Output Canned Cycles

Default Feed: 0.01  upr
Default Speed: 100 fom

Primary Tool Post: | Gang Slide -

Retract from Groove Options

Groove Options Defaults

Machining Data
upm  upr
Min
Feed: 01 0.001

Mazx
Feed: 240 200

Rapid
Feed: 240 upm

Max
Speed: 8000 mpm

Tool .
Change Time: 0 min

Leads
Arc Radius: 0

Line Length: 0.02
Lead Angle: 0

Input Options
Diameter Programming

Tool Path Options
Comer Rounding

Remaining Stock Detection

Thread Heig:

[7] Pasitive Z Programming

5 Click the <OK=> button to close the Defaults for Turning dialog.
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Defaults for Turning (Turn-Mill users)

If you are using PartMaker Turn-Mill to complete the steps of this tutorial, please
read below. If you are using PartMaker SwissCAM please refer to the previous
section called Defaults for Turning (SwissCAM users):

1 From Job Optimizer menu choose the Defaults command. You will be
prompted with the dialog below:

Milling

2 Click the <Turning> button to enter the Defaults of Turning dialog.

3 In the Input Options section of the Defaults for Turning dialog, check the
Diameter Programming box (see below)

rDe‘faulis for Turning ] — T~ - Mj
Hole Group Parameters Process Parameters Machining Data
Through Hola Apply Comp in PartMaker upm upr
Diameter: .25 Min
Chamfer: 0 Coolart: Feed: 01 0.001
Clearance: 0.05 Feed Units: @ upr () upm Fr::s: 800 200
Nominal Depth: 0 Constant Suface Speed Rapid
[] Output Canned Cycles Feed: 00 upm
Sl Defautt Feed: 0.01  upr Max
X Finigh: 0 Speed: 5000 mpm
Z Finish: 0 Sem e 100 Toal ,
Retum Length: 0.07 Change Tme: 0.25  min
Retum Angle: 45 Retract from Groove Cptions Leads
Surface Roughness: £3 Arc Radius: 0
Chamfer Length: 0 Groove Options Defaults Line Length: 0.1
# Spring Passes: 1 Lead Angle: o
Start at Cutting Point _ _
Retum to Cutting Point Input Options . Tool Path Options

Comer Rounding

ight [ Pitch - '
TR _ Remaining Stock Detection

4 Click the <OK=> button to close the Defaults for Turning dialog.

2-4 PartMaker Copyright @2014 Delcam Ltd



Defaults for Milling (SwissCAM and Turn-Mill users)

Both PartMaker Turn-Mill and SwissCAM users will be prompted with identical
dialogs for setting default parameters for milling. To view these parameters:

1 From Job Optimizer menu choose the Defaults command. You will be
prompted with the dialog below:

C) Define Defautts For:

Cancel |

Milling

| [ Tuming ]

2 Click the <Milling> button to enter the Defaults of Milling dialog.

3 Make sure ASM Radio button is selected under Surface Machining Module to

use ASM.

TN ST —

urface Machining Module
() SMW (Legacy) @ ASM

Process Table Display Option
[ Feeds in Units per Revolution and Surface Speed

Surfacing Defaults

4 Click the <Surfacing Defaults> button in the Defaults for Milling dialog.

The Surfacing Defaults dialog will display as shown below.
=)

S

urfacing Defaults

Parameters | Colors

B Raster finishing
(@ Raster flat finish

- ¢ Offset flat finishi
& Constant Z finis

&9 Strategy parameters

¥ JModel area clearance

ing
£ 3D offset finishing . .
ing
hing

-l Steep and shallow finishing

(Model area clearance

Style

Offset all -
B Radial finishing
- {8 spiral finishing Cut direction
@ Rotary finishing Profile Area
-f8 Comer finishing
EZ Comer pendil finishing Climb - Any -
- [ Pattern finishing
£\ Swarf finishing Tolerance
-\, Wireframe swarf finishing 0,001
& Common parameters
- Limit Thickness
£ Point distribution 0
- 17 Tool axis
177 Leads and links Stepover
:

elé' Start point 005
@7 End point

Stepdown

Automatic 005
Aoply

Copyright @2014 Delcam Ltd
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Importing the Solid Model

.| 1 From the File menu choose the Import submenu as shown below:

2 From the Import submenu choose the X_T Parasolid Transmit Text File...
command.

3 Open the Parasolid file at the following directory path:
a If you are using PartMaker SwissCAM:
C:\PartMaker_2014\pm-swiss\ASM_ Surface_Machining\Tutorial_ASM

\ASM_Tutorial.X_T as shown below:
B2 Import Parasolid X_T File (=

Search Tutonial ASM
=~ 0 @

Name Date modified Type

« ASM_Surface_Machining » Tutorial_ASM

Organize *  New folder G

It Favorites
B Desktop | ASM Tutorial X T 2/21/2007 11:40 AM X T File
& Downloads

] Recent Places

m

 Libraries
& Dacuments
& Music
[E=| Pictures

B videos

M Computer
&, os(c)
o DATA(D) = <] il 1 o

File name:  ASM_Tutorial X_T ~ | AnFiles (x.T) -

b If you are using PartMaker Turn-Mill:

C:\PartMaker\pm-tm\ASM_Surface_Machining\Tutorial_ASM
\ASM_Tutorial.X_T as shown below:

L Import Parasolid X_T File &J
Search Tutorial ASM

e

Organize v Newfolder =

<« ASM_Surface_Machining » Tuterial_ASM

Ut Favorites ~ Name Date modified Type

B Desktop | ASM_Tutorial X_T 2/21/2007 1140 AM  X_T File
I8 Downloads

%] Recent Places

m

4 Libraries
% Documents
&) Music
=] Pictures
B videos

% Computer
& osc)
== DATA (D2} > 4 m | 8

File name:  ASM_TuterialX_T - | AllFiles ("X_T) -

4 Click the <Open=> button to load the Solid Model into PartMaker.
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Setting Part Boundaries from the Solid Model

1 Double click on the OD of the Solid Model in the Solid Model window as shown
below:

Double Click

Here
2 Double clicking on this surface will display the Surface Info dialog as shown
below:

& Surface Info |i|
Surface Type : Cylinder
Feature Type : boss
Radius: 0.474744;
Height: 1.835716
C Angle: 4
B Angle: 180

Coordinate System

Part -

Center 1 Center 2

X1 0 *2: 0
Y1 0 Y2 0

Z1: 2615896  Z2. 730179
Transfer Geometry
Set Face Plane as Selected
Set Boundaries

Transfer Unwrapped Geometry

[ Project Outling ]

Close

3 Take note of value of -2.6159 (-66.444) in the Z1 field in the Surface Info
dialog. This corresponds to the finished length of the part.

4  Take note of value of .4747 (12.059) in the Radius field in the Surface Info
dialog. This corresponds to the largest radius of the part. As a result, for
purposes of this tutorial it will be assumed that you will start from 1” (25.00)
diameter bar stock (as the largest diameter is twice the value of the parts
largest radius, i.e. 2*.4747 or .9494 (12.059*2=24.118)

5 Click the <Close> button to close the Surface Info dialog.
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The Setup Dialog: SwissCAM Users

If you are using PartMaker SwissCAM to complete the steps of this tutorial, please
read below. If you are using PartMaker Turn-Mill please skip to the next section
called The Setup Dialog: Turn-Mill Users:

1 Choose Setup from the View menu.
2 Enter 2.6159 (66.444) in the Length (L) field in the Setup dialog.

3 The part will be made out of linch (25mm) bar stock. Enter 1(25) in the OD
field of the Setup dialog.

4  Enter .01 (2.0) in the Excess Stock (E) field of the Setup dialog.

Click the <Apply= button. Your completed Setup dialog should appear as
shown below:

Spindle Machining Function:

@ Main Spindle () Sub-Spindle
Oriertation Boundaries List of Face Windows

Tum

C
v

: :
—1—
—L—

Length(L): 2.6159 oD: 1
ID: 0
Tool Change X([¥c). 2.8 Excess Stock (E): 0.01

Tool Change Z(Zc):
g 222k 2 Guide Bushing Lengthf): 1

Face Options. .. Guide Bushing Diameter(d): 1.5

6 Click the <Close> button to close the Setup dialog.
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The Setup Dialog: Turn-Mill Users

If you are using PartMaker Turn-Mill to complete the steps of this tutorial, please
read below. If you are using PartMaker SwissCAM please see the previous section
called The Setup Dialog: SwissCAM Users:

1 Choose Setup from the View menu

2 Check the Use Bar Stock box

3 Enter 2.6159 in the Length (L) field in the Setup dialog
4

The part will be made out of linch bar stock. Enter 1 in the OD field of the
Setup dialog.

(&)

Enter .01 in the Excess Stock (E) field of the Setup dialog.
Enter 3 in the Work Shift (I) field of the Setup dialog.

7 Click the <Apply> button. Your completed Setup dialog should appear as
shown below:

Spindle Stock Machining Function:

Orientation Boundaries List of Face Windows

—L—

Length(L): 261583 OD: 1 Rename to-
ID: 0 1 Front

Tool Change ¥¥c): 5 Excess Stock (E): 0.01
Tool Change Z(Zc): 2

New Delete

Wark Shift(l); 3 Duplicate ... User Data...

Face Options... Work Offset: G54 [ Apply ] ’ Close

8 Click the <Close> button to close the Setup dialog.
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Transferring Geometry from the Solid Model

1 Use the CAD/CAM Switch icon to switch to CAD Mode.
é 2 On the Solids Window toolbar click the Extract Turn Geometry icon.

= LPREAXAd|aaa|HO9AqAY
=== I IS ]

3=

\‘ W

L

£ 14

ol

@ (®) Sectional Geometry

= () Spun Geometry

S Tolerance: 0.0005

A. ] Encble Ares Fiting
||| [¥5et Face Plane as
[2Y| [Pemleito 7 lane v
i | Tuming Plane Angle: (27D
= ] Set Boundaries
A Preview 0K

2 |RK2vsdeseve

(e}

-l e 98-E

[Delcami( ]
3 Set the “Turning Plan Angle” to 270 and click <OK>

4 Click the <Convert Curves to Arcs> button and click <OK> as shown below:

Options
(@ Convert Curved Edges to Arcs
() Convert Curved Edges to Lines

Curve Tolerance: 0.001|

| oK || Cancel |
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5 Click anywhere in the CAD Face Window to deselect the geometry you have
transferred. Your CAD Face Window should now appear as shown below:

S Y A R IEE IR EE R

5 (| 4

5@
\$ ﬁxp
S

oty

—_

=2 LKlovddec e o fom|sNE

o]

EQ‘ 6 Use the CAD/CAM Switch icon to switch back to CAM Mode.

Open Tools, Cycles and Material Files
If you are using PartMaker SwissCAM:

From the File menu choose Open Tools File and open
C:\PartMaker\PM-Swiss\ASM_ Surface_Machining\
Tutorial ASM\ASM_ Tutorial.tdb

From the File menu choose Open Cycles File and open
C:\PartMaker\PM-Swiss\ASM_ Surface_Machining\
Tutorial_ASM\ASM_Tutorial.cdb

From the File menu choose Open Material File and open
C:\PartMaker\PM-Swiss\Material\Alu_allw.mdb

If you are using PartMaker Turn-Mill:

From the File menu choose Open Tools File and open
C:\PartMaker\pm-tm\ASM_Surface_Machining\
Tutorial ASM\ASM_Tutorial.tdb

From the File menu choose Open Cycles File and open
C:\PartMaker\PM-TM\ASM_ Surface_Machining\
Tutorial_ASM\ASM_ Tutorial.cdb

From the File menu choose Open Material File and open

C:\PartMaker\PM-TM\Material\Alu_allw.mdb

amy
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Creating a Facing Operation

1 Choose New Profile Group from the Part Features menu.
Leave the Strategy selection as Contouring

From the Tool Location drop down menu, choose Face
Uncheck the Roughing box so Finishing is checked.
Click the <Select Tools= button.

o 00 b~ WDN

Choose TOO1 from the Select Tool dialog and click <OK=>

Operation: Finishing

Tool MNo.  MName Material Length Width  Angle  E-Angle Depth
2/Gang 0D Tum 80-Right Carbide 2 05 an 94 02
44/Back 0D Tum-Sub Carbide 2 05 80 94 0z

Add New Tool

7 In the Group Name field, type “Face” and click the <Apply> button. Your
Profile Group Parameters dialog should appear as shown below:

=2 =

Strategy: | [B) Contouring v
Tool Location: | Face v
X Finish (F:[0 i ‘_q*‘___ﬂﬂr
Z Finish (Fz): |0 " ;,IE!‘I
Depth of Cut (d): '
Initial Stock (g): |0 E‘fd

Fx i::
Diam Clearance (Cd). | 0.05 ‘
Face Clearance (Cf): |0.05 *% 22

Surface Roughness |32

Group Mame

Face|

Operations Tool ID Leads Select Tools
O []Roughing Close Cancel

® [ Finsting o | LB oS Apply

Cutting Paint {F): [[]Pinch Tuming
Machining Side Defined By:
(®) Cutting Poirt

() Tool Location

8 Click the <Close> button to return to the CAM Face Window.
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Create the Profile for Facing

Because you are facing off the part, PartMaker will create the profile automatically.
Your face window should appear as shown below:

EURFlsres 2L eaal0bemE

=== (W[ e

V%Y JI0F )

L.

) LKlovddaseee o-hem | M@
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Creating the First OD Turning Operation

1

a A W0 N

6

Choose a New Color.

To do so click a color square in the color bar at the top of the Face Window

different from the Sample Color.

e

Important! Do not select a color that is the same as the background color

of your Face Window. Doing so will make your profile difficult to see.

] o . >

Sample Color

Choose New Profile Group from the Part Features menu.

Uncheck the Roughing box and Finishing will automatically be selected.

Click the <Select Tools> button.

Choose TOO1 from the Select Tool dialog and click <OK=>

Select Tool

Operation Finishing

=

e e

D Tool No. Name

TOO!  2/Gang  OD Tum B0-Right
T003  44/Back OD Tum-Sub

Material

Carbide
Carbide

Length  Width  Angle  E-Angle

2
2

Depth
02
02

05 80 94
05 80 54

Add New Tool

In the Group Name field, type “1st Turn” and click the <Apply> button. Your
Profile Group Parameters dialog should appear as shown below:

Machining Side Defined By:
(®) Cutting Pairt
() Tool Location

e Profile Group Parameters, Turn “
Strateay: | B Cortouring v
Tool Logation: | Out v
Toal Oriertation: | Right v a of
X Finish {F):| D 4 [0 10y
Z Finish (F2): [0 i iw
Depth of Cut (d) E
Initial Stock {g): [0 Ya
rxi: —
Diam Clearance (Cd): 0.05 b2z
Face Clearance (Cf) [0.05 e e
Suface Roughness |32 Group Name:
Operations Tool ID Leads Select Tools
B[] Roughing Close Cancel
B[] Finishing ToO1 A
Cutting Point (P): [ Finch Tuming

7 Click the <Close=> button to return to the “Front” Face Window.

2-14 PartMaker

Copyright @2014 Delcam Ltd



Create the Profile for OD Turning
Now that you have created the part feature, you are ready to assign it to your part
geometry to create a tool path. To do so:

1 Choose the Profile icon from the graphics icons on the left side of the Face

! Window

>.<| 2 Click the Closest Intersection Snap Mode from the Snap Mode icons at the
top of the screen
Your cursor now appears as a small X. Click on positions 1, 2, 3 and 4
respectively as shown in the picture below to assign the tool path to the
geometry.

In this operation, you will only turn just past the first radius so there is
adequate support for the milling operations. In the next operation, you will
turn the rest of the part

% 3 Click the Selection icon.
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Creating the Second OD Turning Operation
Choose a New Color. .E":"i":"ilm

Choose New Profile Group from the Part Features menu.

Uncheck the Roughing box so Finishing is checked.
Click the <Select Tools> button.

a b~ W N P

Choose TOO1 from the Select Tool dialog and click <OK=>

Operstion Finishing

=

D ToolNo. Name Materidl  Llengh Widh Ange EAngle Depth
TO01  2fGang 0D Tum B0-Fight Catide 2 05 8 1 02
TO03  44/Bsck 0D Tum-Sub Catide 2 05 80 1 02
Add New Tool Cancel

6 In the Group Name field, type “2nd Turn” and click the <Apply> button. Your
Profile Group Parameters dialog should appear as shown below:

o x

Strategy : Contouring ]
Tool Location: | Out v
Tool Orientation: | Right

X Firish (Fx): 0 T (_q*‘_ I ﬁ_r
Z Finish {Fz): |0 i ;,Il:d
Depth of Cut {d): '
Initial Stock {a): |0 Ya
Fx 12_ A
Diam Clearance (Cd): |0.05 | t2
Face Clearance (Cf): |0.05 -)-i(- fe
Surface Roughness |32 Group Name:
Operations Tool ID Leads Select Tools
O [T Roughing Cancel
B[] Finishing TO01 Apply
[]Pinch Tuming
Machining Side Defined By:
(®) Cutting Point
() Tool Location

7 Click the <Close> button
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Create the Profile for OD Turning

Now that you have created the part feature, you are ready to assign it to your part
geometry to create a tool path. To do so:

"\ 1 Choose the Profile icon from the graphics icons on the left side of the Face
Window
Pl

2 Click the Closest Intersection Snap Mode from the Snap Mode icons at the
top of the screen

3 You cursor now appears as a small X. Click on positions 1 and 2 respectively
as shown in the picture below to assign the tool path to the geometry.

b Y

N | A\,

[}S 4 Click the Selection icon to deselect the profile.
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Creating a Cutoff Work Group
Choose a New Color. .E":"i":"ilm

Choose New Profile Group from the Part Features menu.

o
From the Strategy drop menu, choose Cut-Off.

Click the <Select Tools> button.

a A W N

Choose TO0O4 from the Select Tools dialog and click <OK>

0 Tool No.  Name Material Length ~ Width  Angle E-Angle Depth

TO02 4/Gang  Back Tuming Carbide 1 0.5 55 50 1]
TOD4  1/Gang Cutoff Carbide 2 05 55 90 0

Add New Tool

6 In the Cycle Name field, type “Cut-Off” and click the <Apply> button. Your
Profile Group Parameters dialog should appear as shown below:

r—

Cut-Off Distance (D): | 26159

[ v |Cd
Chamfer OR Radius (q) D q
Start X Poirt (¥s) r 1 Xs
End X Point (Xe): D

i ¥
Diam Clearance {Cd): 5 2

s s | L 1

Group Name:
Operations Toal ID Leads Select Tools
Apply
Cutting Peirt (P): []Optional Path 1-52-31

7 Click the <Close> button to close the Profile Group Parameters dialog.
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Create the Profile for the Cut-Off Operation

Because you are cutting off the part, PartMaker will create the profile automatically.
Your face window should appear as shown below:

HUPEceealiaaalpdl 4@

===y I IS

VISV Q= M

) KlrvSElacieve o-lFom | 0B-&

pelcami(]

Save Your Work

It is always a good idea to save your at various points in the part creation
process in PartMaker. To do so:

1 From the File menu choose Save or press <CTRL + S> on your keyboard
E 2 Enter the name of your job. Here, save your job file as asmpractice

3 Click the <Save=>= button.
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Creating Surface Projection Tool Paths on the Face of the Part

In this section of the tutorial you will create, bound and verify surfacing tool paths
for projection and finish machining on the face of the imported solid model using
ASM. You will use this projection to rough away material for the finishing operation
that will be made in the next section.

":j‘ = Important! Before moving on, make sure your Solid Model is set to Full

I View. If your Solid Model currently appears in a cross sectional view, click
on it with your right mouse button and choose Full View from the drop
down menu or select the Full View button on the Solids tool bar.

kI acbvee| oo 19-E

Create a New Face Window for Surfacing on the Face

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 End Polar Face
Window so you can use

X, Z and C tool motion on the face of the part. 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
which appear with the name “Untitled 2”

3 From the Machining Function drop down menu, choose Mill End Polar.

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

Spindle Machining Function:

Mill End, Polar -

Boundaries List of Face Windows

1 Front

Length(L): 26158%  OQD: 1 Rename to:
D: 0 2 Surface Face

Tool Change X(Xc): 2.8 [

Tool Change Z{Zc): 2

New ] [ Delete ]

Duplicate...
) | ]

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

In this section of the tutorial you will create, bound and verify a tool path for
projection machining on the face of the imported solid model. Projection machining
allows you to “project” a pattern curve onto a 3D surface. In this example, the
projection tool path will be used to “rough” away material for the finishing tool

paths to be created in the next section.

Parameters dialog will display.

2 Check the Projection check box.
Uncheck the Roughing check box.

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

4  Enter a tool diameter of 0.3 in (7.6 mm) in the Diam (d) field and click the

<Select Tools> button.

5 In the Group Name field enter “Pattern Finishing” and click <Apply=>.

K 4

The dialog should now appear as shown below:

Operations Diam {d)  Tool ID Strategy

["] Roughing ' Model Area Clearance
["] Finishing B Raster Finishing

] Remachining F Comer Finishing

Projection Pattemn Finishing

Toolpath Settings [§BDsfine Block

MNo. of moves in Toolpath : 203

Method

() Machine All Sufaces folecspse

Group Mame:

®) Machine Selected Surfaces Surface Type: | Machining Surface W Pattem Finishing

Selected Surfaces: 27

Lock Toolpath

Select Tools

Cancel
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Establishing the Tool’s Approach to the Stock

1

When machining this projection feature, it will be necessary to have the tool
correctly approach the part to avoid a collision between the tool and the stock.
To do so, click the <Options> button in the Surface Group Parameters dialog

which will open the dialog for the Pattern Finishing strategy as shown below in
the picture.

Projection 0.3 TO04 '|m|' E] Pattemn Finishing

This will open the Pattern Finishing strategy dialog

=[] Pattern finishing [Pattem finishing W
i iemm Multiple cuts

Lo t¥ Limit

B Q. Point distribution
‘_I Leads and links
ﬁ‘f Start point

e‘f End point

Tolerance
.o
Thickness

0

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

2-22 PartMaker
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2 Click on Lead in the tree to see the lead-in options.

9@ Pattern finishing (Lead in

= Multiple cuts

o Limit

..... %y Point distribution

=17 Leads and links Type None
'i’ Heights
11" Distance 0
'i’ Lead out Angle | 0
"1'. Extensions Radius | 0
1T Links

erg Start point Ramp options

e’if End point
. -
b Pl

3 Set Type to Straight

Type  MNone H

None

Surface normal arc
Vertical arc
Horizontal arc
Extended move

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

Type  Straight -
Distance 1|—
Angle 0

Radius | 0

Ramp options

:
5 Click on “* to copy the same parameters from Lead In to Lead Out.
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General Pattern Finishing Settings

1 In the Pattern finishing dialog, on the main page enter the Tolerance value of
0.005 (0.125 for metric) as shown below

Tolerance
0.005]
Thickness

0

2 In the Pattern Finishing dialog click on Limit tab to see the toolpath limit
parameters as shown below.

[Limit ]

Boundary
Trimming Keep inside hd
Block
Limit tool past black -
Z limits
[C] Maximum
0
[C] Minirurm
0

3 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.

4 Click the <OK=> button to close the Pattern Finishing strategy dialog and
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 case, you will select only the surfaces you wish to machine, i.e. you will
select the surfaces manually. To do so:

1 Click the Machine Selected Surfaces radio button in the Toolpath
Settings section of the Surface Group Parameters dialog as shown below:
Toolpath Settings
Method
1 Machine All Sufaces

@ iMachine Selected Surfaces!

2 The type of the surface you would be selecting can be changed from the
Surface Type combo box in the Surface Selection section as shown in
figure below:

Suface Selection

Surface Type:  Machining Surface -

Selected Surfaces: MLGELEEIERS
Colligion Surface

lgnore Surface

Hole Surface

3 For current operation you need to select Machining Surface which would be
selected by default.

4  Click on the Clear Selection button in the Surface Selection section to
clear the selected surfaces from the solid model. As you click on the Clear
Selection button, the Selected Surfaces will show the current number of
surfaces selected for the current surface type selected in the Surface Type
combo box as shown below:

Surface Selection
Surface Type:  Machining Suface -
Selected Surfaces: 0
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5 In the Solid Model File window, click on the base of the boss and the
surface adjacent to it as indicated in the picture below:

Hfres2iueaa +00<E
&) 0 | | >~
3 Surface Group Parameters
EI Operations Diam (@) Tool ID Strtegy ==
P [JReughing & Vodel Area Clearence
— [] Firishing B Raster Finishing
} [] Remachining B8 Comer Finishing Options
E ¥ Frojection 03 o0t | | B Pettem Fristing Options| @
E] T":”T‘" ;’e‘“”gs @ Define Block = see Area No. of moves in Toolpath ; 43
lethor
: Group N
zl () Machine All Sufaces Sufacs Selection P::p imah
= = Suface Type: | Machining Suface v =m Finsning =
®) Machine Selected Sufaces
Selected Suraces: 2 Select Tools
Cose || Cancel
[ Lack Toolpath Clear Selection

Apply

gp &ovddasvee o-how| L E

Delcam( .

The Selected Surfaces text in the Surface Group Parameters dialog
should display the value 2.

6 Now select ignore surfaces of the model so that the toolpath can follow the
pattern without detecting gouging with the solid model. Select Ignore
Surfaces in Surface Type combo box.

Select the surfaces as shown below as ignore surfaces

e Surface Group Parameters “
Operations Diam {d)  Tool ID Strateqy -
[ Roughing # Wodel Area Clearance Options
[] Firishing B8 Raster Finishing
] Remachining B& Comer Finishing
Projection 03 004 | [ BBl Pattem Frishing Options| ®
Toolpath Settings §RDsfine Block (=i safe Area No. of moves in Toolpath : 43
Method o K
roup Nams:
Machine Al Sufaces EriEEs ST St
(®) Machine Selsctsd Sufacss
Selected Surfaces: 2 Select Tools
Coss || Cancel
[[] Lok Toolpath Clear Selection
Apply

Kl2dddecseee o-lhom s &

EEE&®
7 Click the <Close> button to return to the CAM Face Window.
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Create Surface Machining Pattern Curve

Pattern curves are created the same way as 2D profile curves. Pattern curves are
2D/3D profiles that are projected onto a 3D surface in order to calculate a tool path.

To create a pattern curve for the feature defined in this section:

# 1 Click the CAD/CAM switch to enter the CAD mode.
o

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

Double Click Here

3 Click the <Transfer Planar Geometry > button in the Surface Info dialog
shown below to transfer the boss’s profile into the CAD Face Window.

@ Surface Info H

Surface Type : Plane

Angle with XY Plane: |0
C Angle: 0
B Angle: 0
X Offzet: 0
f Offset: 1]
Z Offset: 1]

Transfer Geometry

[w]:Set Face Plane as Selected:

Set Boundaries

Transfer Planar Geometry

Project Outline

Close

The circle you have just transferred should now be highlighted indicating that it is
selected. If it is not highlighted, select it by clicking on it so that it is highlighted.

OFFHEX Q@& @@ |02~

Click anywhere in the Face Window to deselect the geometry.
Switch to the CAM mode.

2

Choose the Chain Geometry icon

N o o B~

Click your cursor at the 9 o’clock position on the circle as indicated below to
apply the pattern curve to the geometry.
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Your Face Window should now appear as shown below:

8 Double click on the pattern curve using the Selection icon to display the
Curve Properties dialog below.

9 The direction of the arrows on the projection curve will dictate the Tool
Position you choose. If the arrows are pointing in a counter clockwise
manner, choose Right from the Tool Position drop down menu. If the
arrows are pointing in a clockwise manner, choose Left from the Tool
Position drop down menu.

In the picture above, the directional arrows are pointing counter clockwise,
hence Tool Position Right has been chosen as shown below:

 Curve Properties ==

Curve Type Used in Operation

() Boundary Roughing

(@ Pattern :
Remachining

Projection

Top Swarfing Pattern

Bottom Swarfing Pattern

Style: |20 Curve

Tool Position: ’Rjght

Boundary Type:

J [ Cancel

10 Click the <OK=> button to return to the CAM Face Window.
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Change Block Size to Contain the Pattern

1 As we will be machining to the Right of the defined Pattern, we need to make
sure that the Block size for the ASM group would contain the tool if it moves
to the right of the Pattern.

2 To increase the block size, open the Surface Group Parameters dialog by
double clicking on the group in the Job Explorer.

3 The dialog as shown below will open. Click on Define Block to open the

Block dialog
Operations Diam {d) Tool ID Strateqy
[ Roughing . Model Area Clearance Options
[ Finishing B Raster Finishing Options
[[] Remachining F Comer Finishing Cptions
Projection 03 TOD4 ‘\mr @ Pattem Finishing Options | (®)
fesateane @ Define Block éSafe Area No. of moves in Toolpath : 45
Method
- 5 Group Name:
() Machins All Surfaces Suface Selection
— Surface Type: | Machining Suface W &m Finishing
(®) Machine Selected Sufaces
Selected Sufaces: 2 Select Tools
Close Cancel
[] Lock Toolpath Clear Selection
Apply

4 The block dialog is as shown below. Enter the value in Expansion field to
increase the block in all directions by the value. The expansion value in this
case would be half the diameter of the tool being used i.e. 0.3/2 = 0.15.
Your Define Block dialog should look as below:

Block Limits*

Denedby
Diameter (D): 1.125

]
T z
Min Z (z1): -2.7408¢ Max Z z2): 0.125 L@

Calculate
Expangion: |0.15

z1 z2

[ From Selection ] [ From Stock ]

Use Custom Shape [ ok ][ Aeely || Cancel |

*Block Limits are Defined in the Part Coordinate System

5 Now click on <From Stock> button and then click the <Apply> button to
apply the value defined in the Expansion field to the block and click the.
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6 You would be able to see the increase in the block size as shown below in the
Solids Window. You can see the block limits by choosing Show Block Limits
from the Part Features menu.

Kl2dddlecivve

Ol @wm-|¢ 18- E

You can hide the block limits by choosing Hide Block Limits from the Job
Optimizer menu

7 Now click <OK=> in the Define Block dialog to return to Surface Group
Dialog and click on <Close> to close that dialog.
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Verify the Tool Path

Once you have created the Part Feature and established a Boundary Curve
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 Do not show tool radio
button as shown below.

3 Enter a Verification Delay of 0.

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 O, you will only see the path of the tool on the
Solid Model.

r .
Tool Path Verification Options =

Verification on Face Window

Enable Verfication on Face Window

Show Tool as:

(@ Hollow
() Solid Stock Motion Simulation

(7 Do not show tool
Verffication on Solid Model
Enable Verfication on Solid Model
Show Tool as:
() Solid
(@ Do not show tool
[#] Show Toolpath

[T Prompt for Separate Verification of each Operation
Verification Delay (-9} ||

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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Creating Surface Finishing Tool Paths on the Face of the Part

In this section of the tutorial you will create, bound and verify surfacing tool paths
for finish machining on the face of the imported solid model. The finishing
operations will be created in the same Face Window as the projection features
created in the previous. As a result, it is not necessary to create a new Face
Window.

Create a New Surface Group for Finishing

In this section of the tutorial you will create, bound and verify a tool path for finish
machining on the face of the imported solid model.

Ol Wiwm >> |

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

1 Choose a New Color.

N

9|

3 Uncheck the Roughing radio button and make sure Finishing is checked.

4  Enter a tool diameter of 0.3 (7.6) in the Diam (d) field and click the
<Select Tools> button.

5 From the Strategy drop down menu choose 3D Offset Finishing.

6 In the Group Name field enter “Offset” and click <Apply>. Your completed
dialog should appear as shown below:

Operations Diam (d)  Tool ID Strategy
["] Roughing ' Mode! Area Clearance Options

T ] Too4 £ 3D Offset Finishing v ®

["] Remachining F Comer Finishing Options

[] Projection Pattem Finishing Options

Toolpath Settings
Method
() Machine All Sufaces
(@) Machine Selected Surfaces

|.Deﬁne Block | |jSafe Area No. of moves in Toolpath : 2170

Surface Selection Group Mame:
Surface Type: | Machining Suface Offsst

Selected Surfaces: 29 Select Tools

Lok Tt
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7 Click the <Options> button to display 3D Offset Finishing dialog as shown
below:

9 3D offset finishing [30 offset finishing
8 Limit
e Point distribution 'Spiraﬁ
:f Leads arld links Smoothing
-l Start point [] Reverse toolpath segment order

%

e,f End point

Tolerance Cut direction

0.001 Climb
Thickness
0

Stepover
0.05

8 Enter 0.05 (1.25 MM) in the Stepover field.
9 Go to Limit tab and change Limit tool to Past Block in Block section to
allow the tool outside the block
Block
Limit tool past block -

10 Click the <OK=> button to return to the Surface Group Parameters dialog.

Select Surfaces for Machining

At this point you should still have the Surface Group Parameters dialog open.
Make sure Machine All Surfaces is selected in the Toolpath Settings section

which sets all surfaces of the solid to machine surfaces.
Click the <Close> button to close the Surface Group Parameters dialog.
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Create Boundary Curves

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 create
two boundary curves.

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

G 2 Double click on the face of the solid model as indicated below to open the
Surface Info dialog.

DOL;EJ|E Click Here
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3 Click the <Project Outline > button in the Surface Info dialog shown
below to transfer the boss’s profile into the CAD Face Window.

Surface Type :

Feature Type :

Radius:

Coordinate System
Part W

Center X:
Center Y:
Center Z:

Close

4 Click the Convert Curved Edges to Arcs radio button

Options
(@) Convert Curved Edges to Arcs!
() Convert Curved Edges to Lines

Curve Tolerance:

| oK || Cancel |

Eg 5 Click anywhere in the Face Window to deselect the geometry.
6 Switch to the CAM mode.

Q] 7 Choose the Chain Geometry icon
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8 Click your cursor on the outer profile just created as shown in the picture
below to create a boundary curve for the toolpath.

9 Double click on the selected curve to open the Curve Properties dialog.

Select the Boundary Type as Contact Point as shown in figure below. For
more information on boundary types, please refer help.

Used in Operation
Roughing
) Pattern [#] Finishing
Top Swarfing Pattern Remachining

Projection
Bottom Swarfing Pattern

Style:

Tool Position:

Boundary Type: | contact Point

[ OK ] ’ Cancel

10 Click the <OK=>= button to close the Curve Properties dialog.
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Verify the Tool Path

Once you have created the Part Feature and established a Boundary Curve
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 Do not show tool radio
button as shown below.

3 Enter a Verification Delay of 0.

s M
Toal Path Verification Options ﬂ

Verffication on Face Window
Enable Verfication on Face Window

Show Tool a5

@) Hollow
() Solid Stock Motion Simulation
() Do not show tool

Verfication on Solid Model

Enable Verfication on Solid Model
Show Tool as

® Soid
@ Do not show tool
Show Toolpath

[] Prompt for Separate Verfication of sach Operation
Verfication Delay (0-9) 1],

4 Click <OK=>= to show the calculated tool path. Your screen should appear as
shown below:
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% 5 From the Part Features menu choose Hide Work Group Tool Path.

Note: You should always hide your tool path after verifying it.

—O Note: Whenever creating a surfacing tool path in ASM, it is always a good
idea to “lock” the tool path once you are satisfied with result to avoid it being
regenerated later. To “lock” a tool path, simply double click on the feature in

the Job Explorer tree and click the Lock Toolpath button in Surface Group
Parameters dialog.

Once a tool path has been “locked” it will appear with a small lock next to it
on the Feature Tree.

As an exercise, go back and “lock” the first projection tool path you made. Your
Job Explorer tree should then appear as shown below:

Job Explorer
== Front

-3 @ > Surface Face
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Creating Surface Finishing Tool Paths on the Diameter of the
Part

In this section of the tutorial you will create, bound and verify a tool path for
finishing operations on the outside diameter of the imported solid model.

Create a New Face Window for Finish Machining on the Diameter

The first step in creating the finish machining feature on the diameter is to create
an appropriate Face Window. In this case, you will use the Mill ZY Face Window to
use a vertically oriented tool on the diameter of the part. 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
which appear with the name “Untitled 3”

From the Machining Function drop down menu, choose Mill ZY plane.

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

Spindle Machining Function:

@ Main Spindle () Sub-Spindle Settings... Mil ZY Plane -

Boundaries List of Face Windows

L—Hh
W
Y

1 Front
2 Surface Face
3 Mil OD

—

Index Angle(C): 0 Length(L): 26158%  OD: 1 Rename to:
ID: 0 3 MiIloD

Tool Change X(%c): 2.3 ’ New ]
Tool Change Z(Zc): 7

Deletz |

[
’ Duplicate... ] [User Data... ]
[

[ Aoy

Close ]

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

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

2 Uncheck the Roughing radio button and make sure Finishing is checked.

3 Enter a tool diameter of 0.25 (6.0) in the Diam (d) field and click the
<Select Tools> button.

4 From the Strategy drop down menu choose Raster Finishing.

In the Group Name field enter “Mill Sides” and click <Apply>. Your
completed dialog should appear as shown below:

Operations Diam {d) Tool ID Strategy
[ Roughing 0.25 & Model Area Clearance Options
Fnctang 025 To18 B Rester Finishing . @
[ Remachining F Comer Finishing Options
[ Projection ﬁ] Pattem Finishing Options
Toolpath Setti
o:‘p - - [‘Deﬁﬂe Block ] [iffSafe Area No. of moves in Toolpath : O
etho
B = Group Name:
@ Machine All Sufaces Sacstie Uty
_ Suface Type:  Machining Surface - Mil Sides
(2) Machine Selected Sufaces .
Selected Surfaces: 30 Selecigions
Lock Toolsath
Apply

6 Click the active <Options> button to display Raster Finishing dialog.
7 Enter 0.05 (.50) in the Stepover field.
8 Select the Ordering Style as Two Way.

Your completed Raster Finishing dialog should appear as shown below:

[ Raster Finishing B '- “ f - « ‘ - P . ﬂ
=-E5 Raster finishing (Rasterfmishing ]
ﬁ,? High speed

S Limit Angle
< Point distribution

Leads and links Start corner | gwer left -
L@ Start point Perpendicular pass
e‘L’, End point Perpendicular passD

Shallow angle | 30

Optimize parallel pass

Ordering
Style Two way -

Tolerance
0.001

Thickness
0

Stepover

0.05
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9 Click on the Limit tab and select Limit Tool under Block section to Past
Block

10 Click on the Leads and Links tab and select Links from the tree.

11 Choose the Short link to be On Surface as shown in figure below:

=5 Raster finishing [ Links ]
ﬁ= High speed

-8 Limit

\\.. Point distribution Short / Long threshold 1
4 -

_--1_? Leads and links Short | O surface e

i 1?." Heights

T First lead in Long | skim ¥
T Leadin
i T Lead out
1! Last lead out Retract and approach moves
T Extensions Along | Tool axis A
éz‘;?ﬁ;t Automatically extend
er}w End point Maximum length 10

Retract distance [

Approach distance [

12 Click <OK=> to close the Raster Finishing dialog.

Select Surfaces for Machining

PartMaker’s ASM makes it very easy to select just the surfaces you wish to
machine. To do so:

1 Click the Machine Selected Surfaces radio button in the Surface Group
Parameters dialog

2 Click the <Clear Selection> button to clear the currently selected surfaces

3 Move the Surface Group Parameters dialog out of the way and position
the solid so you can see the surfaces you wish to select

solids icon toolbar at the bottom of the screen and choose the ZX View as

4 To assure you select the correct surfaces, click the Set View icon from the
shown below:

Default Ctrl+Alt+D
Y View Ctrl+Alt+X
YZ View Ctrl+Alt+V
Ctrl+Alt-Z
Isometric View Cirl+Alt+I

v Shaded Wireframe View
Shaded View
Wireframe View
WireFrame Silhouette
Hidden Line View

& & 98-
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5 Hold the <Shift> key down on your keyboard while depressing the left

mouse button

Y

and drag a box from the upper right side of the surfaces to the lower left side
of the surfaces and they will be highlighted blue as shown below:

6 Click the <Apply> button and you will see the exact number of surface you
have selected. You should have 11 surfaces selected. Your Surface Group

Parameters dialog should appear as shown below:

=2

g ——
& Surface Group P; ters —
Toolpath Type:  3=1 Auis -
Ciperations Diam {d)  Tool ID Strategy
[] Roughing ‘ | | ‘ " Model Area Clearance v| Options
Finishing 025 Too3 B Raster Finishing + [Ogtions| @
[7] Remachining \:I : F Comer Finishing ~ | |Options
[ Projection ‘ Pattemn Finishing v| Cptions
Toolpath Settings [.Ddine Block ] [jSafeﬂma
Method
() Machine All Sufaces Euffere SEERIT S
@ Machine Selected Surfaces Surface Type:  Machining Surface -
Selected Surfaces: 11
I Lock Todath
=

No. of moves in Toolpath - 541

Group Name:
Mil Sides

Select Tools

Cancel

Close

Note: If you have more than 11 surfaces selected, you have probably
selected more surfaces than you wanted. You can tell a surface is selected
because it is highlighted in blue. You can easily deselect a surface by just
clicking the extra surface.

7 Click the <Close> to close the Surface Group Parameters dialog.
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Verify the Tool Path

Once you have created the Part Feature selected the surfaces to machine,m
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 Do not show tool radio button
Enter a Verification Delay of 0.

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

AP F s LL(a aa00Nm

BT @[ | >
Z
b .

DRSS mMYURES 5@

) slodddesivee 0o 1-E

[Delcam(]
%| 4 From the Part Features menu choose Hide Work Group Tool Path.

5 As before, you should now “lock” your tool path by opening the Surface
Group Parameters dialog and clicking the “Lock Toolpath” button
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Duplicating Identical Face Windows

Having programmed the finishing operation on one side of the outside diameter of
the part, you now need to create the same feature on the other side of the part, i.e.
180 degrees apart. Instead of having to go through the process of recreating the
feature in a new window, you can automatically duplicate it. To do so:

1 Choose Setup from the View menu.

2 In the Setup dialog, select the window called “Mill OD” as shown below (it
should already be selected).

Stock Machining Function

Spindle
© Main Spindle (0) Sub-Spindle | Settings. Bar Mil ZY Plane

Orientation Boundaries List of Face Windows

1 Front
2 Surface Face

1 )
I

=

Index Angle(C): 0 LengthiL): 261583  OD: 1 Renams to
ID: 0 3 MIOD

Tool Change XpXc): 2.8
Tool Change Z(Zz): 2

wm-o=

3 Click the <Duplicate> button.

4 In the Duplicate Face dialog, enter 1 in the Number of Copies field and
180 in the C Angle Increment field. The completed dialog should appear as

shown below:

I Duplicate Face

Parameters

Mumber of Copies (N): 1

Index Angle Increment (4): 180

[insert Into List of Faces

Display Parameters Next to Face Names =

* Enabled only when Groups of Features are defined on
this Face

** Parameters will be displayed next to the Face Name
as (NLA)

If the “Insert Into List of Faces” box is checked, then PartMaker will
permanently insert new faces into list of faces. If this button is not checked
then PartMaker will apply that number of copies and index increment angle
on the Process Table. The process with duplicate copies will have a special
icon next to the face name. Leave the “Insert Into List of Faces” box

unchecked.
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5 Click the <OK= button in the Duplicate Face dialog. Your completed

Setup dialog should appear as shown below:

Spindle

@) Main Spindle () Sub-Spindle Settings... Bar

Boundaries

g

nm—Ho=

Index Angle({C). 0

Tool Change X{Xc): 2.8
Tool Change Z{Zc): 3

LengthiL): 261583 OD: 1
ID: 0

Machining Function:

Mil ZY Plane

List of Face Windows
1 Front

2 Surface Face

3 Mill OD(1,180)

Rename to:
3 MillOD

Apply

Notice the name of the Mill OD Face Window has (1,180) appended to it, this
corresponds to the number of copies and index angle increment.

6 Click the <Close> button to close the Setup dialog.
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Creating a Chamfered Cross Hole

Method 1. When the Solid Model already has a Chamfer

In this section of the tutorial you will create a cross hole and create a uniform
chamfer on that cross hole using a Projection surface machining strategy. The steps
explained below are to be used when the solid model being machine already has a
chamfer defined on it.

Create a New Face Window for Projection Machining on the Diameter

The first step in creating the chamfered cross-hole on the diameter is to create
an appropriate Face Window. In this case, you will use the Mill ZY Face Window
to use a vertically (i.e. X) oriented tool on the diameter of the part. 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
which appears with the name “Untitled 5”

3 From the Machining Function drop down menu, choose Mill ZY plane (it
should already be selected)

4 Enter 90 in the Angle (C) field. Doing so will index the spindle to 90
degrees when creating the cross hole and the chamfer.

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

& Setup “

Spindle Stock Machining Function:
(®) Main Spindle () Sub-Spindle Settings Bar Mil ZY Plana ®

Orientation Boundaries List of Face Windows

oD H"—BZ
e
1

Index Angle(C): |0 Length{L)261583%¢  oD:[1 Rename to-
ID: |0 4 | Cross Hole Chamfer

1 Front
2 Surface Face

3 Mill OD (1.180)
4 Cross Hole Chamfer

&

=

Tool Change X(*c): 2.8 New Delete

Tool Change Z{Zc):
ge Z{zek:|2 Duplicate.. User Data...

Face Options... Close

wmm—A0=

6 Click the <Close> button to go to the new Face Window you have just
created.
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Create a Drilled Cross Hole

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

Here you will be making a through hole, so make sure to leave the Through
Hole box checked

2 Choose Drill from the Type drop down menu.

3 Check the Extract Parameters from Solid box

4  Select the hole surface you wish to drill. The hole surface will turn red once
you do so.

5 Once the hole is selected, click the <Extract> button

From the Select Cycle dialog, choose the Drill_0.4376 Cycle and click the
<Select= button. Your completed Hole Group Parameters dialog should
appear as shown below.

r S— W -
& Hole Group Parameters w + -_—— -

===

Through Hole
Major Cycle Operation

o

Diameter (d): |0.4375

Chamfer (). |0
K_Surf (S): |0.4497:
¥_Rapid (R): 0.05
¥ _Clear (CI): 005
Nominal Depthi{D}): |0.5244¢

Drll_0.4376

Iy
%
h 4
L]
b 4

-

Operation  Diam  Depth  Tool ID

Center 043.. 01 TO26
Drill D43.. 1106  TO25

Group Name:
Drill_0.4376

Verify Shape
Close Cancel
Apply

Extract Paremeters from Solid

| Btact | [ Undo |

7 To verify the hole shape, click the <Verify Shape> button. The dialog
below will display.
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8 click the <Hide Shape> button under the picture to hide the hole shape and
return to the Hole Group Parameters dialog.

Hide Shape

9 Click the <Close> button in the Hole Group Parameters dialog to return
to the Face Window.

Assign the Hole Feature
To assign the hole feature:
1 Click the Single Hole on Solid Model icon

@ 2 Click the arrow head of your cursor approximately in the middle of the hole
to be drilled on the solid model

3 Click the Selection icon and click anywhere the Face Window away from
hole profile to deselect the hole
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Create a New Surface Group for Projection Machining

Now that you have drilled the cross hole, you are ready to use a Projection
machining strategy to chamfer this cross hole. To do so:

Ol Wiwm >> |

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

1

D 2

N o o b~ W

Choose a New Color.

Check the Projection check box.

Uncheck the Roughing check box.
Enter a tool diameter of 0.25 (6.0) in the Diam (d) field.

Here you will use a Spot Drill to create the feature.

Click the <Select Tools> button. From the <Tool Type> drop down menu
select Spot Drill.

[‘Select Tool (]|

W

Operation: | Projection

T019

Add New Toal

ID Tool No
20/ Tumr

Center

Tool Diameter: |0.25

Display Tools

@ Matching Diameter

() All Diameters

Drill
Chamfer
Tap
Ream
Bore
End Mil
Face Mil
Slat Mill

Diameter
025

Material
HSS

Max. Depth
2

Angle

Comer Radius
0.125

Dove Tail
Comer Rounding
Thread Mil

New Tool Diameter: (.25

8 Click the <Select> button to select this tool.

9

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

Operations Diam {d) Tool ID Strateqy
[~] Roughing ' Model Area Clearance Options
[~] Finishing E Raster Finishing Options
[ Remachining F Comer Finishing Options
Projection 025 T027 B3 Pattem Firishing )
Toolpath Setti
coperl =S [@Define Block | [Bsche Area ]
Method
@ Machine All Sufaces S BRI
) Machine Selected Sufaces Surface Type:  Machining Surface -
Selected Surfaces: 30
Lock Toopath

Mo of moves in Toolpath : 0

Group Mame:

[Chare]

Apply
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Select Surfaces for Machining

At this point you should still have the Surface Group Parameters dialog open.
Make sure Machine All Surfaces is selected in the Toolpath Settings section
which sets all surfaces of the solid to machine surfaces. Click the <Close>
button to return to the Face Window. Click the <Close> button to return to the
Face Window.

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

Create Surface Machining Pattern Curves

Pattern curves are created the same way as 2D profile curves. Pattern curves
are 2D/3D profiles that are projected onto a 3D surface in order to calculate a
tool path.

To create a pattern curve for the feature defined in this section:

1

S [=

In the 2D CAM Window, click on the Hole Feature created in the previous
step so it is highlighted as shown here:

With hole selected, from the Edit menu, choose Extract Geometry
Make sure the Chamfer work group on the Job Explorer Tree is highlighted

From the Face Window Toolbar, choose the Show Work Group Only icon.
This will show just 2D curve of the chamfer

Using the Chain Profile icon, click on the circular geometry

With your cursor, double click on the profile curve you have just created to
enter the Curve Properties dialog. Notice that Tool Position has defaulted
to On. When performing chamfering of a cross hole using a Projection
Machining strategy, you should always leave Tool Position set to On so
the tool machines directly on centerline along the Pattern Curve.

Click <OK=> to close the Curve Properties dialog.
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Verify the Tool Path

Once you have created the Part Feature and established a Projection Curve
you can visually verify the tool path PartMaker has calculated. To do so:

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

2 In the Tool Path Verification Options click the Do not show tool radio

3 Enter a Verification Delay of O.

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

u

T T
|If

ky

e
R
[

=,
7,
HF

e

o

[}

77
My

Notice above that because the Solid Model is chamfered, the tool path was
projected directly to diameter of the hole, thus automatically plunging the
tool to the correct depth to create the chamfer. As a result, it was not

necessary to specify an Axial Thickness in the Pattern Finishing dialog of
% the Surface Group Parameters dialog.

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

As before, you should now “lock” your tool path by opening the Surface
Group Parameters dialog and clicking the “Lock Toolpath” button
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Method 2: When the Solid Model Does Not Have a Chamfer

In this section of the tutorial you will create a uniform chamfer on the cross hole
created in the previous section using a Projection surface machining strategy. The
steps explained below are to be used when the solid model being machined does
not have a chamfer defined on it.

Create a New Face Window for Projection Machining on the Diameter

The first step in creating the chamfer on the diameter is to create an appropriate
Face Window. In this case, you will use the Mill ZY Face Window to use a
vertically (i.e. X) oriented tool on the diameter of the part, 180 degrees apart
from the previously created 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
which appears with the name “Untitled 6”

3 From the Machining Function drop down menu, choose Mill ZY plane (it
should already be selected)

4 Enter 270 in the Angle (C) field. Doing so will place the chamfer you are
about to create 180 degrees apart from the chamfer created in the previous
section.

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

) Setup | x |
Spindle Stock Machining Function:
Settings & Wil 2Y Plane v
Crientation Boundaries List of Face Windows
1 Front
2 Surface Face
. 3 Mill 0D (1,180)
I 4 Cross Hole Chamfer
5 Chamfer OD
oD Pz
e L
g
Y
Index Angle(C): |0 Length(L): 2.6158% 0OD: 1 Rename to:
ID: |0 5 | Chamfer OD
Tool Change X{(¥c): |28 New Delete
Tool Change Z{Zc):
2 Duplicate. .. User Data...
Face Options... Apply Close

N
0
T
E
5

6 Click the <Close> button to go to the new Face Window you have just
created.
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Create a New Surface Group for Projection Machining

Since you have already drilled a through cross hole, you are ready to use a
Projection machining strategy to chamfer the hole. To do so:

1

s

N o o b~ W

Choose a New Color.

Ol Wiwm >> |

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

Check the Projection check box.

Uncheck the Roughing check box.

Enter a tool diameter of 0.25 in the Diam (d) field.

Here you will use a Spot Drill to create the feature.

Click the <Select Tools> button. From the <Tool Type> drop down menu
select Spot Drill.

[“Select Tool [

W

Operation: | Projection

T019

Add MNew Tool

D Tool No. Dl
20/Tum

Center

Chamfer

Tap

Ream

Bare

End Mil

Face Mil

Slot Mil

Dove Tail
Comer Rounding
Thread Mil

MNew Tool Diameter:  0.25

Tool Diameter:

0.25

Display Tools
(@) Matching Diameter

() All Diameters

Material
HSS

Diameter
025

Max. Depth
2

Comer Radius
0.125

Angle

8 Click the <Select> button to select this tool.

9

iy

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

Operations Diam (d)  Tool ID Strategy
[ Roughing 0.25 ’ Mode! Area Clearance Options (
[T Finishing B Raster Finishing Options
[ Remachining F Comer Finishing Options
Projection 0.25 T027 |E§| Pattem Finishing @
Toolpath Setti
o:"p - = [.Deﬂﬂe Block ] [E"-fSafe Area ] Mo. of moves in Toolpath : 0
ethor
B i Group Name:
(@) Machine All Sufaces e
Surface Type:  Machining Suface - Charer OD
(©) Machine Selected Sufaces e 4
Selected Sufaces: 30 Select Tools
Lock Tookath

10 Click on the active <Options> button to open the Pattern Finishing dialog.
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11 Enter -.025 (-.63) in the Axial Depth: field. You activate this by clicking on
the thickness button. Your dialog should appear as shown below:

(Pattem finishing

‘= Multiple cuts
o Limit
<y Point distribution
T Leads and links

Tolerance
0.001
Thickness

() o

][ Cancel ]

12 Click the <OK=> button to return the Surface Group Parameters dialog.

Select Surfaces for Machining

At this point you should still have the Surface Group Parameters dialog open.
Make sure Machine All Surfaces is selected in the Toolpath Settings section
which sets all surfaces of the solid to machine surfaces.

Click the <Close> button to return to the Face Window.
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Create Surface Machining Pattern Curves

Pattern curves are created the same way as 2D profile curves. Pattern curves
are 2D/3D profiles that are projected onto a 3D surface in order to calculate a

tool path.

Create the Geometry for the Surface Machining Pattern Curves

The first step in creating this chamfer is to create the geometry for the
projection curve for the chamfer. To do so, you will copy the circle created in the
previous window. To do so:

1 From the Window menu, choose the Cross Hole Chamfer window as

indicated below:

Process Table

Solid Model

Simulation

MC Program(s)
Arrange Windows Alt+A

Fixed Face Windows

Floating Face Windows

Front

Surface Mill Face
Wil Sides_0
Engarave

ross Hole Chamfer

v Chamfer QD

2 Once in the Cross Hole Chamfer window, click the CAD/CAM switch to

enter the CAD mode

3 Using the Selection icon, click on the circle created previously. Doing so will

% ‘ select the geometry.

4 With the circular geometry selected, from the Edit menu choose Copy.

Copyright @2014 Delcam Ltd

User Guide 2-55



5 From the Window menu, choose the Chamfer OD window as indicated

below:
Window | Help

Process Table

v | Solid Model

Simulation

MC Program(s)
Arrange Windows Alt+ A

v Fixed Face Windows
Floating Face Windows

Front

Surface Mill Face
Mill Sides_0
Engarave

Cross Hole Chamfer

v Chamfer QD

6 In the Chamfer OD window, click the CAD/CAM switch to enter the CAD
mode.

7 From the Edit menu, choose Paste to paste the circular geometry into the
new window.

8 Click anywhere in the Face Window away from the shape to deselect the
geometry.

9 Click the CAD/CAM switch to return to the CAM mode.

Create the Surface Machining Projection Curve Profile

1 Choose the Chain Geometry icon
= 2 Click your cursor on the circle you just pasted into the face window. Doing so
will create the projection curve. Your window should now appear as shown

below:
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Verify the Tool Path

Once you have created the Part Feature and established a Projection Curve
you can visually verify the tool path PartMaker has calculated. To do so:

o 1 From the Part Features menu choose Verify Work Group Tool Path.
2 In the Tool Path Verification Options click the Do not show tool radio button

3 Enter a Verification Delay of O.
4 Click <OK=>= to show the calculated tool path. Your screen should appear as

shown below:

Notice above that because the Solid Model is not chamfered, you need to specify
an Axial Thickness to create the chamfer.

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

6 As before, you should now “lock” your tool path by opening the Surface
Group Parameters dialog and clicking the “Lock Toolpath” button

Save Your Work

It is always a good idea to save your at various points in the part creation
process in PartMaker. To do so:

E From the File menu choose Save or press <CTRL + S> on your keyboard
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Generate a Process Table

A process table shows you all of the processes for a part. When PartMaker
generates a process table, all cutting conditions such as feedrate and spindle speed
RPM are calculated automatically based on the tools and material information.

a

2 Click <OK=> to display the process table

Process Table Options dialog as below.

[Proces: Tabie Ophom )

[~]iRetain Process Table Modfications:

Move Cut-Off Process to the End of Process Table

Eiect Part After Last Sub-Spindle Process

| cancel |[ ok |

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

window as shown below.

= PartMaker - Process Table = (w3

T simutation P Toot Assermbty T naen [F] View = [r Process Status = () Tine Chan O Symeonize
Proc 0 [TooliD  [Tasiti.  [Tool Hame Joioue [race [Feed  foores  [rmeimios |smatus Mode Syme Grewp

B e 1o UG COTumBRight  Fae Froen O00upr gm0 Fomm g

B ez oo YGang  COTumBMRight  Tum Froet aDtoupr tpm 05T Fomm g

&2 P05 M Mg EndMILOES 3 Offset Firishing Surtsce Ml Face A ST 8 o &

= poe To LGang End Mis_0.15 Fattern Fmahing Surface Ml Face o bugm AT3pm 09% F M l%.

PpoT Too3 TGang  End Ml 02 Raster finishing AR Sides SBepm  STipm  17A2 F e l%'

o8 TOO TGang  EndMiE025 3d Oftset Finishing AR Sices 180 Mbepm  STipm  an F o &

B pos 1o Ltang OO Tum 53-Hight 2nd Tum Frees o0l0upr  33Mpm 142 F o oms l%'

B eos tomw Tang  DniDASTE il 04376 e ol 50 Thpm  Spm 0T F o I%'

| pio toom Lifang  End MILOAETE Fatterm Finahing side ol 50 Ofopm  Gopem L Fome &

L AR BGang  End MIL04ETS Pattem 2 chamier 270 Qlupm  4pm 827 Fome &8

¥ pos e UGing  Cuteh Cutett Fremt Ofisupr 19dpm 03t Fomse

Material Fde: S toohwmdt  Main Spindle Time: 5263 min,  Sub Spindile Teme: 000 min,  Teasl Time: 52.63 min.
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Reordering Operations

Next, you will reorder your operations so they are in the correct sequence, i.e. the
second OD turning operation will be placed after the milling operations on front face

of the part. To do so:

1 Click on process #3 (P03) so that is selected

as shown below:

&8 PartMaker - Process Table o |[@ =]
& p D
L Simulation "B Tool Assemly ] Insert View ~ Tz Process Status ~ §§) Time Chart ¥ Synchronize
Proc D [Toot D [Taol o, [Too! Name [sroun [Face [Fecd [specd  [Timetmin) | status | Mode [ syncGroup

ak ! 5

2 ;}1 001 2/Gang  OD Tum 80-Right Face Front 00010upr  35ifpm 023 Foomiso e

Al ez oo 2/Gang 0D Tum 80-Right 1t Tum Front 00010upr  351fpm 057 Foomiso &

B
A ooz To01 2/Gang 0D Tum 80-Right 2nd Tum Front 00010upr  351fpm 148 Foomiso
B

= 25 Too4 &/Gang  EndMill 015 3d Offset Finishing Surface Mill Face 4fupm  ST3pm 1603 Foowmiso

= f
= ﬂ)a Too4 &/Gang  End Mill 0.15 Pattern Finishing Surface Mill Face 4fupm  ST3pm 095 Foowmiso &

" por Toos 7/Gang  End Mill 025 Raster Finishing Mill Sides_0 3upm  STpm 1752 Foows &

. = oe

B pos To02 TGang  End Mill 025 3d Offset Finishing Mill Sides_180 38upm  STIpm 821 . mis0

"l o i

@ a}s 007 T/Gang  Diill 0.4376 Diill 0.4376 side_hole 90 18upm  39%pm 076 7 w0 B

2/ b0 Tooe 8/Gang  End Mill 04376 Patter Finishing side_hole 90 O5upm  430pm 338 Fowso &g

2 et Toos &/Gang  End Mill 04376 Pattern 2 chamfer 270 D5upm  430pm 327 Fowso gt

P oos 1002 /Gang  Cut-off Cutoff Front 0.0016upr  192fpm 028 o wisore

>
Material File: St toolw.mdb  Main Spindle Time: 52.68 min. Sub Spincle Time: 0.00 min. Total Time: 52.68 min.

2 Click the arrow BENEATH process #6 (P06) to place process #3 (P03), the
second turning process, after the face milling operations. Your completed
Process Table window will appear as shown below:

[ PartMaker - Process Table = e =]
% Simulation ﬁTun\Assammy @ Insert View v [ Process Status = Time Chart 4% Synchronize
Proc D |Trm\ D |Tm| No. |Tnm Name Group Face |FEEd |SpEEd |T\me(m|n] [ status | Mode [ sync Group

A !En To01 2/Gang  OD Turn 80-Right Face Front 00010upr  3lfpm 023 M miso
B o2 Tom 2/Gang 0D Tumn 80-Right 15t Turn Front 0.0010upr  35tfpm 057 ¥ miso
&= pos Tom 8/Gang  End Mill 0.15 3d Offset Finishing Surface Mill Face 46upm  STpm 1511 ¥ wmiso
&S pos ToDS g/Gang  End Ml 015 Pattern Finishing Surface Mill Face 46upm  ST3pm 095 ¥ wmiso
A ez om 2/Gang 0D Tum 80-Right 2nd Tumn Front 00010upr  3ifpm 148 M wmiso
ffr por Toos T/Gang  End Mill0.25 Rester Finishing Mill Sides 0 3fupm  573pm 1614 M miso
o :Bs To03 T/Gang  End Mill0.25 3d Offset Finishing Mill Sicles_180 3fupm  573pm 821 M miso
B 509 To07 7/Gang  Drll 0.4376 Drill_0.4376 side_hole_30 leupm  3Bpm 076 ¥ miso
A Eu Toos g/Gang  End Mill 0.4376 Pattem Finishing side_hole 30 Osupm  430pm 338 ¥ wmiso
= 51 Tous 8/Gang  End Mill_0.4376 Pattem 2 chamfer 270 O5upm  430pm 327 F miso

. :04 Too2 1/6ang  Cut-off Cutoff Front 000T6upr 192fpm 028 M misoe
>
Msterial File: St toohw.mdb  Main Spindle Time: 50,38 min. Sub Spindle Time: 000 min.  Total Time: 50.38 min.
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Simulate the Cutting Process

Once you are satisfied with the appearance of your Process Table you can simulate
cutting. To do so:

@ 1

From the Process Table, click the <Simulation> button in the upper left
hand corner of the Process Table or just press the <Space Bar>.

Because this part does not have any sub spindle operations and thus you are
not ejecting it from the sub spindle upon completion of machining, you will
be prompted with the warning below:

i Mo gject operation proegrammed.

Continue?

Yes i [ Mo

Click the <Yes> button to continue into Simulation.

When the Simulation Window appears, press the <Space Bar> or choose
Start Simulation from the Simulate menu to initiate 3D simulation.

Once simulation is complete, choose Show Finished Part from the Solids
menu. Your completed part should appear as shown below:
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Generate an NC Program
1 Choose Post Config File= ? from the Job Optimizer menu to display the Open

@ Post Configuration File dialog.

2 Select the Swiss_Demo.PST post processor

3 Click the <Open=> button as shown below to load the post processor.

0 Favorites
Ml Desktop
4 Downloads

15l Recent Places

= Libraries
@ Documents
J’ Music
[E5] Pictures
E Videos

18 Computer
&, 05(C)

Organize New folder

Mame

Date modified Type Size

‘ 1£] Swiss-demo.pst

10/14/2008 5:01 PM  Microsoft Office ... 367 KB ‘

m

5 Server F (\PMDATANRoot) (F) —
5 ¢ (\Development-pe) (G:)

5 Server D (\PMDATA\Root) (H:)
9 Server Sales (\\PMDATAVROOT! ™

File name: Swiss-demo.pst

~ [l Files (pst)

)

Cancel

‘ 4 Choose Generate NC Program from the Job Optimizer menu. You may again
be prompted with the Warning dialog below.

Mo gject operation programmed.

Continue?

5 Click the <Yes> button to continue.
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6 When you generate an NC Program for the first time during a programming
session the Post Options dialog is displayed as shown below:

B-fods Output
Program #1: [12

Program #2:

Wait/Queue Commands

In

Job Settings

Phase Angle: =™

Bar Load: *

Auis Support
Main Spindle C-ads

Sub Spindle C-axis

Machine Options
[ Air Blast
[ Cut-off Detection

Start: 2
crement: o

Spindle Speed Limits
Min RPM Main Spindle: 2000

Sub Spindle Collet Nose Edension: =™ 0

Max RPM Main Spindle: spop

Sub Spindle Feed onto Part (UPM): 50

Part Release Data

Station No.: 20

[ Parts Catcher Basket

Min RPM Sub Spindle: 2000
Max RPM Sub Spindle: 5000

Release-X: 5
Release-Z: 0

Customer PIN:

* Leave Blank if not using Bar Loader
= Leave Blank if not Phasing

[¥] Stop To Include User Input

[T] Auto redoad Post Corfig File

() Local Coordinates
@ Global Coordinates

7 Click the <OK=> button to open the Save NC Program File As dialog.

8 Type a name for your NC Program, such as “ASM_Tutorial” and click the

<Save>= bhutton

9 Your NC Program files will be displayed as shown below:

Ea

PartMaker - NC Program

= [ |[=]

o
| post Options ) Generete NC Program @y P £ Print @) Zoomin () ZoomOut B ciion

Launch NC Program Editor

ASM_TUTORIAL.H1

ASM_TUTORIALHZ

%

07028 (FASM_TUTORIAL 1/6/2014)
(COLLET RECHUCK)
M200

M4

G97 5705 T0O101 M13
G1 G99 X-0.025 F.002
GO M21

G4 UD.5

G300 73.3659

G30 Z0.01

M22

G4 UD.5

GO Z-.015

o

GO X2.74

M205

M1

(PROCESS 1 FACE OD TURN 80-RIGHT)
M210

To

G28 UD

G97 T0202 51287 M13
G99 G18 GO X1.036 Z0.
G50 58000

G96 5350

G1X0.996 F0.001
1X-0.004

X-0.044

(PROCESS 2 15T TURN)
M215

GO X0.7824 Z-0.018
G1Z0.002

1Z0.4701

G3 X0.822 70.544 R0.148

G2 X0.9495 70.7822 RD.4767
G12Z0.8022

(PROCESS 53D OFFSET FINISHING END MILL_0.15)
(VLR

~ %

07028 (FASM_TUTORIAL 1/6/2014)
(COLLET RECHUCK)

M200

T

GO Z8.42

M205

M1

(PROCESS 1 FACE OD TURN 80-RIGHT)
M210

o

GO Z8.42

(PROCESS 2 15T TURN)
M215

(PROCESS 5 3D OFFSET FINISHING END MILL_0.15)
M220

(PROCESS 6 PATTERN FINISHING)
M230
M1

(PROCESS 3 2ND TURM OD TURN 80-RIGHT)
M235

To

GO Z8.42

(PROCESS 7 RASTER FINISHING END MILL 0.23)
M240

o

GO Z8.42

M245

(PROCESS 8 3D OFFSET FINISHING)

ITo

GO Z8.42

M255

M1

(DRACESS A NRINE A ATANRIE 0 ATTA
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