Practical Applications of PartMaker
SwissCAM Machining Function Face
Windows for Live Tooling Operations

Introduction

This appendix to the PartMaker SwissCAM User Manual isintended to give you, the user, a
more in-depth and practical understanding of applying PartMaker’s Machining Function
Windows for use with Live Tooling Operations.

This document will explain the following:

What types of Part Features Should be created in each Machining Function Face Window
Which Hole Group and Profile Groups Parameters options are available in each
Machining Function Face Window

Which Graphics |cons are available in each Machining Function Face Window

How Part Features should be created in each Machining Function Face Window

Many of the part examples provided in the pages to follow can be found in the various sub-
directories labeled with machine namesin the Sample Directory found in the Pm-Swiss directory
in which PartMaker SwissCAM isinstalled. The file name and path for each file and specific

* job, *.tdb and *.cdb are provided where relevant for each example.

Machining Function Selection

CNC Swiss Machines are capable of performing afull set of turning operations:. facing, turning,
grooving and threading. Many CNC Swiss are also capable of performing various types of
milling aswell as drilling holes on different surfaces. Multiple spindles in which such operations
can be performed simultaneously further increase the machines' productivity and complexity.

Milling capabilities of a CNC Swiss lathe vary significantly and can include:

Index milling/drilling

Milling on aselected ZX plane

Polar milling on the face of the part

XZC continuous milling on cylindrical surfaces
Milling interpolation in the YZ plane

PartMaker CAM Software from IMCS, Inc. applies a Patented ‘ divide and conquer’
programming strategy to simplify programming of Swiss Type Lathes.

PartM aker helps you separate a complicated part surface into a manageable set of faces that
may be either planar or rotational in nature. All features are represented by a surface relative to
which a set of part featuresis referenced.

On each face, a set of features may be machined using avariety of cutting tools. The software
takes advantage of the Microsoft Windows operating system, which allows multiple windows to
be displayed and accessed simultaneously.
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A specific machining function such as turning, polar milling or cylindrical milling is assigned to
each face. PartM aker lets you create a dedicated window that contains aworkspace for the
graphic representation of face features.

A dialog box associated with each Face Window shows you the type of machining to be
performed on aface, the location of the face boundaries and parameters defining the positioning
of the face relative to the machine coordinate system.

Getting Started: The Setup Dialog

PartM aker employs a programming methodol ogy whereby each machine motion type can be
separated into a different window dedicated to a specific machining function. Every one of these
windowsis known as a Face Window. Once created, each Face Window can be accessed from
the Window menu.
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Once divided into much smaller, similar motion components, programming of a multi-axis
Swiss-type lathe becomes a much easier task. To best explain how PartM aker handles thistask,
itisnecessary to first explain how each of these individual-machining functionsis defined.

Selection of the various machining functionsis carried out in the Setup dialog. The Setup dialog
can be accessed from the View menu or by clicking on the shortcut to the Setup dialog located
in the upper left hand corner of your Face Window. On Startup, or when accessing the Setup
dialog for thefirst time, you will see the following dialog. Some of the important components of
this dialog are explained below:

1. TheMain Spindle and Sub Spindle radio buttons allow you to select whether the
programming carried out in aparticular Face Window is being machined on the Main or
Sub-Spindle.

2. TheTool Change X and Z positions for a particular machine should be entered here.
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3. TheMachining Function drop down menu allows you to select the type of machining
motion being executed in a particular Face Window. The machining motions that can be
defined in each selection from the Machining Function drop down menu are explained
below.

4. ThelList of Face Windows displaysthelist of Face Windows currently existing for agiven
job.

5. TheRename To: field allows you to name the Face Window you are working with. Existing
Face Windows can be selected from the Window menu based on the names assigned to
themin thisfield of the Setupdialog.

6. Clicking the function buttons shown in the Setup dialog with the left-hand mouse button
does the following:

<Apply> Accepts or applies any new parameters or data entered
into the various fields in the Setup dialog, and the dialog
remains open.

<New> Creates new face windows of different machining

function types or on different spindles, adding to the List
of Face Windows

<Close> Accepts or applies any new parameters or data entered
into the variousfieldsin the Setup dialog, and closes the
dialog.

<Delete> Deletes the current selection from the List of Face
Windows

The various sel ections under the Machining Function drop down menu are explained on the
following pages.

8. The Notesfields allow the user to enter notes about a specific job. These notes can be
Directly output into the NC program to improve documentation.
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Machining Function: Turning

The Turn machining function uses conventional turning tools moving in the X and Z-axes.
Motion is programmed using X and Z coordinates. This machining function includes on
centerline drilling where adrill is held stationary while the spindle holding the part rotates. All
drilled holes must therefore be on the rotational centerline of the part.

The picture below shows the appearance of the Setupdialog when performing Turning on the

Main Spindle.
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Machining Function: Mill XY Plane

The Mill XY Plane machining function supports machining operations on the face of the part
using the Y-axis capability of the machine. G-code output will be generated in the form of X and
Y coordinates. Features that can be created by using this Face Window include off -center holes
on the face of the part, pockets on the face of the part, and contours (such as CAM shapes) on the
face of the part.

Programming of this machining function requires that your Swiss-type lathe have a
programmable Y-axis and that you have purchased the PartM aker Y-axis milling option.
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Types of Features Created in Mill XY Machining Function Window

The Mill XY window uses a Z-oriented “live” tool. Thereisno polar C-axis movement (the C-
axis indexes and locks).

Note: Y our machine must have y-axis capability and also needs to have ample travel to machine
in the negative quadrant of the part.

The features shown on the parts bel ow are representative examples of features that can be
created in the Mill XY Window. The* .job, *.cdb and *.tdb files used to create some of these
parts can be found on in the in the Samples directory which wasinstalled when you initially
installed PartMaker SwissCAM. Where relevant, the locations of these files have been provided.

Figurel: Milled Cam Figure 2.: Milled Cam
(Relevant files. C\PartM akeAPm-
Swiss\Samples\Citizen_M\CitizenM .job,
CitizenM.cdb, CitizenM .tdb)

Figure 3: Off-Center Holes Figure4: Milled Cam

(Relevant files: C:\PartM akeAPm- (Relevant files. C\PartM akeAPm-
Swiss\Samples\Star_ SWStarSV .job, Swiss\Samples\Star_ S\\StarSV .job,
StarSV.cdb, StarSV.tdb) StarSV.cdb, StarSV.tdb)
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Part Features Dialogs Available in Mill XY Machining Function

Both the New Hole Group and New Profile Group commands from the Part Features menu
can be used in the Mill XY Machining Function Face Window.

The Hole Group Parameters dialog will appear as shown below. Notice the orientation of the tool
isinZ.

i Hole Group Parameters

¥ Through Hale

— Major Cycle Operation

Type: m
Diameter [d]: ﬁ'
Charmfer [c] ||:|_

Z Surf [S): ||:|—
Z_Rapid [R]: W
Inelination Angle:; ||:|—
Mominal Depth(D]: ||:|_

2

o]
Wernfy Shape |
Cloze | Can-:ell

Operation Diam Depth Tool 1D

Through Hole Check thisbox if you are drilling through the part

Major Cycle Operation Indicates the major cycle operation as specifiedin the

cycles database
Diameter (d) Diameter of the tool, which is the major cycle operation.
Chamfer (c) Specifies how much chamfer per side is needed
Z_Surf (S) Establishes your Z-zero work plane
Z Rapid (R) Specifies how much clearance the tool will rapid to in

front of your Z_Surf

Inclination Angle Specifies the angle of the tool when making inclined holes
(you must havea“B” axis or an angled attachment.)

Nominal Depth (D) The depth of the operation to be performed
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The Mill XY machining function can be used to create both Contours and Pockets. Below, a
Contour Mill cycle with Tool Position On centerline is shown. To create a pocket, choose
Pocket Mill from Cycle Type drop down menu.

i Profile Group Parameters

Cycle Type: IContour kil vi

Tool Position: | On ¥

zsufsro

Z Depth D} |0_
Z_FRapid [R]: W
Bottom Firish (b} [0

Diam [d] Tool Il Axial Step

O W Roughing Im | I

Cycle Mame:

|?
Select Tools |

Indicates the type of feature to be milled, either a

For Contour Mill indicates the tool position during
cutting, such asLéft (climb milling), Right (conventional

Establishes the Z-zero work planei.e. avalue 0 indicates
the face of the part, a negative value indicates aZ-zero

B [T Finishing
Claze | Cancel
Famping
Apply I
{ I\-’ertical ..'_I Hole Tiameter: I
Cycle Type
Contour Mill or Pocket Mill
Tool Position
milling) or On (on centerline milling)
Z_Surf ()
along the length of the part
Z_Depth (D) The depth of the operation to be performed
Z_Rapid (R)

Bottom Finish (b)

Wall Finish (w)

Roughing/Finishing

Ramping

Specifies how much clearance the tool will rapid to in
front of your Z_Surf.

Amount of material |eft on the bottom of the feature for
the finishing end mill to remove

Amount of material left on the side (or wall) of the feature
for the finishing end mill to remove

Indicates whether a Roughing and/or Finishing Tool will
be used

Indicates the manner of entry of end mill into afeature,
either Vertical, Helical, Sloped or Sloped Down and
Return
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Graphics Icons Available in the Mill XY Plane Machining Function

The Mill XY Plane Machining Function Face Window uses the following icons to allow you to
assign part features to created geometry in order to create atool path.

i)
s

Single Hole I con enables you to use Snap Modes to define the location on the geometry
where a currently active Hole Group Symbol is to be executed.

Chain Circle I con enables you to click an enclosed circle on the geometry and specify
that the currently active Hole Group Symbol is aso to be automatically applied at the
centers of all the other circles (holes) of the same size that appear on the geometry.

Define Profile I con enables you to specify that the currently active group symbol isto
be applied to the profile described by either coordinate entry or by clicking on geometric
elements.

Chain Geometry | con enables you to specify that the currently active group symbol is
to be applied to aprofile that is created when PartM aker automatically connects all the
elements that form an unbroken chain with aninitial line or arc clicked.

Engrave I con enables you to use the Engrave Data dial og box to create a profile
containing numbers and | etters.
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Programming Example using the Mill XY Plane Machining Function:
Square and Off-Center Hole on Face

A practical programming application of the Mill XY Plane machining function has been
provided below. Thisexample assumes you have a knowledge of creating part geometry in the
PartMaker CAD mode as well as creating tools in PartMaker’s Tool’ s Database and creating
cyclesin PartMaker’s Cycles Database.

In the example given below, you will mill a¥2Inch Square with a¥ainch End Mill and create a
.1 diameter off-center hole. If you wish to complete this exercise on your own, make sure you
have the following tools created in your PartMaker Tools Database (all tools used in the Mill XY
Plane Face Window should have an orientation of Z Tool)

1. .25 Inch Diameter End Mill

2. .1 Inch Diameter Drill

3. Spot Drill with adiameter larger than .1 inch
Also make sure you have cyclein PartMaker’ s Cycles Database created to include both a.1
diameter drill and a spot drill.

Features to be created:

1. Mill a .5 inch square with a

.25 dia end mill

. 2. Spot Drill and Drill an off
center hole with a .1
diameter drill

Step 1. Create a Mill XY Plane Machining Function Face Window

Note: When creating amilled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thus you must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating aMill XY Plane Machining Function Face Window. To do so:
1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdiaog icon in the upper left hand corner of the screen
2. Inthe Setupdialog, click the New button create a new Machining Function face
Window
3. Fromthe Machining Function drop down menu, choose Mill XY Plane
4. Enter the setup parameters as shown below:

2

M achaws] Fisobion

[ 5]

Link of e Wb

1 Han s Tia
b

Tl Dvswge =t D
T sl Chisngm TRC) [

o

Oncethe Setupdialog appears as above, click on Close
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Step 2. Create Part Geometry

Start by entering the CAD mode in the Mill XY Plane Window. Draw the following features:
Choose Show Axes from the View Menu

Choose Show Boundaries from the View Menu

Draw a%zinch square

Draw a .05 inch radius circle with a center location at X<-.15> and Y<-.15>

Eal A o

Y our compl eted geometry and CAD Face Window should appear as shown below:

| Ptk -l Y Flame =10l =i
ﬁ WECTT
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3 }

2

Note: You can aways go to a different Face Window in your * .job file by selecting from the
Window menu. Additionally, you can toggle between different Face Windows within the active
Face Window by choosing Show Windows I cons from the View menu and double clicking on
the icon representing the Window you want to view.
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Step 3. Create Part Features and assign tool paths

Start by entering the CAM mode in the Mill XY Plane Window. First you will create the tool
path to mill the square. To do so:

O sWN PR

From the Part Features menu, choose New Profile Group

Choose Contour Mill under Cycle Type

Choose Left from Tool Position to indicate that climb milling will be performed
Enter aZ_Depth of .5

Enter a Tool Diameter of .25 and click Select Tools

In the Cycle Name field, type Mill Square

Y our completed Profile Group Parameter s dialog should appear as shown below:

i Profile Group Parameters | 7]

Cycle Type: IContour kil Vl

Taal Position: I Left hd I X E@
Z_Surf[S]: IU %

Z_Depth (D} [05 "qk d
Z_Rapid R} 005 Z ﬁ
- . g w ::_H
Battom Finish [b]; ID i ’"'_n
“Wwiall Finish (i) |D S5l p ¥
— X
Leads
Diarn [d] ToollD Axial Step n Oy Cpcle Name:
B IMlIISquale
B [ Firishi p Select Tools
¥ Finishina 025  [To17 | [075 ﬁd o] —
- Close | Cancel
R amping
- Apply I
I\-"eltlcal j Hole Bianeter: I
7. Assign the part feature to the square drawn earlier by clicking the Chain Geometry

misissle e 1) ff

=

icon and clicking on the geometry to create the tool path. It should appear as shown
below:

ceet - Ml RY Plane !Elﬂ

L] (mimi [ | |m

ol Dﬁlsqmn
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8. Fromthe Part Features menu, choose Verify Tool Path to see thetool path as shown

below:

| Prart i - Mill XF Mlag

=EC T

T

Ly

ol Hil Souen

Choose Hide Work Tool Path to hide the tool path.

Next, you will create the off-center hole. To do so:

NoghkowhpE

From the Part Features menu, choose New Hole Group
Uncheck the Through Hole Box

Choose aMajor Cycle Operation of Type: Drill

Enter aMajor Cycle Operation Diameter of .1

Enter a Chamfer of .01

Enter a Nominal Depth (D) of 0.5

Click the Cycle button.

Y our completed Hole Group Parameter s dialog should appear as shown below:

I Hole Group Parameters g-d |

[ Through Hale

— Major Cycle Operation —

Type: IDriII 'l

Diameter [d]: 'r'
Chamfer [c): W

Z Surf [5): ID—
Z_Rapid [R]: W
Inclination Angle: ID—

Naorminal Depth(D]: ID_5

7

Tao: | Shoulder of Major Tool j

Operation [Chiam [repth

Spot Dl 0.1 0.0715
Crrill 01 0.53

Spot Onill 1

werfy Shape |
Claze | Cancell
Apply |
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1. Assignthe part featureto circle by clicking the Chain Circleicon and clicking on the
circle representing the hole to create the tool path. It should appear as shown below:

LI
SETTEEET
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.:Ds,,.u_.

= | | =
&
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Machining Function: Mill ZY Plane

The Mill ZY Plane machining function is used to perform milling interpolation in the ZY plane
when the spindleis locked at a discreet angular position. All motions are performed with atool

oriented along the machines X-axis.

Programming of this machining function requires that your CNC Swiss-type lathe have a
programmable Y-axis and that you have purchased the PartM aker Y-axis milling option.

' Setup

Orientation

B3

Boundaries I achining Function

0.

o S

C=-90 'T-./T_,Z

Fill 27 Plane

Lizt of Face Windows

¥ Main Spindlie ¢ Sub Spindle

Angle [C]: Il:l

Toal Change #i=c): IEI
Tool Change Z[Zc): im

LengthiL): [3 oD: [35 [ [Front

Rename to:

|Di|':' | Apply l M e I
Cloze I [0elete
B o (e I [I=en{iata I

Mmoo =

Angle (C)

Length (L)
oD

ID

Orientation angle of the stock to achieve the desired face
position

Length of the finished part
Starting outside diameter of bar stock before machining

Starting inside diameter of bar stock before machining
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Types of Features Created in Mill ZY Machining Function Window

The Mill ZY window uses an X-oriented “live” tool. Thereis no polar c-axis movement (the c-
axis indexes and locks). Thiswindow can be used for creating off-center cross-holes, flats on
the diameter of the part and interpolated features. Saw Slots should also be created in this Face
Window.

The features shown on the parts below are representative exa mples of features that can be
created in the Mill ZY Window. The* .job, *.cdb and *.tdb files used to create some of these
parts can be found on in the in the Sample directory which wasinstalled when you initially
installed PartMaker SwissCAM. Where relevant, the locations of these files have been provided.

Figure1.: Milled Cylinder Figure 2.: Milled Flats

(Relevant files: C:\PartM akeNPm- (Relevant files: C\PartM akeAPm-
Swiss\Samples\Citizen_L\CitizenL- Swiss\Samples\Citizen_L\CitizenL .job,
Y axis.job, CitizenL-Y axis.cdb, CitizenL-  CitizenL.cdb, CitizenL.tdb)

Y axis.tdb)

Figure 3: Off-Center Cross Hole Figure4: Milled slot
(Relevant files: C:\PartM akeNPm-

Swiss\Samples\Star_ SW\StarSV .job,

StarSV.cdb, StarSV.tdb)
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Part Features Dialogs Available in Mill ZY Machining Function

Both the New Hole Group and New Profile Group commands from the Part Features menu can
be used in the Mill ZY Machining Function Face Window.

The Hole Group Parameters dialog will appear as shown below. Notice the orientation of the tool

isin X.

‘' Hole Group Parameters

W Thiraugh Hale

Type: IDriII vi
Diameter [d): Iq
Charfer [c): Ig
=_Surf [5) ID_5
% Rapid (R) [3.05

|' Major Cycle Dperation —

MNorinal DepthfD]): Ig

Operation [hiam Depth

g

Cuycle | 2
Taool ID -
ety Shape |

Claze | Cancell

Through Hole

Major Cycle Operation

Diameter (d)

Chamfer (c)

X_Surf (S)

X_Rapid (R)

Nominal Depth (D)

Check thisbox if you are drilling through the part

Indicates the major cycle operation as specified in the
cycles database

Diameter of the tool, which is the major cycle operation.
Specifies how much chamfer per sideis needed
Establishes your X-zero work plane on the OD of the part

Specifies how much clearance the tool will rapid above
your X_Surf

The depth of the operation to be performed
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The Mill ZY machining function can be used to create both Contours and Pockets. Below, a
Contour Mill cycle with tool motion on centerline is shown. Cutter compensation can also be used
by choosing L ft or Right from the Tool Position drop down menu.

! Profile Group Parameters K

Cycle Type: ICDntour il "l
¥

$sutEr[0

X DephlD) [0
¥_Fapid [R]: W
Bottom Firish [b): [0 |

T ool Position: On o
2

P & —PN

e
o |
= =

w
>

|

b g "3

Diam [d] ToollD Awxial Step Cucle Mame:
?
O [ Roughing [025 | ] i
B [V Finishing I—D.25 I— I_ Select Tools |

Cloge | Cancell

R amping
{ IVEIliCEﬂ _"J Holz Diameter: I

Cycle Type Indicates the type of feature to be milled, either
aContour Mill or Pocket Mill

For Contour Mill indicates the tool position
during cutting, such asLeft (climb milling),

Tool Position Right (conventional milling) or On (on
centerline milling)

X_Surf (S) Establishes the X-zero work plane, i.e. avalue
0.25 indicates the X-zero work planeis .25
from the center of the part.

X_Depth (D) The depth of the operation to be performed

X_Rapid (R) Specifies how much clearance the tool will
rapid to above of your X_Surf.

Bottom Finish (b) Amount of material left on the bottom of the
feature for the finishing end mill to remove

Wall Finish (w) Amount of material left on the side (or wall) of
the feature for the finishing end mill to remove

Roughing/Finishing Indicates whether a Roughing and/or Finishing
Tool will be used

Ramping Indicates the manner of entry of end mill into a

feature, either Vertical, Helical, Sloped or
Sloped Down and Return
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Graphics Icons — Machining Functions for Mill ZY Plane
The Machining Functions Mill ZY Plane use some or all of the following iconsto allow you to
assign part features to created geometry in order to create atool path.

Single Hale I con enables you to use Snap Modes to define the location on the geometry
where a currently active Hole Group Symbal is to be executed.

Chain Circle I con enables you to click an enclosed circle on the geometry and specify
that the currently active Hole Group Symbol is also to be automatically applied at the
centers of all the other circles (holes) of the same size that appear on the geometry.

Define Profile I con enables you to specify that the currently active group symbol isto
be applied to the profile described by either coordinate entry or by clicking on geometric
elements.

Chain Geometry | con enablesyou to specify that the currently active group symbol is
to be applied to aprofile that is created when PartM aker automatically connects all the
elements that form an unbroken chain with an initial line or arc clicked.

Engrave | con enables you to use the Engrave Data dialog box to create a profile
containing numbers and | etters.

m E & @Ee

Programming Example using the Mill ZY Plane Machining Function:

Practical programming applications of the Mill ZY Plane machining function have been
provided below. This example assumes you have a knowledge of creating part geometry in the
PartMaker CAD mode as well as creating tools in PartMaker’s Tool’ s Database and creating
cyclesin PartMaker’ s Cycles Database.

Example A: Creating a single flat with 2 off-center holes

In the example given below, you will mill aflat with a%zinch End Mill and createtwo .1
diameter off-center holes. If you wish to compl ete this exercise on your own, make sure you
have the following tools created in your PartMaker Tools Database (all tools usedin the Mill ZY
Plane Face Window should have an orientation of X Tool)

1. .500 Inch Diameter End Mill

2. .1 Diameter Drill

3. Spot Drill with adiameter larger than .1 inch

Also make sure you have acycle in PartMaker’s Cycles Database created to include both a.1-
diameter drill and a spot drill.

Features to be created:

1. Mill a flat with a .500 dia
end mill

2. Spot Drill and Drill two off
center holes with a .1
diameter drill
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Step 1. Create a Mill ZY Plane Machining Function Face Window

Note: When creating a milled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thus you must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating aMill ZY Plane Machining Function Face Window. To do so:
1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdiaog icon in the upper left hand corner of the screen
2. Inthe Setupdialog, click the New button create a new Machining Function face
Window
3. Fromthe Machining Function drop down menu, choose Mill ZY Plane
4. Enter the setup parameters as shown below:

Dientainn Bowrndenes Pdachiving Funchon
M2 Pare 7]
Lt of Fa.je \'-'md_l:m:
T A
C==10
% Man Spnde  EubSpeda Flerane b:
-“mhﬂ'lﬂ_ LesngiiL] [2 oo ]u ™ |1_ |H.|zr Flans
off g |
Tl Changn 4] [Z.8 oze D |
Toedd Change Zi2cl: [ Lipyer Llsnr[.lalaJ
H
22|
|
E
g |

Once the Setupdialog appears as above, click on Close.
Step 2. Create Part Geometry

Start by entering the CAD mode in the Mill ZY Plane Window. Draw the following features:
1. Choose Show Axes from the View Menu
2. Choose Show Boundaries from the View Menu
3. Draw onelineat Z<. 5> to represent the end of the flat.
4, Draw two .05-inch radius circles with a center location at Z<. 25> and Y <-.1875> and
at Z<. 25> and Y <. 1875>.
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Y our completed geometry and CAD Face Window should appear as shown below:

. PartMaker - Mill Z¥ Plane [ =]

] I ]

o & IE . L =]
= |Hl e

EEER

4
4

el

1

— K

Note: You can always go to adifferent Face Window in your * .job file by selecting from the
Window menu. Additionally, you can toggle between different Face Windows within the active
Face Window by choosing Show Windows I cons from the View menu and double clicking on
theicon representing the Window you want to view.
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! Profile Group Parameters 7 x|

Cycle Type: ICUntDur kill 'I
Tool Pozition: |Left 'I

J\
- R

: I L4
Battom Finish [b]: |0 K "_I]
Weall Firizh [wa]: ID S5l W

£

Leads
Diam [d] Tool 1D Axial Step n Oyt Cpole Name:
B Eoden IM|IIHaIf

B [V Finishing IF IW IT j ﬂ Select Tols

Step 3. Create Part Features and Assign Tool Paths

Start by entering the CAM mode in the Mill ZY Plane Window. First you will create the tool
path to mill theflat. To do so:

From the Part Features menu, choose New Profile Group

Choose Contour Mill under Cycle Type

Choose Left from Tool Position to indicate that climb milling will be performed
Enter an X_Surf of .375

Enter an X_Depth of .375 (we want the tool to go to center)

Enter a Tool Diameter of .5 and click on Select Tools.

Inthe Cycle Name field, type Mill Half.

Y our completed Profile Group Parameter s dialog should appear as shown below:

H_Surf (S): IU.3?5
#_Depth [D}: |D.3?5
#_Rapid [R]: ID_D5

B —HN

£ @
-
|

Close | Earcel

M| [ @

L

Ramping
Apply I
[ IVelticaI j Hole Diameter: I
8. Assignthe part feature to the flat drawn earlier by clicking the Chain Geometryicon
and clicking on the geometry to create the tool path. It should appear as shown below:
[ 2 Partrtakar - =l 2 Hlase [_ O] ]
CHC T
o1 E‘r-lhi
2 o0
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9. FromthePart Features menu, choose Verify Tool Path to see thetool path as shown
below:
{2 PartMaler - Mill 2¥ Plane _ O]

L] mimi || I

D
S|

-
(N

-

@] (21
N

“1

2

Choose Hide Work Tool Path to hide thetool path.
Next, you will create the off -center holes. To do so:

From the Part Features menu, choose New Hole Group
Uncheck the Through Hole Box

Choose aMajor Cycle Operation of Type: Drill

Enter aMajor Cycle Operation Diameter of .1

Enter a Chamfer of .01

Enter a Nominal Depth (D) of 0.2

Click the Cycle button.

NogahswdE

Y our completed Hole Group Parameter s dial og should appear as shown below:

: Hiole Growup Parameters EHE
[ Thouh Hele

— Wiapi Cyche Operation —
Tee o ]
Diameter [d]: T
Chaml=i |ct IW

H 5wl |5k ||:|_
F_Repd [l [ois

Wamisal Depth|DY [o 2

TUE'SMD]HHHTHH "l |
Opeatitn ~ Dim  Deph  TocliD et Jony
Wiy Shepe |

Spxlol QU1 0.0E T4
Liil 01 I2MeE  TO0 e '.::.:l
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1. Assignthe part feature to the circles by clicking the Chain Circleicon and clicking on
the circle representing the holes to create the tool path. It should appear as shown

below:
1 - Fartrtaker - pull 2 Flane —Tal=]
] (il | [
1 |miha
2 E| Dl 11

e e |e - e

=

Example B: Creating a Saw Slot

In the example given below, you will mill a.050 wide slot with a 1-inch Diameter Slot Mill. If
you wish to complete this exercise on your own, make sure you have the following tools created
in your PartMaker Tools Database (all tools used in the Mill ZY Plane Window should have an
orientation of X Tool)

Note: You will have needed to purchase the advanced tools option to create a Slotting Saw in
your tools directory.

1. 1 Inch Diameter Slot Mill
Features to be created:

Mill a .125 thick slot x ¥ deep
along the face of the part.
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Step 1. Create a Mill ZY Plane Machining Function Face Window

Note: When creating amilled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thus you must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating aMill ZY Plane Machining Function Face Window. To do so:
1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdiaog icon in the upper left hand corner of the screen
2. Inthe Setupdialog, click the New button to create a new Machining Function face
Window
3. Fromthe Machining Function drop down menu, choose Mill ZY Plane
4. Enter the setup parameters as shown below:

Orertaion Bourwdaies Wachring Funchion
" [HilZi P ]
Lt of Face Windoms:
1 Fioed
& Man Spirde T Sub Spinds Flerame o
sract [0 Largihi} fi L R
100 Ay Hes I
Tool Cranda=drel (28 Chse Uekls
Too Change22ef [7- fiter IETE
i -
i)
|
E
= |

Once the Setup dialog appears as above, click on Close

Step 2. Create Part Geometry

Start by entering the CAD mode in the Mill ZY Plane Window. Draw the following features:
1. Choose Show Axes from the View Menu

2. Choose Show Boundaries from the View Menu
3. Draw aline that represents the .250 depth in Z for the end of the mill slot.
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Y our completed geometry and CAD Face Window should appear as shown below:

- PartMaker - Mill 2Y | _ [Of x|

L) (e ([ [

—
-5

oI L =]
Hp|®

SR ERE

4
d

~olep

“1
i| ¥

Note: You can aways go to a different Face Window in your * .job file by selecting from the
Window menu. Additionally, you can toggle between different Face Windows within the active
Face Window by choosing Show Windows | cons from the View menu and double clicking on

the icon representing the Window you want to view.

2-26 PartMaker



PartMaker Fundamentals

Step 3. Create Part Features and assign tool paths

Start by entering the CAM mode in the Mill ZY Plane Window. First you will create the tool
path to mill the square. To do so:

From the Part Features menu, choose New Profile Group

Choose Contour Mill under Cycle Type

Choose Left from Tool Position to indicate that climb milling will be performed
Enter an X_Depth of .4375 (X_Surf + %2 thickness of the Slotting Saw.)

Enter the Tool ID number of the Slotting Saw inthe Tool ID box and then hit Apply.
Inthe Cycle Name field, type Slotting Saw.

Click on the Close Button

Nogh~owdNE

Y our completed Profile Group Parameter s dialog should appear as shown below:

i Profile Group Parameters | 2]

Cycle Type: IContourMiII 'I
Tool Position: ILeft 'I

H_Surf (S): IU.3?5
#_Depth [D): |D.43?5

#_Rapid [R]: [0 05

P & BN
t

M
- R
: ¥
Bottam Finish (b IIJ i '
wial Firish (wl [5 $|p ¥l
iy
Leads
Diam [d] Tool D' Awmial Step In Ot Cucle Mame:
O I Roughing ISIDttlng Saw

B |/ Finishing I1— m ID_ EI j LI Select Taols
kel Close | Carcel
Famping
Apply
{ IVerticaI j Hiole Diameter: I \_I

8. Assign the part feature to the square drawn earlier by clicking the Chain Geometry
icon and clicking on the geometry to create the tool path. It should appear as shown

below:
WE [ EEE

ﬂ ai Esm Gam
[

EI L ]

f&

t& r

=7

=
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9. FromthePart Features menu, choose Verify Tool Path to see thetool path as shown

below:
1.2 PartMaker - Mill 2¥ I [O]

(o T

ol m Slotting Saw

[
5
&

ol

@] 2

1 \i

Choose Hide Work Tool Path to hide the tool path.
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Machining Function: Mill ZX Plane

The Mill ZX Plane machining function is used to perform milling in the Z and X planes only.
Such operations typically involve following aturning profile with an end mill (often ball nose)
with the machine spindle in alocked position.

Programming of this machining function requires that your CNC Swiss-type lathe have a
programmable Y-axis and that you have purchased the PartM aker Y-axis milling option.

i Setup

K E3

Orientation Boundaries M achining Function

Fill 2 Plane

Ligt of Face Windows

& Main Spindle T Sub Spindle Rename to;
angeCET Lengthi}: 3 OD:[35 [ [Frant
Y-cunrd[p]:il:l ID:iD | Apply l Mew |
TDD||:haI"|gE><[><D]Z|5 Cloze I [Elete i

Tool Change Z(Zc] 32 [ atire I Uszer Data I
i
I:I i
T
E
s |
Angle (C) Orientation angle of the stock to achieve the desired face
position
Y-coord (p) Y coordinate value measuring the distance from the

centerline of the part the tool is offset during machining.
Thisvalue should always be positive.

Length (L) Length of the finished part
oD Starting outside diameter of bar stock before machining
ID Starting inside diameter of bar stock before machining
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WO

Figure 1. Milled Slot

I

Figure2. Milled slot Figure2a. (Cross section of milled slot)

Types of Features Created in Mill ZX Machining Function Window

The Mill ZX window uses an X-oriented “live” tool. There isno polar c-axis movement (the C-
axis indexes and locks). Thiswindow is mainly used for doing key slots and operations that
require simultaneous Z-axis and X-axis moves.

The features shown on the parts below are representative examples of features that can be
created in the Mill ZX Window.

Figure la. (Cross section of milled slot)
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Part Features Dialogs Available in Mill ZX Machining Function

TheMill ZX machining function can be used to create Contours only. Below, a Contour Mill
cycle with tool motion on centerline is shown. Cutter compensation can also be used by
choosing Left or Right from the Tool Position drop down menu.

Note: Inthe Mill ZX window you are only allowed to use a New Profile Group. A New Hole
group and Pocket Milling are not accessible.

i Profile Group Parameters Ei

Cycle Type: IEontour Mill 'l
Tanl Position: |m 'I Y

#_Surf (5] |0.25 =

¥_Rapid [R): |D.05 Zg
R
A
5
Bz
Diam [d] Tool D Cucle Hame:
I'?
O [V BRoughing I-D_2_5_ I— .

B [ Finishing Select Tools |
Elosel Cancel

Ramping
Apply
[ |Vertical _'J I_I

Hile Diameter: l

Cycle Type Indicates the type of feature to be milled. In the Mill ZX Face
Window this must always be set to Contour Mill.

For Contour Mill indicates the tool position during cutting, such as
Tool Position L eft (climb milling), Right (conventional milling) or On (on
centerline milling).

X_Surf (S) Establishes the X-zero work plane, i.e. avalue 0.25 indicates the X -
zero work planeis .25 from the center of the part.

X_Rapid (R) Specifies how much clearance the tool will rapid above your X_Surf

Graphics Icons — Machining Function Mill ZX Plane
The Machining Function Mill ZX Plane uses the following icons to allow youto assign part
features to created geometry in order to create atool path.

: Single Hole Icon Not licable
__ =ngle Role fcon appi

Profile I con enables you to specify that the currently active group symbol isto be
applied to the profile described by either coordinate entry or by clicking on geometric
elements.

Chain Icon enablesyou to specify that the currently active group symbol isto be
applied to aprofile that is created when PartM aker automatically connects all the

elements that form an unbroken chain with an initial line or arc clicked.

e
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Programming Example using the Mill ZX Plane Machining Function:

A practical programming application of the Mill ZX Plane machining function has been
provided below. This example assumes you have a knowledge of creating part geometry in the
PartMaker CAD mode as well as creating tools in PartMaker’s Tool’ s Database and creating
cyclesin PartMaker’'s Cycles Database.

In the example given below, you will mill a.125 wide slot down the length of the part and radius
out. If you wish to compl ete this exercise on your own, make sure you have the following tools
created in your PartMaker Tools Database (all tools used in the Mill ZX Plane Face Window
should have an orientation of X Tool)

1. .125Inch Diameter End Mill
Features to be created:

Slot running down the length of
the part then radius out in X.

Step 1. Create a Mill ZX Plane Machining Function Face Window

Note: When creating amilled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thusyou must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating aMill ZX Plane Machining Function Face Window. To do so:
1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdialog icon in the upper left hand corner of the screen
2. Inthe Setupdialog, click the New button to create a new Machining Function face
Window
3. Fromthe Machining Function drop down menu, choose Mill ZX Plane
4. Enter the setup parameters as shown below:

Setup HE]
Osaristen Brundwar PAschragF urcion
o |
] —
ﬂ ) Lint of Faxoey Winckos
c 1 Front 3
—
L —F&T
va ¥
5 T
'rh i

1= Wuin Spncle T SubApinda Ranane g
.t.nphlL|||:| LarghlL}|2 s A
oaoed |0

O BT ST
Tod Drarguiiicf 22 Fina
Tod Darge el [ i |
H

l.lﬂ.vec[ld-a-]

mm—g
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Step 2. Create Part Geometry

Start by entering the CAD mode in the Mill ZX Plane Window. Draw the following features:

1
2.
3.

4.

Choose Show Axes from the View Menu

Choose Show Boundaries from the View Menu

Draw ahorizontal line down the center of the part. Draw avertical line 1 inch parallel
to the face of the part.

Choose the Fillet | con and enter avalue of .2 and click on the inside of the
intersection you just created to generate aradius.

Y our completed geometry and CAD Face Window should appear as shown below:

| 2 PartMaker - Mill 2X [_[Ofx]

L) (i | [

—
=5

S ER

<]

X

z._I

Note: You can always go to adifferent Face Window in your *.job file by selecting from the
Window menu. Additionally, you can toggle between different Face Windows within the active
face Window by choosing Show Windows I cons from the View menu and double clicking on
the icon representing the Window you want to view.
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Step 3. Create Part Features and assign tool paths

Start by entering the CAM mode in the Mill ZX Plane Window. First you will create the tool
path to mill the slot. To do so:

1
2.
3.

4,
5.
6

From the Part Features menu, choose New Profile Group

Choose Contour Mill under Cycle Type

Choose On from Tool Position to indicate that we will be milling with the centerline
of thetool.

EnteraZ_Surf of 0.3125

Enter a Tool Diameter of 0.125 and click Select Tools

Inthe Cycle Name field, type Mill Slot

Y our completed Profile Group Parameter s dialog should appear as shown below:

! Prafile Group Paramebers HE
Cycle Type: [Corbor M@ =
ToodPoglioes |On = 4y
e ER
1 Il R
# Rt (Bl [105 =
R
N
£
BZ
Diam |d] Tod 1D Lycle flam=
I Raighig il Slnt
B 7 Anebig [0z5 1003 L__'_I
e T I
Ramping
Aol
7. Assign the part feature to the square drawn earlier by clicking the Chain Geometry
icon and clicking on the geometry to create the tool path. It should appear as shown
below:
| o Parttakoer - Mill 25 -] =]

L] w1 (.

o1 EMISH

2-34 PartMaker



PartMaker Fundamentals

8. FromthePart Features menu, chooseVerify Tool Path to see thetool path as shown
below:

[ Part ke - il 22 o]

R T

al EMIEH

Eliele 1|0

~O =

X

2]

Choose Hide Work Tool Pathto hide thetool path.

User Guide 2-35



Chapter 2

Machining Function: Mill Polygon

The Mill Polygon machining function allows you to create polygon shapes on the OD of a part
using the Y-axis capability of your machine and atool oriented along the X-axis of the machine.

Programming of this machining function requires that your CNC Swiss-type lathe have a
programmable Y-axis and that you have purchased the PartM aker Y-axis milling option.

i Setup B
Orientation Boundaries M achining Function
Fill Palvgon
p Y : .
!,{ 4 List of Face Windows
X /_\
Z B e
\h_#/
L = 1D
oD
& Main Spindle ¢ Sub Spindle Rename to;
LengthiL} [3 op:[25 [1[Front
0:[0 [ sy | New |

Tool Change x[c): |5 Close I [elete I
Tool Changs Z(Zc) 12 [Hntiche I Uzer Data I
i}
I:I i
1
E
5 |

Length (L) Length of the finished part

oD Starting outside diameter of bar stock before machining

ID Starting inside diameter of bar stock before machining
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Types of Features Created in Mill Polygon Machining Function Window

The Mill Polygon window uses an X-oriented “live” tool. Thereisno polar C-axis movement
(the C-axisindexes and locks). Thiswindow is mainly used when creating multiple flats like a
polygon, square or a hex. This operation does use bi-directional cutting thereforeit cutsin one
direction and indexes then cut in the opposite direction.

The features shown on the parts below are representative examples of features that can be
created in the Mill Polygon Window. The*.job, *.cdb and *.tdb files used to create some of
these parts can be found on in the in the Sample directory which was installed when you initially
installed PartMaker SwissCAM. Where relevant, the locations of these files have been provided.

Figurel1.: Milled Hex Figure2.: Milled square
(Relevant files: C:\PartM akenPm- (Relevant files: C:\PartM akenPm-
Swiss\Samples\Citizen_L\CitizenL .job, Swiss\Samples\Citizen_L\CitizenL-Y axis.job,

CitizenL .cdb, CitizenL .tdb) CitizenL-Y axis.cdb, CitizenL-Y axis.tdb)

Figure 3.: Milled Hex Figure4.: Milled Polygon

(Relevant files: C:\PartM akenPm- (Relevant files: C:\PartM akenPm-

Swiss\Samples\Citizen_L\Citizen_L_Swiss.job, Swiss\Samples\Hardinge ST\Hardinge-

Citizen_L_Swiss.cdb, Citizen_L_Swiss.tdb) Caxis.job, Hardinge-Caxis.cdb, Hardinge-
Caxis.tdb)
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Part Features Dialogs Available in Mill Polygon Machining Function

The Mill Polygon machining function can be used to create flats only. Below, a Profile Group
parameter window is shown. In the drop down menu you pick the tool edge you are going to use
with respect to the part.

Note: In the Mill Polygon window you are only allowed to use New Profile Group. A New Hole
Group is not accessible.
i Profile Group Parameters [ 7]

~ Distance From Part Face-

Too |Left Toal Edge (F1] 'l
EE IIJ.2

#_Surf (5] iD.3‘I25
#_Rapid [R): ID.DE
Clearance(C): IU-U5

Tool Diam [d): !E
Cuycle Mame: |Mi|| Paolygon
Tool ID: ITDD3

Select Tools |
Closel I'_‘ancell

e e o
E B X
¥

¥

j

Distance From Part Indicates placement of tool with respect to the part face. Thetool
Face, To: can be positioned with respect to the L eft Tool Edge (P1), the Toal
Center (P2) or the Right Tool Edge (P3).

X_Surf (S) Establishes the X-zero work plane, i.e. avalue 0.25 indicates the X-
zero work planeis .25 from the center of the part.

X_Rapid (R) Specifies how much clearance the tool will rapid above your X_Surf

Clearance(C) Specifies the clearance amount the tool will position to past the

barstock diameter.

Graphics Icons — Machining Function Mill Polygon
The machining functions for Mill Polygon uses the following icons to allow you to assign part
features to created geometry in order to create atool path.

@ Define Profile I con enablesyou to specify that the currently active group symbol isto
B be applied to the profile described by either coordinate entry or by clicking on geometric
elements.
Chain Geometry | con enables you to specify that the currently active group symbol is

' to be applied to aprofile that is created when PartM aker automatically connects all the
J elements that form an unbroken chain with an initial line or arc clicked.
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Programming Example using the Mill Polygon Machining Function:
Milling a Hexagon

A practical programming application of the Mill Polygon Plane machining function has been
provided below. This example assumes you have aknowledge of creating part geometry in the
PartMaker CAD mode as well as creating tools in PartMaker’s Tool’ s Database.

In the example given below, you will mill a hexagon with a%inch End Mill. If you wish to
compl ete this exercise on your own, make sure you have the following tools created in your
PartMaker Tools Database (all tools used in the Mill Polygon Face Window should have an
orientation of X Tool)

1. .25Inch Diameter End Mill
Features to be created:

Mill a hexagon with a .25 dia end
mill

Step 1. Create a Mill Polygon Plane Machining Function Face Window

Note: When creating a milled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thus you must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating aMill Polygon Plane Machining Function Face Window. To do so:
1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdialog icon in the upper left hand corner of the screen
2. Inthe Setupdialog, click the New button create a new Machining Function face
Window
3. Fromthe Machining Function drop down menu, choose Mill Polygon
4. Enter the setup parameters as shown below:

Wactiring Fusclion
[Wrmsn =]

Lid ol Faxn ‘Wirmam:

{1 bun

F MainSpida 1 Sub Spinde

Leghtt 2 oofues Fm—

o [ ek | Hew
Tl Chisnoe ]| 2.6 Clas= (T
Tod Chenge 2805 oy L Dt

]

hm—
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Once the Setup dialog appears as above, click on Close
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Step 2. Create Part Geometry

Start by entering the CAD modein the Mill Polygon Window. Draw the following features:
1. Choose Show Axes from the View Menu
2. Choose Show Boundaries from the View Menu
3. Choosethe Hexagon | con and enter .25 for the Flat to Flat Distance

Y our completed geometry and CAD Face Window should appear as shown below:

| ZPartMaker - Mill Polygon - [O] x|

I 1 (w1 |

=
—

A | @

e
o

sl IE | =

BIOS|Y e

i
H

~elel

b

L

<]

Note: You can always go to adifferent Face Window in your *.job file by selecting from the
Window menu. Additionally, you can toggle between different Face Windows within the active
face Window by choosing Show Windows I cons from the View menu and double clicking on
the icon representing the Window you want to view.

2-40 PartMaker



PartMaker Fundamentals

Step 3. Create Part Features and assign tool paths

Start by entering the CAM mode in the Mill Polygon Window. First you will create the tool path
to mill the hexagon. To do so:

From the Part Features menu, choose New Profile Group
Choose L eft Tool Edge (P1) under Distance From Part Face
Enter 0.2 For the P1 value

Enter a Tool Diameter of .25 and click Select Tools

Inthe Cycle Name field, type Mill Polygon

agbrwdPE

Y our completed Profile Group Parameter s dialog should appear as shown below:

i Profile Group Parameters

Diistance From Part Face

Ta: |Left Toal Edge (P1) 'I
B IIJ.2

% Suf (5 [0.3125

#_Rapid [R]: ID.DE

z

Clearance(C): IU-U5 C:
Tool Diam [d): IE

7 Cycle Mame; |Mi|| Polvgon
ToolID: [T003 Zd
Select Tools |

EI Cance! |

6. Assignthe part feature to the square drawn earlier by clicking the Chain Geometry
icon and clicking on the geometry to create the tool path. It should appear as shown

below:
L-'Dlwmr-mﬂbh“ Hi=E
O e [
o1 El PPl por
&
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7. FromthePart Features menu, choose Verify Tool Path to see thetool path as shown
below:

| 2 PartMaker - Mill Polygon _ (O] x|

L] Imimie | | I

o @ Hill Palwgan

@ltt|e ~ ||

Choose Hide Work Tool Path to hide the tool path.
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Machining Function: Mill End, Index

The Mill End, Index machining functon is used when drilling holes and milling slots on the end
face of the part. The holes are located in the XY plane and oriented along the Z-axis.

The shapes that can be created with this machining function are:
??Holesin the end of the work created by Z-axis feed. This motion type supports off-center

drilling on the end of the part, using C-axis indexing and X-axis positioning to |ocate the
hole position.

??Radial slots which are milled using C-axisindexing to position and hold the part while X -
axis motion is used to cut the part. The tool would be amilling tool oriented along the Z-
axis.

i Setup

Onientation Boundarniesz kM achining Function

tdill End, Index
Y Lizt of Face Windows
& B X
1D
— OD—

* Main Spindle © Sub Spindle Rename to:
LengthiL} [2 op: [3.5 [ [Front
1D iEl | Apply I Mew |

Toal Change X{<c} [5 Cose | Ul
Tool Changs Zlc] 32 [ntiohe I Uzer Data I
i
D i
I
E
5 |

Length (L) Length of the finished part

oD Starting outside diameter of bar stock before machining

ID Starting inside diameter of bar stock before machining
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Types of Features Created in Mill End Index Machining Function Window

The MILL END INDEX window uses a Z-oriented “live” tool. Thereisno polar c-axis
movement (the C-axisindexes and locks). Thiswindow is mainly used for doing any number of
holes or slots using a Z-oriented tool.

The features shown on the parts below are representative examples of features that can be
created inthe MILL END INDEX window

Figure 1. Face holes Figure 2. Face holes and Slots
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Part Features Dialogs Available in Mill End Index Machining Function

Both the New Hole Group and New Profile Group commands from the Part Features menu
can be used in the Mill End Index Machining Function Face Window.

The Hole Group Parameters dialog will appear as shown below. Notice the orientation of the tool

isinZ.
i\ Hole Group Parameters

¥ Through Hole

Major Cycle Operation

Type: IDriII v|
Diameter [d]: Im

Charnfer [c]: I-D_
Z_Surf [5]: I'U__
Z_Rapid [R): I-U_DE_.
Inclination Angle: I-D_-
Mominal DepthiD): I-D_

Operation Diam Depth

K E3

s

Cycle | 2

Tool 1D

Through Hole

Major Cycle Operation
Diameter (d)
Chamfer(c)

Z_Surf ()
Z_Rapid (R)
Inclination Angle

Nominal Depth (D)

Vet Shape |
Cloze | Cancell
Apply

Check thisbox if you are drilling through the part

Indicates the major cycle operation as specified in the
cycle' s database

Diameter of the tool, which isthe major cycle operation

Specifies how much chamfer per side is needed
Establishes your Z-zero work plane

Specifies how much clearance the tool will rapid to in
front of your Z_Surf

Specifies the angle of the tool when making inclined holes
(you must havea“B” axisor an angled attachment.)

The depth of the operation to be performed
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The Mill End Index machining function can be used to create Contours only. Below, a Contour
Mill cycle with tool motion on centerline is shown.

i Profile Group Parameters &

Cycle Tupe: ICDntour Hill 'I

o v “
s
z_surf(sy o

Z_Depth (D) [0 d
Z_Rapid [R): ig_n5 E

Eottom Finizh [b): ID A

BN

a3

w
F 2

|

= 3

Diam [d) Tool ID Asxial Step Cycle Marmne:
rd
O [v Roughing IE I I I
B [ Fipishing Select Tools |
Closel Cancell

R amping
Apply |
{ I‘v"ertical __'_I Hile Diameter I

Cycle Type Indicates the type of feature to be milled isa
Contour Mill

For Contour Mill indicates the tool position

Tool Position during cutting, On (on centerline milling)

Z_Ssurf (S) Establishes the Z-zero work planei.e. avalue 0
indicates the face of the part, a negative value
indicates a Z-zero along the length of the part

Z_Depth (D) The depth of the operation to be performed

Z_Rapid (R) Specifies how much clearance the tool will
rapid to in front of your Z_Surf.

Bottom Finish (b) Amount of material left on the bottom of the
feature for the finishing end mill to remove

Roughing/Fi nishing Indicates whether a Roughing and/or Finishing
Tool will be used

Ramping Does not apply to the Mill End Index

machining function
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Graphics Icons — Machining Functions Mill End Index

The Machining Functions Mill End Index uses the following icons to allow you to assign part
features to created geometry in order to create atool path.

Single Hole I con enables you to use Snap Modes to define the location on the geometry
where a currently Hole Group Symbol isto be executed.

Chain Circle Icon enables you to click an enclosed circle on the geometry and specify
that the currently active Hole Group Symbol is also to be automatically applied at the

centers of all the other circles (holes) of the same size that appear on the geometry.
Profile I con enables you to specify that the currently active group symbol isto be
applied to the profile described by either coordinate entry or by clicking on geometric
elements. When performing indexing operations, the Profile Icon may only join two
points during its usage.

Chain Icon enablesyou to specify that the currently active group symbol isto be applied
to aprofile that is created when PartM aker automatically connects all the elements that
form an unbroken chain with an initial line or arc clicked. When performing indexing

operations, the Chain Icon may only join two points during its usage.
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Programming Example using the Mill End Index Machining Function: Bolt
Hole Pattern on the Face

A practical programming application of the Mill End Index machining function has been
provided below. Thisexample assumes you have a knowledge of creating part geometry in the
PartMaker CAD mode as well as creating tools in PartMaker’s Tool’ s Database and creating
cyclesin PartMaker’s Cycles Database.

In the example given below, you will drill six .125 diameter holes on the face of the part. If you
wish to complete this exercise on your own, make sure you have the following tools created in
your PartMaker Tools Database (all tools used in the Mill End Index Face Window should have
an orientation of Z Tool)

1. .125Inch Diameter Drill

2. Spot Drill with adiameter larger than .125 inch
Also make sure you have cycle in PartM aker’ s Cycles Database created to include both a.125-
inch drill and a spot drill.

Features to be created:

g Spot Drill and Drill (6) holes with a
® o .125 diameter drill

Step 1. Create a Mill End Index Machining Function Face Window

Note: When creating amilled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thus you must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating aMill End Index Machining Function Face Window. To do so:
1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdialog icon in the upper left hand corner of the screen
2. Inthe Setupdialog, click the New button create anew Machining Function face
Window
3. Fromthe Machining Function drop down menu, choose Mill End I ndex
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4. Enter the setup parameters as shown below:

+ Setup B E
Origntation Boundaries IMachining Function
[HilEnd, Indes ]
Y List of Face Windows
1 Front
B X

1D

oD
% Main Spindle © Sub Spinde Rename to:

LengthiL]: |2 oD: {0625 |2_ kil End Indes)

ID:IE_ W Mew
Tool Change #[c]: IT Cloze Delete
Toal Change Z(Zc): |2_ Optiohs User Data
o
L
s |

Once the Setup dialog appears as above, click on Close
Step 2. Create Part Geometry

Start by entering the CAD mode in the Mill End Index Window. Draw the following features:
1. Choose Show Axes from the View Menu
2. Choose Show Boundaries from the View Menu
3. Draw a.0625 inch radius circle with a center location at X<-.2> and Y <0>
4. Choosethe Rotate command and make 5 copies and rotate about the X<0> and Y<0>.

Y our compl eted geometry and CAD Face Window should appear as shown below:

i o P tMakeer - Mill B Trides Hi=] E5
: WETT AR
w1 | D015

[

Note: You can always go to adifferent Face Window in your *.job file by selecting from the
Window menu. Additionally, you can toggle between different Face Windows within the active
face Window by choosing Show Windows I cons from the View menu and double clicking on
the icon representing the Window you want to view.
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Step 3. Create Part Features and assign tool paths

Start by entering the CAM mode in the Mill End Index Window. First you will create the tool
path to mill the square. To do so:

Next, you will create the 0.125 Boltholes, to do so:

From the Part Features menu, choose New Hole Group
Uncheck the Through Hole Box

Choose aMagjor Cycle Operation of Type: Drill

Enter aMajor Cycle Operation Diameter of .125

Enter a Chamfer of .01

Enter a Nominal Depth (D) of 0.450

Click the Cycle button.

Nogahs~owdE

Y our completed Hole Group Parameter s dialog should appear as shown below:

! Hole Group Paramebers ﬂ E
[~ Through Hole

Msejor Cpcls Opziaion
e T
Dizeter 1dr [TNER
T T
Z5atiE i
2 Fagid A} 015
Incliti o drl ||]_

Homnel DepthlD [ 45

Ta | Shwolder of bdagnr Tool ‘i
Chcde i
Opeiation Dliam Depth Tl D Dl 0125

Ep.ul Dl I|:1l.1 Sé Hg?ﬁ TT$ M
f ] 4878 i Doss | =rice|

8. Assignthe part feature to circle by clicking the Chain Circleicon and clicking on the
circle representing the hole to create the tool path. 1t should appear as shown below:

| mPartaker - Hill o Indes = E

Ll (mmie ] .
-1 Elmu:u:ls

ail 1 e & ~1 P

%
o

ST

E
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Machining Function: Mill Diam, Index

The Mill Diam, Index machining function allows you to create “cross holes’ or radial slotson
the OD of the part. In order to support this machining function, your CNC Swiss-type lathe must
be able to support C-axis indexing, which may not be performed while the tool isin contact with
the work.

This machining function supports the following features cut on the outside diameter of the work
using atool oriented along the machine's X-axis:

?? Slots oriented along the length (Z-axis) of the stock.
?? Holesdrilled anywhere along the cylinder except the end of the stock.

i Setup
Onientation Boundarnies kM achining Function
: fill Diamn, lndex
C=0 £ Z : .
G Lizt of Face Windows
o e
c=360
F— L—
Cw¥
* Main Spindle © Sub Spindle Rename to;
LengthiL} [3 op: [35 [t [Front
ID: [0 | oo | New |

Tool Change Ki<c}.[5 Cose | Vo
Tool Change Z[Zc) 32 [Hntiote I Uszer Data I
M
D i
1
E
5 |

Length (L) Length of the finished part

oD Starting outside diameter of bar stock before machining

ID Starting inside diameter of bar stock before machining
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Types of Features Created in Mill Diam Index Machining Function Window

The Mill Diam Index window uses a X-oriented “live” tool. Thereisno polar c-axis movement
(the c-axisindexes and locks). Thiswindow is mainly used for doing any number of holes or
slotsusing a X-oriented tool.

The features shown on the parts below are representative examples of features that can be
created in the Mill Diam Index window.

Figure 1. Cross holes Figure2. Crossslots
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Part Features Dialogs Available in Mill Diam Index Machining Function

Both the New Hole Group and New Profile Group commands from the Part Features menu
can be used in the Mill Diam Index Machining Function Face Window.

The Hole Group Parameters dialog will appear as shown below. Notice the orientation of the tool

isin X.

iHole Group Parameters

¥ Thraugh Hole

B E

— Major Cecle Operation —
Diameter [d): Iu_'
Chamfer [c): ID_
#_Suif [S) ID—

% Rapid (R Iu—

R

Hominal Depth(D); Iu

Operation Diam Depth Tool ID

£
ety Bhape |

Through Hole

Major Cycle Operation

Diameter (d)

Chamfer (c)

X_Surf (S)

X_Rapid (R)

Nominal Depth (D)

Check thisbox if you are drilling through the part

Indicates the major cycle operation as specified in the
cycle sdatabase.

Diameter of the tool, which is the major cycle operation.

Specifies how much chamfer per side is needed

Establishes your X-zero work plane.

Specifies how much clearance the tool will rapid to in
front of your X_Surf.

The depth of the operation to be performed
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The Mill Diam,Index machining function can be used to create Contours only. Below, a Contour
Mill cycle with tool motion on centerline is shown.

i Profile Group Parameters | 7]

Cycle Type: ICDntour kil 'l
T

T ool Position: On ¥
By

#_Surf [5]: ID
#_Depth [O]): ID
»_Rapid [R): IU'DE

X H—BN

F S
Boattom Finish [b): ID s ::—g
: T:L
£
Diam [d] ToolID Asial Step Cycle Name:
O [V Roughing |D.25 l l I?
W[ Firching IW I_ I_ Select Tools
Cloze | Cancel
R amping
{ IVerticaI ﬂ Hile Dlametﬂ:l
Cycle Type Indicates the type of feature to be milled isa
Contour Mill

For Contour Mill indicates the tool position

Tool Position during cutting, On (on centerline milling)

X_Surf (S) Establishes the X-zero work plane, i.e. avalue
0.25 indicates the X-zero work planeis .25
from the center of the part.

X_Depth (D) The depth of the operation to be performed

X_Rapid (R) Specifies how much clearance the tool will
rapid to above your X_Surf.

Bottom Finish (b) Amount of material left on the bottom of the
feature for the finishing end mill to remove

Roughing/Finishing Indicates whether a Roughing and/or Finishing
Tool will be used

Ramping Does not apply to the Mill Diam, Index

machining function
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Graphics Icons — Machining Functions for Mill Diam, Index

The Machining Functions for Mill Diam, Indexuses the following icons to allow you to assign
part features to created geometry in order to create atool path.

Single Hole I con enables you to use Snap Modes to define the location on the geometry
where a currently Hole Group Symbol is to be executed.

Chain Circle Icon enablesyou to click an enclosed circle on the geometry and specify
that the currently active Hole Group Symbol is also to be automatically applied at the

centers of all the other circles (holes) of the same size that appear on the geometry.
Profile I con enables you to specify that the currently active group symbol isto be
applied to the profile described by either coordinate entry or by clicking on geometric
elements. When performing indexing operations, the Profile Icon may only join two
points during its usage.

Chain Icon enablesyou to specify that the currently active group symbol isto be applied
to aprofilethat is created when PartM aker automatically connects all the elements that
form an unbroken chain with an initial line or arc clicked. When performing indexing
operations, the Chain Icon may only join two points during its usage.
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Programming Example using the Mill Diameter Index Machining Function:
Creating Cross holes

A practical programming application of the Mill Diameter Index machining function has been
provided below. Thisexample assumes you have a knowledge of creating part geometry in the
PartMaker CAD mode as well as creating tools in PartMaker’s Tool’ s Database and creating
cyclesin PartMaker’'s Cycles Database.

In the example given below, you will Drill six holes with a.125 diameter drill. If you wish to
compl ete this exercise on your own, make sure you have the following tools created in your
PartMaker Tools Database (all tools used in the Mill Diameter Index Face Window should have
an orientation of X Tooal).

1. .125Inch Diameter Drill

2. Spot Drill with adiameter larger than .125 inch
Also make sure you have cycle in PartM aker’ s Cycles Database created to include both a.125-
inch drill and aspot drill.

Features to be created:

Spot Drill and Drill six holes on
diameter with a .125 diameter drill

Step 1. Create a Mill Diameter Index Machining Function Face Window

Note: When creating a milled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thus you must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating aMill Diam, Index Machining Function Face Window. To do so:
1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdiaog icon in the upper left hand corner of the screen
2. Inthe Setupdialog, click the New button create anew Machining Function face
Window
3. Fromthe Machining Function drop down menu, choose Mill Diam, I ndex
4. Enter the setup parameters as shown below:

HE
[ - PachinngFunc ko
o b2 e |
P Lict el Fisca "Win dow
) 1 Frord
[0t 20
TR
L
i Man Sprds T Sub Spede Aerarestn
LanghiLl = op:fiez [z [T
1o:[a A Haw |
Todl Chavgs ¥ikct 22 s [
Tedl Chargs Z(2c} [z T User D5a
H
Bl
i
E
=3
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Step 2. Create Part Geometry

Start by entering the CAD mode in the Mill Diam, Index Window. Draw the following features:
Choose Show Axes from the View Menu

Choose Show Boundaries from the View Menu

Draw a .0625-inch radius circle with a center location at Z<. 25. > and C<0>.

Click on the Selection Icon and click on the circle you just created.

Choose Trandate from the Edit Menu and make 5 more copies, Z distanceisOand C
Distance of 60 degrees.

ghrwNpE

Y our completed geometry and CAD Face Window should appear as shown below:

| ZPartMaker - Mill Diam, Index

L] (i || |

3
=1

SEEE

QD O O OO

“]
i| c

Note: You can always go to adifferent Face Window in your *.job file by selecting from the
Window menu. Additionally, you can toggle between different Face Windows within the active
Face Window by choosingShow Windows | cons from the View menu and double clicking on
the icon representing the Window you want to view.
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Step 3. Create Part Features and assign tool paths

Start by entering the CAM mode in the Mill Diam, Index Window. First you will create the tool
path to drill the cross holes. To do so:

From the Part Features menu, choose New Hole Group
Uncheck the Through Hole Box

Choose aMagjor Cycle Operation of Type: Drill

Enter aMajor Cycle Operation Diameter of .125

Enter a Chamfer of .01

Enter a Nominal Depth (D) of 0.3125

Click the Cycle button.

NoghkhowhpE

Y our completed Hole Group Parameter s dialog should appear as shown below:

i Hole Group Parameters B E3
[~ Through Hale

Major Cycle Operation —

Type: IDnII 'I

Diameter [d]:  [EEREE

Chamfer [c]: W
K_Surf[S): |U_3125
*_Rapid [R]: |0.05

o

MNaminal D epth(D): ID_ 3125

Taor IShnuIder of Major Toal LI

Cocle |
Tool ID _l Diill_0.125

Operation Driam Depth

SpotDrill 0125 00725 T003 Werify Shape |
Dl 0125 0350 Too4
Cloze | Cancell

8. Assign the part feature to circle by clicking the Chain Circleicon and clicking on the
circles representing the holesto create the tool path. It should appear as shown below:

| o Pirtiaaber - 1l Han, Ted s ol =]
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Machining Function: Mill End, Polar

The Mill End, Polar machining function allows you to perform polar interpolation on the face of
the part. This machining function assumes that the CNC Swiss-type lathe has the ability to
perform simultaneous feed motions with the X, Z and C-axes.

Thefollowing rules apply to Mill End, Polar:

?? Tools must be oriented along the machine’s Z-axis.

?? Shapes created must not pass, or if extended, pass through the center of rotation of the stock
(X=0). For example, theradial slots that are programmable in Mill End, Index may NOT be
programmed using Mill End, Polar. Also, any arc move that intersects the X=0 center is

NOT allowed to be programmed using this machining function.

Programming of this machining function requires that your CNC Swiss-type lathe has a
programmable C-axis and that you have purchased the PartM aker C-axis milling option.

i Setup EH
Orientation Boundaries M achining Function
tdill End, Polar
iy List of Face ‘Windows
G0
1D
oD
& Main Spindle T Sub Spindle Rename to;
Lengthi}: 3 OD:[35 [ [Frant
ID: [0 | 4ok | New |
Tool Change =[x |5 Cloze I [Elete i
Tool Change Z(Zc] 32 [ atire I Uszer Data I
M
I:I i
1
E
s |
Length (L) Length of the finished part
oD Starting outside diameter of bar stock before machining
ID Starting inside diameter of bar stock before machining
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Types of Features Created in Mill End Polar Machining Function Window

The MILL END POLAR window uses a Z-oriented “live” tool. There is polar C-Axis movement
(the C-Axis does not lock). Thiswindow is mainly used for milling profiles and pockets on the
face of the part.

The features shown on the parts below are representative examples of features that can be
created inthe MILL END POLAR window. The*.job, *.cdb and *.tdb files used to create some
of these parts can be found on in the in the Sample directory which was installed when you
initially installed PartMaker SwissCAM. Where relevant, the locations of these files have been
provided.

Figure 1. Milled slot Figure2. Milled Cam

(Relevant files: C:\PartM akenPm- (Relevant files: C:\PartM akeAPm-
Swiss\Samples\Star_ S\AStarSV .job, Swiss\Samples\Citizen_M\CitizenM .job,
StarSV.cdb, StarSV .tdb) CitizenM.cdb, CitizenM.tdb)

Figure3. Milled Cam Figure 4. Milled Pocket on the face
(Relevant files. C:\PartM akeAPm-

Swiss\Samples\Hardinge_ST\Hardinge-

Caxis.job, Hardinge-Caxis.cdb, Hardinge-

Caxis.tdb)
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Part Features Dialogs Available in Mill End Polar Machining Function

The Mill End Polar machining function can be used to create both Contours and Pockets.

Below, a Contour Mill cycle with tool motion on centerline is shown. If you wish to create a
pocket, choose Pocket Mill from Cycle Type drop down menu. Cutter compensation can also be
used by choosing L eft or Right from the Tool Position drop down menu.

Note: Inthe Mill End Polar window you are only allowed to use aNew Profile Group. New
Hole group is not accessible

i Profile Group Parameters 2]

Cypcle Type: IContour kil 'I
Tool Position: On 5 X “
z_suf(sp[0
ZDeph(Di[0 d
Z_Rapid [R]: W 473 E
Battom Finish (b): [0 L
£

Diarn [d] Tool ID Axial Step Cyole Mame:
O [v Roughing |m I I I?
B [~ Finishing Select Tools
Close | Cancel
e =l
amping =
IVerticaI =l Hee Dimeer l_‘
Cycle Type Indicates the type of feature to be milled, either a

Contour Mill or Pocket Mill

For Contour Mill indicates the tool position during
Tool Position cutting, such asLeft (climb milling), Right
(conventional milling) or On (on centerline milling)

Z_Surf () Establishes the Z-zero work planei.e. avalue O
indicates the face of the part, a negative value
indicates a Z-zero along the length of the part

Z_Depth (D) The depth of the operation to be performed

Z_Rapid (R) Specifies how much clearance the tool will rapid to
in front of your Z_Surf.

Bottom Finish (b) Amount of material left on the bottom of the feature
for the finishing end mill to remove

Wall Finish (w) Amount of material left on the side (or wall) of the
feature for the finishing end mill to remove

Roughing/Finishing Indicates whether a Roughing and/or Finishing Tool
will be used

Ramping Indicates the manner of entry of end mill into a

feature, either Vertical, Helical, Sloped or Sloped
Down and Return
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Graphics Icons Available in the Mill End Polar Machining Function

The Machining Functions Mill End Polar, uses the following iconsto allow you to assign part
featuresto created geometry in order to create atool path.

EI Define Profile I con enables you to specify that the currently active group symbol isto
=== beapplied to the profile described by either coordinate entry or by clicking on geometric
elements.

Chain Geometry | con enables you to specify that the currently active group symbol is
==¢| tobeappliedtoaprofilethat is created when PartM aker automatically connectsall the
elements that form an unbroken chain with an initial line or arc clicked.

E’ Engrave | con enables you to use the Engrave Data dialog box to create a profile
&= | containing numbers and letters.
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Programming Example using the Mill End Polar Machining Function:
Creating a Pocket on the Face of the Part

A practical programming application of the Mill End Polar machining function has been
provided below. Thisexample assumes you have a knowledge of creating part geometry in the
PartMaker CAD mode as well as creating tools in PartMaker’s Tool’ s Database and creating
cyclesin PartMaker’s Cycles Database.

In the example given below, you will mill a Square Pocket .400 from side to side with a.08
diameter End Mill. If you wish to complete this exercise on your own, make sure you have the
following tools created in your PartMaker Tools Database (all tools used in the Mill End Polar
Face Window should have an orientation of Z Tool)

1. .080 Diameter End Mill

Features to be created:

Mill a square pocket with a .080
dia. end mill

Step 1. Create a Mill End Polar Machining Function Face Window

Note: When creating amilled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thus you must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating aMill End Polar Machining Function Face Window. To do so:
1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdiaogicon in the upper left hand corner of the screen
2. Inthe Setupdialog, click the New button create a new Machining Function face
Window
3. Fromthe Machining Function drop down menu, choose Mill End, Polar

*Setup K|
Dimkatioe Hawdarias 1zt il e Funpiion
JMilEnd. ok ¥
hd Link of Fa Windowe
1 Fioi
= i
O e
e
I
n
on
I ManSpnde T Sub Spnde REriaime o
LengiLi [ onfois [0 [EEEEE 0
10 [0 Anph | Hew |
Tool Change ok [z 3 Chse | eere |
TndD'ﬂr-ueZl?crE_ b I Lla.:rhal-al
Lt
0
T
[
g |

Oncethe Setup dialog appears as above, click onClose
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Step 2. Create Part Geometry

Start by entering the CAD mode in the Mill End Polar Window. Draw the following features:
1. Choose Show Axes from the View Menu
2. Choose Show Boundaries from the View Menu
3. Draw asguarethat is.400 from flat to flat.
4. Draw a.0625 inch radius using the Fillet 1con to round off each corner

Y our completed geometry and CAD Face Window should appear as shown below:

| Part™iakonr - Mill Enl, Polar 100
@l L] i ] (.

=|
s

S (M il
Eoer=EIH

]

2 |-

Note: You can always go to adifferent Face Window in your *.job file by selecting from the
Window menu. Additionally, you can toggle between different Face Windows within the active
face Window by choosing Show Windows I cons from the View menu and double clicking on
the icon representing the Window you want to view.
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Step 3. Create Part Features and assign tool paths

Start by entering the CAM mode in the Mill End, Polar Window. First you will create the tool

path to mill the square. To do so:

Enter aZ_Depth of 0.25

O sWN PR

From the Part Features menu, choose New Profile Group
Choose Pocket Mill under Cycle Type
Choose Spiral for the type of pocket to be performed

Enter a Tool Diameter of .08 for the Roughing and Finishing and click Select Tools
In the Cycle Name field, type Mill Pocket

Y our completed Profile Group Parameter s dialog should appear as shown below:

i Profile Group Parameters

Cycle Type: IF'DCkel Hill 'I

* Spiral

=
" Linear

Zz_suf(s) [0

X

b

Z_Depth [D]: Iu.25
Z_Rapid [R): ID_D5
Bottam Finizh [b]: ID.U1

Z
&

BX

-

N
Wall Finizh [w): In_m

Width of Cut (g [B0 224

5

p
d

gi

b

F

b X

b

[

Diam [d] Tool Dt Awxial Step

O [v Roughing ID.DB |TDDS ID.‘I
B [ Fiishing [008  [Tona | [0.375

Cycle Mame:

IMiII Pocket

Select Toals |
Closel Cancell

|\-"ertica| _'J Hicle Diarmeter: I

{ Flamping

7. Assignthe part feature to the square drawn earlier by clicking the Chain Geometry
icon and clicking on the geometry to create the tool path. It should appear as shown

below:

| s Fariraaker - il Ed, Folar

= E3
.

Bimle ==

|:|1IEHIM:
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8. FromthePart Features menu, choose Verify Tool Path to see thetool path as shown
below:

|_PartMakcer - Ml End, Polar

~ Choose Hide Work Tool Path to hide the tool path.
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Machining Function: Mill Diam, Polar

The Mill Diam, Polar machining function supports polar milling anywhere on the stock using an
X-axis oriented milling tool. This machining function assumes that your CNC Swiss-type lathe
has the ability to perform simultaneous feed motions with the X, Z and C-axes. The Mill Diam,
Polar machining function is most commonly used to machine polygon features on the OD of the
part using continuous C-axis feed. Programming of thistype in Face Windows is carried out in
much the same manner as the Mill Polygon machining function.

Programming of this machining function requires that your CNC Swiss-type lathe has a
programmable C-axis and that you have purchased the PartM aker C-axis milling option.

i Setup
Onientation Boundarniesz kM achining Function
till Diamn, Polar
Y - -
e List of Face Windows
/_\
Z A E
\--.__--/
L—+ = 1D
oD
* Main Spindle © Sub Spindle Rename to:
LengthiL} [2 op: [3.5 [ [Front
1D iEl | Apply I Mew |
Tool Change #[xc] |5 Close I [1elete I
Tool Change Z[£c): ig Dt I IUser Data I
i
D i
T
E
5 |
Length (L) Length of the finished part
oD Starting outside diameter of bar stock before machining
ID Starting inside diameter of bar stock before machining
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Types of Features Created in Mill Diam Polar Machining Function Window

The Mill Diam Polar window uses an X-oriented “live” tool. Thereispolar C-axis movement
(the C-axis does not lock). Thiswindow is most commonly used to machine flats when a Y-axis
motion is not available. Because many Swiss Machines come equipped with a Y-axis and such
tool motion isless precise, the Mill Diam Polar window is not acommonly used window

because you can achieve better and more efficient results using the Mill Polygon Machining
function.
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Part Features Dialogs Available in Mill Diam Polar Machining Function

The Mill Diam Polar machining function can be used to create flats only. Below, aProfile
Group parameter window is shown.

Note: Inthe Mill Diam Polar window you are only allowed to use New Profile Group. A New
Hole Group is not accessible,

— Digtance From Part Face-

Ta: | Tool Center (P2) 'l

i Profile Group Parameters E

P2: |1

_Suf (5): [0.4
%_Rapid (R} 005

Clearance(Cl |0.05

Tool Diam [d): |0.25

7 Cucle Mame: IMiII Diiarn, Polaf
Tool ID: ITDD3 Zé
Select Tools |

Cloze | Canze] |

Distance From Part
Face, To:

X_Surf (S)

X_Rapid (R)

Clearance(C)

Indicates placement of tool with respect to the part face. Thetool
can be positioned with respect to the L eft Tool Edge (P1), the Tool
Center (P2) or the Right Tool Edge (P3).

Establishes the X-zero work plane, i.e. avalue 0.25 indicates the X-
zero work planeis .25 from the center of the part.

Specifies how much clearance the tool will rapid above your X_ Surf

Specifies the clearance amount the tool will position past the
barstock diameter.

Graphics Icons — Machining Functions for Mill Diam Polar
The Machining Functions, Mill Diam Polar use some or all of the following iconsto allow you
to assign part features to created geometry in order to create atool path.

EI Define Profile I con enables you to specify that the currently active group symbol isto
==  beapplied to the profile described by either coordinate entry or by clicking on geometric

elements.

Chain Geometry | con enables you to specify that the currently active group symbol is

to be applied to aprofile that is created when PartM aker automatically connects all the

elements that form an unbroken chain with an initial line or arc clicked.
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Machining Function: Mill Cylinder

The Mill Cylinder machining function supports continuous milling on the outside diameter of the
part. Cylindrical milling assumes that your CNC Swiss-type |lathe has the ability to
simultaneously feed in the X, Z and C axes.

Using motions of thistype, combined with atool oriented along the X axis of the machine,
profiles can be created on the outside diameter of the stock.

Tool positioning is programmed using X, Z, and C axis coordinates. The C position is
programmed in terms of degrees of rotation relative to machine C=0 which is clearly shownin
the graphic below.

Programming of this machining function requires that your CNC Swiss-type lathe has a
programmable C-axis and that you have purchased the PartM aker C-axis milling option.

{ . Setup | X

Onentation Boundaries t achining Function

c=0 b IMiII Cylinder 'i

I_‘:l Lizt of Face Yindows
| 1 Frant

C=360

— L ——

CF

& Main Spindle ¢ Sub Spindle Rename ta;

Length(L]: |2 ao: IEI.E25 |2_ E ngravin
ID:IE_ Apply | Mew |

Tool Change c]: |2.8 Cloze | [elete |
Tool Change Zlc) |2 pticts | zer Data |
M
D :
T
E
5 |
Length (L) Length of the finished part
oD Diameter of the surface to be machined
ID Starting inside diameter of bar stock before machining
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Types of Features Created in Mill Cylinder Machining Function Window

The Mill Cylinder window uses an X-oriented “live” tool. Thereis polar c-axis movement (the c-
axis does not lock). Thiswindow is mainly used for doing contoured pockets and or slots as
well as engraving.

The features shown on the parts below are representative examples of features that can be
created in the Mill Cylinder window. The*.job, *.cdb and *.tdb files used to create some of
these parts can be found on in the in the Sample directory which was installed when you initially
installed PartMaker SwissCAM. Where relevant, the locations of these files have been provided.

Figurel. JSlot Figure 2. Engraving

(Relevant files: C:\PartM akeAPm- (Relevant files: C\PartM akeAPm-
Swiss\Samples\Hardinge_ST\HardingeST.job, Swiss\Samples\Hardinge_ST\Hardinge-Caxis.job,
HardingeST.cdb, HardingeST .tdb) Hardinge-Caxis.cdb, Hardinge-Caxis.tdb)
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Part Features Dialogs Available in Mill Cylinder Machining Function

The Mill Cylinder machining function can be used to create Contours, Pockets and L ettering on the
outside diameter. Below, a Contour Mill cycle with tool motion on centerline is shown. Cutter
compensation can also be used by choosing Left or Right from the Tool Position drop down

menu.
: Profile Groop Parsmet ers K E
Cipcde Ty ||:,unm Wil =
MeoufEfn T s
KbmhD i o d
#,_Fapid |R| m"g_ ‘::"i
BolomFirsh bl fo k .
5| B :
Diain [d] ToalD fedal Slap Cpcabams
(I TN T — i
LR o REzRe=t TPl
e ] e
Rzmpirg ""-Ef:t-'-
et = H ot |_ -

Cycle Type Indicates the type of feature to be milled,
either a Contour Mill or Pocket Mill
For Contour Mill indicates the tool

- position during cutting, such asL eft

Tool Position (climb milling), Right (conventional
milling) or On (on centerline milling)

X_Surf () Establishes the X-zero work plane, i.e. a
value 0.25 indicates the X-zero work
planeis .25 from the center of the part.

X_Depth (D) The depth of the operation to be
performed

X_Rapid (R) Specifies how much clearance the tool
will rapid to above your X_Surf.

Bottom Finish (b) Amount of material |eft on the bottom of
the feature for the finishing end mill to
remove

Wall Finish (w) Amount of material |eft on the side (or
wall) of the feature for the finishing end
mill to remove

Roughing/Finishing I ndicates whether a Roughing and/or
Finishing Tool will be used

Ramping Indicates the manner of entry of end mill

into afeature, either Vertical, Helical,
Sloped or Sloped Down and Return
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Graphics Icons-Machining Functions for Mill Cylinder
The M achining Functions for Mill Cylinder use some or all of the following iconsto allow you
to assign part features to created geometry in order to create atool path.

Define Profile I con enables you to specify that the currently active group symbol isto
be applied to the profile described by either coordinate entry or by clicking on geometric
elements.

Chain Geometry | con enables you to specify that the currently active group symbol is
to be applied to aprofile that is created when PartM aker automatically connectsall the
elements that form an unbroken chain with an initial line or arc clicked.

Engrave | con enables you to use the Engrave Data dialog box to create a profile
containing numbers and letters.

M @

Programming Examples using the Mill Cylinder Machining Function:

A practical programming application of the Mill Cylinder machining function has been provided
below. Thisexample assumes you have a knowledge of creating part geometry in the PartM aker
CAD mode as well as creating toolsin PartMaker’s Tool’ s Database and creating cyclesin
PartMaker’s Cycles Database.

Example A: Engraving on the Outside Diameter
In the example given below, you will engrave the words “ PartMaker” with a%zinch Spot Drill. If
you wish to compl ete this exercise on your own, make sure you have the following tools created
in your PartMaker Tools Database (all tools used in the Mill Cylinder Face Window should have
an orientation of X Tool)

1. .25Inch Spot Drill

Features to be created:
Engraving with the words

“PARTMAKER” on the Outside
Diameter

——

Step 1. Create a Mill Cylinder Machining Function Face Window

Note: When creating amilled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thus you must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating a Mill Cylinder Machining Function Face Window. To do so:

1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdialog icon in the upper left hand corner of the screen

2. Inthe Setupdialog, click the New button create anew Machining Function face
Window

3. Fromthe Machining Function drop down menu, choose Mill Cylinder
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4. Enter the setup parameters as shown below:

E |

o [ Ay Har
Tod Charg e =[] I)_E Cloen el
Tocl Charge ZEck [2 Eilin; Uz Dala

nmeaox

Bourdain: Wachining Funclion

oo bz]|  Daca

L0 Lizt of Faca windows
l T1F

 « S5 .

— L—

[

™ Mo Spiede O b Spinedle Feneme i

gt omfoen | [ EEEER

Once the Setup dialog appears as above, click on Close

Step 2. Create Part Features

Note: When performing engraving it is not necessary to create part geometry.

Start by entering the CAM mode in the Mill Cylinder Window.

1

2
3.
4.
5

0o N

Choose Show Axes from the View Menu
Choose Show Boundaries from the View Menu
From the Part Features menu, choose the New Profile Group.
Choose Contour Mill under Cycle Type
Choose ON from Tool Position to indicate that we will be working on centerline with
the tool.
Enter an X_Surf of 0.3125
Enter an X_Depth of 0.025
Enter the Tool ID number of the 0.25 diameter Spot Drill created and click on Select
Tools
When all of the necessary data has been entered click onClose
i Profile Group Parameters 3

Cuele Type: IContourMiII 'I

Tool Postion: | On o
b C
d

% suif (5); [03125

#_Depth (D): |E|.I325
#_Rapid [R]: Iu_n5

B S—PBN

Y
Bottom Firish [b): ID . ::«._E
s T%-:L
e
Diam [d] ToollD Asial Step Cycle Mame:
O [~ Roughing IEngrawng
izhi Select Tiools
B [ Finishing [025  [T003 |07 %%Vl |SEEEE
= Close | Carcel

Ramping
#pply |
[ IVerticaI j Hale Miameter: I
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Step 3. Create Text

1. Click onthe Engraving I con and you will get the following dialog box shown below.
2. Typetheword “Partmaker” in the box shown below then click on OK.

Engrave Data

Text

Text Height: IW

Z Start of Text: IF

C Start of Test: ID_

Digtance Between Letters: W

Canicel | ak I

3. Drag awindow around the text “ PartMaker” and choose the Rotate command under
Edit menu you will get the following dialog box shown below.
4. Fill inall the necessary information from the dialog box below.

Rotate |

Mo, of Copies: IE
Anle: |2.'-"D ﬂl

Center

o
e o

5. When all of the necessary data has been entered click onOK

Y our compl eted geometry should appear as shown below:
| = PartMaker - Engraving _ (O]

! B (e 1|

ol I:I Engraving

3
id
h{
[E]
o

HAMY I LY
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1. Fromthe Part Features menu, choose Verify Tool Path to seethetool path as shown
below:

| = PartMaker - Engraving

[ i
n '!i'.‘-‘;_b*f

-

Choose Hide Work Tool Path to hide the tool path.
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Example B: Milling a Contoured Pocket

In the example given below, youwill mill a contoured pocket on the diameter with a1/8inch
End Mill. If you wish to complete this exercise on your own, make sure you have the following
tools created in your PartMaker Tools Database (all tools used in the Mill Cylinder Face
Window should have an orientation of X Tool)

1. .125Inch Diameter End Mill

Features to be created:

“ Mill a Contoured Pocket with a

! : .125 diameter End Mill.
\e—

————————————

Step 1. Create a Mill Cylinder Machining Function Face Window

Note: When creating amilled feature in PartMaker SwissCAM, you must always start with a
turning operation. Thus you must have aface window of machining function Turn created and
at least one Turning part feature and tool path created (such as afacing operation).

Start by creating aMill Cylinder Machining Function Face Window. To do so:
1. Enter the Setup dialog by choosing Setup from the View menu or by clicking on the
Setupdialog icon in the upper left hand corner of the screen

2. Inthe Setupdialog, click the New button create a new Machining Function face
Window

3. Fromthe Machining Function drop down menu, choose Mill Cylinder
4. Enter the setup parameters as shown below:
+Setup E

Orientation Boundaries M achining Function

c=0 B IMiII Cylinder vI
I_l_'——l List of Face Windows
1 Frotit

C=360.

— L —

C T

% Main Spinde  Sub Spindle Rename ta:
Length(LI: |2 0D: [0.75 [z S
1D: IE— ,W e
Tool Change Xek [E | Close Delete
Tool Change Z[Zc) |2— {0 ptfns | User Data

(e e W et
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Step 2. Create Part Geometry

Start by entering the CAD mode in the Mill Cylinder Window. Draw the following features:
1. Choose Show Axes from the View Menu
2. Choose Show Boundaries from the View Menu
3. Draw a¥zsquare with .125 radius corners anywhere in the boundaries.

Y our compl eted geometry and CAD Face Window should appear as shown below:

] = PartMaker - Mill Cylinder

Wl T AN

-.
B

+
T

| IBN L #]
Hlz|@

~olek
B0

1

C

[

Note: You can always go to adifferent Face Window in your *.job file by selecting from the
Window menu. Additionally, you can toggle between different Face Windows within the active
Window by choosing Show Windows | cons from the View menu and double clicking on the
icon representing the Window you want to view.
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Step 3. Create Part Features and assign tool paths

Start by entering the CAM mode in the Mill Cylinder Window. First you will create the tool path
to mill the square. To do so:

From the Part Features menu, choose New Profile Group
Choose Pocket Mill under Cycle Type

Enter a X_Depth of 0.15

Enter a Tool Diameter of 0.125 and click Select Tools
Inthe Cycle Name field, type Mill Pocket

agbrwdPE

Y our completed Profile Group Parameter s dialog should appear as shown below:

i Profile Group Parameters E

Cycle Type: IPocketMiII v| * Spiral " Linear

I Z ﬁp
¥ _Surf [5]: |0.375 T e
1 =

»_Depth [D]: IU,'] 3 d
X_Rapid (R [0 05 I . ﬁ

B R

Battom Finizh [B]: ID ¥

i - A *p

wall Finish [w]: |D 5| b ¥
width of Cut (p): [B0° 224 b
Diam [d] Tool D &xial Step Cycle Name:

O [~ Roughing IMiII Packet
inishi 7 Select Tool |
B |/ Finishing ID'125 ITUU3 IU.3?5 ﬂ elect Tools
: Closel Cancell

Ramping
Apply |
I\-"ertical j Hale Diameter: I

6. Assignthe part feature to the square drawn earlier by clicking the Chain Geometry
icon and clicking on the geometry to create the tool path. It should appear as shown

below:
| = PartMaker - Mill Cylinder E=l B3

b T

ol B rill Packet
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7. FromthePart Features menu, choose Verify Tool Path to see thetool path as shown
below:

| 2 PartMaker - Mill Cylinder =] E3

| (1 (mimm | | I

ol II‘ Mill Pocket

]

Choose Hide Work Tool Pathto hide thetool path.
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