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Introduction

PowerMILL is the world's leading specialist NC CAM software for
manufacturing complex shapes typically found in the toolmaking,
automotive, and aerospace industries.

Key features:

= Wide range of milling strategies which include high-efficiency
roughing, high-speed finishing, and 5-axis machining techniques.

= Fast calculation times for toolpath creation and postprocessing.

= Powerful editing tools to ensure optimum performance on the
machine tool.

This Getting Started guide provides step-by-step instructions that
highlight some of the features of this versatile software.

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

“1,  The machining parameters used in examples in this guide
have been selected to illustrate the effects of different
commands and options in PowerMILL. The values given are not
necessarily suitable for cutting on a CNC machine. If you wish to
machine any parts based on the examples given, carefully review
and adjust the parameters to ensure safe cutting conditions.
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Setting up your working directories

To make project management easier, it is recommended that you
define a home folder and default directory paths before starting any
work with PowerMILL:

= Setting up a Home folder in Windows 7 for user-defined macros
(see page 2).

= Specifying PowerMILL default directory paths (see page 3).
= PowerMILL temporary file area (see page 4).

Setting up a Home folder in Windows 7 for user-defined
macros

PowerMILL checks for the value defined in the Windows
environment variable Home for directions to the user-defined
macros folder. Decide where you want the Home environment
variable to point to, for example, E:\PowerMILL_Projects, and set up
a Windows environment variable:

1 Open Windows Control Panel and click System > Advanced system
settings. This displays the System Properties dialog.

2 Click the Advanced tab.
Click Environment Variables.

To add a new variable name and value, click New to display the
New User Variable dialog.

a In the Variable Name field, enter Home.

b In the Variable Value field, enter the path where you want your
home folder to be. For example, E:\PowerMILL_Projects.

5 Click OK in all open dialogs to save changes and close them.

Create a folder called pmill inside the Home directory. For
example, E:\PowerMILL_Projects\pmill.

When user-defined macros are created or called, PowerMILL
automatically locates the user-created macros in this folder.
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Specifying PowerMILL Default Directory paths
To specify the Default Directory path in PowerMILL:

1 From the Menu bar, select Tools > Customise Paths. This displays
the PowerMILL Paths dialog.

2 Select Default Directory from the drop-down list.

[ & PowerMILL Paths )
-
EAPmill\Projects

3 To add a Default Directory path, click , and use the Select Path
dialog to select the desired location. The path is added to the list.
You can add multiple paths to the Default Directory list.

) You can have only one active Default Directory path.
PowerMILL allows you to add multiple paths to the Default
Directory list to help you efficiently organise multiple
projects across different folders. To change the Default
Directory load order, select the directory path you want to

change, and use the and buttons to promote or

demote the path.
4 Click Close.

Your default working directory is changed to the directory path you
selected and all your file operations (Open Project, Save Project,
Import Model, Export Model) are changed to this location.
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Specifying PowerMILL temporary file area

By default, PowerMILL projects use the default Windows temp folder
defined in your Windows System Properties as the temporary area.

To define a custom PowerMILL temporary file area:

1 Right-click My Computer, and then click Properties. This displays
the System Properties dialog.

Click the Advanced tab.
Click Environment variables.
Click New to add a new variable name and value.

a In the Variable Name field, enter
DELCAM POWERMILL USER_TEMPDIR.

b In the Variable Value field, enter the path where you want your
PowerMILL temporary folder to be. For example,
E:\PowerMILL_Projects\TemporaryFiles.

Click OK in all open dialogs to save changes and close them.

6 Create the temporary folder in Windows to the path where you
specified the variable. For example,
E:\PowerMILL_Projects\TemporaryFiles.

_f If there are any problems with the variable you have

specified, PowerMILL reverts to the default Windows
temporary file area.

4 « Introduction PowerMILL 2012 R2 Getting Started



Start and close
PowerMILL

To start PowerMILL:

= Select Start > All Programs > Delcam > PowerMILL > PowerMILL2012
R2

or
= Double-click the PowerMILL shortcut on your desktop:
(el

This displays the Startup (see page 6) window.

To exit PowerMILL:
=  Select File > Exit from the menu.

= Click the Close button =% in the top right-hand corner of the
PowerMILL window.

If you haven't saved your project, the following message is
displayed:

dﬂ PowerMILL Query [&J

:I Do you want to save changes before exiting?
<

| ves || mNo || conce |

Click Yes to save the project before exiting from PowerMILL.
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Startup window

The following window is displayed on starting PowerMILL:

-

&F @6 O ®
&4 PowerNILL Pro P12 R2}64-bit)  [|- None ] [E=EE )
File View Ins Draw] Tools Help
@E & @ﬁ_r:_ﬁ@lm]le{;’% ﬁg’ @RasterFiniihing - %‘(@m 'ﬂﬂq%

| X

I @]

..... 2, Machine Tools
-5 NC Programs

----- @ Toolpaths

-{_) Boundaries

..... 4 Patterns

lj‘? Feature Sets

- Workplanes
Levels and Sets

% E% L(V @ LO @ /@I ‘:@I @- 'r..-g L':‘:—{::I Ll_l L‘TL L‘_L‘ =

- Il Models
- Stock Models
..... o Grgups
+-E=8 Macros
- & 2 X
v - peE] o 0 o EE®

6 ¢ Start and close PowerMILL

The screen is divided into the following main areas:

@ - Menu bar provides access to a number of menus. Selecting a
menu, such as File, opens a list of associated commands and sub-
menus. Sub-menus are indicated by a small arrow to the right of
the text. For example, selecting File > Recent Projects » displays a list
of recently used projects.

@ - Main toolbar provides quick access to the most commonly used
commands in PowerMILL.

@ - Explorer provides control over all PowerMILL entities.
@ - Graphics window is the working area of the screen.

@ - View toolbar provides quick access to standard views and
shading options in PowerMILL.
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@ - Status and Information toolbar enables you to create and activate
workplanes, display various preset fields and display user defined
fields. If you hover the cursor over a button, help is displayed rather
than the information toolbar. The help can be, for example, a brief
description of the item beneath the cursor, or information about the
calculation that is in progress.

@ - Tool toolbar facilitates the rapid creation of tools in PowerMILL.

“&  The other toolbars are not factory defaults, and may not be
shown at startup. To display any of these, select them using
the View > Toolbar option; for example, choose View > Toolbar
> Toolpath to display the Toolpath toolbar.

File Insert Draw Tools Help

Resize to Fit F&

Zoom to Box...

From b
150 b
Tool "
Rotation Anchor »
Refresh Ctrl+R
Blank Selected Ctrl+)
Blank Except Ctrl+K
Blank Toggle Ctrl+Y
Unblank Ctrl+L
Toolbar v v | Main
Dialegs v | v Explorer
Snapshot... Plugins
Dynamic Sectioning v | Viewing Alt+V
v Status
Tool
Pattern
Boundary
Stock Model
Tooclpath
Slices
Simulation
ViewMill
Machine Tool
Expression Editor
Command
Web
Customn .
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Df you want to change background colours, select Tools >
Customise Colours and choose View Background. You can
change the Top and/or Bottom colours and Reset them or
Restore Defaults if you change your mind afterwards.

{44 Customise Colours [ _‘_J@ et e
--Area Clearance » | Selected Colour
- Collision Checking
[ Local Thickness Sets
--Default Thickness Sets
--Machining Mode Clipboard

- Transform

[ Active Axes
EI View Background

i . Bottem

-- Curve Editor

-- Intelligent Cursor
--Wnrkplane Editing

m

--Cur\re Machining e

-- Mowve Start Peints Reset All

-- Entity Transform

-- Interactive Editing - festore Defaulls

~&  PowerMILL remembers your toolbar and colour selections
from one session to the next. For example, if you have the
Toolpath toolbar displayed when you exit a session, it appears
the next time you start PowerMILL.
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Explorer

The explorer Lb* pane on the left of the graphics window controls
the display and status of all PowerMILL entities, including NC

programs, toolpaths, tools, and so on.

The following is an example of the explorer showing various entities

and associated controls:

- @[]

----- 2, Machine Tools

[]—-@I MC Pragrams

&> Toolpaths

H-v' | $ Roughing

i+ | § 2 RestRoughing

i) ‘ SteepAndShallow

i) § ﬁ » CornerFinishing_Auto
4 Tools

o OO OO e OO

|
=
&

g ¢ | pismt
a- ¢ | Doz

g ¢ | 8BallLs_TH

& U

..... Type : Ballnosed

..... Length : 15

..... Tool Mumber : 4

..... ToolId : 6 ball

----- MNumber Of Flutes : 1
..... Diameter : &

..... Overhang @ 55

..... Gauge Length : 85
..... Stock Material @ Aluminium
() Boundaries

e o &S > Cavity

..... % Patterns

1_*}? Feature Sets

[ Workplanes

[].--@' Levels and Sets

-l Models

&8 Stock Models

o OO IO

-2 Macros

= Click = to expand or = to collapse the tree to view or hide

subentries.

= Light bulb icons &, "+, ¥ work as a three-way switch for drawn

entities, such as toolpaths and tools:

= | is the default setting when an entity is first created,

indicating that it is currently active.

= Clicking ¥ changes the icon to . to indicate that the entity is

drawn.

PowerMILL 2012 R2 Getting Started
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= Clicking "+ changes the icon to ¥ to indicate that the entity is
now hidden, or undrawn. These two icons, + and 7, work
together as a toggle. If an undrawn entity is made active
again after being inactive, the icon reverts to the initial V.

“% An entity is always drawn when it is first activated or re-
activated. When active, it is also displayed in bold and
preceded by a ">" in the explorer.

“# In this example, > 6 Ball is the active undrawn tool, and >
CornerFinishing_Auto is the active drawn toolpath.

Renaming an entity

PowerMILL entities are given numeric default names on creation.
So, for example, the first toolpath you create is called "1", the
second 2", and so on.

You can rename an entity to give it a more meaningful name. To
rename an entity, right-click an entity and select Rename from the
context menu.

...... 2, Machine Tools

+@ MNC Programs

=& Toolpaths

5v) s 8

Y {mmE

v 1

=) § B3 Simulate from Start
=547 Tools

+ 11 v | Activate

+ : |H| Activate Workplane

: ' :-: Settings
—C) Boundarig Queue

e ]
_____ 8 Patt:ems Recreate Block
1_-‘9 Feature S¢ Select Surfaces
- Workplan
+g,/», Levels and View Picked Z Height
+‘ Meodels View Feed Rates
‘ Stock Mo Draw
e Groups Drawing Options »
+-E8 Macros

Colour 3
Rename

) To quickly rename an entity, select the entity in the explorer,
and then single-click it. The name is now highlighted, and has
a box around it: =¥ ¢#0 | Enter the new name, for example
RestRough, and press Enter & ¢ % EIELEEN
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Unit System

By default, PowerMILL uses metric units. You can change the unit
system before any project entities have been created.

“&  This guide uses metric (mm) units.

To change the default units before you start work, for example,
from Metric to Imperial:

1 From the Tools menu, select Options. This displays the Options
dialog.

2 Select Unit System and click = to expand the tree to view
available options.

3 Select the Unit System sub-item. This displays the Unit System
page.

4 Select Imperial (inches).

r;jsj Options l ? i"nf-1

f- Tolerances [Unlt System ]
t- Toolpaths

- Tools () Metric (millimetres)

- View @ Imperial (inches)

H- Import
- Export
- Project

t- MIC Programs

H- Workplanes

H- Setup Sheets

=~ Unit System

L Unit Systern
[+~ Curve Editor

- Intelligent Cursor
[+)- Status Bar

[
[£
[£
[£
[£
[£
[£
[£
[£
[£

[ Accept l ’ Cancel ]

. A

5 Click Accept to save changes.

~#  Changing the unit system automatically resets all the default
values on the dialogs to match the selected unit system.
PowerMILL does not convert the values between the unit
systems; instead, it chooses an appropriate set of default
values (metric or imperial).
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Accessing Help

PowerMILL offers the following forms of help:
= Tooltips (see page 12)

= Status bar help (see page 12)

= Context-sensitive online help (see page 12)

= Manuals (see page 13)

Tooltips

Tooltips are displayed by hovering the cursor over the required
buttons.

Each tooltip gives a brief description of the function of the
associated button, for example:

JUESE

Rapid Move Heights

Status bar help

When you hover the cursor over a button, help is displayed in the
Status bar at the bottom of the screen. So, when you place your

cursor over the Rapid Move Heights :_ﬁ button, you see the following
help in the Status bar at the bottom of the screen as well as the
tooltip:

B - B oem | @

Defines when the tool moves at the rapid rate

Context-sensitive online help

Pressing the F1 key displays help for the area of the screen that has
current focus, such as a display pane (explorer, graphics window), a
dialog, or a dialog tab. Where there is no focus, the contents page

for the main Help is displayed, so that you can navigate from there.

To display the help topic relating to an element on the main
PowerMILL screen (a toolbar button, an explorer entity), hold down

the Shift key and press F1. When the cursor changes to %'@, click the
arg=iN=)
item of interest to open the help topic: v

0 f you want to cancel context-sensitive mode, press Esc.
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To display context-sensitive help for an element within a PowerMILL
dialog (such as a field or a button), click and when the cursor
changes to %, click the item to open the associated help topic:

(% Rapid Move Heights [ ? ﬁ,l
Geometry
. —B
Workplane [ v]
Mormal
0.0 0.0 10
Safe Z 90.0
Start Z 80.0
Calculate dimensions
Rapid clearance 5.0
Plunge clearance 5.0
Apply ] [ Accept ] [ Cancel ]

Manuals
The PowerMILL manuals offer additional help.
The documents are:
= What's New and Getting Started manuals.

= Online reference help.
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Cavity mold example

This example shows you how to generate and output the basic
toolpaths used to machine a forging die mold.

Start PowerMILL (see page 5).

Load the model (see page 15).

Save the project (see page 19).

View the model and block (see page 20).
Create an NC program (see page 24).

o o0 A WO DN PP

Create, simulate, and output each toolpath:

= Roughing (see page 29) - to rapidly remove the majority of
the excess material using the Offset all style in the Model Area
Clearance strategy.

= Restroughing (see page 43) - to clear additional material
using a smaller tool (the Model Area Clearance strategy is used
again; this time only material not removed by the previous
toolpath is machined).

= Finishing toolpath (see page 52) - to generate steep and
shallow moves within a specified boundary.

= Corner Finishing (see page 69) - to clean up material that
previous toolpaths were unable to finish, particularly in
corners between non-tangential surfaces.
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Loading the model

The model you will work on is a cavity mold in the Examples folder.

To load the model:
1 Select File > Examples.
View Insert Draw Tools Help

Open Project... Ctrl+0

Open Project Read-Only...

Close Project

Save Project Ctrl+5
Save Project As...

Save Template Objects...

Import Model...
Export Model...

Extract Electrode...
Examples...

Print Preview...

Print... Ctrl+P

Recent Projects 2

Recent Models 4

Delete Selected Ctrl+D
Delete All

Exit

The Open Examples dialog is displayed, automatically opening the
drive and folder where the tutorial files are installed:

{74 Open Examples [é]
% Loak in: | examples - @ ? % [
: | BliskExample | | 3dblock.ri | bladel.dgk
 MachineData || 3plus2b.dgk || Blisk_Simple.dgk
| Patterns || 5_axis_test.dgk || bottle.dmt
- ) Tapefilel || 5_axis_Test_top.dgk | bottletri
|| 2d_insert.dgk || Saxis_with_holes.dgk | | bucket.dgk
s | 2D _Wireframe.dgk || SaxisModel.dgk | burntool.tri
i || 2DExample.dgk || aero.dgk || camera.ttr
| 3D _Pockets.dgk | Aerostructure.dgk | chainsaw.ige
2 i 1] | 3
) File name: | - Open
Files of type: [Examples ("t dmit;” stl;” ttr” dghe; ™ dbe;” dd v] [ Cancel ]

s 4

2 In the Files of type field, select Delcam Geometry (*.dgk) from the
drop-down list.

3 Select the cavity mold called die.dgk, and then click Open.
PowerMILL loads the file.
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4 Click the Resize to Fit @J button on the View toolbar to fit the file
within the display.

5
J ()]
3w @0 o8 eenln

5 To change the display to an isometric view, select the ISO 1 |@|
button on the same toolbar. The model looks like this:

) yege

1| (@ 0 BRn S

I:C? More information on view manipulation is provided later
(see page 20).
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6 The die is currently shown with only the wireframe selected. To
add shading, click the Plain Shade 'S, button on the View toolbar.

g [ pERAELN

7 Remove the wireframe by clicking the Wireframe |@| button near
the bottom of the View toolbar.

I:C? Click the Wireframe |@| or Plain Shade 'Qf buttons to toggle
between Wireframe, Plain Shade, Wireframe and Shaded, and
No Model views.

For this exercise, keep the model shaded.

Defining the block around the die

The block defines the stock size. The part is then machined from the
block. In this case, the block is a rectangular cuboid.

To define the block:

1 Click the Blockﬁ_&| button on the Main toolbar.
2 In the Block dialog, check that:
a Defined by is set to Box.
b Coordinate System is set to Active Workplane.

¢ In the Estimate Limits area, Expansion is set to 0 and Type to
Model.
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d Draw is selected.

Coordinate System

Active Workplane -
Limits

Min Max
X 00 0.0
Y 00 0.0
Z 00 0.0

= =]

Estirate limits
Tolerance Expansion
01 0.0

[ Include reference surfaces

Draw

Length
0.0

0.0

Type
Model

Calculate

Opacity

Cancel

B

0

& Block Pl X
Defined by
Box -

L

#

3 Click Calculate to define a cuboid enclosing the die. Click Accept
to close the dialog.

O

@ button on the View toolbar.

18 « Cavity mold example
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Saving the project for the first time

PowerMILL saves all the entities, together with a copy of the model,
as a single project.

To save a project:

1 Click the Save button = on the Main toolbar. Since you have not
previously saved the project, the Save Project As dialog is

displayed.
,ﬁ Save Project As g
& Savein PowerMILL_Projects - QO
MName : Date modified Type
Archive 30/01/2012 16:43 File folder
EEIosedPattemAndBcundar,- 16082011 16:55 File folder
Exchange 07/12/201117:12 File folder
NCSnamhul 311042011 17:35 File felder
13 ponill 1312/2011 09:50 File folder
E&mpl: Example 14/11/2011 10046 File folder
i Tooltus 14/11/2011 11:35 File folder
2 B ToolhsisEditing /1/20111703  File folder
Twn:-fcrm 1001172011 17:40 File folder
4 L1l L]
File name: forgmg - Save
Save astype: | PowerMILL Project = Cancel |

2 Move to the directory that you created for your projects (see
page 2), and enter a name for your project in the File name field,
for example forging_die_mold.

3 Click Save.

The PowerMILL window header now reflects the name of the
project.

(Cﬂ PowerMILL Pro 2012 R2 (64-bit) [ Editable Project - forging_die_mold ]

An associated file structure is created:

Urganize » Enchude in library = Share with = Bum New folder

PowerMILL Projects £ Name : Date modified Type

E forging_die_modd . .
| active_entity.pmidat

| Default_Thickness.pmidat
@ | desktop.ini
entity_name_templates pmidat
| ferging_die_mold. pmipg
| hockdile
E pmillico
project_lst.pmllst
| project_vars.pmipas
| systern_pars.prolpar £
__| ¥0fc530el4f26bI 6300000 0e00000000.pm... 30
__| #fe530elMf 2600300000 000000000, pm...
| w63 b304f 26 b 00001 39800000000, prm...
| a108fc5404 2619 h300000 cAROD00000. pral...  30/01/2012 16:53

“4 Do not manually edit these files - you will corrupt your data.
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“¢  From now on, click Save = on the Main toolbar to update the
saved version of the project.

Viewing the model and block

To look at a specific area of the model and block you can either
select one of the predefined views (see page 20) on the View
toolbar, or use a mouse.

It is recommended that you use a three-button mouse. By holding
down the middle button and moving the mouse pointer in the
graphics area, you can control the view of the model. When you are
moving the mouse (with the middle button pressed) the trackball is
visible on the screen:

Z
Y
A/
Start with the cursor in the middle of the window and press the

middle mouse button, then drag the cursor up the screen. The
image moves as you move the mouse.

Predefined views

The View toolbar is loaded by default when PowerMILL is started
and is often the best starting point for dynamically manipulating
model views. There are several fixed viewing directions available
from the View toolbar.

—éﬁ' If the View toolbar is not currently displayed, select View >
Toolbar > Viewing from the menu.

j—|" View Along options allow you to orientate the view so
that it is along the X, Y, or Z axis. Hover on any of these
_* buttons to display a 2D view toolbar which has additional
4 view options along the primary axes.

20 « Cavity mold example PowerMILL 2012 R2 Getting Started



fjjd Use the ISO View option to change the view angle to any
of the isometric views. Hover on the button to display
other isometric view options.

Isometric views are often the best starting point for
dynamically manipulating the view using the mouse.

@, | Previous View option takes you back to the previous view
of the entities.

ﬂ Refresh option redraws all the currently displayed
components, repairing any damage to the current view.
This can be useful if the view loses definition as items
are created, modified, or deleted on the screen.

@A Resize to Fit (see page 22) adjusts the view to fit the
screen. Depending on the current view, PowerMILL
zooms in or out to adjust the view. Hover on the button
to view the Zoom In (see page 22) and Zoom Out (see
page 22) buttons.

q Use the Zoom to Box (see page 22) option to zoom in on
a specific area of the model. Click and drag the mouse to
create a box over a part of the model to zoom in.
PowerMILL adjusts the view to zoom in on the selected
boxed area.

& Use the Block option to show or hide the block.

() Use the Plain Shade option to show or hide the shaded
: representation of the model.
Hover on the Plain Shade button to show the other
shading options available on the Shading toolbar.

(i Use the Wireframe option to show or hide the wireframe
representation of the model.

[) Use the Box Selection mode to select entities with the
mouse. Click and drag the mouse to create a box over
the entities you want to select.

To deselect entities from a group of selected entities,
hold down the Ctrl key and click the entities you want to
deselect.

M.# Use the Drag Selection button to select multiple entities
with the mouse. Hover on the Box Selection [%A button to
display the Drag Selection Lh button. Click the Drag

Selection i'\\? button and click and select the relevant
entities.
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[ Use the Last Selection option to revert to the previous
- selection made with the Box Selection or Drag Selection
options.

Zoom

You can resize the model using the viewing options available on the
View toolbar:

The Zoom options @ @ @ “@J and |@| control the zoom factor of
the image on the screen.

This is a pull-out toolbar. Hovering on the currently selected Zoom
button (in this case, |@J Resize to Fit ) displays the Zoom toolbar.

@J Resize to Fit - zooms the image so that it just fits in the window.

It converts this:

into this:

This zooms in or out as required. So, it also zooms a microscopic
image on the screen to one that just fits inside the window.
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Eb If you can't see your graphics, click the Resize to Fit @J button
on the View toolbar to fit the graphics to the middle of the
screen.

@JZoom In - doubles the size of the image. Click this button
repeatedly until the required zoom factor is reached. The image is
zoomed about the centre of the graphics window.

@.'Zoom Out - halves the size of the image. Click this button
repeatedly until the required zoom factor is reached. The image is
zoomed about the centre of the graphics window.

Ilg'Zoom to Box - zooms in to a specific area of the image. Click and
then use the left mouse button to drag a zoom box on the image.
The view is then zoomed to fit the boxed area.

It converts this:

@ - Zoom box
into this:
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_{Z You can also resize an image by holding down the Ctrl key
and the middle (or right) mouse button, and then dragging
the mouse up to Zoom In or down to Zoom Out.

Panning

You can Pan the image by holding down the Shift key and the
middle (or right) mouse button, and then dragging the mouse in the
direction in which you want to move the image.

NC program

An NC program contains the commands and output settings that
specify how the machine controller will machine the part.

It is advisable to create an NC program, and set the preferences for
it before generating any toolpaths. However, it's just as easy to add
generated toolpaths to the NC programs later (see page 79).

Overview Template

1 In explorer, right-click NC Programs and select Preferences.

It | @]

..... &, Machine Tools

@] MC Programs
""" @ Tool NC Programs
----- ¥ Tool
C_) Boui Create NC Pregram
-5 Patt MC Program MNames »
o ' Felder Mames L4
d? Feat
----- i Wor Deactivate
o£7 leve  praw Al
P : Undraw Al
|_:_|. Moc
- ¢ Wirite Al
& Stoc Setup Sheets 4
----- ' Grou
-8 Mac Preferences

Project Settings
Edit All

Create Folder
Text Blocks
Statistics

Delete All

This displays the NC Preferences dialog.
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2 On the Output tab of the NC Preferences dialog, select Use Project
- On to write the NC program file into the PowerMILL project

folder.

"2 Select Use Project - Off to write the NC program file to a
different folder. You need to specify it in the Output Folder

field.

3 Enter the output file name to be used by default in the Output

File field.

_O The variable %[ncprogram] gives the output file the same
name as the NC program. You can add your file name to
this variable.

3'3 MC Preferences

2 [ |

Output | Tosolpath

Changes made here will not change existing NC Programs

Use Project On -

Output File {ncprogram}

Machine Option File  Chdcamiconfighductpost\heid.opt
OutputWorkaane:

Part Mame

ToolValue Tip

Automatic Tool Alignment On -

E\PowerMILL_Projects\forging_

-

Connection Moves  Simultanecus

[ Apply ]l Accept l[ Cancel ]

4

L

4  Click ﬁ next to the Machine Option File field to open the Select
Machine Option Filename dialog.
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5 Browse to the folder where the option files are stored, and select
the required machine option file (in this case heid.opt) and click
Open.

d;ﬁ Select Machine Option Filename @

T

@ Lookin: |, Option Files S < G

i heid.opt
| heid400.opt
__ heidiso.opt

__ hurco.opt

| incon.opt

| kryle.opt

L maho.opt

2 - | matsura.opt
¢ || mazak.opt

=,

m

__ mitsu.opt

num.nnt

File name: heid opt -

Files of type: ’I'U'Iachine Option files (*.opt;* pmopt;“pmoptz) VI [ Cancel ]

. A

This closes the Select Machine Option Filename dialog and returns
you to the NC Preferences dialog.

6 Click Accept to save your changes and close the dialog.
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Creating an NC program

1 From the NC Programs context menu, select Create NC Program.
This displays the NC Program dialog.

2 In the Name field, enter the name you want to call the NC
program. For example Cavity Mold.

{34 NC Program : Cavity_Mold [ ? ﬁl
MName Cavity_Meold
Output File EM\PowerMILL_Projects\forging_die_mold\ncprograms\{ncpre
Machine Option File Chdcamiconfighductpostiheid.opt -
Output Workplane :] Part Mame 1
Program Mumber 1 Teol Value Tip -
On Simultaneous
Tooclpath Mum... Diame.. Tip  Gauge Owverha.. Toleran.. Thickn.. TeollD
i mn 3
Teol Change On New Tool - Tool Numbering  As Specified hd
EE;J @ Tool Change Position  After Connection =
Toolpath
Tool
Cutter Compensation
On MNone
On Standard
Write [ Apply ] [ Accept ] [ Close ]

L

3 In the NC Program dialog, click the Options W button. The
Options dialog is displayed.
4 On the Output tab:

a If selected, deselect the Write File for Each Toolpath option.
This causes Output File to be displayed instead of Root Name
at the top of the NC Program dialog.

b Select Option File as heid.
c Enter Output File Extension as opt.
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d Click Accept to update and close the Options dialog.

,:"3 Options

2. () |

e e O e O oy O

[ O OO ey Oy S

- Tolerances

- Toolpaths

- Tools

- View
-Import

- Export

- Project

- NC Proagrams

.. Output
----- Cutter Compensation

- Workplanes

- Setup Sheets

- Unit Systermn

- Curve Editor
-Intelligent Cursor
- Status Bar

Restore Defaults

[Output

]

Output
File Type

MNC Program

Binary

Write File for Each Toolpath [

Use Toclpath Workplane for Qutput [

Output File Extension
Option File  heid

Path

| Accept | | Cancel |

Produce Info File[]

* opt

J

If you want separate output files for each toolpath, select
Write File for Each Toolpath option. This changes the Output
File field to Root Name in the NC Program dialog and
displays the default path and file name in the Output File
field at the bottom of the dialog.

The default path in the Output File field is based on the settings
in the NC Preferences dialog. If you want to change this path,

click the open folder D button, browse to the appropriate folder,
and enter the new file name (the file extension is determined by
the settings you made in step 4b). If you used the %[ncprogram]
variable in the NC Preferences dialog, hover on the displayed
path to see how the file name will be resolved by PowerMILL.

Click Accept in the NC Program dialog to accept your selections

and close the dialog.
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6 To see the entity that you have just created, click = to expand
the NC Programs node. The entity is automatically active
(signified by bold text preceded by the > symbol).

I @]

B, Machine Tools
=-£5) NC Programs

y BT
-8 Toolpaths
..... ¥ Tools
-{_) Boundaries
=574 Patterns

i R |
I:P Feature Sets
..... 1« Workplanes
[j...g-’r Levels and Sets
=i Models

- die

- Stock Models

[+ Macros

&  Any toolpaths you create are automatically added to the

currently active NC program.

Creating a roughing toolpath

A Model Area Clearance strategy with the roughing Style set as Offset
all is used to rapidly remove the majority of excess material on the
model. This clears the area with contours that are generated by
repeatedly offsetting the initial contour until no further offsetting is
possible, and then steps down to the next level and repeats the

offsetting until the bottom of the part is reached.

To create a roughing toolpath:

1 On the Main toolbar, from the Create Toolpath list, select Model

Area Clearance.

@ Raster Finishing -

Raster Finishing

gﬂptimised Constant Z Finishing
alv‘lodel Rest Area Clearance
@Model Area Clearance
gCnnstantZ Finishing
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This displays the Model Area Clearance dialog.

P - k'
{7 Model Area Clearance M
Toolpath name 1
..... 12, Workplane i
~ |Model area clearance
-l Block
..... I Tool Style
----- o Limit
=-4# Model area clearance
----- & Offset
----- Sy Step reduction
..... & Wall finishing Offset all -
ﬂ Unsafe segment removal
& Flat machining Cut direction
..... fiF High speed il Arez
..... L Order = Climb - Any v
..... T Approach
----- T Automatic verification Tolerance
_ﬂ_ Cutter compensation 01
..... % Point distribution
..... I.:: Tool axis Thickness
----- @ Machine axis control . g
1.0
:_"1!' Rapid move heights @
Ej'_E’, I;eads arl1d links Stepover
-oqul Start point
e"}' End point 20
[#-fr Feeds and speeds iR
..... o) Notes Stepdown
= B! [

h Automatic v 50

[T] Rest machining

[ Calculate | | Queue | | OK || Cancel |

L A

Use the various tabs to enter parameters required for the
toolpath.

Give the toolpath an appropriate Name, for example Roughing.
Define the roughing tool geometry (see page 31).

Define the tolerances (see page 36).

Specify rapid move heights (see page 36).

Specify tool start points. (see page 37)

Generate the roughing toolpath (see page 38).

Display the roughing toolpath (see page 38).

© 0O N oo o0~ W0DN

Simulate the roughing toolpath (see page 41).
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Defining the roughing tool geometry

The next stage involves selecting a tool and defining its geometry.
This example uses a 16 mm (5/8 inch) tip-radiused tool.

1 In the Model Area Clearance strategy dialog, click I to select
the Tool page.

2 On the Tool page:

a Click the T arrow next to the Create Tool T—| ¥ button in the
Tool area.

b From the tool list, select to create a Tip Radiused Tool.

3 On the Tool page, click to display the Tip Radiused Tool
dialog.

[Tip radiused ]

Y - Bl ) (&)

Mame 1

Geometry

Length
0.0

¥ v

Tip radius - -

0.0 0.0

Diameter

Tool status  Diameter too small

Toel Number
MNumber of Flutes 1
Calculate holder profile [7]
4 In the Tip Radiused Tool dialog, enter:
a Name-DI16T1
b Length - 30 mm
c Tip Radius -1 mm

d Diameter - 16 mm
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e Tool Number -1

- h'
4 Tip Radiused Tool (2 [

Tip | Shank |Ho|der | Holder Profile | Cutting Data |Descriptior1 |

Tool Assembly

Mame DI16T1

Geometry Q w00% ~ [l
|
| |
|
Length |
300 |
| \
|
¥ v I
Tip Radius - - I
1.0 16.0 |
Diameter |
Tool Status ~ Valid |
|

Tool Mumber 1

MNumber of Flutes 1

SR

Close

L "

5 Select the Shank tab, click @ to add a shank component. Enter:
a Upper Diameter - 16 mm
b Length-70 mm

32 « Cavity mold example PowerMILL 2012 R2 Getting Started



“¢ The Lower Diameter automatically defaults to the Upper
Diameter. This can be accepted for the current tool.

f -
9 Tip Radiused Toal

A=)

| Tip | Shank |Hu|.der | Halder Profile |Cuﬁing Data | Description |

Components

[ v] 2, 100% - [

CLE

Dimensions

Upper Diameter

Lower Diameter

Length

160

160

700

Tool Assembly

! Cutting length  30.0 |
| Shank length 700 !
' |
! i
| i
| |
i

L

6 Click Close.

The tool is automatically aligned with the Z axis:

You can view and edit the created tool:
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In explorer, expand =4 Tedls tg see the tool that you have
created. Expand the tool node to see the specific tool's details.

- [ @[@

~[B, Machine Tools
9@] NC Programs
w- ¢ [ > Cavity_Mold
&> Toolpaths
=4 Tools

& U
Type : Tipradiused
Length @ 30
Toel Mumber @ 1
Toolld : Dl6tl
Mumber Of Flutes : 1
Diameter : 16
Tip Radius : 1
Overhang : 0

Gauge Length : 0
Stock Material

In the Tool tab on the Model Area Clearance dialog:

W

[Tip radiused

£ - [D16T1

MName DI16T1

) (&)

On the Tool toolbar:

B~ &Y DI6TL

-

By¥w oK~

Tool length overview

The diagram below shows a cutting tool made up of a tip (yellow)
and shank (green) mounted in a shrink-fit holder (red). The tool is

mounted
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~&  The colours shown here correspond to those used in the
PowerMILL Tool dialogs.

@ - spindle

@ - Holder length
@ - Gauge face
@ - Overhang

@ - Cutting length
- Gauge length

The Cutting Length represents the part of the cutter that removes
material. This is set up in PowerMILL as the Tip Length.

The Overhang is the amount by which the cutter protrudes from the
tool holder. This, typically, includes part of the Shank Length. The
Overhang is fixed when the cutter is mounted in the holder.

LO To obtain maximum tool life, the Overhang is typically kept to
the minimum necessary to prevent the holder from hitting the
part or unmachined stock.

The Holder Length is the total length of all parts of the holder
assembly that protrude from the spindle when the holder is
mounted in the machine.

The Gauge Length is the total length of the cutter and holder
assembly when it is mounted in the machine. It is measured from
the tip of the tool to the Gauge Face, which is the ground face of the
spindle.

PowerMILL 2012 R2 Getting Started Cavity mold example ¢ 35



Defining the tolerances

On the Model area clearance page of the strategy:

1 In Tolerances, enter 0.2 mm.

2 Enter a Radial thickness of 0.5 mm.
J

Enter an Axial thickness = of 0.1 mm.
In Stepover, enter 7.0 mm.

In Stepdown, enter 4.0 mm.

o 01 B~ W

In the stepdown list, select Automatic.

~& The Z Heights are created automatically when the toolpath
is calculated, and any existing Z Heights values are deleted.

&  The accuracy of the machined part produced by PowerMILL is
limited by the accuracy of the model read into the program.
The original model must have been produced to an adequate
tolerance.

Specifying rapid move heights

The heights at which the tool can move safely without hitting the
part or clamps are called rapid move heights.

Use the Rapid move heights page on a strategy dialog to define the
Safe Z and Start Z tool heights.
& U To change rapid move heights after a toolpath is calculated,

click the Rapid Move Heights :_ﬁ button on the Main toolbar to
display the Rapid Move Heights dialog.

To specify rapid move heights

1 Select the Rapid Move Heights page =/ EEEEEETE on the Model
Area Clearance strategy dialog.

2 On the Rapid Move Heights page:

a Check that Safe Area is set to Plane.
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b Click Calculate.

{Rapid move heights

Geometry
Safearea Plane hd
Workplane -
Mormal _
0.0 0.0 1.0
Safe Z 80.0
Start Z 75.0

Calculate Dimensions

Rapid clearance 5.0

Plunge clearance 5.0

Calculate

The use of absolute and incremental Z heights is controlled by

the type of Rapid Movement selected.

Specifying tool start point
1 Select the Start point page ~¢'EZ¥El on the Model Area Clearance

strategy dialog.

2 On the Start Point page, in the Use list, select Block Centre Safe.

This resets the tool X and Y values to the centre of the block

model, with the Z coordinate at Safe Z.

[Start point
Method
Use Block centre safe -
Override tool axis
Approach along  Tool axis -

Coordinates

0.0 0.0
Tool axis
0.0 0.0

PowerMILL 2012 R2 Getting Started

Approach distance 5.0

80.0

1.0
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Generating the roughing toolpath
On the Model Area Clearance strategy dialog:
1 Select and expand the Leads and links page:
a Select the Lead in sub page.
b From the 1st choice list, select Ramp.
2 Select the High speed page:

a Select the Profile smoothing option. Leave the default Corner
Radius as 0.05.

b Select Raceline smoothing, and adjust it to a small value, such
as 5%.

3 Click Calculate to generate the toolpath.

Progress is shown on the Status bar at the bottom of the screen.
The generation may take a minute or so, depending on the
processing power of your PC.

4 After the toolpath is generated, Close the strategy dialog.

Displaying the roughing toolpath
To improve visualisation of the toolpath, you can:

. ay
= Click the Plain Shade OA and Wireframe @ buttons to draw and
undraw the model or wireframe.

- ﬁ' To zoom in to the model, hold down the Ctrl key and the
middle (or right) mouse button, and drag the mouse
upwards.
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= Click the Block v button on the View toolbar to undraw the
block.

= Click @ to expand the Toolpaths node in the explorer. The new
toolpath is shown in bold and preceded by the > symbol to
indicate it's active.

B, Machine Tools
=-£5) NC Programs
@ ¢ [#] > Cavity_Mold
TR ot
-+ 7 %# > Roughing
=4 Tools

@ 7 LJ >D1em
-{_) Boundaries
..... 4 Patterns
I—_‘? Feature Sets
..... 1« Workplanes
[j...g-’r Levels and Sets
=i Models

- die
- Stock Models

[+ Macros

= Click the light bulb “,: next to the toolpath to toggle toolpath
display on .- or off &.
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= Click = next to the toolpath to expand and view the parameters
and their specific details used to create the toolpath.

T

...... 2, Machine Tools

B@ NC Programs

; [ > Cavity_Mold

9@ Toolpaths

[E

[E
[E
[E
[E
[E
[E
[E
[E
[E
[E
[E
[E
[E
[E

SR . g > Roughing

j--@ Machining

j--% Flat Machining

-l Block

o 7 | »D16T1

j--$ Offzet Area Clearance
j.ﬂ\. Tolerance and Thickness
017 Tool Axis

j--:_A': Rapid Move Heights
g7 Leads

317 Links

jé"' Start and End Points
H-fir Feeds and Speeds

j'F'}. General

H ;" Automatic Collision Avoidance
7 T Automatic Verification

[ERe™ Toolpath Safety Parameters

----- Haolder Cutting Mowves: Mot Checked
----- Holder Leads: Mot Checked
- Holder Links: Not Checked
----- Tool Cutting Moves: Safe
..... Tool Leads: Safe
e Tool Links: Safe
7% Post-Creation Verification
0% Tool Holder Profile

7-£2 Zheight List (21)

¢  The Safety Status icon ¥’ at the top of the toolpath tree shows
the toolpath is gouge-checked, but not checked for holder
details. To see more information, expand the Toolpath Safety

Parameters node in the toolpath tree.

Saving project changes

When you have unsaved changes (in this case, the toolpath
information) in your project, an asterisk (*) is displayed in the title

bar.

v PowerMILL Pro 2012 R2 (64-bit) [ Editable Project * forging_die_mold ]
| ging

Click Save = on the Main toolbar to save the project changes and
overwrite the previous file. The toolpath information is added to
your project, and the asterisk disappears from the project header:

[c& PowerMILL Pro 2012 R2 (64-bit) [ Editable Project - forging_die_mold ]
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Simulating the roughing toolpath

To view a simulation of the toolpath:
1 Click the ISO1 he button on the View toolbar to reset the view.

2 On the ViewMill toolbar, click the Toggle ViewMill Window 9

button. It turns green , and activates the simulation window,
which initially shows a light grey block on the current
background.

\{‘\:! Roughing » oif DiETL = bl A B4 b BN I @.
Petec@dn Il H & =

I @S
[& Machine Tools
i1 {0 NC Programs
45 Toolpaths
v, 4
=4 Tools
| > Di6TL
{2 Bourdaries
FF Patterma
o Feature Seis
i Workplanes
35 Levels and Sets
B Model:

i die
i Stock Modls
F Groul

P
4 B8 Macros

_O If the Simulation toolbar is not already displayed, select
View > Toolbar > Simulation.

3 Select the current toolpath in the first of the two drop-down lists.
The tool is selected automatically, and the Play buttons are
highlighted:

S rougnng - g owm = > 1041 I> 44 Db K4DM 1 ~

L
4 The buttons on the ViewMill toolbar ‘@ vt ﬂ’ Q control
the display of the simulation. Select the Rainbow Shaded Image

option L to visualise the material removed by different
toolpaths, for example roughing and rest roughing.
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5 To start the simulation, click the Play p button. Allow the
simulation to run through to the end.
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Creating the rest roughing toolpath

The rest roughing toolpath uses a smaller tool to eliminate the large
terraces and to rough areas of the model that the large roughing
tool couldn’'t reach, such as pockets and corners.

To create arest roughing toolpath:

1 Display the Settings for the previous toolpath.

e

----- I, Machine Tools

[j--@] NC Programs
-8 Toolpaths
RIEPY Couiing
=¥ Tools Roughin
e L > D16 g
- Boundaries Sirnulate frorn Start
-0 Patterns
- Feature Sets v | Activate
----- 1 Workplanes Activate Workplane
[j---@ Levels and Sets -
=i Models S
-l die Queue
-4 Stock Models
----- ¥ Groups Recreate Block
-3 Macros Select Surfaces

Click the Create a new toolpath based on this one button.

3 A copy of the toolpath is created with a suffix of _1. Enter
RestRoughing in the Toolpath name field to rename it.

4 Select the Rest Machining option. This switches the strategy to
Model rest area clearance strategy and enables the Rest page.

{j& Maodel Rest Area Clearance @I&J
Toolpath name  RestRoughing

""" 12, Workplane I [Model rest area clearance ]
-l Block

..... |_| Tool Style
----- b8 Limit

[—j$ Model rest area clearance o~ "
..... @ Rest
b Offset

...... ey Step cutting Offset all -

.48} Wall finishing

Define the rest roughing tool geometry (see page 44).
Change the Stepover and Stepdown values (see page 46).

7 Complete the Model rest area clearance strategy dialog, and
generate the rest roughing toolpath (see page 47).
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8 Display the rest roughing toolpath (see page 47).
9 Simulate the rest roughing toolpath (see page 48).

Defining the rest roughing tool geometry

You can base the rest roughing tool on the existing roughing tool,
although it needs a smaller diameter and larger tip radius.

This example uses a 10 mm (3/8 inch) tip radiused tool.
1 On the Tool page of the Model Rest Area Clearance dialog of the
RestRoughing toolpath click the Edit H button.

£~ @[mm -

W
2 In the Tip Radiused Tool dialog, click ‘E_@\ to create a new tool
entity based on the existing roughing tool. It is given the default
name of D16T1_1.

Rename the tool to D10T2.

4 In the other fields, enter:
a Length-10 mm
b Tip Radius - 3 mm

¢ Diameter - 10 mm
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d Tool Number -2
(@} Tip Radiused Tool )

Tip | Shank |Holder |Holder Profile | Cutting Data |Descriptior| |

Tool Assembly

MName D10T2

Geometry Q, 1w00% ~ [l
|
f 1 1
' [
Length |
100 |
| '
|
¥ vy I
Tip Radius - - I
3.0 100 |
Diameter |
Tool Status  Valid |

L
Tool Mumber 2

Mumber of Flutes 1

Close

L A

5 Select the Shank tab and change the values to:

a Upper Diameter - 10
b Length -40
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The Lower Diameter automatically defaults to the Upper
Diameter. This can be accepted for the current tool.

L ™
#} Tip Radiused Tool B[

| Tip | Shank | Holder | Holder Profile | Cutting Data | Description |

Components Tool Assembly

' [ IS Q@ we% - 1
ST

Dimensions

Upper Diameter 100

Lower Diarmeter 100

Length 40.0

Cutting length  10.0

Shank length  40.0

x_i_J

L A

6 Click Close.

Et? To see the rest roughing tool more clearly, click the light
bulb icons for the roughing toolpath and tool, (toggle them
to V). This undraws (but doesn't delete) the entities on the
screen.

Changing the Stepover and Stepdown values

On the Model rest area clearance page:
1 Enter a Stepover of 3.0 mm.

2 Enter a Stepdown of 1.5 mm.
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Generating the rest roughing toolpath

On the Model Rest Area Clearance dialog:
1 Select the Rest page, and:
a From Rest Machining type list, select Toolpath.

b From the Toolpath list, select Roughing (the name of your
roughing toolpath).

¢ In the Detect Material Thicker Than field, enter 0.2 mm. The
calculation ignores rest material thinner than 0.2 mm. This
helps to avoid thin regions being rest roughed where the
benefit of a second cut is negligible.

d In the Expand Area By field, enter 0.2 mm. The rest areas are
expanded by 0.2 mm measured along the surface. This can be
used in conjunction with Detect Material Thicker Than to reduce
the areas to be machined to the essentials (such as, corners),
and then to offset these areas slightly to ensure that all
details (for example, on the corners) are machined.

2 Click Calculate to generate the toolpath.

Progress is shown on the Status bar at the bottom of the screen.
The generation may take a minute or so, depending on the
processing power of your PC.

3 After the toolpath is generated, Close the strategy dialog.

Displaying the rest roughing toolpath

Use the Plain Shade O Wireframe @', and Block v buttons to
undraw the model and the block, and then zoom in to view the
toolpath:

ra
\J

LNANI
T
LAN

o
¥

ol

\Y
WL

LAY
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Click = to expand the Toolpaths node in the explorer. The new
toolpath is shown in bold and preceded by the > symbol to indicate
it's active.

e

~fB, Machine Tools

[-£3 NC Programs
oS

. @+, '%# Roughing

. @+ 7 & > RestRoughing

¢  The Safety Status icon ¥’ at the top of the toolpath tree shows
the toolpath is gouge-checked, but not checked for holder
details. To see more information, expand the Toolpath Safety
Parameters node in the toolpath tree.

To save project changes, click = on the Main toolbar.

Simulating the rest roughing toolpath

To view a simulation of the rest roughing toolpath:

1 On the Simulation toolbar, select the current toolpath in the first
of the two drop-down lists. The tool is selected automatically and
the Play buttons are highlighted:

(& resfoughing  + g o = b I1 4l > 44 Pp KD e

2 To start the simulation, click the Play b button. Allow the
simulation to run through to the end.
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Qi you have not started a different session since creating
the roughing toolpath, the rest roughing toolpath is shown
in a different colour, overlaid on the roughing simulation
(see page 41).

3 Click the Exit ViewMill O button, and select Yes to stop the
simulation. The Toggle ViewMill button changes from green to

red % and the standard PowerMILL window is displayed.

Closing the roughing session

Now you have generated the roughing toolpath. Save the project
and close PowerMILL until you are ready to create the finishing
strategies.

To save project changes, click = on the Main toolbar.

To exit PowerMILL, either select File > Exit from the menu, or click
the Close button &%s in the top right-hand corner of the PowerMILL

window.
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Re-opening the project

1 Restart PowerMILL; this automatically loads your toolbar and
colour selections from the previous session.

2 Select File > Recent Projects from the menu, and then select the
project containing the forging die example:

File | View Insert Draw Tools

Help

Open Project...

Open Project Read-Only...
Close Project

Save Project

Save Project As...

Save Template Objects...

Import Model...
Export Model...

Extract Electrode...
Examples...

Print Preview...

Print...

Recent Projects
Recent Models

Delete Selected
Delete All

Exit

Ctrl+0

Ctrl+S

Ctrl+P

Ctrl+D

1 E\PowerMILL_Projects\forging_die_mold

3 When the project is reloaded, adjust the model size and
orientation as required.
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Checking which entities are active

Before you create the finishing toolpaths, you can ensure they are
automatically added to an NC program:

1 Check if the NC program in the explorer is shown in bold and
preceded by the > symbol to indicate it's active. If it's not active,
right-click the NC program name, and select the Activate option.

2 Expand the Toolpaths node, and undraw each of the roughing
toolpaths by clicking the light bulb icon until it shows ¥. Now you
can easily see the new finishing toolpaths as you create them.

- | @

~[B, Machine Tools
9@] MC Programs
B 3 Cavity_Meold
@ Roughing
@ RestRoughing
&> Toolpaths
-/ ¥ Roughing
vy ®
=4 Tools
m- .-l ) D1eT1
* |_| = D10T2
-{) Boundaries
..... "% Patterns
- Feature Sets
..... 1 Workplanes
[j---@ Levels and Sets
- Models
-4 Stock Models

-8 Macros
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Creating a finishing toolpath

Click @ on the Main toolbar to display the Strategy Selector

1
dialog.
2 On the Finishing tab, select the Steep and Shallow Finishing
strategy and click OK.
i ™
c:_ii Strategy Selector m
|2.5D.Area Clearance | 3D Area Clearancel Blisks | Drilling | Favourita:| Finishing | Legacy | Ports
£ 3D Offset Finishing i<k Profile Finishing E3 &
& Constant Z Finishing J& Projection Curve Finishi
!—lCorner Finishing éProjectinn Line Finishin Preview
!JCDmer Multi-pencil Finishing %Projectinn Plane Finishi
pCorner Pencil Finishing % Projection Point Finishil
I Disc Profile Finishing 3 Projection Surface Finis \
"\ Embedded Pattern Finishing B4 Radial Finishing
£ Flowline Finishing ERaster Finishing
g Offset Flat Finishing & Raster Flat Finishing
&2 Optimised Constant Z Finishing i’yRotar}r Finishing
Parametric Offset Finishing Spiral Finishing
& Parametric Spiral Finishing _*Steep and Shallow Finis|
Pattern Finishing J,bSurface Finishing
] [ r
[ ok || cancel
L A
3 In the Steep and Shallow Finishing dialog:

a

In the Toolpath Name field, enter SteepAndShallow.

b Select Climb from the Cut direction field.
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¢ Change the Stepover value to 0.5.

5 Steep and Shallow Finishing |7 [
[’]] Toaolpath name  SteepiindShallow
I, Workplane [Steep and shallow finishing }
§ Block
|_| Tool Order .
o8 Limnit
f’ Stock engagement Top fiist T
= ‘ Steep and shallow finishing Threshold angle Steep challow overla)
W Autematic verification
& Point distribution Hk ek
1% Tool aws
@- Machine axis contral Sbe.ep ) Sralin
; Rapid move heights [ 5giral Spiral
i 11! Leads and links Cut direction Cut direction
=} .
@ Start point Climb - Clirnb -
é_" End point
i1 fp Feeds and speeds S‘I?down Stepover
Motes | |
: K @ o
¢+ User defined settings
A (087868 A. [0:020906 |
| Calculate using cusp Tone
30 offset -
| Smeothing
Telerance
01
Thickness
& %
Calculate | | Queue Jl | 0K | | Cancel |

Defining the finishing tool geometry

The tool currently selected for the Steep and Shallow Finishing
strategy dialog is the same tool that was used for the rest roughing
toolpath. This tool is not appropriate for the current toolpath
strategy, and must be changed. This example uses an 8 mm (5/16
inch) ball nosed tool.

1 In the Steep and Shallow Finishing strategy dialog, click /Eto
select the Tool page.

2 On the Tool page, from the tool list, select U to create a Ball
Nosed Tool.

On the Tool page, click to display the Ball Nosed Tool dialog.
In the Ball Nosed Tool dialog, enter:

a Name-8Ball LS TH

b Length - 20 mm
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c Diameter - 8 mm
d Tool Number -3
(@} Ball Nosed Tool )

Tip | Shank |Holder |Holder Profile | Cutting Data |Descriptior| |

Name 8 Ball_L5_TH Tool Assembly

Geometry Q 100% - [

Length |

200 |
| '

r NLS |

- - |
=3 -

8.0 |
Diameter |

Tool Status  Valid |
\L/
Tool Mumber 3

Mumber of Flutes 1

mrEED

Close

L A

5 Select the Shank tab, click @ to add a shank component. Enter:
a Upper Diameter - 12

b Lower Diameter - 8
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c Length-25
(@} Ball Nosed Tool )

| Tip | Shank |Holder |Holder Profile | Cutting Data |Descriptior| |

Components Tool Assembly

! [ IR Q@ wex - 0

i +EEE

Dimensions

Upper Diameter 12.0

Lower Diameter 8.0

Length 25.0

Cutting length  20.0

Shank length  25.0

mrEED

Close

L A

6 Click the @ button to add a second shank component. Enter:
a Upper Diameter - 12

b Lower Diameter - 12
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c Length-30
(@} Ball Nosed Tool )

| Tip | Shank |Holder |Holder Profile | Cutting Data |Descriptior| |

Components Tool Assembly

! [ IR Q@ wex - 0

| e =T | i

| . .
Dimensions I
.

Upper Diameter 12.0 I

Lower Diarmeter 120

| Length 30.0 |

I Cutting length  20.0 I

|
: Shank length 550 —

mrE

il

Close

L A

7 Select the Holder tab, and click the @ button to add a holder
component. Enter:

a Name - 8 mm Ball Holder
b Upper Diameter - 20

¢ Lower Diameter - 20

d Length-20
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e Overhang - 55
(@} Ball Nosed Tool )

Tip | Shank | Holder |Holder Profile | Cutting Data | Description |

Components Tool Assembly
Haolder Mame & mm Ball Holder Q@ 100% ~ [I

5 | - 5508
5 EEEE

Dimensions

Upper Diameter 20,0

I Lower Diameter 20.0

| Length 20,0

Ignore ]

| Overhang 55.0

Gauge Length  75.0

mrEED

L A

8 Click the @ button to add the upper part of the holder. Enter:
a Upper Diameter - 60
b Lower Diameter - 60
c Length-10
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d Overhang - 55

L ™
4 Ball Nosed Tool R
Tip | Shank | Holder |Holder Profile | Cutting Data | Description |
Components Tool Assembly
Haolder Mame & mm Ball Holder Q@ 100% ~ [I

; l - 08 |
| +55E & |

Dimensions

Upper Diameter  §0.0

I Lower Diameter 60.0

| Length 10.0

Gauge Length  85.0

Ignore ] n
|
i Overhang 55.0 H

mrEED

L A

9 Click Close to update the Tool page with the new tool.

I=C? The new tool is shown in the explorer, and on the Tool
toolbar, and it's also drawn in the graphics window, where
it is automatically aligned with the Z axis.
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The toolpath is not yet complete as it needs to reference a
boundary, but you can close the dialog without generating the
toolpath.

10 Click OK to close the toolpath dialog.

Creating the boundary for the selected surface

As it is only the cavity that needs to be finished by this toolpath,
you can create a boundary for the cavity.

1 Undraw the 8 Ball_LS TH tool by toggling the light bulb icon to &
in the explorer.

- | @

...... &, Machine Tools

@] MC Programs
&> Toolpaths

=4 Tools

¢ |J pwom2

e ¢ U RN
2 Click the Block (= button to undraw the block, and use the
Wireframe @ button to undraw the wireframe.

3 Use the mouse to select only the cavity surfaces.

l-_C? You can use the Drag Selection Mode L5 on the View toolbar
to select multiple surfaces.
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4 In the Boundaries context menu, select Create Boundary >

Selected Surface.

=@

..... I, Machine Tools
[j--@ MC Programs

-4 Toolpaths
[_jan' Tools

L) p1em1
¢ | p1oTz
¢ L] >8Ball LS TH

""" £9 Pat Boundaries

I:? Fea

----- £ Wo Toolbar
E]'"@ Lew

- i@ Mo Create Boundary Block

‘ Sto Paste as new Boundary Rest

..... ./ Gro Boundary Mames Selected Surface
- Ma Folder Mames Shallow

Silhouette

Batch Process

Invalidate All

Deactivate
Draw All
Undraw All

Thickness

Edit

Create Folder

Delete All

Collision Safe
Stock Model Rest
Contact Point
Contact Conversion
Boolean Cperation

User Defined

5 In the Selected Surface Boundary dialog:

a In the Name field, enter Cavity.
b In the Tool list, select 8 Ball LS TH.

r -
Q‘ﬂ Selected Surface Boundary

A=)

% @ Mame Cavity
TopF] I:_|Limit Boundary
@) Inside Lirniting Bounda
Roll Over [ 2 i
Cutside

Tolerances

Tolerance 0.2
Thickness 0.3

Lexial Thickness | 0.0

[] Automatic Collision Checking
Holder Clearance | 0.0

Shank Clearance | 0.0

Use Axial Thickness [] Block
Toal Limit v
U - il
Apply ] [ Queue ] [ Accept ] [ Cancel
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6 Click Apply.
7 The boundary is calculated. It is shown in white by default:

& Selected Surface Boundaries are recalculated if the selected
surfaces change. This means that they behave like
toolpaths in the way they take account of the selection
state at the time of calculation.

8 Click Accept to close the boundary dialog.

Completing and generating the finishing toolpath

You now need to add the created boundary to the Steep and Shallow
Finishing toolpath together with the appropriate leads and links.

1 In explorer, expand Toolpaths and select the SteepAndShallow
toolpath.

2 Right-click and select Settings from the context menu.

OE

..... &, Machine Tools

[j--@ MC Programs

&> Toolpaths

....,,o’ 1 & Roughing
....,,o’ 1 & RestRoughing

8 - > SteepAndShallow
=¥ Tooks SteepAndShallow
w- ¢ L) D16T1
m- ¢ |J DpLoT2 Simulate from Start
- 5L >8Ball_LST
= Boundaries v Activate
# & > Cavity Activate Workplane
----- 4 Patterns -
EP Feature Sets el
[ Workplanes Trrars
5-£4 Levels and Sets

3 On the Steep and Shallow Finishing strategy dialog:
a Select the Limit page and:
From the Boundary list, select Cavity.
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From the Trimming list, select Keep inside.

r 1
{3 Steep and Shallow Finishing

Teolpath name

SteepAndShallow

----- % Stock engagement
gag
[-]--‘ Steep and shallow finishing

..... 3 Point distribution
..... E Tool axis
----- # Machine axis control
.= Rapid move heights
[_]..-1?{'_ Leads and links

..... ] ?I' Lead in

?I' Lead out

i ?(f' Links
@’ Start point

@’ End point
[-fr Feeds and speeds

- Motes
----- z. User defined settings

..... 12, Warkplane {Limit }
-l Block

..... [ Tool

_____ e Boundary

0 v |Cavity

-] (&

Block

Z limits

Trimming
Keep inside -
Limit ﬂ -
[T Maximum

| [ 50.0

[ Minimum

s [ -50.0

[Calculate] [ Queue l ’ 0]4 ] [ Cancel l

L

b Expand the Leads and Links page, select the Lead in |@| page
and:
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In the 1st Choice list, select None.

r 1
ctﬂ Steep and Shallow Finishing

. Teolpath name

SteepAndShallow

----- k, Workplane
-l Block

..... U Tool

----- o Limit

----- 5 Stock engagement

[-]--‘ Steep and shallow finishing

..... 3 Point distribution

..... 1:2; Tool axis

----- # Machine axis control
ﬁ Rapid move heights
[_]---1?!'_ Leads and links

. ?{' Lead in

: ?I' Lead out

LT Links

- Start point

a"_f End point
[-fr Feeds and speeds

----- © Notes
----- E. User defined settings

[Lead in

15t choice ([T -

Overlap distance (toel diameter units) 0.0

[¥] Add leads at tool axis discontinuities

Distance | 0.0

Angle | 0.0

Radius | 0.0

Ramp options...

Allow start peints to be moved

Add leads to short links [¥]

Angular threshold 900

Gouge check [¥]

[Calculate] [ Queue l ’ 0]4 ] [ Cancel l

L

c Select the Links sub page to define link moves between the
cutting moves in the toolpath and:
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In the Short list, select On surface to define the type of link
moves used to connect adjacent passes.

A ™
ﬂ Steep and Shallow Finishing M
Toolpath name  SteepAndShallow

..... 12, Workplane [Links }
-l Block

..... |H| Teol

..... o Limit Short/Long thresheld  10.0
----- 3 Stock engagement

Short -
[—]‘ Steep and shallow finishing B On surface

Long Skim -
..... # Point distribution
----- B Tool axis Default Incremental v
----- # Machine axis control
:_? Rapid move heights Retract and approach moves
|:—:|'_I Leads and links Along  Teol axis -
E t::: ::unut Autornatically extend

Maximum length  250.0
e‘f Start point

2 Retract distance 0.0
ef End point

[-fqr Feeds and speeds Approach distance 0.0
----- = MNotes
..... &s User defined settings [T] Arc fit rapid moves
0.25
Gouge check V]
Use polar links

[ Calculate | | Queue || ok || cancel |

W

4 Click Calculate to generate the toolpath.

Progress is shown on the Status bar at the bottom of the screen.
The generation may take a minute or so, depending on the
processing power of your PC.

5 After the toolpath is generated, Close the strategy dialog.
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Displaying the finishing toolpath

When the toolpath is generated, it is displayed on the screen:

Click = to expand the Toolpaths node in the explorer. The new
toolpath is shown in bold and preceded by the > symbol to indicate
it's active.

|+ @@

~[E, Machine Tools

ﬂ MNC Programs

EI'@ Toolpaths

v" 1 & Roughing
v" 1 & RestRoughing

ERVIEY > SteepAndShallow

- Block
@ ¢l >8Ball LS TH
m- i > Cavity

K‘?l Boundary Limiting
‘ Steep and Shallow

To save project changes, click |E| on the Main toolbar.
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Simulating the NC program with generated toolpaths

The new toolpath is automatically added to the active NC program.
If for some reason, your toolpath is not there, use the mouse to
drag the toolpath under the NC program manually.

|

~[E, Machine Tools
=-#30 NC Programs
-2 ¢ > cavity_Mold
i -#F Roughing
@ RestReughing

=¥ Y SteepAndShallow

To simulate the NC program:

1 Click the ISO1 T button on the View toolbar to reset the view.

2 On the ViewMill toolbar, click the Toggle ViewMill Window v

button. It turns green , and activates the simulation window,
which initially shows a light grey block on the current
background.

3 From the ViewMill Toolbar ‘@" CedV . select the

Rainbow Shaded Image option L so you can visualise the
differences between toolpaths.
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4

In explorer, right-click the NC program Cavity_Mold, and select

Simulate from Start from the context menu.

- @@

------ I, Machine Tools

9@ NC Programs

ﬁ Roughing
ﬁ RestRough
ﬂ SteepAndS
&> Toolpaths

----u" ¢ & Roughin
-/ § &F RestRou
4 @& > Steep,
=4 Tools

[j---@ Levels and Sets

[=PY ] > Cavity_Mold

Cavity_Mold
Simulate from Start

Write
View File

Open in External Program

: Setup Sheets
m- ¢ ) D16TL Activat
m- ¢ ) DloT2 fvate
o || =8Ball Activate Workplane
E—JO Bol!\n:lanes . Settings
- 5 &5 > Cavity .
,,,,, % Patterns Edit Selected
r_‘? Feature Sets Statistics
----- ¥ Workpl
. Workplanes Draw

Add to Folder

- Models
‘ Stock Models Rename
----- ¥ Groups
r-E8 Macros Text Blocks
Insert
Edit

Remove from Folder

Delete NC Program

The NC program is automatically selected on the Simulation

Toolbar, and the Play buttons enabled.
EY] cavity Mold ~ il piem 2 [ IR DR 0 i+ @ x
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5 Click the Play p button, and allow the simulation to run through
to the end.

6 Zoom into the unmachined areas. You can see that some of the
corners need cleaning up, particularly between non-tangential
surfaces.

7 Click the Exit ViewMill .@] button, and select Yes to stop the
simulation. The Toggle ViewMill button changes from green to
red "J, and the standard PowerMILL window is displayed.
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Creating the Corner Finishing toolpath

The Corner Finishing toolpath uses a smaller tool to machine the
remaining corners, particularly between non-tangential surfaces.

To create the Corner Finishing toolpath:

1 Click @ on the Main toolbar to bring up the Strategy Selector
dialog.

2 Select the Corner Finishing strategy on the Finishing tab, and
click OK.

i ™
{"_’:ﬂ Strategy Selector M

|2.5DArea Clearance | 3D Area Clearancel Blisks | Drilling | Favourites| Finishing | Legacy | Ports

£ 3D Offset Finishing i<k Profile Finishing EEl=]
& Constant Z Finishing J& Projection Curve Finishi
: inishil éprojectinn Line Finishin Preview
& Corner Multi-pencil Finishing %Projectinn Plane Finishi

pCorner Pencil Finishing % Projection Point Finishil
I Disc Profile Finishing 3 Projection Surface Finis
"\ Embedded Pattern Finishing B4 Radial Finishing

£ Flowline Finishing ERaster Finishing

g Offset Flat Finishing & Raster Flat Finishing

&2 Optimised Constant Z Finishing @Rotar}r Finishing
Eparametric Offset Finishing Spiral Finishing

& Parametric Spiral Finishing QSteep and Shallow Finis
Pattern Finishing J,bSurface Finishing
4| 1 | §

[ OK ] l Cancel

L

3 In the Corner Finishing dialog:

a In the Toolpath name field, enter CornerFinishing_Auto.
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b Select the Limit page and choose None from the boundary list.

:ﬂ Carner Finishing @I—Jih
Toolpath name  CornerFinishing_Auto

..... 12, Workplane [Limit ]

-l Block
..... || Tool
----- o Limit Boundary
----- 3" Stock engagement F

[—jF Cerner finishing & v ’ v]

..... @ Corner detection

------ T Automatic verification

----- % Point distributicn Keep inside

----- Ij Tool axis

----- # Machine axis control Block

E}' Rapid move heights Limit Q?] .

-1 Leads and links
@l Start point 7 limits
@ End point

F#-fqr Feeds and speeds
..... | Motes =

----- E User defined settings

[ Maximum

[] Minimum
-50.0

[ Calculate | | Queue | | OK || Cancel |

Defining the Corner Finishing tool geometry

You can base the Corner Finishing tool on the tool used for the
SteepAndShallow strategy, although it needs a smaller diameter.
This example uses a 6 mm (1/8 inch) ball nosed tool.

1 Select the Tool page in the Corner Finishing dialog.

2 From the tool list, select 8 Ball LS TH, and click the Edit
button.

3 In the Ball Nosed Tool dialog which appears, on the Tip tab, click
to create a new tool entity based on the existing tool.
It is given the default name of 8 Ball LS TH 1.
a Rename the tool to 6 Ball.

b Enter a Length of 15 mm.
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¢ Enter a Diameter of 6 mm.
d Enter the Tool Number as 4.

L ™
4 Ball Nosed Tool R

Tip | Shank | Holder | Holder Profile | Cutting Data | Description |

Tool Assembly

MName © Ball
Geometry Q, 1w00% ~ [l
I
i |
I I
Length |
150 |
| '
v N1/

6.0

Diameter

Tool Status Valid

Tool Mumber 4

Mumber of Flutes 1
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4 To adjust the shank to match the tip, select the Shank tab, click
the bottom shank component (it turns pale green), and enter 6 in
the Lower Diameter field.

(@ Ball Nosed Tool B S |

| Tip | Shank |Holder |Holder Profile | Cutting Data |Descriptior1 |

Components Tool Assembly

' [ v] Q@ 100% - [}
e

|
|
Dimensions |
Upper Diameter 12.0 |

|

1

Lower Diameter 5.0

Cutting length 150 [

Shank length  55.0 u

|
|
|
|
|
|
| Length 25.0
|
|
|
|
|
|
|

e

Cloze

5 You can leave the Holder as it is. Click Close to update the
toolpath dialog with the new tool.

The new tool is shown in the explorer, and on the Tool toolbar,
and it's also drawn in the graphics window, where it is
automatically aligned with the Z axis.

Completing and generating the Corner Finishing
toolpath

In the Corner Finishing strategy dialog:

1 Select the Corner finishing page and:

a From the Output list, select Both. This creates two separate
toolpaths for steep and shallow regions.

b Enter a Threshold Angle of 65. This specifies the angle,
measured from the horizontal, that determines the split
between steep and shallow portions of the surface slope.
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c Enter a Cusp of 0.01. This defines the maximum allowable
cusp height. The stepover between tool passes is
automatically calculated from this value and the geometry of
the tool and part.

d From the Cut direction list, select Any. This uses both the
Climb and Conventional methods of milling.

2 Select the Corner detection page and:

a Select 8 Ball LS TH from the toolpath reference list. The
Corner Finishing toolpath makes a comparison between the
current and previous tools, and automatically machines the
corners that the previous tool was unable to access.

b Enter an Overlap of 0.5. This indicates how far the toolpath is
extended beyond the borders of the un-machined region. It is
also used as the overlap value between the steep and shallow
portions of the toolpath.

c Enter a Detection limit of 165. This specifies the angle at which
PowerMILL finds corners. Only corners less than the specified
angle are machined.

3 Click Calculate to generate the toolpath.

Progress is shown on the Status bar at the bottom of the screen.
The generation may take a minute or so, depending on the
processing power of your PC.

4 After the toolpath is generated, Close the strategy dialog.

Displaying the Corner Finishing toolpath

When the toolpath is generated, it is displayed on the screen:
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Click = to expand the Toolpaths node in the explorer. The new
toolpath is shown in bold and preceded by the > symbol to indicate
it's active.

If the NC program Cavity_Mold remains active, the toolpath is
automatically added to it:

=

o 2, Machine Tools

B@ NC Programs

2 ¢ [l > Cavity_Mold
@ Reughing
@ RestReughing
Q SteepAndShallow
B8 ComerFinzhing Auto

-8 Toolpaths

...-.f‘ ¢ ¥ Roughing

...-.f‘ 1 ¥ RestRoughing

...-.f‘ ¢ @ SteepAndShallow

B v B8 > CornerFinishing_Auto

=47 Tools

@ ¢ lJ 16T

@ ¢l piom2

m- ¢ ) 8Ball_LS_TH

e L) >6Bal

[—]O Boundaries

3 &8 Cavity

----- % Patterns

1—_'P Feature Sets

----- . Workplanes

[j---@' Levels and Sets

i Models

‘ Stock Models

-3 Macros

To save project changes, click = on the Main toolbar.

Simulating the Corner finishing toolpath

1 Click the ISO1 T button on the View toolbar to reset the view.

2 On the ViewMill toolbar, click the Toggle ViewMill Window v

button. It turns green , and activates the simulation window,
which initially shows a light grey block on the current
background.

3 From the ViewMill Toolbar ‘@" CedV . select the

Rainbow Shaded Image option L so you can visualise the
differences between toolpaths.
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4 In explorer, right-click the NC program Cavity _Mold, and select

Simulate from Start from the context menu.

b [ @|@

------ 2, Machine Tools

9@ NC Programs

ERNY ] > Cavity_ Mold

#-## Roughing
5 RestRoughir
gl SteepAndSh
F CornerFinis
H-v ;s Reughing
d-v'| § s RestRoug
i-v') § ‘ Steepind
-+ § F > Corner|
! Tools
n- ¢ |J D1sT1
[J p1om2
|l 8Ball LS
7 Ll >6Bal
=7 Boundaries

¢ & Cavity
..... 4 Patterns
E? Feature Sets
..... £ Workplanes
[j---@ Levels and Sets
=il Models
& Stock Models

 Frou OO oy OO e O P

E_:l..

o

e [T [

H
H

[l

[+ Macros

Cavity_Mold
Simulate from Start

Write

View File

Open in External Program
Setup Sheets

Activate

Activate Workplane

Settings
Edit Selected
Statistics

Draw
Add to Folder

Rename

Text Blocks

Insert

Edit

Rermowve from Folder

Delete NC Program

The NC program is automatically selected on the Simulation

toolbar, and the Play buttons enabled.

Cavity_ Mold vyl Di6TL | AR 2 - @ =
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5 Click the Play p button, and allow the simulation to run through
to the end.

6 Zoom into the machined areas to view the cleaning up of the
non-tangential surfaces.

This compares with the previous finishing toolpath which left
some material in the corners.
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7 Click the Exit ViewMill O] button, and select Yes to stop the
simulation. The Toggle ViewMill button changes from green to
red %/ and the standard PowerMILL window is displayed.

Writing NC programs

When the toolpaths are generated, you can add them to an NC
program to be postprocessed as an output file for a specific NC
machine controller. Any number of toolpaths can be included, and
reordered as required depending on the limitations of the particular
NC machine and the postprocessor.

By default, all toolpaths in an NC program are saved to a single NC
program file. The following examples show you how to:

= Write each toolpath as a separate NC program file (see page 77).

=  Write two NC program files (see page 79) with the toolpaths
grouped by their functionality.

Writing each toolpath as a separate NC program file

This procedure shows how to generate separate NC program files
for each toolpath in an NC program.

&  To have separate NC program files for each of your toolpaths,
the Write File for Each Toolpath option must be selected on the
Output tab available from Tools > Options > NC Programs.
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1 In explorer, right-click the NC program, Cavity_Mold, and select

Write from the context menu.

------ 2, Machine Tools

9@ NC Programs

g Roughing .
@ RestRoug Cavity_Mold
Q SteepAnd Simulate from Start
F Cornerfir
=8 $ Toolpaths Write
w-v § & Roughi View File
v § g RestRo Open in External Program
m-v) § ‘ Steephl
Setup Sheets G
m-v) § Eﬁ > Corn
5.t Tools v Activate
=] g U D16T1 Activate Workplane
- ¢ ) D1om2 _
m- ¢l)sBany  Settings
B § || =~ 6Bal Edit Selected
[—jO Boundaries Statistics
B & Cavity
..... 4 Patterns -
I:P Feature Sets Add to Folder
..... 1 Workplanes Rename
[j.--g-’r Levels and Sets
G- Models Text Blocks
- Stock Models Insert G
..... ¢ Groups Edit 3
+-E3 Macros

Rermowve from Folder

Delete NC Program

_:% The @ symbol against a toolpath indicates a tool change. It
is always displayed for the first tool in the sequence. It is
also displayed when a different tool is used.

2 PowerMILL postprocesses the toolpaths using the specified
parameters, and displays a confirmation window showing where

the files are saved.

p
4 Information

2 [ |

Write NC Program

Toolpath Roughing
Postprocessed.

Toolpath RestRoughing

Postprocessed.

Toolpath SteepAndShallow
Postprocessed.

Postprocessed.

NC Program E:PowerMILL Projectsforging die mold/ncprograms/Cavity Mold0.tap

NC Program E:PowerMILL_Projects/forging_die_mold/ncprograms/Cavity_Mold1 tap

NC Program E:PowerMILL Projectsiforging die mold/ncprograms/Cavity Mold2 tap

NC Program E:PowerMILL_Projects/forging_die_mold/ncprograms/Cavity_Mold3 tap
Toolpath CornerFinishing Auto

~

L

3 Click to =%= close the Information window.
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4 The colour of the NC program Cavity _Mold in the explorer
changes to a bright green colour, & caviyMold | to show it has
been calculated correctly.

5 To save project changes, click & on the Main toolbar.

Writing two NC program files

This procedure shows how to generate two NC program files, one
with two roughing toolpaths, and another with the two finishing
toolpaths.

1 From the NC Programs context menu, select Create NC Program.

----- I, Machine Tools

=92 I NC Programs
-+ Tool,
2 @ oo NC Programs
.\,' :
""\-" ' Create NC Program
...,,' ' NC Program Names »
- Folder N v
S Tools older Names
' Deactivate
' Draw All
!
L Undraw All
Ll

=2 Boun Write All

lllll o8 Patte Setup Sheets b
[ Featy Preferences
..... Work
#£- Wor Project Settings
EJ"'@ Level .
- Mod Edit All
‘ Stock Create Folder
..... 4 Grouy
-2 Macr Text Blocks
Statistics
Delete All

This displays the NC Program dialog.

2 In the Name field, enter Cavity_Roughing.

3 In the NC Program dialog, click the Options W button. The
Options dialog is displayed.

4 On the Output tab:

a If selected, deselect the Write File for Each Toolpath option.
This causes Output File to be displayed instead of Root Name
at the top of the NC Program dialog.

b Select Option File as heid.

c Enter Output File Extension as opt.
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d Click Accept to update and close the Options dialog.
rjﬂ Options l 2 &ﬁ

- Tolerances [Output ]
- Toolpaths

- Tools Output

- View i
-Import File Type nC Program -
- Export
- Project
NC Programs Write File for Each Toolpath [
i Qutput
L. Cutter Compensation

Binary

N O O

Workol Use Toclpath Workplane for Qutput [
i- Workplanes

- Setup Sheets Produce Info File [
- Unit System
H- Curve Editor Output File Extension

- Intelligent Cursor Option File  heid * opt
H- Status Bar

 Frou OO OO e O oy BN oy OO

Path

[ Accept l ’ Cancel ]

s J

5 Click the Accept button at the bottom of the NC Program dialog to
create a new roughing NC program.

6 Right-click the individual NC program Cavity_Roughing, and
select Edit > Copy NC Program.

7 A new entity is added to the NC Programs list with the default
name of Cavity_Roughing_1. Right-click it and Rename it as
Cavity_Finishing.

B@] NC Programs
- m- ¢ [ Cavity_Mold

= Cavity_Roughing
Cavity_Finishing

| -

_Q To identify which NC program is currently active, expand
the NC Programs node in the explorer; the active program
is shown in bold and preceded by the > symbol.
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8 In explorer, move the two roughing toolpaths under
Cavity_Roughing, and the two finishing toolpaths under

Cavity_Finishing.

------ 2, Machine Tools

¥ [NC rograms

w- [l Cavity_Mold

=~ ¢ [l > Cavity_Roughing

3 Roughing

3 RestRoughing

2 ¢ [#] Cavity_Finishing
ﬂ SteepAndShallow
F CornerFinishing_Auto

=-+5* Toolpaths

...,,o’ 7 & > Roughing

...,,o’ ;* RestRoughing

...,,o’ ¥ ‘ SteepAndShallow

Bl ¥ F CornerFinishing_Auto

9 Select the Cavity_Roughing and Cavity_Finishing NC programs.

Right-click, and select Write Selected.

~[B, Machine Tools

13@ NC Programs

¥ Cavity_Meold

ﬁ Roughing
ﬁ RestRoughing

=R 7| Cavity Finishing

ﬂ SteepAndSha
F CornerFinishi
E—J’@ Toolpaths Write Selected
""\-" ¥ ‘ > Roughin Setup Sheets

i) § @ RestRough g coiecteg

G-/ § @l SteepindS
[ ¥ F CornerFini

NC Programs

Draw Selected

E—jﬁlf" Tools Undraw Selected
w- ¢ L) >D1eT1 Add to Folder
@ ¢ ) DLoT2
w- gl)sBansy  Edit
e ¢ 6Bl Delete NC Programs
=473 Roundaries

(2)
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10 PowerMILL post-processes the NC programs using the specified
parameters, and displays a confirmation window showing where
the programs are saved.

jﬁlnformation l P

~

Write NC Program

NC program :

E:/PowerMILL Projectsforging die mold/'ncprograms/Cavity Roughing tap
Toolpath Roughing

Toolpath RestRoughing

Postprocessed.

Write NC Program

NC program :
E/PowerMILL_Projects/forging_die_mold/ncprograms/Cavity_Finishing tap
Toolpath SteepAndShallow

Toolpath CornerFinishing_Auto

Postprocessed. -

m

c ﬁ’ Two NC programs are written, Cavity Roughing.tap
containing both roughing toolpaths, and Cavity_Finishing.tap
containing both finishing toolpaths.

11 Click &3 to close the Information window.

12 To save project changes, click = on the Main toolbar.
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