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PowerMILL 2016 1. Getting Started

1. Getting Started

This course covers the 3-Axis functionality available in PowerMILL. Additional Five
Axis license options are covered on a separate course.

PowerMILL can quickly create gouge-free cutter paths on imported component
data. It supports Wireframe, Triangle, Surface, and Solid models created by other
Delcam products or from neutral formats such as IGES. If the relevant Delcam
Exchange translators are purchased, PowerMILL will also directly import data
created by other proprietary CAD packages.

Start PowerMILL

1 Double-click the PowerMILL shortcut on the desktop: e
&  On the training PC, the icon will be displayed as PowerMILL.
The PowerMILL screen is displayed:

-
-

x

File View Insert Draw Tools Help

PH & eaFTIUELST | rofvoutesset |ﬁx&m‘m5€|eﬁﬂ‘
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Active
. Machine Tools
£ NC Programs
-8 Teolpaths

4 Tools

{2 Boundaries
8 Patterns

4P Feature Sets
4B Workplanes
£5 Levels and Sets
@ Models

& Stock Models
¥ Groups

3 Macres
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The screen is divided into the following main areas:

a Main menu

File View Insert Draw Tools Help
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1. Getting Started PowerMILL 2016

Click one of the menu names on this bar (for example, File) to open a pull-down
menu list of associated commands and sub-menus. A sub-menu is indicated by a
small arrow to the right of the text (for example File - Recent Projects >).
Highlighting this arrow generates a list of commands/names specific to that sub-
menu (for example, File - Recent Projects displays a list of recently opened
projects that open directly when selected).

b Main Toolbar (shown un-docked)

@E|%|®ﬁiﬁ§]mmé%|&|@ Mo favourites set |&am|mx|mﬂ
This provides quick access to the most commonly used commands in
PowerMILL.

c Explorer

----- E Machine Tools
@ MC Programs
-4 Toolpaths

..... ﬁlﬁ Tools

() Boundaries

..... "8 Patterns

@ Feature Sets

..... 14 Workplanes

..... Levels and Sets
-l Models

‘ Stock Models

----- ¥ Groups
-8 Macros

The PowerMILL explorer provides access and storage of PowerMILL entities
created during the session.

d Graphics Window

This is the large, visual display area to the right of the Explorer (Look at the
illustration on previous page).

e View Toolbar (shown as horizontal)

0.0.4.9628.4 & Qe |ty «

Provides quick access to standard view and shading options in PowerMILL.

f Information Toolbar
¥, -5 %E 29757 186973 0 B g b mm & 0 %] '

This area provides a reminder of some of the active setup options.
g Tool Toolbar

B BIBoom &5 (BERw oK

Facilitates the rapid creation of tools in PowerMILL.

Most available toolbars are not factory defaults, and are therefore not shown at
initial start-up. To display any of these, select them under View > Toolbar.
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For example, select View > Toolbar > Toolpath to display the Toolpath
Toolbar.

File | View | Insert Draw Tools Help
& Resize to Fit 6 b TE & & EResterFinishing
— Zoom to Box...
Lb From k
150 »
E Tool 3
& Rotation Anchor 3
4
; Refresh Ctrl+R
( Blank Selected Ctrl+]
= Blank Except Ctrl+K
g Blank Teggle Ctrl+Y
Unblank Ctrl+L
Delete Selected Ctrl+D
o | Toolbar r || Main
[ Dialogs k||« | Explorer
Srap=hot ¥ | Viewing Alt+V
Dynamic Sectioning 8| | Status
Tool
Pattern
Boundary
Stock Model
[v]| Toolpath e
N lag?
Slices
Simulation
ViewMill
Machine Tool
Expression Editor
Web
Command Window
Vertical Plugin Window
Horizontal Plugin Window
Custom 4

The Toolpath toolbar appears (as shown below).

mewiieHl v S [ RCNOHRALEEROX I EANNLEINA4 R 0G|
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1. Getting Started

PowerMILL 2016

Changing the Background Colour.

To change the background colour of the graphics area, select Tools >
Customise Colours and from the dialog select View Background.

Tools | Help

Echo Commands

Reset Forms
Mirror Project...
Plugins

Snapping
Snap Filter
Filter Style

Customise Paths

Release Licences

Request Licences

Customise Keyboard Shortcuts

Customise Colours P

Options e

The Top and/or Bottom colours can be changed independently and reset using
Restore Defaults to restore to the original settings:

- Area Clearance

- Default Thickness
-Machining Mode
- Transform

- Active Axes
-View Background

- Curve Editor

-Intelligent Cursor

- Curve Machining
- Move Start Points
- Entity Transform
- Interactive Editing

=8
.
.
.
.
=8
=8

- Collision Checking
- Local Thickness Sets

-Workplane Editing

Sets

Selected Colour

Clipbeoard

Clle i

All Colours

&8

L

Cloze

| ResetAll |

| Restore Defaults |

PowerMILL remembers Toolbar and colour selections from one session to the
next. For example, if a Toolbar is open when the session is closed, it will appear
the next time PowerMILL is opened.
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PowerMILL 2016 1. Getting Started

Mouse buttons

Each of the three mouse buttons performs a different dynamic operation in
PowerMILL.

Mouse button 1: Pick and Select

This button is used for selecting items on menus, options on dialogs, and entities in
the graphics area.

The method of selection is controlled by 2 options accessed from the Viewing
toolbar, the default being Select using a Box.

LRI
Select using a box

[b)

If the cursor is positioned on an entity, such as part of a surface model, and if the
mouse is clicked, then the item turns yellow indicating that it is selected.

[

= If you select another surface, all currently selected items are de-selected.

= If you want to select more surfaces to add to the currently selected surface,
then, while making selections, hold down the Shift key on your keyboard.

= If you want to remove a surface from your current selections, hold down the Ctrl
key on your keyboard and click on the surface that you want to remove.

Select by dragging the cursor
[A)

Use this option to select multiple entities by dragging the cursor across the required
items. This is ideal for quickly selecting multiple surfaces on a model. To deselect
entities, press the Ctrl key when dragging across an entity.

Mouse button 2: Dynamics

P

= Zooming in and out: Hold down the Ctrl key and mouse button 2. Move the
mouse up and down to zoom in and out.
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1. Getting Started PowerMILL 2016

= Pan around the model: Hold down the Shift key with mouse button 2. Move the
mouse in the required direction.

= Zoom Box: Hold down the Ctrl and Shift key, drag a box around the area to
zoom into using the middle mouse button.

= Rotate mode: Hold down mouse button 2 and move the mouse, and the
rotation is centred about the tracker ball.

= View Spinning: Dynamically rotate the view and quickly release the mouse.
The faster the mouse movement, the faster it will spin. This feature is switched
off by default. Select Tools > Options > View > 3D Graphics and select the
Spin View option to enable it.

- Tolerances [3[) Graphics ]
- Toolpaths

- Tools - -
i Pick radius | 3.0
- Boundaries

Vi i
=|Eh;y o " Drawing tolerance | 0.1
namic framerate

Animation Spin view [
Background image Use model colour for holes [+]
Explorer dimensions Dim background entities in editing H
i Plugin Windows modes
[#- Import Display arc/circle centre points
[+ Export
[ Project Minimum radius plane | Workplane — w
- MC Programs

Mouse button 3: Special Menus & PowerMILL Explorer
Options

When this button is pressed it brings up a local menu relating to whatever the
mouse is over, such as a named item in the PowerMILL explorer or a physical
entity in the graphics area. If nothing specific is selected, the View menu appears.
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HELP!

PowerMILL provides you with help in a humber of ways:

Tooltips: Place the mouse cursor over a menu button. A description is of what
the button does is displayed.

Online Help: Select Help > Contents from the Main Toolbar to access the online
help documents. There is a full index and search facility provided.

To see a summary of all new functionality available in the current version of
PowerMILL, select Help > What's New.

File View Inset Draw Tools
@) H & a far :'E' é' Contents
=1

What's Mew
‘ h:!_. Q | Parameters 3

Check for PowerMILL Updates...

----- Active

i, Machine Tools Check for PAF Updates

gﬂ] NC Programs Subscrnbe to the PowerMILL Mewsletter...

:@ Toolpaths Visit the User Forum

----- = j_ff Tools

{:J Boundaries Data Translation Services

""" Eﬁ Patterns Delcam on the Web 3

E? Feature Sets

----- [ Workplanes About

----- é:';} Levels and Sets |

Context Sensitive Help: Press the F1 key to display the help page for the

currently active dialog. Click the button in the top right hand corner of the
dialog, followed by a left click in any of the input fields to focus on the help topic
for that part of the dialog.

PowerMILL User Forum: On the Main toolbar, select Help > Visit the User
Forum, to participate in web-based user discussions on PowerMILL issues.

The link to access the forum from any other internet connection is:
http://forum.delcam.com/

Telephone and Email Support: UK customers with up-to-date software
maintenance can call 01216831010 or mail support@delcam.com to get help or
advice on specific application problems.
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Simplified PowerMILL Example

This example provides a quick overview of the machining process. It shows how to
create and output a couple of simple toolpaths on a model of a valve chamber using
default settings wherever possible.

The basic procedure is:

Start up PowerMILL.

Import a Model.

Define the Block that defines the material size (or 3D machining limits).
Define the cutting Tools to be used.

Define set up options (Rapid Move Heights — Start and End Point).

- 0 Qo O T 9

Create a Roughing Strategy.
Create a Finishing Strategy.

> «Q

Simulate the toolpaths.

Create an NC Program and output as a post-processed NC data file.

j Save the PowerMILL Project to an external directory.

Import a Model

2 From the Main menu select File > Import Model and browse for the model
file:

..... \PowerMILL_Data\Models\PmillGettingStarted.dgk

T

3 Select an ISO 1 view.
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Blanking model entities

Use the Blank Selected (Ctrl + J) option available on the Model context menu to
temporarily hide the selected model components.

In the illustrations below, the light blue surfaces are selected.

e
i

Use the Blank Except (Ctrl K) option available on the Model context menu to
temporarily hide all model components except the selected ones.

The 2 selected items are light blue.

To re-display all model components, right-click in the graphics area and select
Unblank (Ctrl L). The blanked model components are displayed and selected (back
to the left hand image above).

You can also toggle between the blanked and unblanked status of model
components. Select the Blank Toggle (Ctrl Y) option to switch between the
Blanked and Unblanked components of the model.

,,,,,
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PowerMILL 2016

Defining a Block

The Block dialog is used to define the 3D working limits. This could be the actual
raw material size or a user-defined volume, localised to a particular part of the

component.

The settings on the Block dialog are set by default to Defined by — Box. Individual
values in the dialog can be edited or locked (greyed out) as required. Enter a value
in the Expansion field to include an offset in the block calculation.

Click the Calculate button to define a block around the model dimensions.

1 Click the Block

button on the Main toolbar to display the Block dialog.

Coordinate System

| Active Workplane

Length

||120.o ||120.0 |
||100.0 ||100.0 |

| [ 43.736684| [ 43.736604|
=

Estimate limits
Tolerance Expansicn Type

[JInclude reference surfaces

Drraw

2 Click the Calculate button.

3 Click Accept.
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Defining a Cutting Tool

The Tool dialogs are accessed using the various tool buttons on the Tool toolbar.
This is located to the bottom left corner of the graphics area.

For this example, 2 tools will be created, A Tip Radiused tool for roughing out and
a Ball Nosed tool for finishing.

2 Place the cursor over a tool to view the description of the tool type (Tool tips).

1 Click the down arrow to display all the Tool options

"
0
g
v
v
k.
U
i
g
0
o
L
v RIRIRS

3 Select the Create a Tip Radiused tool button Ej .
The Tip Radiused Tool dialog is displayed.

Tip | Shank | Holder I Helder profile I Cutting data |Description |

Mame | D12TR1 | Tool assembly

Geometry Q o

A

120

Diameter

Tool status | Valid |

Tool number S
Mumber of flutes '

i % Bl

4 In the Tip Radiused Tool dialog, enter:
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1. Getting Started PowerMILL 2016

a Name - D12TR1 It is recommended that the tool is renamed with a more
relevant identification.

b Diameter - 12 When you enter a value for the Diameter, the tool Length
automatically defaults to five times this value. You can edit this value if
needed.

Tip Radius - 1

d Tool Number - 1, A Tool Number can be output to the NC Program. If
the machine has a tool changer, this number will represent the location in
the carousel.

e Click Close on the Tip Radiused Tool dialog.

5 Define another tool, this time, select the Create a Ball Nosed tool button and
in the Ball Nosed Tool dialog, enter:

a Name - BN12

b Diameter - 12

¢ Tool Number - 2

d Click Close on the Ball Nosed Tool dialog.

6 In the PowerMILL explorer panel on the left of the screen, open Tools and
right mouse click D12TR1 tool to raise the local menu and select Activate.

—”' Tools ‘
N - D127R
@ BN D12TR1
..{2 Boundaries 7| Activate
» Patterns
¥ Feature Sets Settings

= Only one tool can be active at any one time and the word Activate in the

w Bckivate
tool context menu is prefixed with a tick . The active tool is

automatically included in a strategy dialog when the strategy is created.

In the PowerMILL explorer, the Active tool is displayed in bold text
and prefixed with '>".

Rapid Move Heights

The Rapid move heights ~—  options provide safe control rapid tool movements
across the component.

= Safe Z is the height above the job at which the tool can move at a rapid
feedrate, clear of any obstructions such as the work piece or clamps.

= Start Z is the height to which the tool will descend, at rapid feed rate prior to
applying the plunge feed rate.

PowerMILL displays rapid moves as dotted red lines, plunge moves as pale blue,
and cutting moves as green.
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g >
| -
\ : ————-p Phinge
> v

Setting up Rapid Move Heights

1 On the Main toolbar, click the Rapid Move Heights button = to open the
Rapid Move Heights dialog.

Geometry

sefe area | TN -

Workplane W

Mormal
0.0 . 1.0
Rapid height | 53.736684

Plunge height | 48.736684
Calculate dimensions

Rapid clearance | 5.0

Plunge clearance | 5.0

Calculate

Drawing ocpticns
[] Draw rapid surface
Qipacity 50

[ ] Draw plunge surface
Cipacity A7

Accept Cancel

2 Click Calculate.
3 Click Accept.

This sets the absolute Safe Z and Start Z values to be above the Model or
Block by the incremental distances, displayed in the Calculate dimensions
area of the dialog.
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1. Getting Started PowerMILL 2016

Tool Start and End Point

The Start and End Point dialog allows you to define a position where the tool
travels to before and after a machining strategy.

Click the tool Start and End Point button
Start and End Point dialog.

By default, the tool Start Point is set to Block Centre Safe and the End Point is
set to Last Point Safe.

on the Main toolbar to display the

Start Point | End Point

e (T |

Owerride Tool Axis
Approach Distance

Method

Coordinates
(600 | |s00 ||53.736683

Tool Axis
|00 | 00 |10 :

K

Apply Start Point

End Point

Method
vee (I |

Override Tool Axis
Retract Distance

Coordinates
|00 |00

| | 53.736683 |

Tool Axis
|00 |00 |10

Apply End Point

Accept || Cancel | Accept || Cancel |

Other Start and End Point settings are configured by selecting the different
options in the Method area on the dialog.

These include Block Centre Safe, First/Last Point Safe, First/Last Point, and
Absolute.

For now, click Accept to use with the default settings.

The D12TR1 tool is placed at the Block Centre Safe position ready for you to
create the first toolpath.
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Creating a Roughing Strategy

1

2 From the left hand list select 3D Area Clearance

4

From the Main toolbar select the Toolpath Strategies button.

a1 S,

Raster Finishing

[Toolpath Strategies

Q|

. Favourites
3D Area Clearance
2.5D Area Clearance

Finishing

Drilling

Drilling Methods
Ports

Blisks

Ribs

MyStrategies

77#® Cormer Clearance

o
7€} Model Profile

T ' Model Rest Area Clea..,
17€7 Model Rest Profile
774F Plunge Milling

i . Slice Area Clearance
rE&P  Slice Profile

i

From the right hand list select the Model Area Clearance strategy. This
displays the Model Area Clearance strategy dialog.

Toolpath name | D12TR1-RGH1

12, Workplane o)
g Block
L__J Teol e
-2, Machine tool
o8 Limit
[—j--’ Medel area clearance
.= Raster _
----- "y Step cutting Raster bt
Wall finishi
@) wallfinishing Cut direction
ﬁ Unzafe segrment removal Profile Area
4> Flat machining | Climb v| |Any vl
..... T High speed
..... £§ Order Tolerance
..... Approach -—
----- ﬁ Automatic verification il
.. \ Cutter compensation Thickness
% Point distribution .l
1&¥ Tool axis
ik =
(@ Machine axis control
j " ) Stepover
apid move heights
[j..lm Leads and links
ﬁ Start point
a End point e
[]...g ::e.:tds and speeds |Automatic "| ISO—I
istory nstal
.| Motes and Description v ComstartsiEpnn
[]Rest machining
Ny

In the Model Area Clearance strategy dialog:

Copyright © Delcam Ltd
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In the Toolpath name field, enter D12TR1-RGH1.
Select Style - Raster with Profile - Climb and Area - Any.

¢ Edit the Thickness value to be 0.5 (This is the amount of material that will
be left on the job).

d Edit the Stepover value to be 8 (This is the distance between each raster
pass (the width of cut)).

e The Stepdown value (depth of cut) is left at the default value of 5.
f Click Calculate to process the machining strategy.

Simulating the toolpath

5 From the PowerMILL explorer right mouse click on the Toolpath
D12TR1-RGH1 and from the local menu select, Simulate from Start.

-8 Toolpaths |

M=RZEE

=-5i Tools D12TR1-RGH1

C e gL = p12TRY —

- [ BN12 Simulate from Start I}
{7 Boundaries + | | Activate

The Simulation toolbar will appear just above the graphics area.

6 From the Simulation toolbar click the Play button D

O pumiRGHI v g DIZTRI v P4 I>4dPd KAPM )

to run the Simulation.

“&  The buttons beyond Play enable other actions such as Pause, Step,
Search, and Go to.

> 00 < >4 Ph KA [ @

1-16 Copyright © Delcam Ltd



PowerMILL 2016

1. Getting Started

Creating a Finishing Strategy

7 In the PowerMILL explorer, right click the BN12 tool and select Activate (or
double left click on the tool’'s, PowerMILL explorer, icon).

8 From the Main toolbar select the Toolpath Strategies button.

- &

& [ paster Fnshing

9 From the left hand list select Finishing.

Q|

‘.__( Favourites

.ﬂ 3D Area Clearance
_ﬂ 2.50 Area Clearance
] Finishing

| oriling

| Drilling Methods
[g Ports

S Biisks

M7 ibs

E MyStrategies

7[E Parametric Offset Finishing
["E&} Parametric Spiral Finishing
B3 Pattem Finishing

71 Profile Finishing

o «@ Projection Curve Finishing
7 # Projection Line Finishing
7“p Projection Plane Finishing
“+ % Projection Point Finishing
I ‘b Projection Surface Finishing
B8 Radial Finishing

'E'.'}'E Raster Finishing

773 Raster Flat Finishing

@9 Rotary Finishing

I8 spiral Finishing

& Steen and Shallow Finishing

10 From the right hand list select the Raster Finishing strategy and click OK.

| ok || cancel |

----- k Workplane
- Block
..... U Tool

..... E Machine tool

..... 3" Stock engagement
-
E? High speed

ﬁ Automatic verification
..... % Point distribution
..... " Tool axis
----- # Machine axis control
g Rapid move heights
[]--l}_vl Leads and links
a Start point

- End point
[e-fqr Feeds and speeds

----- ] Motes and Description
----- Z._, User defined settings

Fixed direction

Start corner | Lower left

Perpendicular pass

Shallowr angle | 30.0

Ordering

Perpendicular pass [_]

Optimise parallel pass [

Style One way

Avrc radius | 0.0

Tolerance

Thickness

Stepover

..

i

A [0.003751

Copyright © Delcam Ltd
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11 In the Raster Finishing strategy dialog:
a For the Toolpath Name, enter BN12-FIN1.
b Edit the Stepover value to 0.3
¢ Click Calculate to process the machining strategy.

The Raster Finishing pattern is projected down Z onto the component, taking
into account tool geometry and machining settings.
& The toolpath link moves, clear of the job, are not displayed in this illustration
for clarity.

Toolpath Simulation and ViewMILL

PowerMILL provides two levels of options for simulating toolpaths:
= The first level Simulates the cutting tool movement along the toolpath.

= The second level (ViewMILL) includes a shaded image of the stock material
being progressively reduced as the tool moves along the toolpath.

Toolpath Simulation

12 In the PowerMILL explorer, right-click on the toolpath
D12TR1-ModelAreaClear and from the local menu select Activate.

28> Toolpaths
w4 § F > D12TR1-RGH1

) § B BN12-FINA

The Active toolpath is displayed in bold text and prefixed with a > symbol.

13 In the PowerMILL explorer, right-click on the roughing toolpath
D12TR1-ModelAreaClear and select Simulate from Start.
-8 Toolpaths |
R

J@@E BM12-FIN1 D12TR1-RGH1

- Tools :

7 U » D12TR1 | Simulate from Start M,
= | U BN12 m Activate
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14 The Toolpath Simulation toolbar is displayed at the top of the screen. This
displays the name of the toolpath and tool, together with buttons to control the
simulation.

‘@ D12TR1-ModelAreal ¥ i D12TR1 > DI04l > <D KDY H Q =

Using the simulation control buttons, you can:

P

. Play - start the simulation and play it in continuous mode.
. Hl] Pause - pause the simulation.
= <]|] Step Back - step the simulation back by tool moves. Click the Play button

to resume continuous mode.

b

. Step Forward - step the simulation by tool moves. The faster the speed

(defined using [% - Speed Control) the bigger the step. Click the Step
Forward button again to see the next move or click the Play button to resume
continuous mode.

«

. Search Backward - step the simulation back to the previous toolpath
segment.

. [>[> Search Forward - step the simulation to the next toolpath segment. Click
the Search Forward button again to see the next component or click the Play
button to resume continuous mode.

= |]<J<] Go to Beginning - moves to the start of the toolpath.

. [}Dﬂ Go to End - moves to the end of the toolpath.

= % - Speed Control - controls the speed of the simulation. The fastest
setting is by having the slider at the right, the slowest at the left.
i
N

©

. Select Point to Point (toolpath points per second) or Feedrate (a
multiple of the stored federate) as the basis for the simulation

feedrate.

15 Click the Play button [>
16 Activate the finishing toolpath BN12-FIN1 and repeat the simulation process.

and Simulate the toolpath.
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PowerMILL 2016

ViewMILL

1

Activate the roughing toolpath D12TR1-RGH1 and select it in the Simulation
Toolbar.

From the Main pull down menus, select View > Toolbars > ViewMILL to raise
the ViewMILL Toolbar.

File | View | Insert Draw Tools Help
@ Resize to Fit F&6 % | & | @ [ Raster Finishing
Zoom to Box...
mne s e b
$ v > 014l 1> << pp KA
From ]
150 3
h} Tool 3
- Rotation Anchor 3
..... i
g Refresh Cirl+R
=9 Blank Selected Ctrl+)
Blank Except Ctrl+K
B4 Blank Toggle Ctrl+Y
Unblank Cirl+L
- Delete Selected Ctrl+D
| Toolbar v |[v] Main
Dizlogs v |[« | Explorer
_____ Snapshot... i Viewing Ale+V
Dynamic Sectioning i dEis
- + | Tool
_____ D Grous [+]
B8 Macros Pattern
Boundary
Stock Model
Toolpath
Slices
[« simulation
v | ViewMil |
a e

The ViewMILL toolbar is displayed. Initially, all the buttons are greyed out.

@ &L Ly | .| wwBE| @ >

Click the 9 button to toggle the graphics window into the ViewMILL mode
(The ViewMILL toolbar buttons are now active).

oleBeedN| I vA @

Click the |E| button to select a Plain Shaded Image.
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5 Click the Tool button |IL to display the tool.

6 Click the Play button P to start the ViewMILL simulation.

&) BNI2-RasterFinishi + i BNI2 > > NA PRI ] x|
&5 DI12TRI-RGHI v g DiZTRI v @ b0l <Al 0B << B KR

=S|
=Bl Active

----- 2, Machine Tools

@ MC Programs
-S> Toolpaths
i) 3 4F > D12TR1-RGH1
- g B BM12-FIN1
= Tools

we @] > D12TR1

m- @ k) BNz

(2 Boundaries
----- 5 Patterns

1? Feature Sets
----- E Waorkplanes
[j---Q‘ Levels and Sets
[+-i@ Models
‘ Stock Models

-@¥ Groups
-3 Macros

7 After the simulation has finished, select the toolpath BN12-FIN1 on the

Simulation toolbar, followed by the tool button |IL .

8 Click the Play button b again to view the continued simulation of material
removal by the finishing toolpath.

9 In the Simulation toolbar, select the Close button to delete the
ViewMILL session.
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NC Programs (Post-Processing and NC data Output)

1 From the Main menu, select Tools > Customise Paths to open the
PowerMILL Paths dialog.

File View Insert Draw | Tools | Help

@ E | % | @ ﬁr: Echo Commands

Reset Forms
&y DI2TRI-RGHI v

Mirror Project...

Lb* il@ Plugins

- E3 Active SMEPNE

[, Machine Tools Snap Filter 4
@ MNC Programs Filter Style L4
=& Toolpaths -

@ o] ‘ = D12TR1 | Customise Paths h

| w0 ¢ B BN12-FINT Fifim (oo b

This displays the PowerMILL Paths dialog.

MC Program Output

Macro Paths

File Dialog Examples Buttdn
Default Directory

File Dialeg Button 1

File Dialog Button 2

Strategy Paths

Setup Sheets Template Paths
Setup Sheets Export Paths
Option Files

2 In the PowerMILL Paths dialog, select the option NC Programs Output.

ETT— |5

CATemp\NCPrograms

This controls where the post-processed, NC data files are output ready to
download to a machine tool controller.

3 Click the Add path to top of list button.

In the Select Path dialog which appears, browse to the required location
C:\Temp\NCPrograms and click OK.

5 In the PowerMILL explorer, right-click NC Programs and select Preferences
to display the NC Preferences dialog.
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- B Active
-.[B, Machine Tools

B Jicrogen
800 Tog

= @ NC Programs
B Create NC Program
El"w Toc NC Program Names 3
: Folder Names 4
() Bo Verify All
-5 Pat Clear all MC Program verification

‘E Wal Deactivate
w-£% lev  DrawAll
@ Mo yndraw Al

‘ Sto
&9 Grd Write All
+-E2 Ma Setup Sheets C

| Preferences I |
Ly’

Erlit Al

NC Preferences enables you to control the content of output files to download
to a machine tool.

Qutput |Tuo|.path I Fixture offset I‘l.l"er'iﬁcati.on |

Changes made here will not change existing NC Programs

Use Project Qutput Folderl ChTemp\NCPrograms |
|

Cutput File | {ncprogram}

Machine Option File | Chdcamconfighductpostiheid400.opt |

Machine Tool I:I Model Location I:I
OutputWorkplane % Part Mame l:l
Tool Value

Automatic Tool Alignment Connection Moves

The Output Folder defaults to the location already defined in Tools >
Customise Paths.

6 In the NC Preferences dialog, click Machine Option File button. This displays
the Select Machine Option Filename dialog.
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Vo mE

MName Date modified Type

E!, h133.0pt 23/10/1998 14:25 OFT File
[ haas.opt 19/02/20020%09  OPTFile
heid.opt 23/10/1998 14:25 OPT File
heidd0D.opt p, 17/12/2010 09:46 OFPT File
[ heid426.0p] Type: OPT File 24/10/20001347  OPTFile
E, Heid530.0f Size: 30 bytes 13/07/2004 13:24 OFT File
[E| heidiso.optDate modified: 17/12/201009:46 | 53/19/1998 1435 OPT File
E!, HermleC20U-H330-ZMAXreducedA.opt 07/10/2009 13:49 OFT File
E!, hurco.opt 23/10/1998 14:25 OFT File
E!,incon.opt 23/10/1998 14:25 OFPT File
kryle.opt 23/10/199214:25  OPT File
,?_’j‘.maho.opt 23/10/1998 14:25 OFT File
E‘, matsura.opt 23/10/1998 14:25 OPT File
E. mazak.opt 23/10/1998 14:25 OPT File
E!, mitsu.opt 23/10/1998 14:25 OFT File
<

File name: j.heid-tDD.opt

Fles oftype: | actine Optonfies ("opt"pmopt;‘pmostz)

7 Select heid400.0pt and click Open. This selects the heid400.opt file and
returns you back to the NC Preferences dialog.

8 Close the NC Preferences dialog.

9 In the PowerMILL explorer, right-click NC Programs and select Create NC
Program.

- || E

NC Programs

Create MC Program l}

MNC Program Names >

An empty NC Program appears in the PowerMILL explorer and the NC
Program dialog is displayed.
10 Within the PowerMILL explorer, use the left mouse to select and drag the
toolpath D12TR1- ModelAreaClear onto the NC Program 1.
= Alternatively, right-click on the toolpath D12TR1-RGH1 and select Add to > NC
Program.

..... E, Machine Tools
EI"@ MNC Programs
& @
@) § & ¥ D12TR1-RGH1
w-) § B3 ¥ BN12-FIN1
EI”@ Toolpaths
- (¥) § & > D12TR1-RGH1
..1@ ] E BM12-FIM1

A copy of the toolpath name will appear in the NC Program indicating that it
has been assigned as part of the output file.
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11 In the PowerMILL explorer, click and drag the toolpath BN12-RasterFinish
onto NC Program 1.

Click the small + box to expand and view the contents of the NC Program.

EI@ NC Programs

o =1
w-i¢) G §F ¥ DIZTR1-RGH1
) § BB ¥ BN12-FIN1

The toolpath names are listed in the NC Program ready to be post-processed.

12 In the NC Program dialog displayed in the graphics area, click the Write button
to start the post processing operation. An Information dialog is displayed with a
progress and confirmation summary.

Write NC Program

B
+ DUOCTPOST VERSION 1.5 +
+ Rewvision 25 +
B

Copyright (c) Delcam plc, Birmingham, England

1991, 1982, 1993, 1994, 1995, 1996, 1997, 19%8, 1993, 2000,
2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010,
2011

Licensed to Delcam Birmingham Dewvelopment
For demonstration use only

Supplied by Delcam Administration

Using option file C:‘\dcam\confighductpostiheid400.opt
Using built-in heid400

Reading cutfile records

500 records read

1000 records read

1500 recnrds read

13 Close both the NC Program and Information dialogs.

14 You can find the created NC data file 1.tap under C:\temp\NCPrograms on
your computer.

Saving the Project
15 On the Main toolbar, click the Save button.

File View Insert Draw Tools Help

P & enrTIWUEST 4 S S

& As this is the first time that this Project is saved, the Save Project As
dialog will open.
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16

17

Savein:| |, PowerMILL_Projects v @ X E

-~

Mame Date modified Type

MNe iterns match your search,

<

File name: |

Save as type: | PowerMILL Project

If the Project has been Saved before, then it will simply be updated.
From the Main menu , select File > Save Project As:-
...... \COURSEWORK\PowerMILL-Projects\PmillGettingStarted

From the pulldown menus, select File > Delete All, followed by Tools >
Reset Forms.

The content of PowerMILL explorer is deleted and all dialogs are reset to their
default settings.

The externally stored copy of the Project (PmillGettingStarted) can be
reopened as required.

Additional Exercise

1

Import the Model:-
...... \PowerMILL_Data\Models\facia.dgk

Save the Project as:
...... \COURSEWORK\PowerMILL_Projects\Facia-1

Use the same Tools and machining strategies to those in the previous
Project (PmillGettingStarted).

Once this exercise is completed (and saved as a Project) locate the pulldown
menus, and select File > Delete All followed by Tools > Reset Forms.
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2. Machining Setup

In the previous section, the toolpaths were created using the default values
wherever possible.

We will now look at the machining Setup options in more detail.

In particular:

= Setting up direct access to regularly used files using Customise Paths.

= Setting Feed rates.

= Workplanes (Positional datums) to create appropriate machining set ups.
= Tool with Shank and Holder definition.

PowerMILL Panes

The PowerMILL panes are located above the PowerMILL explorer area.

[ zre IH[E

..... [, Machine Tools
gﬂ] MC Programs

:@ Toolpaths
----- i 7 Tools

- Boundaries
----- % Patterns

=  The first panej n} displays the PowerMILL explorer (as shown above).
= The second pane displays the HTML browser used for viewing Help files.

= The third pane - opens the PowerMILL Recycle Bin. Entities deleted from
the PowerMILL explorer can be recovered from the Recycle Bin.
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Setting up direct access to regularly used folders

1 To Import a Model via the Main pull down menus, select File > Import
Model.

Filel‘u"iew Insert Draw Tools Help

Open Project... Ctrl+0
Open Project Read-Only...

Close Project

Save Project Ctrl+5
Save Project As...

Save Template Objects...

Project Settings

Import Model... .
Export Model...

The Import Model dialog is displayed.

Lookin: | |, PowerMILL_Data v @@ m

IS

Mame Date modified Type
) five_axis 10/09/2014 12:07 File folder
) InteractiveMacroTraining 08/07/2014 14:18 File folder
J MachineData 05/02/2015 0&:50 File folder
. Models 11/05/2015 14:27 File folder
| Patterns 08/07/2014 14:18 File folder
J Pictures 08/07/2014 1418 File folder
, pmill2-2016 28/07/2015 0%:15 File folder
| Projects 22/06/2015 09:33 File folder

L Baranlabdacrrac NENTIMA 1410 Filz faldar
£

File name: |

Files of type: | Delcam Models (* dgl;* ddx;* ddz;”* psmodel,doc det;* pic)

= _____ |-changes the directory to the current Project directory.

. - changes the directory to the Examples directory.

This folder contains a selection of sample model files which are installed
within the PowerMILL installation in a directory called Examples.

- changes the directory to the first user-defined directory.

- changes the directory to the second user-defined directory.

To customise the paths for user-defined directory folders:
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2 From the Main menu select Tools > Customise Paths. The PowerMILL
Paths dialog is displayed.

[ =4 PowerMILL Paths [ e
File Dialog Button 1 -

CUszersh\Train'\ PowerMILL_Data

3 Select the File Dialog Button 1 option from the drop-down list.

4 Click the Add path to top of list button and browse to:
e \PowerMILL_Data\Models

MNavigate to the desired path, creating new folders if necessary. Press OK to accept or
Cancel to quit.

I 4 | PowerMILL_Data

I =3

\\} [ L five_axis

Documents [ InteractiveMacroTraining
E‘? I 1) MachineData

Examples | Patterns

| Pictures

, pmill2_C

Do

User Path 1

User Path 2

J SampleMacros

| setup-sheets

A
A
1
. Projects
A
A
1

J Triangles
= 1 PowerMILL_Data-FivelxisOnly
[ 1 PowerMILL_Data-NoFivelxis

b O BALLE A P

Folder: | \Training_Data‘\PowerMILL_Data\Models

Make Mew Folder

5 Click OK.

6 Repeat steps 2 and 3, but this time select the File Dialog Button 2 option
to link directly to:

«..\PowerMILL_Data

B,

L& oOutside the training environment, the location of the PowerMILL_Data
directory will depend on where you have installed it!
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Loading a model into PowerMILL

1 From the Main menu, select File > Import Model.
2 Use Shortcut Button 1 or browse to:
«..\PowerMILL_Data\Models

& Impert Medel | x|
Q ; Lookin: | | Models v @ i i
d Narme & Date medified Type Size Ce)

; || wheel_segment.dgk 11/03/2003 12:41 DGK File 243KB
? ‘\»r || WingMirrorDie.dgk 21/11/2001 16:16 DGK File 54KB
|| WingMirrerPunch.dgk 20/11/2001 12:09 DGK File 56 KB
A ||_,WorkplanesExampIe1.dgk 02/11/2011 09:26 DGK File 155 KB
l || Y-BranchDuct.dgk 03/01/2014 10:33 DGK File 125 KB
|| Yoghurt tray.dgk 09/04/2003 14:02 DGK File 337KB
2 || Zlimits.dgk 26/06/2012 09:37 DGK File 86 KB

File name: WorkplanesExample1.dgk v Open

Files of type: | Delcam Models (" dgk;” de;” ddz;” psmodel;doc. det” pic) v Canicel

= A variety of Model formats can be imported into PowerMILL. Use the Files

of type filter to widen or narrow your choice.

Files of type: | Delcam Models {~dgk;™ dex;” ddz;” psmodel; + Cancel

Delcam Models (".dghk;” ddx;” ddz;” psmodel doc.det;” pic)
Id Party Models ("ig®;" vda;fic™;” model;” i ;* stp; prt™;" sldprt;* par;” pfm;* 2 _t;" 2amt_bd;* 2_b;" 2amt_bin;* mf1;* 3dm)
All Triangles (" tri;”.dmt;" stl;" #tr;)

Delcam Geometry (" dgh;” ddx;” ddz)

Delcam Electrodes (" trode)

DUCT Picture ("~ pic)

CATIA (fic*®, “model * CATPart)

AutoCAD (" .dxf)

IGES ("ig”)

Ideas (".mf1;" prt)

Invertor (*ipt)

Rhina {*.3dm)

ProENGINEER ("pit™)

Cimatron (% pfrm)

Solidworlcs (™ sldprt)

Solidedge (* par)

STEP ("stp:”step)

VDA ["vd)

Unigraphics (" prt)

Parasolid files (" x_t;"mt_tst ;" 2_b;™xmt_bin)
Delcam Machining Triangles (*.dmt)

Stereo Lithography Triangles (*.stl)

DUCT Triangles (*ir)

Broclkware {tm) Trangles {* ttr}

ACIS (" sat)

WinMAX (™. mxd)

All Files ()

[ 9

& Please note: direct transfer - file formats (eg: CATIA, ProENGINEER, etc)
are only available as a cost option.

3 Back in the main form, select the file WorkplanesExamplel.dgk and then
click Open.

4 From the Viewing toolbar (Right of graphics area) select Resize to fit

&

The model is re-scaled to fit within the PowerMILL graphic area.
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Viewing the Model

Although the model is displayed, it is a good idea to look at it from all angles to
fully understand its size and features.

goa9eRe..a @ e iy =

Above is the Views toolbar (shown aligned horizontally).

By default, the Viewing toolbar is aligned to the right hand side of the graphics
area. These options mainly include basic visual orientations along with several
shading modes, many of which provide specialist analysis of the model.

5 From the View toolbar, select an isometric ISO 1 view.

In most cases, the X dimension of a machine tool table will be greater than Y; in
which case, the longer side of the component may exceed of the travel limits in Y.

If this is the case, it will be required to align the component with the longest side
along X to ensure that it can be positioned within the travel limits.

Saving the Project

It is good practice to create a Project as soon as possible and then to Save it at
regular intervals during the session.

6 On the Main menu, select File > Save Project As:
«...COURSEWORK\PowerMILL-Projects\WorkplaneExample1-EX1
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Setting Feed rates

The current Feed rate values are applied directly to a newly created toolpath. The
Feed rate values can be stored in a Tool definition to update the Feed rate dialog

accordingly on Tool activation. At this stage we will look at manually setting the
I —

feed rate individually. Click the Feeds and Speeds button on the main

toolbar to display the Feeds and Speeds dialog.

2 - |

. Feeds and Speeds

Toolpath Properties
Toolpath: (none active)

Tool Properties
Tool

e Diameter
[Finishing ______ ¢

Operation MNumber of Flutes
General ] Cwerhang

Tool/Material Properties
Stock Material:
Surface Speed

Cutting Conditions

Spindle Speed

i 0.0 m/min 1500.0 rpm

| P
Feed/Tooth Cutting Feed Rate

0.0 mm 1000.0 mm/min
Asial Depth of Cut Plunging Feed Rate

0.0 mm 500.0 mm/min
Radial Depth of Cut Skim Feed Rate

0.0 mm 3000.0 mm/min

[1Working Diameter Coolant

Standard ™

=]
(=]

mm

[[] Overhang Compensation

Reset Apply Accept Cancel

The default values (as shown above) can be modified as required and Accept
selected for them to be the default for future toolpaths. Apply is used to update
the Feeds and Speeds of an active toolpath. Note Apply is ‘greyed out’ if there
is currently no active toolpath.

Creation and Application of Workplanes.

When a model is imported into PowerMILL it is more than likely that the original
global datum (Transform) will not provide a suitable position/orientation for tool
setting or applying machining strategies.

Workplanes provide the ideal method of creating suitable machining datums and
alignments without having to physically move the component model.

Workplanes are additional datums that can be moved and/or orientated within the
global environment. Only one workplane can be active at any one time. If no
workplane is active, then the original global Transform is the datum.

By deactivating a workplane, the original coordinate set-up can easily be re-
activated for tasks such as checking original dimensions or for importing a ‘new
issue’ updated model.
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Workplane (1) - At Top of Selection

7 With the left mouse button depressed, drag a box over the entire model to
select it.

8 In PowerMILL explorer, right-click Workplanes and select Create and
Orientate Workplane > Workplane at top of Selection.

- i [ |

: £ Levelsand Workplanes

- Models

-8 Stock Mad Create Workplane...

""" _V Groups Get Workplanes From Model...

-8 Macros ; :
Create and Orientate Workplane » Workplane at Point...
Workplane Names 3 Multiple Workplanes...
Folder Names » Workplane From Three Points...
Deactivate Workplane Frem Three Arc Points...
Draw Al Workplane Aligned to Geometry...
Undlraw Al Workplane Positioned Using Block...

Workplane at Top of Selection

Sl Workplane at Centre of Selection
Delete All Workplane at Bottom of Selection

A Workplane is created and appears at the top-centre of the selected model.
The new Workplane 1 also appears as an entity in the PowerMILL explorer.

9 Right-click the newly renamed Workplane 1 and from the local menu
select Activate.

E|J" Workplanes
[]--é? Levels and S
-4l Models

[+~ Workplan Weorkplane Editor...
8 Stock Model

1

Transform...
- ¥ Groups
k-2 Macros v Activate [}
A Plem

The next step will be to rotate the new Active - Workplane - 1 to re-orientate
the model such that the longer side is aligned to the X-Axis.

10 From the same local menu, select Workplane Editor to display the
Workplane editing toolbar.

D Mame | 1 gg%gggﬁ#wéﬂg

11 Double click the Twist about Z button. This displays the Twist dialog.
12 Enter Angle 270 and click Accept.

o Twist E

Angle
270 &
Accept Cancel

13 Click the Green Tick { located to the right of the Workplane toolbar
to accept the changes.
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14 Select a View from top (Z) to see the effect of the rotated, Active
Workplane providing a more suitable machining position for the model.

Z

The Workplane is shown positioned on the top of the model, which has the
longer edge aligned to X.

Workplane (2) - Positioned using the Block

Another method of creating a Workplane is from key points on the defined
Block.

15 From the main menu, select the Block Icon the following form will
appear select Active Workplane press Calculate followed by Accept.

|Bm(

Coordinate Systern
| Active Workplane v |

Limits
Length

Min Max
x[1750 | [1750 | [3500 |
v [-75.0 ||?5.n ||150.u |

z -300 ||-u.u ||3u.u |

Estimate limits

Tolerance Expansion

Type
R

[Jinclude reference surfaces

Draw
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16 In the PowerMILL explorer, Right mouse click on Workplanes to access
the following menus.

@ Models Workplanes

Create Workplane...

¥ Groups
Get Workplanes From Model...

-2 Macros

Create and Orientate Workplane ] Workplane at Point...

Workplane Names 4 Multiple Workplanes...

Folder Mames 4 Workplane From Three Points...
Deactivate Workplane From Three Arc Points...
Draw Al Workplane Aligned to Geometry...
Undraw Al Workplane Positioned Using Block... I}

Workplane at Top of Selection

i=atlbokiey Workplane at Centre of Selection

Delete All Workplane at Bottom of Selection

17 Select Workplane Positioned using Block from the above menu.

18 Click the new Workplane on to the orange sphere located at the centre of
the bottom face of the Block.

& The new workplane will inherit the default name 2.

19 Right click on workplane 2 and from the local menu, select Activate.

a_&: Workplanes

S 3
a2
[3---@ Levels and ?
-l Models
& Stock Mode Waorkplane Editor...
""" ¥ Groups Transform...
-8 Macros
v Activate
v Draw
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=ﬁ Note that Block definition moves relative to the active datum.

20 Activate the new Workplane and from the local menu select the
Workplane Editor.

B Name 2 ||g%g@\mﬁﬁ\$%w;ﬁﬁ

21 Select X Twist, and in the dialog enter 180 degrees to make the new
workplane normal to the underside of the model.

22 Select Accept |£| for the new workplane 2 to be updated.

The Block returns to the correct position relative to the model which in this case is
dimensionally the same for both Workplanes 1 and 2 when either is Active.

23 De-activate Workplane 2.
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The Block is now dimensionally positioned relative to the global Transform.

24 Select File - Save Project:-

The contents of the Project saved earlier will be updated.

Block Coordinate System

The above type of Block Co-ordinate, definition (Active Workplane) is ideal for 3
Axis applications. The physical re-positioning of the Block will provide a useful
visual warning if the machining datum, Workplane is de-activated.

Defined by

Box -
Coordinate Systemn

Active Warkplane E - |
Active Workplane

Mamed Workplane mJ

ToTITT Len g'th
X -00 3500 300 &

Other Coordinate System options become essential for advanced applications such
as multi-axis, 3Plus2 set ups. In this case the Block definition can be fixed to
either the Global Transform or a Named Workplane.
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Workplane Aligned to Geometry

This option enables the user to create a Workplane perpendicular to a face using
Workplane aligned to Geometry. The next example shows this in detail. (See
original model orientation).

1 Select File - Delete all followed by Tools - Reset forms.

2 Import the Model:-
e \POWerMILL_Data\Models\Interior Trim.dgk

3 With the centre mouse wheel held down, move the mouse to rotate the
view of the Model so that the base of the pocket is fully visible.

4 Right click on Workplanes and select Create and Orientate Workplane
followed by Workplane alighed to Geometry.

i I |

Q Levels a Workplanes
i@ Models

‘ Stock M Create Workplane...

- Groups Get Workplanes From Model...

-8 Macros Create and Orientate Workplane 4 Workplane at Point...
Workplane Mames » Multiple Workplanes...
Folder Names 4 Workplane From Three Points...
Deactivate Workplane From Three Arc Points...
Draw Al Workplane Aligned to Geometry... he
Undraw Al Workplane Positioned Using Block...

Workplane at Top of Selection

Ly Workplane at Centre of Selection

Delete All Workplane at Bottom of Selection
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5 Left mouse click on the base of the pocket (as shown below) to locate a
new Workplane (with its Z-axis normal to the surface).

6 In the PowerMILL explorer, right click on the new workplane and select
Activate.

EI@_" Workplanes
. :'_:k
Q‘ Levels and 5
=@ Models
- Workplan Workplane Editor...
& Stock Models

..... ¥ Groups
-8 Macros v Activate

T

1

[+

Transform...

7 Use the left mouse and click on the bottom face of the pocket to make it
selected (shaded light blue below right).

8 Then right click on Workplanes to open the local menus below.

A origiancd I
S Workplanes
o] Q Levels
: Model Create Workplane
Stock Get Workplanes From Maodel
[ 4 Group Create and Orientate Workplane ] Workplane at Point
-8 Macrol

Workplane Names » Multiple Workplanes
Folder Names » Workplane From Three Points

Workplane Aligned to Geometry

Deactivate

Draw All Workplane Positioned Using Block

Undraw All Workplane at Top of Selection I,\\;)
Workplane at Centre of Selection

e o Workplane at Bottom of Selection

Delete All [

9 From Create and Orientate Workplane, select Workplane at Top of
Selection.

10 The new Workplane will be centrally located at the base of the pocket.
11 Rename the new Workplane as Datum and make it Active.
12 Delete the original Workplane.
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The new Workplane is central to the pocket base as shown below.

13 Save the Project as:-
...... \COURSEWORK\PowerMILL_Projects\Workplane-Example2

14 Select File - Delete all followed by Tools - Reset forms.

Other local Workplane menu, creation options

a Create Workplane produces a single Workplane on the current active
datum and opens the Workplane Editor context toolbar.

b Create and Orientate Workplane opens the following form, that provides
a selection of specialised Workplane creation options.

Workplane at Point...

Multiple Workplanes...

Workplane From Three Points..,
Workplane From Three Arc Points...
Workplane Aligned to Geometry...
Workplane Positioned Using Block..,
Workplane at Top of Selection
Workplane at Centre of Selection

Workplane at Bottom of Selection
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Speaker Core Example - Set Up

1 Import the Model:-
...... \PowerMILL_Data\Models\speaker_core.dgk

¢  Use Button 1 in the Import Model dialog for quick access!

For this example it is required for the long side of the component to be aligned to
the X direction and not Y as shown above.

2 Depress the left mouse key and drag a box across the whole model to
select all Surfaces.

3 From the PowerMILL explorer, select Workplanes - Create and
Orientate Workplane - Workplane at Top of Selection.

4 In the PowerMILL explorer right mouse click on the new Workplane and
from the local menu select Workplane Editor.

B Name 1 ||gg@$|;¥m§|$%mﬁ%

5 In the above toolbar, click on the Z-Twist option and enter 90 in the form
for the Workplane rotation angle.

[ £ Twist M1

Angle
% @
[ Accept ][ Cancel ]

6 Accept the Twist form and then click on the Green tick on the toolbar to
exit the Workplane Editor (and finally accept the changes).

7 Activate the new Workplane 1.
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PowerMILL 2016

8 Select an ISO 1 view.

The long side of the component is now running along the X direction.

Now that the component model is suitably aligned, the next stage is to create
some suitable cutting Tools ready to carry out the machining process.

Tool and Holder Definition

For the cutting Tools in this example the Shank and Holder will be included as

part of the overall definition.

Note it is also possible to store specific feeds and speed values in a Tool
definition. Not a default setting, but PowerMILL can be set to recognise these
and automatically update the Feeds and Speed dialog on activation of the

Tool.

9 From the PowerMILL explorer select Tools - Create Tool - Tip
Radiused.

C’J Bo
ﬁ Pat

Tools

Toolbar

Create Tool
Tool Mames

Folder Mames

Deactivate
Draw All
Undraw All

From Database...

End Mill

Ball Nosed

Tip Radiused
Tapered Spherica%
Tapered Tipped
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10 In the Tip Radiused Tool dialog, input a Name D50TR6 - Diameter 50 -
Tip Radius 6 - Length 160 - Tool Number 1.

Tip ‘ Shank I Holder I Holder profile | Cutting data I User Defined Settings | Description |

Name | D39TR6

Geometry
|
|
Length ‘
160.0
|
L
——
Tip radius " N
6.0 50.0
Diameter
Tool status | Valid |
Tool number
MNumber of flutes

Tool assembly

Qom0
|
\
|
|
|
|
|
|
|
|
|
|
\_%_J
= i % Bl

11 In the Shank dialog, click Add a shank component @| and enter:

Upper/Lower Diameter 50 and Length 100.

| Tip ‘ Shank ‘Holder | Halder profile | Cutting data | User Defined Settings | Description |

Components
|

Tool assembly

L ViR Qe o0

SR = |

Dimensions

Upper diameter
Lower diameter
Length

Cutting length | 160.0
Shank length

Connection

12 In the Holder dialog, click Add holder component @| and input:

= Upper Diameter - 120

= Lower Diameter - 90

= Length - 50
= Overhang - 200

Copyright © Delcam Ltd
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PowerMILL 2016

Y
& The Overhang is the vertical distance from the bottom of the Holder to
the bottom of the tool Tip.

| Tip | Shank | Holder |Holder profile | Cutting data | User Defined Settings | Description |

Components

Tool assembly

Holder name | 1
| v X

EE B 28

Dimensions

Upper diameter
Lower diameter
Ignore[]

Gauge length

E Connection

; [

Q [100% w| [
|

I 5% B

13 In the Holder dialog, click the Add holder component button.. Enter:

= Upper Diameter - 120

= Lower Diameter - 120

= Length - 50

| Tip | Shank | Holder |Holder profile | Cutting data | User Defined Settings | Description |

Compenents

| v g

G |

|
|
|
I Dimensicns

! Upper diameter | 120.0

|
| Lower diameter | 120.0
|
|
|
|
! Gauge length

Length
H Connection

Ignore |

Overhang

Tool assembly

Qo 4] 0
|

By

T 4% B

14 In the Holder dialog, click the Add holder component button Enter:

= Upper Diameter - 150

= Lower Diameter - 150

= Length - 25
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| Tip | Shank ‘ Holder |Holder profile |Cutting data |User Defined Settings |Description ‘

Components

Tool assembly

Holder name | 1
| | [IX3%

wEE R ea

Dimensions

Upper diameter | 1500 |
Lower diameter
Ignore ]

Gauge length

Connection

G|k | [0
|

15 Close the dialog.

Y
& You can control the style in which the tool is displayed in the graphics
window. In the PowerMILL explorer, right-click on the Tool - DSOTR6
and from the local menu, select Shaded.

[

£ Tools
& U

o Boundaries

----- 4 Patterns

EP Feature Sets v

..... E Workplanes

..... Levels and Sets

- i@l Models

‘ Stock Models

-8 Macros

- D50TR6 |

D50TR6
Activate
Settings...

Draw
Add to
Rename
View

Shaded %

& A Tool can be saved outside PowerMILL as a permanently stored

template (.ptf).

Fllel‘u’iew Insert Draw Tools Help

Open Project...

Open Project Read-Only...
Close Project

Save Project

Save Project As...

Ctrl+0 .%| &
W

Ctrl+5S

Save Template Objects...

Project Settings .

Y
& The tool must be the only item in the PowerMILL explorer as all
saveable entities will also be added to the template file.

Copyright © Delcam Ltd
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Block Definition

The default option for Block |@| is Box (A rectangular volume). Other options
include Cylinder (a cylindrical volume), a Triangle model (eg Casting), and
Picture/Boundary (Extruded 2D wireframe contours).

The dimensions of the Block can be entered manually or calculated directly to
the Type of entity: Model, Boundary, Pattern, or Feature.

The Opacity slider controls the degree of shading (from the left, initially
wireframe and then graduating from clear to dense).

16 Calculate a Block using Defined by - Box and Type - Model.

Defined by

Coordinate System

Active Workplane v

Limits

Length

Min Max
X | -330.0007 | | 33000078 [ 66000156
v [-175.0040 [ 175.00403 ] | 350.00807|

7 | -187.5025| [o0 ] [127.50256|

Estimate limits

Tolerance Expansicn Type

Con
[[]Include reference surfaces

Draw Opacity |/

| Accept | | Cancel |

17 Move the Opacity slider fully to the left for a wireframe Block.
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Rapid Move Heights

The Rapid Move Heights options enable safe rapid moves between tool
tracks clear of the top of the Model or Block (whichever is the higher).

18 In the Rapid Move Heights dialog, click the Calculate tab to set Safe Z
and Start Z to the default values of 10 and 5 respectively above the Model

or Block.

Geometry

Safe area | Plane

Waorkplane

Rapid height

Plunge height

Calculate dimensions

Rapid clearance | 5.0
Plunge clearance | 5.0

Calculate

Drawing options
[] Draw rapid surface
Cpacity 20

[] Draw plunge surface
Opacity 20

Accept Cancel

& The Rapid Move Heights are calculated relative to the highest point on
the Block or Model.

= Ir parts of the model are selected, then the de-selected parts will be
ignored when the Rapid Move Heights are calculated!

By default the Tool will traverse across Safe Z and then drop to Start Z using a
Rapid move (eg GO). It will then continue downwards at the Plunging Feed

Rate (eg G1).
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Start and End Point

The Start Point and End Point define the first and last points on a toolpath.
These can be controlled using 4 different positional options.

Method

Block Centre Safe

e Tool
First Point Safe

First Point
Abzolute —

19 In the Start and End Point dialog, Accept the default settings :
c Start Point - Block Centre Safe
d End Point - Last Point Safe

Start Point | End Point End Point

Method
use | IS |

Ovwerride Tool Axis

Method
use |EETTTEETRN |

Owerride Tool Axis

Approach Distance Retract Distance
Coordinates Coordinates
|00 [[-00  ||100 |00 | 0o [[100 |
Tool Axis Tool Axis
0 [ |[w 0 e |[w |7
Apply Start Point Apply End Point
Accept | | Cancel | Apply Accept | | Cancel |

Save Project

20 It is essential to regularly Save your work outside the PowerMILL session.
By saving to a Project the contents of the PowerMILL explorer are saved
into an external folder.

21 Select File - Save Project As:-

«.\COURSEWORK\PowerMILL-Projects\Spkr-Core

Eﬁ Do Not Close the Project as it will be continued in the following chapter.
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3. 3D Area Clearance

The main strategies for roughing a 3D component model are called 3D Area
Clearance. These provide a choice of 2D material removal methods, which
progressively machine the area (Slice), up to the component contour, down a
sequence of user-defined Z Heights.

Thickness and Tolerance (Applied to 3D Area Clearance)

Suitable values are required to control the accuracy and amount of excess material
to be left on a component by a toolpath. The parameters used for this purpose are
preset and are called Thickness and Tolerance.

Thickness is the amount of extra material specified to remain on the work-piece
after machining. This can be applied generally (as shown), or independently as
separate Radial and Axial values within the machining options.

Stock

Stepdown 17 _______ ::__7f___

L e

Thickness!

i

Component Form

Thickness + Tolerance (Flat Area)
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PowerMILL 2016

Raster — Model Area Clearance example

The Raster (Model Area Clearance) strategy follows a series of linear moves
across the Block limiting to the component form at the active Z height. It then, (by
default) performs a Profile pass around the component to leave a constant

thickness around the Slice.

1 Ensure that the recently saved Project (Spkr-Core) is still active.
2 Activate both the Workplane and the tool D50TR6.

3 From the main toolbar select Block @ and using, Defined by Box - Type
Model select Calculate followed by accept.

4 From the main toolbar select Rapid Move Heights ﬂ and in the form select

Calculate followed by Accept.

5 From the Main toolbar select Toolpath Strategies @ and from 3D Area
Clearance open a Model Area Clearance strategy.

.ﬂ 3D Area Clearance

Favourites ‘ ‘ I

1 F Corner Clearance

‘ Model Area Clearance

€& Model Profile

Preview

6 Select OK to open the Model Area Clearance strategy form.

Toolpath name | D30TRE-A1

.12, Workplane
- Block
-] Tool
[, Machinetool
ol Limit
BT e v cleaance]
.= Raster
Step cutting
@} wall finishing
H Unsafe segment removal
-4 Flat machining
High speed
-z Order
-J Approach
T Automatic verification
-ﬂ. Cutter compensation
% Point distribution
E Tool axis
- Machine axis control
=4 Rapid move heights
j'|m Leads and links
ﬁ Start point
éf End point
- Feeds and speeds
.5 History
.. Motes and Description

~

[Modél area clearance

Cut direction
Profile

| Climb

Tolerance
X
Thickness
Do ]
Stepover

[200 |

Stepdown

v| [¥] [oo_|

i Automatic
L
Constant stepdown

[[] Rest machining

T |
| Calculate | | CQueue | |

QK | | Cancel |

&  As soon as the Model Area Clearance dialog is opened, the unprocessed
Toolpath appears in the PowerMILL explorer.
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7 In the Model Area Clearance dialog:
a Enter the Toolpath name as D5S0TR6-A1
Select Style as Raster.
For Cut direction - Area select Any
Set Thickness to 0.5
Set Stepover to 20
Set Stepdown to 10

8 In the Model Area Clearance local explorer select Limit.
Block

- 0 o O T

Lirnit ﬂ ~

9 In the Limit options, Block category, switch to limit tool center to block edge.

10 Keeping all other values as default, Calculate the strategy.
11 After the Toolpath has been created, close the dialog.

=8> Toolpaths

- @)@ > DSOTR6-A1
-9 Tools

. @ 7| >D50TRE

H s N A

Eé Double left mouse click on the explorer symbol (in this case 4 ) to
activate or de-activate the Toolpath.

Click the small + box to expand and view data used to create the toolpath.
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Rapid Move Heights combined with Leads and Links

You can modify the basic Safe Z and Start Z from the Rapid Move Heights dialog.

Geometry

MNormal

0.0 [ [o.0 [[120 |

Rapid height
Plunge height
Calculate dimensions
Rapid clearance
Plunge clearance

Drawing options
[ Draw rapid surface
Opacity 20
[ ]Draw plunge surface
Oparity 20
| Apply | | Accept | ‘ Cancel |

Click the Calculate button to set the Safe Z and Start Z to be at safe distances
above the top of the Model (whole or selected) or Block (whichever is the highest).

B,

¢  safeZis always above Start Z.

= Safe Z specifies a fixed height at which rapid moves across the work piece can
safely occur.

= Start Z specifies a fixed height at which the slower, plunge feed rate is applied
before the tool cuts into the work piece.

Rapid Move Heights works in conjunction with the Leads and Links dialog M,
providing a more comprehensive choice of Toolpath link options.

Z heights | First lead in I Lead in I Lead out | Last lead out
Extensions Links | Point distribution

Short/Long threshold

Retract and approach moves Short

Along | Tool axis v| | Safe v|

[+] Automatically extend Leng

Maximum length | 250.0 Safe v

Default

Retract distance | 0.0 Safe w
Approach distance

[] Arc fit rapid mowves

Are radius (tool diameter units) | 0.25

Gouge check

Use polar links
Apply links

Apply || Accept || Cancel |
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= Safe - Applies the plunge feed rate from a fixed height above the job. This is
more predictable and reassuring, but the non-cutting (air) moves takes more
time and is inefficient, especially in the case of large, deep components.

Short
Safe
Long
Safe

Default
Safe

= Skim - enables the downward, rapid feed rate to continue to a specified
incremental Start Z above the full plunge depth before the slow plunge feed
rate ‘cuts in’. Skim then applies a rapid retract to an incremental Safe Z above
the highest point on the component ‘in line’ with a linear link move to the next
plunge position. To cater for all types of machine tools, this move is a Skim
Feed Rate (G1) (solid purple line), instead of a Rapid (G0) (dashed red line).

Short
Skim

Long
Skim

Default
Skim

= Incremental - applies the rapid feed rate all the way down to an incremental
Start Z measured from the full plunge depth, at which point, the slow Plunge
Feed Rate ‘cuts in’. The Plunge option differs from Skim in that all rapid link

]

;

moves occur at the Absolute Safe Z.

Short
Incremental

Long
Incremental

Default

Incremental

& The default Link move settings in the Model Area Clearance strategy
template are Short/Long = Skim and Default = Incremental.
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Feed Rates

The Feeds and Speeds dialog uses the Style and Colour of elements along a
toolpath to register the correct Rapid Move or Feed Rate values.

= Fixed (GO) Rapid moves = Red Dashed, Toolpath elements
= Variable (G1) Feed Rate moves = Green/Orange, Toolpath elements.

= Plunge (G1) Feed Rate moves = Pale Blue, Toolpath elements

= Skim (G1) Feed Rate moves = Purple, Toolpath elements.

g
1 From the Main toolbar, select the Feeds and Speeds button E and enter the
values (shown below) in the Cutting Conditions area of the dialog.

Cutting Conditions

Spindle Speed (Recommended: 1200 rpm)

B/ 15000

rpm

Cutting Feed Rate (Recommended: 400 mm,/min)

500.0

mrm/min

Plunging Feed Rate (Recommended: 40 mm/min)

30.0

Skim Feed Rate

mrm/min

mrm,/min

2 Click Apply to assign these values to the active Toolpath (D50TR6-A1) and then

select Accept to close the dialog.

3 In the PowerMILL explorer, right-click on the toolpath and select Settings....

=& Toolpaths

N -WEF 1> D50TR6 Al

-4 Tools
O Beundaries
1—_‘P Feature Sets

(=% ,,_@‘ Workplanes

il s

w- 3 || > D50TRE

[]---Q Levels and Sets

D50TR6_A1

Simulate from Start

v Activate

Activate Workplane

Settings... L.\y‘

I=O The toolpath can also be activated or deactivated using the Activate option in
the context menu.

4 This reopens the Model Area Clearance dialog.

5 Select the make a copy of the Toolpath ﬁ] button.

6 On the left of the Model Area Clearance dialog is a local explorer window.

Toolpath name

D30TRE-AT_1

----- k_ Workplane
- Block

----- |\_,| Tool

..... {2, Machine tool

----- o8 Limit

i
.= Raster [}

Mg Step cutting

@} Wallfinishing

i R S s N ey

[Model area clearance

Style

Cut direction

Raster
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When a local explorer option is selected the individual page is displayed in the
main dialog. This makes it easier to navigate specifically through the pages for
the required strategy.

-.’?:;:.'.1 Toolpath name | DSOTRE-A1_t |
Raster ]

Fixed direction

Angle [00 |

Cut direction

7 From the local explorer, select the ITl to the left of Leads and links to access the
further options Lead in, Lead out, and Links.

EBNM] Leads and links EBY A Leads and links hort/Long threshold [ 100 |
i -] i [ ]
- Start point 17 Lead in Short | Safe v
df End point b 17 Lead G_Ut/.—-""' — -
1Y Links Long |Safe v

@ Start point :

Default | Safe v

8 In the Links page change the Short, Long, and Default link moves to Safe.

Click Calculate to create a new Toolpath with the modified settings. Once
processing is complete, close the dialog.

The Tool now performs rapid moves (dashed red) at a fixed height (Safe Z)
above the part (Default height is 10).

All Plunge feedrate (pale blue) moves start from a height between the Safe Z
and the top of the part (default height is 5)
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Statistics

Provides you with essential information about the active toolpath and associated
parameters.

1 In the PowerMILL explorer, right-click the latest Toolpath D50TR6-A1_1 and
from the local menu select Statistics.

The dialog with information about the toolpath and its associated settings is

displayed.
&
Entity [}3
D50TRE-A1_1 ~
Leads and Links
Length Time
Ramp 0:00:00
Total 0:58:58
Cutting Moves
Length Time
Linear 1:40:36

Arcs 177.797471 0:00:21

Total 50652.133767

ﬂII
=

Total 68613.463466 [ 2:40:16 1)

Close

In this case, the total machining time is around 2hrs 40mins

2 Right mouse click on the original Toolpath D50TR6-A1 and from the local menu
select and view the Statistics.

In this case, the total machining time is around 2hrs.

This large time saving is achieved simply by using Skim in the Links dialog. In
the original toolpath, Safe was used, resulting in an excessive amount of the
Link moves being in fresh air.

Simulating the toolpath

3 Right mouse click on the Toolpath D50TR6-A1 and from the local menu select
Simulate from Start.

&> DsoTRe-ALL v il DSOTRG . DI04l < b KDY ] A

“&  Ifnot already displayed the above Simulation toolbar will appear
automatically.

4 Use the Play button M to run the simulation and control the speed with the
slider bar.

5 If the ViewMILL toolbar is not already open, from the main pulldown menus
select View - Toolbar - ViewMILL.

9 & x

3-8 Copyright © Delcam Ltd



PowerMILL 2016 3. 3D Area Clearance

6 In the ViewMILL toolbar, select the Red sphere to connect ViewMILL to the
simulation controls (The sphere will now be Green and the current Block will be
loaded into ViewMILL).

DleveEed I/ wvE @

7 Select the Plain Shaded Image option and run the simulation again

8 Switch the ViewMILL to No Image |!| to return to the PowerMILL session

and then disconnect ViewMILL 9 from the simulation process.

When you toggle back to PowerMILL, the ViewMILL session still exists in the
background, ready to include further toolpaths as required.

If the ViewMILL session is still connected, then, even though it is set to No
Image, ViewMILL will continue to update it in parallel with any further toolpath
simulations.

Saving the Project
9 From the Main menu, select File > Save Project.

The Project (...\COURSEWORK\PowerMILL-Projects\Spkr-Core) is now
updated.

We will now delete the contents of the PowerMILL explorer and return the
PowerMILL session back to the original default settings.

10 From the Main menu, select File > Delete All.

11 From the Main menu, select Tools > Reset Forms.
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Other Model Area Clearance - Style examples

There are 4 different Style options in the Model Area Clearance strategy.

Style
Offset model H
Raster
ot crection BiEETEEEN
Profil
e Offset all
Climb - Vartex

We have already used Style - Raster in the previous example. So for the next
section we will simply show the basics of other 3 options (Offset Model, Offset All,
and Vortex) on a single Z level.

Offset Model — Basic example

This variant of the Offset Area Clearance is primarily designed for High Speed
Machining. 1t provides very consistent tool loading at the expense of increased
number of rapid air moves across the component. This strategy, if applied correctly,
can go a long way to minimise wear to both tooling and machine.

The strategy is based on the profile around the component at each Z Height, being
continually offset outwards, to be trimmed to the limits of the material Block.

1 Import the Model:
...... \PowerMILL_Data\models\Handle.dgk
2 Save Project As:
...... \COURSEWORK\PowerMILL_Projects\Handle

3 Create a Dia 16, Tiprad 3, Tool named D16TR3.

4 Calculate a Block @ to the full model dimensions.

5 Lock the Z max and Z min values, enter an Expansion value of 10 and
Calculate.

6 In the Rapid Move Heights E dialog, select Calculate.
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7 Select Toolpath Strategies
Area Clearance strategy.

Y

, and from 3D Area Clearance open a Model

8 Input data into the pages of the form exactly as shown below.

Toolpath name | D16TR3-OffsetModel

----- k Weorkplane
- Block
..... u Tool

----- "y Step cutting

..... £l Wallfinishing

ﬂ Unsafe segment removal
g Flat machining

Ty Automatic verification

‘ﬂ_ Cutter compensation

----- @ Machine axis control
j Rapid move heights
@17 Leads and links
g4 Start point

ﬁ End point
(-7 Feeds and speeds

----- =] Notes and Description

L4

Style

Cut direction

Profile Area

| Climb vl Climb vl
Tolerance

Thickness

Stepover

Stepdown

Automatic v 200

Censtant stepdown

9 Select the Offset page and tick the Spiral option.

Toolpath name | D16TR3-Offsethodel |

----- k Waorkplane
-l Block
..... u Tool

----- =, Machine tool

[—]-‘ Model area clearance

=Y Offset

"uy Step cutting

# Wall finishing

: ﬁ Unsafe segment removal

ofset

Advanced Offset Settings
| Maintain cut direction
[#] Spiral

Remove cusps

[ Machine smallest first

10 Select the Flat machining page and select Machine flats - Off.

----- k Waorkplane
- g Block
..... U Tool

----- B, Machinetool

"ag Step cutting
@b wall finishing
ﬂ Unsafe segment removal

o4 Flat machining

= High speed

m

Machine flats
Multiple cuts
Murnber of cuts Stepdon
1.0

Final stepdown

1.0

11 At the bottom of the dialog, click Calculate to create the Toolpath.

12 Close the dialog and select an ISO 1 view.
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& The toolpath is displayed above with the Leads and Links undrawn.

13 In PowerMILL explorer, right-click the Toolpath and select Simulate from
Start to display the Simulation toolbar.

...... fE, Machine Tools

@ NC Programs

21-+8> Toolpaths

v ®

-9 Tools D16TR3-hsm

O Boundari

----- 4 Patterns Simulate from Start I}
1:? Feature 5

mtEC Workpla + | Activate

14 On the Simulation toolbar, select Play M to view the toolpath simulation.

e
EQ To stop the simulation, press the Esc key on your keyboard.

The tool continuously, climb mills, starting each tool track at a distance from the
material Block to allow the tool to reach optimum Feed Rate before contact.
The material removal rate in this type of strategy is generally very consistent.
The strategy can be further improved using advanced settings to progressively
smooth away sharp corners and straighten the toolpath geometry as it offsets
further away from the component form.

15 In the PowerMILL explorer, right-click the active D16TR3-OffsetModel
toolpath and select Settings to reopen the Model Area Clearance dialog.

16 Click ﬁ] to create an active copy of the toolpath.
17 In the Model Area Clearance dialog, select the High speed page.
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Toolpath name | D16TR3-OffsetModel_HSM

e

----- 2 Workplane A

-l Block
----- L_J Tool

..... E Machine tool Proﬁlesmoothing
----- o8 Limit Radius ( tool diameter units )

-4# Model area clearance 0

ol Offset

..M Step cutting . .
@l Wall finishing Raceline smoothing

ﬂ Unsafe segment removal
@ Flat machining 0 230 %
2;7 Order [ Trochoidal moves

I Approach

: e g Maxirnum owverload
--Tg Automatic verification

ey o,
- {ff Cutter compensation 10.0 E2
- p
----- Q. Point distribution =
----- Tool axis
----- # Machine axis control
M Doid s bbb

a Select Profile smoothing and set Radius (TDU) to the maximum slider
value of 0.2

b Select Raceline Smoothing and set the slider value to 25 (%).

¢ Click Calculate to create a new toolpath D16TR3_OffsetModel_HSM with
the improved smoothing characteristics.

Compare the Model Area Clearance toolpaths. Note the progressive
straightening of tool tracks on the second strategy with 25% Raceline
smoothing applied.
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Offset All — Basic example

This variant of the Offset Area Clearance is better suited to softer materials such
as modelling foam, resins etc. It will remove material with a larger stepover and
the minimum amount of lifts, but this is more than likely to result in the tooltracks
containing sharp changes of direction and an inconsistent removal rate.

1 In the PowerMILL explorer, right-click the active D16TR3-OffsetModel
Toolpath and select Settings to reopen the Model Area Clearance dialog.

Click ﬁ] to create a copy of the Toolpath.

2
3 Rename the new toolpath as D16TR3-OffsetAll.
4 In the Model Area Clearance dialog, main page select Style - Offset All and

then input data as shown below.

Jags Toolpath name | D16TR3-OffsetAll
Frie | |

----- k. Waorkplane A
-l Block

rioibdél area clearance

"y Step cutting | Offset all w

..... @ Wall finishing T

Cut direction
H Unsafe segment removal Profile Area
- Flat machining | Climb | | Climb

Tolerance

ili Cutter compensation F R

..... #3 Point distribution i
L] [0s

Tool axis

@) Machine axis control
j Rapid move heights Stepov_er
7111 Leads and links [60
ﬁ Start point
&' End point Stepdown

- fr Feeds and speeds [ Automatic v [200

Constant stepdown

[] Rest machining

Calculate| | Queue | | (0] 4 | | Cancel |

5 In the Model Area Clearance dialog, select the High speed page and update the
data as shown in the following illustration.
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=

o8

ﬂ Toolpath name

D16TR3-OffsetAll

.12, Workplane

[l Block

U Tool

.2, Machine tool

88 Limit

=2 Model area clearance
... Offset

..My Step cutting

@é Wall finishing

ﬁ Unsafe segment removal
> Flat machining

-y Order

J Approach

.. T Autematic verification
ﬂ’_ Cutter compensation
4% Point distribution

}f‘; Tool axis

i) Machine axis control
j Rapid move heights

Profile smoothing
Radius ( tool diarmeter units )

0
[[]Raceline smoothing

25.0 %
[] Trochoidal moves
flaximum owverload

10.0 )

Links

6 At the bottom of the dialog, click Calculate to create the Toolpath.

7 Close the dialog and select an ISO 1 view.

8 Perform a toolpath Simulation to observe the tool movement in this strategy.

In the above Offset-All style toolpath, the tool plunges into the individual areas
and profiles it's way outwards following both the component model and Block

forms.
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Vortex - Basic example

This specialist, variant of Model Area Clearance is primarily designed for use with
solid carbide tools on hard materials. Wherever necessary the Vortex strategy
applies complex, optimised trochoidal, movement to achieve the ultimate control
over the loading on a cutting tool.

1 In the PowerMILL explorer, right-click the active D16TR3-hsm_1 Toolpath
and select Settings to reopen the Model Area Clearance dialog.

2 Click ﬁ] and create a copy of the Toolpath.
3 In the Model Area Clearance dialog, main page select Style - Vortex.

—a —— |
| i Toolpath name |D16TR3-Vortex

----- 1z, Workplane = |Modél area clearance

-l Block

B, Machine tool

@ Vortex
"y Step cutting
& wall finishing T
H Unsafe segment removal Profile
g Flat machining
'ﬁ? High speed

ECIimb

Tolerance

a1
T Automatic verification LU

- {f Cutter compensation Thickness

----- l‘f Tool axis @I i_O.S |

# Machine axis control
.= Rapid move heights S -
717 Leads and links mﬂ

ég Start point
éf End point Stepdown

]r?- Fe.eds and speeds iAutomatic v I_?_O_Cl_

Constant stepdown

[ Rest machining

|Ca|cu|ate| | Queue | | oK | | Cancel

a Input Thickness 0.5
b Input Stepover 1
¢ Input Stepdown 20
4 Select the Flat machining page and set Machine flats to Off.
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Toolpath name | D16TR3-Vortex |

figs
&
..... . Workians Fatmachinng |

-l Block

..... l___J Tool Machine flats

----- E e
----- o8 Limit

[_]-.J&u Model area clearance [ Multiple cuts

A Vortex . Murmber of cuts Stepdown
Mag Step cutting 1 10

& Wall finishing
ﬂ Unsafe segment removal ["] Final stepdown

(M Flat machining 1.0

5 Select the Vortex Page and set Minimum Radius (r) to 3.0

Toolpath name | DI6TR3-Vortex |

..... 12, Workplane ﬁ

-l Block
..... E Tool Cutting feed rate
..... Machine tool
. A =
..... o Limit mm/min A
[—]--J.ﬁ Model area clearance Minimum radius (1)
"
----- "y Step cutting ﬁ
@} Wallfinishing o : ;
ﬁ Unsafe segment remaoval M e oy ﬁ
- Flat machining _.1
..... T High speed
..... A Order [T Lift on return moves
w . 0

Increasing the Minimum Radius value will enlarge the inherent Trochoidal
moves which should in turn enable a higher Feedrate to be used with the

Vortex strategy.

6 Select the Unsafe segment removal page, tick Remove segments smaller
than threshold and input a Threshold (TDU) value of 0.5

Toolpsth name | D16TR-Vortex |

Jags
&
..... 17, iorkiane Unsofe segment removal |

- fjgh Block
..... U Tool
..... g Machine tool Remaove segments smaller than threshold
Jﬁ Limit Threshold (tool diameter units)
= Model area clearance

J&u Vortex
~™u Step cutting [ Only rermove segments from enclosed areas
&l wall finishing

ﬂ Unsafe segment removal
----- &3 Flat machining

7 At the bottom of the dialog, click Calculate to create the Toolpath.

8 Close the dialog and select an ISO 1 view.
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9 Select File - Save Project to update the contents of:-
...... \COURSEWORK\PowerMILL_Projects\Handle

10 From the Main pull down menus, select File > Delete All.
11 From the Main pull down menus, select Tools > Reset Forms.
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Area Clearance — Unsafe Segment Removal

This option is designed to filter out machining of confined areas that involves a small
movement of the cutting tool. In the following example, it is applied to prevent a
relatively large tool attempting to plunge into a deep pocket area where a smaller
tool would be a better choice.

1 Open the read-only Project:

...... \PowerMILL_Data\Projects\MountingBlock-Start
2 Save Project As:

...... \COURSEWORK\PowerMILL-Projects\MountingBlock
3 Activate the Toolpath named No-AreaFilter.

The existing toolpath allows the cutter to machine into confined areas. This
results in sudden sharp changes of cutting direction and excess loading on the
tool.

4 Right-click on the toolpath named No-AreaFilter and from the local menu, select
Settings to open the original Model Area Clearance dialog.

5 Click the Create a new toolpath based on this one button, to create a copy of

the toolpath.
gl
Tool Lead h

[ Create a new toolpath based on this one |

Rename the copy of the toolpath as AreaFilter.

In the Model Area Clearance dialog, select the Unsafe segment removal page.
Tick the option, Remove segments smaller than threshold.

Input a Threshold (tool diameter units) value of 0.5

- O 00 N O

0 Un-tick the Only remove segments from enclosed areas option.
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P Toolpath name | AreaFilter

12, Workplane [Unsafe segment removal 1
- Block
U Tool
-.[, Machinetool Remove segments smaller than thresheld
088 Limit Threshold (tool diameter units)
= ‘ Model area clearance

0.5
€ Offset

g Step cutting
@I Wall finishing

ﬁ Unsafe segment removal

g Flat machining

[] Only remove segments from enclosed areas

All tool tracks spanning a distance less than the Tool Diameter (TDU) are filtered
out and will not appear in the final toolpath.

11 Calculate the Model Area Clearance dialog and once processing is complete,
close the dialog.

Unsafe Segment removal has been applied to prevent the cutter attempting to
plunge into and machine confined areas (Pockets).

However, there are a couple of undesirable spikes on the remaining toolpath.
These can be reduced by applying the High Speed - Profile Smoothing option.

12 In the PowerMILL explorer, right-click the toolpath named AreaFilter and select
Settings to open the original Model Area Clearance dialog.

13 Click Create a new toolpath based on this one button, to create a copy of the

toolpath.
T nnl---r: @ | ead h

| Create a new toolpath hased on this one |

14 Rename the copy of the toolpath as AreaFilter-ProfileSmooth.
15 In the Model Area Clearance dialog, select the High Speed page.

16 Select the Profile Smoothing option with the Radius (Tool Diameter Units)
value set to 0.2
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@ Toolpath name |AreaFi|ter_ProfiIeSmooth |
----- & bahpesd ]
-l Block

----- Q Tool
..... 2, Machine tool Profile smoothing
..... o8 Limit Radius ( tool diameter units )
[-]--’ Model area clearance -u;J_
‘ Offset i

..My Step cutting ) )
i ﬂ Wall finishing []Raceline sroothing

ﬂ Unsafe segment removal
-&@» Flat machining [ 250 2

i High speed

17 Calculate the Model Area Clearance toolpath and once processing is complete,
close the dialog.

The internal, sharp corners around the toolpath outer profile are now smoothed.

18 From the Main pull down menus, select File > Save Project to update the stored
data (.....\COURSEWORK\PowerMILL-Projects\MountingBlock).

19 From the Main pull down menus select File > Delete All.

20 From the Main pull down menus select Tools > Reset Forms.
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Model Rest Area Clearance example

1

It is generally good practice to use as larger diameter tool as possible for the initial
Area Clearance operation. This ensures that the maximum amount of material is
removed as quickly as possible. However, the large diameter tool may not have full
access to certain internal corners or pockets within the component. As a result,
these areas will require further roughing out with one or more, smaller diameter
tools before running the Finishing strategies.

In the Model Rest Area Clearance options, a smaller Tool is referenced either to
an existing Toolpath or a Stock Model, such that tool tracks will only be produced
locally within the remaining material (stock).

Import the model:
...... \PowerMILL_Data\models\WingMirrorDie.dgk

Save Project as:
...... \COURSEWORK\PowerMILL-Projects\WingMirrorDie-Ex1
Create a Tip Radiused tool of Dia 40 tiprad 6 and Name D40TR6.

From the Main toolbar open the Block dialog and Calculate using the default
settings, Defined by - Box to and Type - Model.

Using the default settings, select Calculate in the Rapid Move Heights.

3-22
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Y

6 Select Toolpath Strategies
Area Clearance strategy.

, and from 3D Area Clearance open a Model

& ‘ Toolpath name | D4OTRS-D1
L
----- 17, Workplane * | |Model area clearance

gl Block
Style

[—j‘ Muodel area clearance @

"My Step cutting

&l wall finishing

H Unsafe segment removal
@ Flat machining

ﬁ? High speed

A; Dsder Telerance
Approach wi
T Automatic verification ﬁ”—

Cutter compensation e

----- 4\\.0 Point distribution e —
" Tool axis |L|

@ Machine axis control

X R Stepover

=37 Rapid move heights B
] im Leads and links M
- Start point
ﬁ End point S

A-fr Feeds and speeds |_Automatic v_| 100 |

& History
=] Motes and Description CrSEE g B

.O‘Ffset muodel

Cut direction
Profile Area

| Climb vl | Climb

[[] Rest machining

|Calcu|ate| | Queue | | oK | | Cancel |

7 Inthe Model Area Clearance strategy dialog:
a Enter Toolpath name - D40TR6-D1

Select Style - Offset Model

Input Thickness 0.5

Input Stepover 20

® o O T

Input Stepdown 10

8 In the local explorer, select the Limits page, and set the Block - Limit to Limit
tool centre to block edge.

Block

9 In the local explorer, expand the Leads and Links options, and then select Lead
In.

B..]I[ Leads and links

----- 7 Lcod o

1T Lead out
L J Links
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10 In the Lead in window, select 1st Choice - Ramp - Ramp options..

11 Input the following Ramp Options:

1st Choice | 2nd Choice

Follow Max zig angle
| Circle v 4.0
Circle diameter (TDU)
Clased segments only
Ramp height
Type Height

| Incremental v | 5.0

12 Click Calculate to process the Model Area Clearance toolpath.
13 Select an ISO 2 view.

The Offset Model - Area Clearance strategy follows the model contours while
gradually offsetting into the remaining material at each Z Height.

14 Right-click the toolpath and select Simulate from Start to display the
Simulation toolbar.

&9 Toolpaths

N Pee 1> DA0OTR6-D1

44 Tools D40TR6-D1
o Boundaries
..... 4 Patterns Simulate from Start h

v Activate

| bwmsor v g s v @ b 004l I> <4 b KM — & =
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15 Ensure that the ViewMILL toolbar is also active.
P e HedD I %y H @

16 Switch the ViewMILL On/Suspend setting to a green sphere Ij, and then

A
select the shiny shaded image icon |"*_|

17 Press the Play [> button to start the simulation.

& paoTRE-D1 v il DaoTRS v @ DIl > DD KD ) "‘

I:C? Undrawing the tool will speed up the simulation. You can control the display
of the tool by left clicking on the tool entity, light bulb in explorer.

- Toolpaths -8 Toolpaths

=9 Tools E*ﬁf Tools

B U —p = o L) B
: O Boundaries O Boundaries

The finished result indicates that in some areas of the model there is still too much
material for the finishing strategies to cope with.

As a result, a further area clearance strategy is required using a smaller tool to
continue locally into the remaining areas. This technique is known as Rest
machining.

18 Click 9 to suspend ViewMILL.

19 Click |!| to return to the PowerMILL window.
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Rest Roughing using a Reference Toolpath
1 Create a Tip Radiused tool of Diameter 16, Tip Radius 3 and name it as D16TR3.

2 Select Toolpath Strategies @ , and from 3D Area Clearance open a Model
Rest Area Clearance strategy.

-_';‘-_-'-:j:.ﬂ Toolpath name | D16TR3-D1

2 Workplane
g Block
U Tool

[, Machine tool

.8 Limit

o9
g Rest

4@ Dffset

.."mg Step cutting

@ Wall finishing

H Unsafe segment removal
g Flat machining

-.JF High speed

g Order

J Approach

.. T Automatic verification
. Point distribution

l‘fa Tool axis

-{#) Machine axis control
ﬁ Rapid move heights
0171 Leads and links

ﬁ Start point

ﬁ End point

f-fqr Feeds and speeds

.5 History
.| Motes and Description

'Model rest area clearance
Style

Offset model v-l
Cut direction

Profile Area
| Climb v/ |Climb v/

Tolerance

0.1

Thickness

05 ] %
Stepover

¥][(o |

Stepdown

Autematic v [5.0 |
| [

Constant stepdown

Rest machining

|Ca|cu|ate| | Cueue | | QK | | Cancel |

By directly selecting Model Rest Area Clearance, the Rest machining options
and the most suitable style, Offset Model will already be active in dialog.

Enter Stepover as 1
Enter Stepdown as 5

® o O T 9o

[#] Rest machining

Enter a new Toolpath name D16TR3-D1
Keep the Thickness as 0.5

Select the Rest page from the strategy explorer.

—

E]‘ Model rest area clearance
e

o<} Oﬁsel}

Mg Step cutting

.. @l Wall finishing
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f Set the Rest machining type as Toolpath, enter D40TR6-D1 as the
reference toolpath, and input Detect material thicker than as 0.6

E Waerkplane

-l Block

U Tool

..... [ Machine tool
..... @ Limit

Muadel rest area clearance

- &» Offset
My Step cutting
L@k Wall finishing

~

Rest

Rest machining

Toolpath v| | D40TRe-D1 v

Detect material thicker than | 0.6

Expand area by

g In the local explorer, select Unsafe segment removal page and if set, un-
tick the Remove segments smaller than threshold option.

Maodel rest area clearance
o Rest

..@ Offset

"'. Step cutting

L@l Wall finishing

ﬂ Unsafe segment removal

.g@» Flat machining

-~

{Unsafe segment removal }

ve segments smaller than threshold
Eshold (tool diameter units)

085

Only remove segments from enclosed areas

h Activate the D16TR3 tool to be used in the new toolpath.

3 Click Calculate to process and create the additional Offset Model - Area
Clearance toolpath and then Close the dialog.

4 From the Main pull down menus select File - Save Project to update:

\COURSEWORK\PowerMILL-Projects\Wing_Mirror_Die
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5 Switch the ViewMILL On/Suspend button to a green sphere I:

6 Select the Rainbow Shaded Image |"_|
7 Right mouse click on the toolpath D16TR3-D1 and select Simulate from Start.

8 Press the Play [> button to start the simulation.
& Di6TRI-DL ~ i D6TR3 = b Il 4> <4 Db KDY T

The ViewMILL simulation shows this toolpath shaded in a different colour where
it has machined in areas the previous toolpath did not cover.

The Reference toolpath has successfully accessed material closer to the
component form.

This will reduce the risk of excessive wear or damage to tools used for the
subsequent finishing operations.

9 Click the ViewMILL On/Suspend button to a red sphere v and then click |!|
to return to the PowerMILL window.

Rest Machining using a Stock Model

An alternative method for rest roughing is the use of a Stock Model instead of a
Reference toolpath.

The benefits of using a Stock Model compared to a reference toolpath are:

= The remaining surplus material can be visualised and registered along with the
associated toolpaths.

= A rest machining strategy referenced to a Stock Model will include the effect of
all previous toolpaths currently registered to that Stock Model.

= A toolpath that was created to a different workplane (for example, multi-axis)
can be referenced to a Stock Model.

& Itis not possible to apply a rest machining strategy referenced to a
toolpath that was created to a different workplane.

3-28
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In this example a Stock Model is created to initially include the D40TR6-D1
toolpath. Then, a copy of the toolpath, D16TR3-D1 is created using the Stock
Model for the rest machining reference.

1 In the PowerMILL explorer, Activate the toolpath D40TR6-D1.

-4» Toolpaths
' 5-v) o & BT
@)y & DIETR3-DL D40TR6-D1
-4 Tools
v | = DaoTRE Simulate from Start
w- ¢l DI6TR3 =
{:J Boundaries v | Activate %
2 In the PowerMILL explorer, right-click Stock Models and select Create Stock
Model.
Ct. Models ‘
ﬁ:. ‘ 00 1S | Name
¥ Groups Stock Models 1
-4 Macros Toolbar —/* Tolerance Stepover
i Create Stock Model N | 01 P-U
! ImROIES ! Rest thickness Workplane

0.2 v

Accept | Cancel

3 Accept the above default values for the triangle mesh creation.

4 In the PowerMILL explorer, right-click the newly created Stock Model 1 and
select Apply > Active Toolpath First.

-4 Stock Models
AN
¥ Groups
--E Macros

1
v Activate
Settings
v Draw
Drawing Options 3
Refresh Rest Material
Rename
Volume

Export...

Calculate

Apply 3 Block

Edit » Active Toolpath First %

Both the currently active Toolpath and Block are added to Stock Model.

& Stock Models =& Stock Models
Y 1 SRR 1> 1

oo Tolerance @ 0.1 » Tolerance : 01

e 0 Stepowver @ 2 _’ » Stepover : 2
+ Rest Thickness @ 0.2 + Rest Thickness : 0.2
- [ [~ Block [~§ Block
... [=£# DAOTR6-D1 > i.. [«£# DAOTRG-D1>

5 From the same menu, select Calculate to physically update the Stock Model.
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A triangular mesh will appear representing the state of the material after the effect
of the first machining strategy, D40TR6-D1.

In the next two actions, The Stock Model will be changed to:-
a Visually remove the component form (Show Rest Material).
b Visually change the style from triangle mesh to a shaded form (Shaded).

6 From the same menu, select Drawing Options > Show Rest Material.
5‘ Stock Models

[= B
.o Tolerz 1
.o Stepo
.o RestT ¥ Activate
.. [
C L Settings
[ [-‘
..... o Groups v Draw
-8 Macros Drawing Options bV Wireframe
Refresh Rest Material Shaded
Rename

Show All Material

Volume v Show Rest Material

Export... Show Removed Material

7 From the same menu, select Drawing Options > Shaded to display the shaded
view of the Stock Model.

3-30 Copyright © Delcam Ltd



PowerMILL 2016 3. 3D Area Clearance

9‘ Stock Models

Y|
o+ Tolg 1
o Step)
» Rest| ¥ Activate

- [ .
..... [. Settings

----- ¥ Groups v Draw
-8 Macros

Wireframe
v | Shaded l}

Drawing Options »
Refresh Rest Matenial

n

8 In the PowerMILL explorer, Activate the toolpath D16TR3_D1.

9 Right-click on the toolpath D16TR3_D1 and select Settings to open the Model
Rest Area Clearance strategy dialog.

10 Click m to create a copy of the toolpath.

11 Select the Rest page and modify the settings as below using Stock model 1.

& Toolpath name | D1TR3-D1 1 |

..... 12, Workplane Rest J
- Block
----- U Tool Rest machining
..... E Machine tool [
..... 8 Limit !Stockmodel v| |1 V|
[—]‘ Model rest area clearance Stock Model state | D4OTRE-D1 v
----- aEm
_____ @ Offset Detect material thicker than
..... ey Step cutting p y
il Expand by | 0.0
----- ﬂ& ‘Wall finishing e
i} ini
ﬂ nsafe segment removal Minimum gap length !25.132?41
g Flat machining
..... T High speed [[] Consider previous Z Heights
..... g Order
..... g Approach
: -l i -
----- & Automatic verification
..... % Point distribution

12 Click Calculate to create an alternative and more efficient Rest Machining
toolpath named D16TR3-D1_1.

13 Close the machining strategy dialog.
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Although the toolpath D16TR-D1_1 appears (coloured purple) as a referenced
entity in the Stock Model list, the resultant machining effect is not included.

-4 Stock Models
-

5ay 1

..... o Tolerance : 0.1

..... o Stepowver @ 2

..... o Rest Thickness : 0.2
- [l-. Block

..... [~ DA0TR6-D1>
..... [+ D16TR3-D11

14 In the PowerMILL explorer, right-click the toolpath, D16TR3-D1_1 and select
Add to > Stock Model.

& At this stage, the Stock Model will disappear from the screen.

2> Toolpaths
V| ¢ & DA0TRG-D1
£ DI6TR3-D1

-4 Tools
O Boundaries
78 Patterns

#. Workplanes

[]--9 Levels and Sets

(- Models

-4 Stock Models

: " Lt

+ Tolerance : 0

+ Stepover : 2

o Rest Thicknes:
[+~ Block
[~ D4OTRG

Lo [+4£F DI6TR3

‘. [ D16TR3
.7 Groups
-8 Macros

1) §
ERUEE 1> D16TR3-Da

@ Feature Sets v

D16TR3-D1_1
Simulate from Start

Activate
Activate Workplane

Settings...
Queue

Recreate Block
Select Surfaces

View Picked Z Height

View Feed Rates

Draw

Drawing Options 3
Colour 3

Rename

Save as Template

Add to r ’V

Craata Tndividial M Deneara e
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15 Right-click the active Stock Model and select Calculate to update it.

EI‘ Stock Models

ENEE E31

. o Tolerance : 0.1
- @ Stepover @ 2
. o Rest Thickness : 0.2
&~ [=§h Block
[c-' D40TRB-D1
[+£F DI6TR3-D11
[c-' D16TR3-D1 1>

16 From the Main pull down menus, select File > Save Project to update:
...... \COURSEWORK\PowerMILL-Projects\WingMirrorDie

17 From the Main pull down menus select File > Delete All.

18 From the Main pull down menus select Tools > Reset Forms.

Exercise

Area clearance with both unsafe segment removal and
rest roughing

1 Import the Model:
...... \PowerMILL_Data\Models\Cowling.dgk

2 Select an ISO 1 view.
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Machining setup

3 Create the following tools:
= Tip Radiused tool - Name D16TR3, Diameter 16 Tip Radius 3
= Tip Radiused tool - Name D12TR1, Diameter 12 Tip Radius 1

4 Create a Workplane centrally position at the top centre of the Model, and then
Activate it.

5 Calculate a Block using Defined by - Box and Type - Model, then change the
Min Z value to -80 and lock it by selecting the adjacent padlock.

6 Calculate the Rapid Move Heights using the default settings.

Area Clearance Strategies
1 Create a Model Area Clearance strategy named D16TR3-RGH1 using:
a The D16TRS3 tool.
The Style as Offset All.
A Thickness of 0.5
Stepover 8 and Stepdown 12
In the Flat Machining page use Level.

- 0 o O U

Select the Unsafe segment removal page.

Tick the box Remove segments smaller than threshold and leave the
other settings as default.

«Q
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2 Create another Model Area Clearance strategy named D12TR1-RGH1 using:
a The D12TR1 tool.

The Style as Offset Model.

Stepover 2 and Stepdown 3

In the Flat Machining page use Area.

Enable the Rest machining page and reference to the previous toolpath.

- ® o O T

Disable the Unsafe segment removal option.

3 Save Project As:
...... \COURSEWORK\PowerMILL._Projects\ModelAreaClear-Exercise
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ViewMILL Simulation

4 Perform a ViewMILL simulation with the Rainbow Shaded Image option |"'_|
active on both of the Model Area Clearance toolpaths.

@

5 Select Exit ViewMILL to close the current session.

“# Do not close the Project as it will be continued in the following section.

Area Clearance using the Step option

If a large stepdown is used in the Area Clearance strategies then the bulk of the
waste material will be removed as quickly as possible. This will inevitably leave large
steps on the remaining stock that would normally be reduced using a separate rest
roughing operation. However, if it is acceptable to use the same Tool then the Step
option will provide rest machining within the same Area Clearance strategy. In this
case additional passes are applied (where required) that step upwards between the
original Z Heights.
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© 00 N o o

Activate the existing toolpath D16TR3-RGH1 to restore the settings used.

Run a new ViewMILL simulation (as shown above) on the toolpath D16TR3-

RGH1.
o]

Select Exit ViewMILL '—— to close the current session.

Right mouse click on the active toolpath D16TR3-RGH1 and from the local menu
select Settings.

Select the ‘Make a Copy’ of the toolpath option ﬁ]

Rename the new toolpath as D16TR3_Step-RGH1

In the main page of the dialog change the Style to Offset model.
In the Model Area Clearance, local explorer, select Step cutting.
Tick the Step cutting box and enter values exactly as shown below.

r Toolpath name |D16TR3_Step-RGH1 |

k‘ Workplane A {Step cutting ]
- Block
- Tool ) Step cutting
[, Machine tool
o Limit Stepup
El' Maodel area clearance Detect material thicker than
o Offset
: Expand area by
""" @ Wall finishing ["] Constant volume removal
ﬂ Unsafe segment removal

10 Select Calculate to create the toolpath D16TR3_Step-RGH1.

11 Run a new ViewMILL simulation on the toolpath D16TR3_Step-RGH1.
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The above image shows the effect of the Step cutting option tracking upwards
from the first slice to get closer to the model form.

The Component has been ‘Roughed Out’ with maximum efficiency, close to the
final shape within the same strategy.

12 Save the Project.
13 From the Main pull down menus select File > Delete All.
14 From the Main pull down menus select Tools > Reset Forms.
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Model Area Clearance — Vortex example

1

Vortex machining is an area clearance strategy which rapidly removes material
from a 3D part while controlling tool load. Vortex is best suited to solid carbide
tools and is frequently used in combination with step cutting.

The engagement angle never exceeds that produced by a straight line cut with a
given stepover. This eliminates excessive tool load and all full-width cuts. This
enables you to increase feed rates. As the tool approaches the maximum
engagement angle, the strategy automatically changes to use a trochoidal path to
avoid tool overload.

Open the (read-only) Project:-
...... \PowerMILL_Data\Projects\Vortex2-Start

Save Project As:-
...... \COURSEWORK\PowerMILL_Projects\Vortex2

Activate the workplane, TopCentre-datum.

From the main toolbar select Block @ and using, Defined by Box - Type
Model select Calculate followed by accept.

From the main toolbar select Rapid Move Heights E and in the form select
Calculate followed by Accept.

Select Toolpath Strategies @ , and from 3D Area Clearance open a Model
Area Clearance strategy.
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Toolpath name

D16TR3-Vortex-RGH1

----- k_ Weorkplane
i Block

B, Machine tool

El"w Model area clearance

J\-n Vortex
"uy Step cutting
..... £l wall finishing
ﬂ Unsafe segment removal
- Flat machining
ﬁ? High speed

- §lli Cutter compensation
..... 3 Point distribution
----- }f, Tool axis

# Machine axis control
ﬁ Rapid move heights
le! Leads and links

ﬁ Start point
ﬁ End point

Cut direction
Profile

| Climb

Tolerance

Thickness

Stepover

Stepdown

Constant stepdown

[]Rest machining

Automatic w 12.0

|Caicutate| | Queue | |

ok || Cancel |

7 In the Model area clearance page of the strategy dialog:
a Enter Toolpath name - D16TR3-Vortex-RGH1

- ® o O T

Select Style - Vortex
Set Cut direction - Both Profile and Area - Climb
Input Thickness 0.5
Input Stepover 3.0
Input Stepdown 12.0

8 Open the Vortex page of the strategy dialog:

----- 12, Workplane
- Block
U Toal

..... £ Machinetool

[—j’ Model area clearance

Y o

.. g Step cutting

-} wall finishing

ﬁ Unsafe segment remaoval
--g@@» Flat machining

ﬁ= High speed

o Order

.. Approach

T Autematic verification
il Cutter compensation

:W

Cutting feed rate
1000.0 mmj/min

Minimum radius (r)

m

Lift on air moves

a Input Minimum radius (r) as 3.0

Z distance (z

01
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9 Open the Step cutting page of the strategy dialog:

A Vortex

“

b Wall finishing

H Unsafe segment removal

R o (SO T -

""" 12, Workplane = [Step cutting }
-l Block
----- |\_,| Tool
..... B, Machine toal [¥] Step cutting
..... o8 Limit Stepup 1.0
[—j--ﬂ Model area clearance
: Detect material thicker than

Expand area by

[] Constant volume removal

a Tick the Step cutting box and then input a Stepup value of 1.0

10 Open the Flat machining page of the strategy dialog:

----- 1/1 Workplane
-l Block

----- |\_‘| Tool

..... [, Machine tool

----- ol Limit

[_j---ﬁ Model area clearance
: 5 Vortex

g Step cutting

& wall finishing

' JFlat machining

; ﬁ-: High speed

H Unsafe segment removal

»

[Flat machining ]
Machine flats
Level -
[] Multiple cuts
MNurmber of cuts Stepdown
1 1.0

Final stepdown

10

a Set Machine flats to Level.

11 Open the Approach page of the strategy dialog:

..... L2, Workplane

- figl Block

----- |~_,| Tool

..... &, Machine tool

..... ol Limit

[_]..-ﬂ Model area clearance
'g Vortex

-."mg Step cutting
-8k Wall finishing
ﬁ Unsafe segment removal
g Flat machining
ﬁ-—‘ High speed

e Order

¥R 8/ nproach

m

diameter 0.65 and Height 5.

Area Clearance toolpath.

[Appmach }

Helical ramp

Max zig angle 4.0
Circle diameter (TOU] 065

Height 5.0

Add approaches from outside

12 In the Helical ramp options window, select Max zig angle 4 with a Circle

13 At the bottom of the dialogue select Calculate to process the Vortex - Model
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14 Perform a ViewMILL simulation on the toolpath to observe the Vortex strategy.

15 Save the Project.
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Machining Flat features within Model Area Clearance

The Model Area Clearance strategies in PowerMILL include options to control the

way in which flat areas of the component model are machined. These are accessed
from the Machine Flats page on the dialog.

1 Select File - Delete All and Tools - Reset Forms.
2 Import the Model:
...... \PowerMILL_Data\Models\Flats.dgk

3 Select File - Save Project As:
...... \COURSEWORK\PowerMILL-Projects\AreaClearFlats

Create a 12mm diameter End Mill tool named EM12.
Calculate the Block using the default settings.
Calculate default Rapid Move Heights.

N o o b

Keep the Start and End Point settings as default.

8 Select Toolpath Strategies @ , and from 3D Area Clearance open a Model
Area Clearance strategy.
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Toolpath name

o

----- k Workplane -

- Block
----- |_| Tool

..... "my Step cutting

-4} wall finishing

ﬂ Unsafe segment removal
- Flat machining

..... E? High speed

..... ~ Order

----- T Approach

..... T Automatic verification
_Lll_ Cutter compensation

..... Tool axis

----- # Machine axis control
g Rapid move heights
I:J"II_! Leads and links
&' Start point

- End point

EM12-FlatsOFF

..[2] Motes and Description W

i

Style

Offset all v

Area
| Climb vl

Cut direction
Profile

| Climb v|

Tolerance

Thickness

Stepover

Stepdown

v 12,0

| Automatic

Constant stepdown

[ ] Rest machining

9 In the Model Area Clearance strategy dialog:
a Enter the Name as EM12-FlatsOFF.

Set Thickness to 0.5

Set Stepover to 5

Set Stepdown to 12

Select the Flat machining page and set Machine flats to Off.

® o O T

Toolpath name | EM12-FlatsOFF |

_____ 1. Workplone Fatmachining |
-l Block
..... |_| Tool Machine flats
----- E Machine teol
..... & Limit
[—]-‘ Model area clearance [] Multiple cuts
@ Offset ) Iumber of cuts Stepdovn
"= Step cutting 1 1.0
&4 Wall finishing
ﬁ Unsafe segment removal ["] Final stepdown
g /2t machining] 10
High speed

10 Click Calculate to process the toolpath and then Close the dialog.
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When the Machine flats option is set to Off, the toolpath totally ignores the flat
surfaces of the model. It maintains the defined Stepdown value and performs area
clearance across the material Block at each Z Height.

Right-click the active toolpath, EM12-FlatsOFF and select Settings.

Y

Click m to create a copy of the toolpath.
Change the new toolpath name to EM12-FlatsLEVEL.
On the Flat machining page, change Machine flats to Level.

a b O DN

Calculate to process the toolpath and then Close the dialog.

When the Machine Flats option is set to Level, the toolpath machines the whole
Block area for each flat area. The Stepdowns are reduced as required to be
constant between individual flat areas.

6 Right-click the active toolpath and select Settings.

7 Click m to create a copy of the toolpath.
8 Change the toolpath name to EM12-FlatsAREA.
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9 On the Flat machining page, change Machine flats to Area.

10 Calculate to process the toolpath and then Close the dialog.

The Model Area Clearance toolpath now removes material locally on each
individual flat area leaving a total of 0.6mm stock (The Thickness plus the
Tolerance). The nominal stepdown remains constant with flat area machining

occurring separately between these levels.

11 Select File - Save Project to update:-

...... \COURSEWORK\PowerMILL-Projects\AreaClearFlats

Machining Flats separately using Slice Area Clearance

In PowerMILL Pro it is possible to use Slice Area Clearance to separately
machine the flat areas of a model to their exact height. This could be used:

a As a finishing strategy, applied to the flat areas after a Model Area
Clearance roughing strategy where Machine flats was set to Level or

Area.

As a secondary roughing strategy, applied to the flat areas only, that follows

on from a Model Area Clearance where Machine flats was set to Off.

There are several types of 2D entity that are supported in the Slices options:-

[Slice area clearance

Style

&

Cut direction
Profile

Slices
Toolpath

Boundary
Pattern
File
Toolpath

A

- 46
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12 Right-click on the EM12-FlatsArea toolpath and select Activate to reinstate all
settings and parameters used.

Y

13 Select Toolpath Strategies
Area Clearance strategy.

, and from 3D Area Clearance open a Slice

|-' Toolpath name | EM12-SliceAC |

----- 12, Workplane Islice area clearance q
-l Block
..... |_| Tool Style shi
ices
..... [, Machine tool ET
..... o Limit M!
Y- orescicorance CJice esitor
.. Offset T
.."ag Step cutting |M|
ﬁ& Wall finishing Cut direction
ﬂ Unsafe sesment remaoval Profile Area
) Fl_at machining | Climb y| | Climb bl
ﬁ? High speed ; '
§' Order Tolerance
-y Approach (oo
. Tg Automatic verification [0
..... \‘\, Point distribution Thickness
..... E Tool axis [ Ol oo | |-E_|
1
..... # Machine axis control fr] (00 | ol
j Rapid move heights
@10 Leads and links Stepov_e_r_“—
dj Start Point LE! I_S'EI—
ﬁ End point

a Enter Name as EM12-SliceAC.
b Set Slices as Flat.

c Set Style as Offset all.

d Set Tolerance 0.02

e Set Thickness 0

f Set Stepover5

14 Select the Flat machining page (Available when Slices Flat is active) and:

; Flat machining

Final stepdown
... TF High speed
i Order

e T Approach

... Ty Automatic verification || Allow tool outside flat
4'\\.» Point distribution Approach allowance
E Tool axis
-.(# Machine axis control

m

0.05 (tool diameter units)

a Check that the Allow tool outside flat box is unticked.

15 Select Calculate to process the toolpath and then Close the dialog.
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This Slice Area Clearance strategy is confined to the Flat areas only.

At the moment, the cutter profiles around the edge of the holes located within a
flat area. If preferred, the strategy can be changed to Ignore Holes (below a
specified Diameter) causing the tool to pass straight across them.

16 Right-click on the Active toolpath and select Settings to re-open the Slice Area
Clearance dialog.

17 Click on ﬁ] to create a copy of the toolpath.

18 Rename the toolpath as EM12-SliceAC-IgnoreHoles and then select the Flat
machining page.

& Flat machining

-[IF High speed
- Order
- T Approach

------ % Automatic verification

[ Allow toel outside flat

----- \\; Point distribution 4 k2t AL EDE e
..... I‘:; Tool axis 0.05 (tool diameter units)
----- @ Machine axis control
]_':'_:ff Rapid move heights Flat tolerance
4 ) Leads and links
; _.2
é‘j Start point
@ End point [+/] Find flats on triangles
[-fqf Feeds and speeds
..... _'f:",’ History o []lgnore holes
----- & MNotes ar?d DESCI’I-[:ItIIZIH Threshold
----- ¢+ User defined settings - .
; 2.0 (tool diameter units)

S

19 Select a Tick in the Ignore holes box.

The Threshold (tool diameter units) defines the maximum size of holes to
ignore. With the tool EM12 selected and the Threshold set to 2, holes that are
greater than Dia 24mm will not be ignored.

20 Select Calculate to process the toolpath and then Cancel the dialog.
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The cutter now passes across the top of the holes without lifting, producing a
smoother, more efficient, toolpath.

B,

L Ignore Holes refers to the area defined by the slice definition at the top of
the holes. The flat base of any hole will still be machined.

21 Right-click the Active toolpath and select Settings to re-open the Slice Area
Clearance dialog.

22 Click on ﬁ] to create a copy of the toolpath.

23 Rename the toolpath as EM12-SliceAC-MultipleCuts and then select the Flat
machining page.

g Toolpath name | EM12-SliceAC_MultipleCuts
----- 1z, Workplane [Flat machining
-l Block
..... |_| Tool tdachine flats
..... Machi
i .ac.hmetool Area
----- o Limit
-4 Slice area clearance Multiple cuts
@ Offset Mumber of cuts Stepdown
..."mg Step cutting
3 20
g3} Wall finishing
gy Unsafe segment removal Final stepdown
= Flat machining 10
ﬁ= High speed
5 Qreder

a Select the Multiple cuts option and set the Number of cuts as 3.
b Input the Stepdown as 2.0

¢ Select the Final stepdown option and input 1.0

24 Select Calculate to process the toolpath and then Close the dialog.
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If there is a large amount of material remaining above the flat areas, then the
Multiple Cuts option is applied to reduce the tool loading during Area
Clearance.

& The 'D’ shaped Flat area at the very top level does not use Multiple Cuts as
the top of the Block is the overall Z limit for the strategy.

&  Select File - Save Project to update:-
(40 \COURSEWORK\PowerMILL-Projects\AreaClearFlats)
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Further information on Area Clearance
Machining

The following is reference information for the many different options contained in
the Area Clearance dialogs. This can also be found by using Help.

Restrict Tool Overload — Trochoidal moves

This option is available to Area Clearance strategies in which Style - Offset
model is set. The dialog for activating and entering the Maximum overload value

(%) is located on the High speed options page.
// I:Iarrow g j
I"Channel
m \
LA

Trochoidal moves
Maxirmum overload
: I 100 %

Sharp Corner

If the tool reaches a specified overload situation, PowerMILL automatically inputs a
trochoidal path to eliminate full width cuts. This will occur in corners, narrow
channels, slots, etc. The degree of movement is controlled with the slider as a
percentage value of the specified stepover.

Thickness
Click the Thickness button in strategy dialogs to enter separate Radial
and Axial Y thicknesses.

8 H

[os U [oo 4
L 3 | —
|Enables/Disables Axial Thickness| /’ @
= =

@ - Radial Thickness

@ - Axial Thickness
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Z Heights — Manual entry

To manually enter Z heights in a strategy, select Manual from the Stepdown list.

Stepdown

Manual L:] 120

Automatic

Click to display the Area Clearance Z Heights dialog.
Defined by defines how Z heights are specified. You can define a Z height by:

Number - divides the block equally into the defined number of Z heights, the
lowest of which will be at the bottom of the block.

Stepdown - creates a Z height at the top of the block and then steps down a
defined height in Z. The final Z Height will be at the bottom of the block.

If the Constant Stepdown option is selected, the distance between all Z
height levels remain constant. To achieve this, the actual stepdown value will
more than likely have to be automatically modified to be less than the
nominal value.

Value - creates a single Z Height at the defined value.

Flat - Identifies flat areas of the model and creates a Z height (+ thickness) at
these values. It can also be set to machine the specific flat areas instead of the
whole of the slice.

Intermediate - adds a specified number of Z Heights between the current ones.

Append All - Z Heights can be also be appended from an existing Model Area
Clearance toolpath using the Reference section of the Area Clearance Z Heights
dialog.

Profiling

A profile move can be performed at each level to remove steps that are left by the
cutter Before, During, or After a Raster - Model Area Clearance strategy.
Additional profile passes can be applied when machining either on Every Z or the
Last Z level with Offset, Profile, or Raster strategies.

When

The When settings on a Raster page in an Area Clearance strategy dialog allow
you to determine when the profiling pass occurs during machining.

None - No profiling pass is performed
Before - The profiling pass is performed before the Raster path.
During - The profiling is performed at suitable intervals during the Raster path.

After - The profiling pass is performed last.
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Cut Direction

The Cut Direction settings control the direction of the tool along the toolpath:
Any - This instructs the cutter to machine in both directions.

Climb - This instructs the cutter to profile such that the material is to the right
of the direction of travel (Climb milling).

Conventional - This instructs the cutter to profile such that the material is to
the left of the direction of travel (Conventional milling).

Wall Finishing

The Wall Finishing page in the Model Area Clearance strategy dialog allows you
to make an additional, final profiling pass to further reduce tool wear.

Allow tool outside block

The Allow tool outside block setting is available on the Limit page of the Model
Area Clearance dialog.

This enables the strategy to exist outside the Block by the tool radius value.
Lirnit rﬂ}‘ -

This option limits the strategy with the tool centre flush with the Block.

Limit {1 -

Flat Machining

The Flat Machining page of the Model Area Clearance dialog contains options to
control if and how the flat areas of a component are machined. These include Off,
Area, and Level.

Level - Flat Machining occurs across the whole area defined by the Block.

The nominal Stepdown value is locally reduced as required to accommodate
each Flat area as part of an equally spaced group.

Area - Flat Machining is confined to the individual Flat areas.

The nominal Stepdown value remains constant (independent of the Flat areas).

Ramping

The Ramp option is available on the Leads and Links dialog to use where it is
impossible to approach from outside the Block at the full machining depth (for
example, within a pocket).

= There are 3 different options for the type of Ramp move - Toolpath, Circle,
and Line. These can be used to lead on to the start of a tool track.

= The Zig angle is the angle of descent along the machining direction as the tool
ramps into the material. If the length of the Zig angle is limited to a finite
distance, a ramp move in the opposite direction (Zag angle) can also be applied.
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Tool

Ramp Length

= The Ramp Length is defined as Tool Diameter Units (TDU). For example, A
Ramp Length of 2 TDU would equal 20 mm for a Dia 10 mm tool.

= If Add approaches from outside is set, it will take priority over Ramping.

= If the defined geometry for a Ramp move is such that it would cause a gouge,
then the tool approaches using a default Plunge move.
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4. Finishing Strategies

Finishing strategies machine the actual component form, and where applicable,
follow on from the Area Clearance operation. Suitable values are required to
control the accuracy and amount of excess material to be left on a component by a
toolpath. The parameters used for this purpose are called Thickness and
Tolerance.

Thickness is the amount of extra material specified to remain on the work-piece
after machining. This can be applied generally as an offset from the model (as
shown), or independently as separate Radial and Axial values within the machining

options.
Tool

!
|=Q It is also possible to assign additional Thickness values to selected
surfaces on the model (Component Thickness).

Thickness

Tolerance controls the accuracy to which the cutter path follows the shape of the
work-piece. For roughing, use a coarse tolerance, and for finishing use a fine

tolerance.
! !

Coarse Tolerance Fine Tolerance

s A positive Thickness value should always be greater than the Tolerance
value.
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Raster Finishing and Pattern Finishing

Raster Finishing works by projecting a wireframe, Pattern down the Z-axis onto
the model. The standard pattern applied in Raster Finishing is obtained by
entering values directly into the Finishing dialog. Two other types of standard
pattern strategy (not covered in this course) include Radial and Spiral.

The Pattern Finishing strategy uses an existing, pre-defined Pattern or
Toolpath, which is either projected down Z onto the model or used in situ as a
Drive Curve to generate the toolpath.

Typical previews of all 4 available pattern strategies are shown below as viewed
down Z.

Raster Radial

User-defined

The Raster finishing strategy is used as an example in the next section.

Raster Finishing

1 From the Main pull down menus select File - Delete All and Tools - Reset
Forms.

2 Then select File > Open Project:
....\.PowerMILL_Data\Projects\Handset_Start
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3 From the Main menu , select File >Save Project As:
«0eee \COURSEWORK\PowerMILL-Projects\Handset_PatternMC

4 Activate the existing toolpath D25TR3-RGH1 to restore all the set-up settings.
5 Activate the tool BN12.

6 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Raster Finishing strategy.

-
wy

Ql

“ - Favourites ;‘.‘;Q Pararnetric Spiral Finishing

7 Pattern Finishing
‘71l Profile Finishing
-ﬂ 2.3D Area Clearance {7 Projection Curve Finishing
‘_ﬂ Finishing ‘v 4 Prajection Line Finishing
@l Drilling v “% Projection Plane Finishing
7% Projection Point Finishing
Drilling Methods /v Projection Surface Finishing
& ports /B8 Radial Finishing
% Blisks i E Raster Finishing
73 Raster Flat Finishing

H‘[I Ribs 7@ Rotary Finishing
E MyStrategies 7 ﬁ Spiral Finishing

o ‘ Steep and Shallow Finishing
7 Ly

ﬂ 3D Area Clearance

Surfare Finishinn

| oK | | Cancel |

7 Click OK to display the Raster Finishing strategy dialog and enter the following
settings and values.
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® o O T 9o

Toolpath name | BMN12-Raster-SEM1

----- 2_ Workplane
- fll Block
U Tool

E, Machine tool

8% Stock engagement

=
F High speed
T8 Automatic verification
..... <y Point distribution
* Tool axis
# Machine axis control
j Rapid move heights
j]m Leads and links
d! Start point
éj End point
H-fr Feeds and speeds

Motes and Description

E. User defined settings

Enter a Stepover of 2

Raster fin ishing

Fixed direction

Angle [ 00

Start corner | Lower left W |

Perpendicular pass

Perpendicular pass [ ]

Shalloww angle | 30.0

Optimise parallel pass

Style Two way v

Ordering

Arc radius

Tolerance

Thickness

Stepover

e | Clora

0.0

A [oie0s ]

|Ca|cu|ate| | Queue | | OK | | Cancel |

Name the toolpath BN12-Raster-SEM1.
Enter the Tolerance as 0.1 and Thickness as 0.4
Select Ordering - Style as Two Way.

Click the Preview tab to display the pattern (as shown below).
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Several options exist to add lead and link moves at the start and end of each

individual tooltrack. The aim is to provide a smoother transition for the tool to
approach tangentially onto the component form instead of simply plunging directly

down the Z-axis.

8 In the Raster Finishing dialog open the Leads and Links options (left click on

the small box containing +).

9 Select the Lead in page and select 1st choice as Vertical arc, input Angle 90,
Radius 6.0, and un-tick the option Add leads to short links.

..... Lf‘ Workplane

--igl Block

----- |_| Tool

----- 2, Machine tocl

..... w8 Limit

----- 3 Stock engagement
1B Raster finishing

i High speed
Automatic verification
----- Q- Peoint distribution

..... 12 Tool axis

..... # Machine axis control
=31 Rapid move heights
2171 Leads and links

]]{ Lead in

]ﬁ Lead out

]f,[ Links

Q‘_f Start point

6}? End point

-y Feeds and speeds
-5 History

-[2| Notes and Description
----- E_, User defined settings

[Lead in ]
9]

1st choice | Vertical arc W

Distance | 0.0

Angle | 90.0

Radius | 6.0
Ramp options...
Overlap distance (tool diameter units) | 0.0

Allow start points to be moved

Add leads to short links [

[+] Add leads at tool axis discontinuities

Angular threshold | 90.0

Gouge check
i | | S
- +

s
10 Select Lead out the same as lead in.

11 Select the Links page and input the value and options exactly as shown in the

following image.

].g, Workplane
-l Block

|_| Tool

[, Machine tool

08 Limnit

3 Stock engagement
=-E= Raster finishing
L High speed

T Automatic verification
\\‘- Paoint distribution
-] Tool axis

(g Machine axis control
-E,'f Rapid move heights
=171 Leads and links

d}f Start point

[Links |

Short/l ong threshold | 5.0
Short | Circular arc
Long | Skim
Default | Incremental

Retract and approach moves
Aleng | Tool axis W
Automatically extend

Maximum length | 250.0
Retract distance | 0.0

Approach distance | 0.0

12 Click Calculate to process the toolpath and then Close the dialog.
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The above toolpath contains sharp corners along the vertical plane. These can be
arc fitted within the Raster Finishing dialog.

In the Raster Finishing, High speed page the Arc fit corners option inserts a
radius in the vertical plane (maximum 0.2 Tool Diameter Units).

13 In PowerMILL explorer, right-click the BN12-Raster-SEM1 toolpath and
select Settings.

14 Click gi to enable the toolpath BN12-Raster-SEM1 to be edited.

15 On the strategy dialog:
a Open the High speed page.
k, Workplane

L e [High speed |
U Tool

% TEF:IﬂEt0°| [¥] &rc fit corners

B Stock engagement Radius (tool diameter units)
[—j--E Raster finishing

b Select the Arc Fit option and edit the Arc Radius to the maximum value 0.2
¢ Click Calculate to process the toolpath and then Close the dialog.
16 Zoom into the toolpath to view the arc fitted tooltracks:
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(x|

The value 0.2 (TDU), multiplied by the tool diameter (12) produces a radius of 2.4

17 In PowerMILL explorer, right-click the BN12-Raster-SEM1 toolpath and

select Settings.

18 Click to create a copy of the toolpath named BN12-Raster-SEM1_1

19 Rename the new toolpath as BN12-Raster-FIN1 and input suitable finishing
values as shown in the following image.

n Toolpath name | BMN12-Raster-FIN1

----- k Waorkplane
- fgll Block
----- U Tool

2, Machine tool

3 Stock engagement
-
High speed
T Automatic verification
..... < Point distribution
" Tool axis

# Machine axis control
g Rapid mowve heights
g7 Leads and links
a Start point

di' End point
H-fir Feeds and speeds

[l Motes and Description
----- é User defined settings

Raster finishing

Fixed direction

Angle | 135.0
Start corner | Lower left w

Perpendicular pass

Perpendicular pass [_]
Shalloww angle | 30,0

Optimise parallel pass

Arc radius | 0,0

Ordering

Tolerance

0.02

Thickness

Stepover

A (051051
[ preien | Do

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

20 Click Calculate to process the toolpath and then Close the dialog.
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If the raster pattern is projected downwards parallel to a steep wall then the
actual distance between the tooltracks is likely to become unacceptably large.

For this reason the raster pattern in BN12-Raster-FIN1 has been created at a
135 Angle to minimise where the tooltracks run parallel to steep walls.

21 Run a full ViewMILL simulation on all 3 existing toolpaths.

Det@ec—P» 0 BT g

22 Disconnect ViewMILL from the simulation process (Change the sphere from

green to red) and then select No Image to return to the PowerMILL
view.
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Pattern Finishing

This strategy requires a user-defined Pattern to be projected onto the model as a
toolpath. This option can be used for applications such as scribe lines, text, and
custom strategies. A Pattern is created either from within PowerMILL or from
imported wireframe CAD data.

23 In the PowerMILL explorer, right-click Patterns and select Create Pattern.

----- 7 |
P Featd Patterns

----- £ Work

EZI---Q Level Toolbar

i@ Mod Create Pattern

1. Stock

_____ & Grou Paste as new Pattern

-8 Macr Pattern Mames 3

A new, empty Pattern is created.

a@?ﬁ Patterns

. :23}1

24 Right mouse click on the new empty Pattern and from the local menu select
Insert - File to access the Open Pattern dialog.

25 Click button 2 (Shown inside red border below) on the Open Pattern dialog:

Lookin: |}, PowerMILL_Data v @ & e E-
Mame = Date modified Type Size
. five_axis 08/07/2014 1418 File folder
1. InteractiveMacreTraining 08/07/2014 1418 File folder
| MachineData 08/07/2014 14:18 File folder
1. Models 14/07/201413:40 File folder
| .. Patterns 08/07/2014 1418 File folder
1. Pictures 08/07/2014 1418 File folder
Lopmill2_C 17/07/201414:13 File folder
. Projects 08/07/2014 1418 File folder
| SampleMacros 08/07/2014 1418 File folder
1. setup-sheets 08/07/2014 1418 File folder
L. Triangles 08/07/2014 14:18 File folder
File name: W : | Open |
Fles of type: | Delcam Wireframe { dak:” debc.” ddz ” psmodel doc det:"pic) v| | cancd |

26 Double click the Patterns folder and then select the Engravel.dgk file.
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s Look in: | || Pattems v | (€] |} B
Name Date modified Type Size
g || Engrave.dgk 29/03/2001 10:59 DGE File KB
.\(}‘; | || Engravel.dgk 01/12/2006 16:32 DGK File 16 KB
| StartHole.pic 24/08/2009 11:51 PIC File 1KB
|| trocheidal_pattern.pic 26/11/2001 10:12 PIC File 2KB
File name: ! Engrave1.dgk w | | Open |
Files of type: | Delcam Wireframe (" dgk;” ddx;” ddz;” psmodel;doc. det;” pic) v | | Cancel |

27 Click Open.

The imported Pattern is made up of 2D geometry and is positioned relative to
the Transform (World co-ordinates).

Next this 2D geometry will be projected along Z onto the 3D model to create a
single Pattern Finishing toolpath with a negative Thickness value.

28 Activate the tool BN1.

29 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Pattern Finishing strategy.
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Toolpath name | BM1-Engrave

.12, Workplane Vi o e s
attern tinishin
- fjgll Block g
E Tecl Drive curve
Machine tool
1= [ Use toolpath
.3 Stock engagement =
BT on g : <] (28 |
; Multiple cuts

Lower limit

T Autematic verification

.43 Point distribution E=SSposiion

B Tecl axis

- Machine axis contrel Lxial offset | 0.0
g Rapid move heights
E]--!Ij Leads and links Gouge avoidance
ﬁ Start point Gouge check [+
dj End point
E]---ﬁ Feeds and speeds Tolerance Ordering

Motes and Description
. User defined settings Thickness

b0 [oa ] &

Maximum stepdown

Tl 10

Preview [ Draw

|Ca|culate| | Queue | | QK | | Cancel |

Enter the Toolpath name BN1-Engrave
Input Pattern 1.

¢ In 3-Axis applications the Base position can be set to either Automatic or
Vertical, for the Pattern form to be projected down Z onto the model.

d Enter a Tolerance 0.02 and Thickness -0.4

30 Select the Lead in page and select 1st choice as None.

s
31 Select the option Lead out the same as lead in.

32 Select the Links page and input the value and options exactly as shown in the
following image.

.12, Workplane Li

inks ]
-l Block
U Tool

[, Machine tool
08 Limit Short/Long thresheld 5.0

-3 Stock engagement Short  Skim
[—]--E Pattern finishing
= Multiple cuts Leng  Skim -

ﬁ Automatic verification
\\: Point distribution Default Incremental A
-.]& Tool axis

Ratrart and annrnarch moec

33 Select Calculate to process the toolpath then Close the dialog.
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The Pattern is machined to an offset depth of -0.4 into the finished model
form.

Y
= It is not possible to use a —-ve thickness value that is greater than the Tool
Tip Radius. There is, however, an alternative way to achieve this (Chapter
10 Patterns, page 20 - Deep Pattern Machining).

34 Simulate the engraving toolpath in ViewMILL.

35 Select File - Save Project to update the contents of:
...... \COURSEWORK\PowerMILL-Projects\Handset_PatternMC
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3D Offset and Constant Z Finishing

In this section, 3D Offset and Constant Z finishing strategies are applied to a
model that consists of a combination of flat and steep areas plus a pocket with
vertical walls. In this example a Boundary will be created and used to limit the two
strategies to where they are most effective.

1 Select File - Delete All and File - Reset Forms.
2 Select File - Open Project and in the dialog browse to:

.e.e..\PowerMILL_Data\Projects\camera_start

The Project is locked and subsequent changes cannot be saved unless the
included lock file is deleted.

[ 8 PowerMILL Warning: ==

Project 'camera_start’ is open read-only.
. Itis being edited by user 'dfb’ en computer 'DELCAM.COM/CROC,

It can be saved only under another name, using 'Save Project As...'

3 Select OK to continue loading the Project into the PowerMILL session.
4 From the Main pull down menus, select File > Save Project As:
...... \COURSEWORK\PowerMILL_Projects\Camera_Example

The Project already contains a Tip Radiused tool and a Model Area Clearance
toolpath along with the associated settings.
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Creation of a Shallow Boundary to define specific
machining areas

A Shallow Boundary creates segments around areas of the model that are
defined by an Upper and Lower threshold angle. It is therefore specifically suited
to steep walled and shallow surface machining techniques.

B,

=2

There are several other types of Boundary options available to suit
various applications and these are covered later in Chapter 6.

In the below example, a Shallow Boundary is used to discriminate areas most
suited to the individual machining strategies. This type of Boundary is calculated,

taking the Active Tool, Thickness, and Tolerance into consideration.

1 Define a Ball Nose tool of Diameter 10 called BN10.

2 In the PowerMILL explorer, right-click Boundaries and select Create
Boundary > Shallow.

£
£

[

0] oundarics |

05 Patte Boundaries

- Featur

]...:!E, Work Toolbar

]Q Levels . i .

g Mode Display private Boundaries

& Stock Create Boundary 3 Black

""" = Group Paste as new Boundary Rest

128 Macro
Boundary Mames 4 Selected Surface
Folder Mames [ Shallow
Batch Process silhoustte
Invalidate Al Collision Safe

Stock Model Rest

3 In the displayed Shallow Boundary dialog:

Tolerances

Private

Upper Angle | 30.0
Lower Angle | 0.0

0.02
Thickness | 0.0

Tolerance

Luial Thickness | 0.0

Use Axial Thickness [ ]

[ Allow boundary to be private

Edit History
[#] Apply edit history on calculation

Apply Queue

MName | ShallowBN10

[ Limnit Boundary
® nside

Outside

Lirniting Boundary

[[] Automatic Collision Checking

Holder Clearance | 0.0

Shank Clearance | 0.0

Block

Limit; ﬂ v
o
@:

Accept Cancel

4-14

Copyright © Delcam Ltd



PowerMILL 2016 4. Finishing Strategies

Enter the Name as ShallowBN10

Enter Upper Angle 30 and Lower Angle O
Enter Tolerance as 0.02

Enter Thickness as 0

Ensure the correct tool BN10 is Active.

- 0 Qo O T 9

Un-tick the box, Allow boundary to be private.
Apply and Accept the dialog.

«Q

With the model, Tool, and toolpaths undrawn, the Boundary can be viewed
as shown:

This boundary is made up of numerous segments; each one dividing the model into
steep and shallow areas. Any of these segments can be selected and individually
deleted at any time, except when it is assigned to a toolpath and locked.
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Constant Z Finishing

STEPOWER

STEPOVER

—
R

STEPDOWN

|

J

Constant Z Finishing projects each tool track horizontally onto the component at
fixed heights defined by the Stepdown.

As the component surface becomes shallow, the actual tool stepover increases until
it becomes non-existent on flat areas.

1 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Constant Z Finishing strategy.

Toolpath name | BN10-ConstantZ

[—]--q Constant Z finishing

ﬂ Unsafe segment removal
_..¥g Automatic verification

..... £ Point distribution

..... 12 Tool axis

----- @ Machine axis control

j Rapid move heights

[]]I Leads and links

e‘f Start point

- End point
-fqr Feeds and speeds

----- =] Notes and Description
E. User defined settings

[ Machine down to flats

Tolerance

Stepdown

% Er‘”tp'a”e [Constant Z finishing ]
o]
U Tool Order by Additional stock
----- Machine tool (o - 1 e
..... % e | Region vl |
----- 5 Stock engagement
= [] Spiral []Undercut

Flat tolerance | 0.0

Cut direction

(Climb v

Minimum stepdown i-.'D.S |

2 In the Constant Z Finishing dialog:

® o O T

Enter a Toolpath name - BN10-ConstantZ

Tick the Spiral option.

Enter a Tolerance of 0.02

Set the Cut Direction to Climb.

Enter a Stepdown of 0.5

Calculate using cusp[_]

4-16
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3 On Constant Z finishing dialog, select the Limit page and with the Boundary
ShallowBN10 active, set Trimming to Keep outside.

@j [_H Toolpath name |3Nw-constantz |
----- . o )
-l Block 3
----- U Tool
----- 2, Machine tool Boundary

..... RN Limit
----- f'engagement |ShalluwBN'|ﬂ v|

[-]--. Constant £ finishing

ﬂ Unsafe segment removal
..l Automatic verification
..... £ Point distribution

..... Tool axis

Trimming

Keep ocutside v

----- # Machine axis control Block
g Rapid move heights Lirnit
-7 Leads and links

4 Click Calculate to process the toolpath and then Close the dialog.

By using the Boundary - Trimming option as Keep outside, the toolpath is
limited to the steep areas of the model.
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Introduction to Leads and Links

The current toolpath (BN10-ConstantZ) has inherited circular Ramp lead moves
(pale blue) from the previously activated toolpath RoughOp1. From the main
toolbar we will open the Leads and Links dialogue and apply Horizontal Arcs to
both the start and end of the Long link moves and On Surface to the Short link
moves (< 4).

1 Click the Leads and Links button |E| on the Main toolbar.
2 Select the Lead In tab and:

a In Lead in, change the 1st Choice to Horizontal Arc, Angle 90 and
Radius 5

b Tick the Add leads to short links box.

1
¢ Click the Lead Out the same as lead in button.
3 Apply and Accept the dialog.

The tool now leads in and out of the active toolpath with a Horizontal arc.

If the tool lifts, it will only lift by the skim distance taken from the first page of
the Leads and Links dialog (Z Heights tab).

The rapid feed moves at skim height are purple in colour while the plunge
feed moves are light blue.
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3D Offset Finishing

3D Offset Finishing creates the toolpath stepover relative to the 3D Model
providing consistency over both flat and steep areas. To produce an improved tool
movement over the model a Shallow Boundary will be used to limit this strategy

to where it is most effective.

1 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a 3D Offset Finishing strategy.

_—:r;-:i:.:1 Toolpath name | BN10-3Doffset

12, Workplane
-l Block
U Tool

[, Machine tool
ot Limit
.3 Stock engagement
-8

... ¥g Automatic verification
4% Point distribution
E Tool axis
-{# Machine axis control
j Rapid move heights
51! Leads and links
Q;i Start point
di End point
[ Feeds and speeds
5] History
- [=| Motes and Description
z! User defined settings

Pattern

= v B I

Start on pattern [

Spiral
[[]Smoothing
[] Maximum offsets

Maxirum number of offsets | 10

Tolerance Cut direction

0.02 Climb

Thickness

Stepover

s | A

|Calculate| | Cueue | | oK | | Cancel |

2 In the 3D Offset Finishing strategy dialog:
a Enter Toolpath name as BN10-3Doffset

Tick the Spiral option

- ® o O T

Set the Cut Direction to Climb
Enter a Tolerance of 0.02
Enter a Thickness of O

Enter a Stepover of 0.5

Copyright © Delcam Ltd
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3 On the 3D Offset finishing dialog, select the Limit page

- L2 Workplane PR
% Block ﬁ_lmlt ]

U Tool
B Boundary

-3 Stock engagement g bk IShaHowENlﬂ
=& 3D offset finishing

... Ty Automatic verification
4% Paint distribution

- 12 Tool axis

-.ig) Machine axis control
.= Rapid move heights Block
[]...]_m Leadsand links | | L T

ﬁ Start point Lot ﬁ’ i

L- R

Trimming

Keep inside

4 Select the Boundary - ShallowBN10.

5 Select Calculate to create the toolpath and then Close the dialog.

The Toolpath follows the contours of the Boundary segments and is produced
only within the shallow areas of the model (Inside the Boundary).

This toolpath has inherited the current settings in the Leads and Links dialog,
as applied to the previous toolpath BN10-ConstantZ. A more suitable option
for bot Lead in and Lead out would be Vertical arc.

] 3
6 Click the Leads and Links EJ " button from the top of the screen.
7 Select the Lead in tab and:

a Un-tick Add leads to short links, change the 1st Choice to Vertical Arc,
Angle 90 and Radius 5.

I
b Click the Lead Out the same as lead in button.

8 Apply and Accept the dialog.
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The toolpath now is more efficient with the rapid moves at skim height, the long
links using Vertical Arc Leads, and the short links being linked along the surface.

[

you can tick the Smoothing

To further improve this 3D Offset strategy,

option. This results in sharp corners being replaced with a smooth blend

wherever possible.

Smoothing Applied

MILL.

iew

9 Simulate all of the toolpaths in V

10 Select File - Save Project to update (but do not close):-

To update:- .....\COURSEWORK\PowerMILL-Projects\Camera_Example

4-21

Copyright © Delcam Ltd



4. Finishing Strategies PowerMILL 2016

Optimised Constant Z Finishing

This strategy is a mixture of Constant Z and 3D Offset machining; Constant Z is
applied to steep areas and, 3D Offset is applied to other areas.

11 De-activate the Boundary, ShallowBN10 in the PowerMILL explorer.

12 From the main toolbar, select Toolpath Strategies @ and from Finishing
open an Optimised constant Z Finishing strategy.

';1 Teolpath name | BN10-OptCZ

].ﬁ ‘;-lfortplaﬂe ‘Optimised constant Z finishing
—|] Tool Spiral

..... 2, Machine tool

..... o Limit Closed offsets

..... 3 Stock engagement

[—]a Optimised constant Z finishing Emoniiing

------ Ty Autormatic verification Tolerance Cut direction
..... < Point distribution

i 0.02 Climb v
----- Tool axis

----- # Machine axis control LRk

ﬁ Rapid move heights W 0.0 &
[j—-J_IE Leads and links =

ﬁ Start Point

ﬁ End point Sepaer
[j—--ﬁ; Feeds and speeds A, [0.050253

----- E] Motes

E. User defined settings

[[]Use separate shallow stepover

Shallow stepowver | 5.0

Enter Toolpath name as BN10-OptCz

Tick the Spiral, Closed Offsets, and Smoothing options.
Enter the Tolerance as 0.02

Set the Cut direction to Climb.

Enter a Stepover value of 1

- ® o O T 9o

On the Limit page, make sure that the Boundary is not selected.

»r_1 Toolpath name |BN1'D-OptCZ |

E! Workplane %“‘
P |m|t
- Block

-] Tool

----- [, Machinetool Boundary

..... @ -

----- 3 Stock engagement | v| il |

[—]--a Optimised constant Z finishing
... W Automatic verification
..... 2 Paint distribution Keep inside

----- 1 Tool axis
13 Select Calculate and when the toolpath is created, Close the dialog.

Trirnming

Note the consistent 3D Stepover across the whole component.
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14 From the Main menu, click the Leads and Links button to display the Leads
and Links dialog and then, select the Links tab.

Zheights | Firstleadin | leadin | Lead out Last lead out
| Links | Paint distribution

Extensions

Shert/long thresheld

Retract and approach moves Short

Aleng | Tool axis vl | On surface

[] Automatically extend Long

taximurn length | 250.0 |Skim
Default

Retract distance | 0.0 | Skim
Approach distance

[] Arc fit rapid moves

A radius (tool diameter units) | 0.25

Gouge check
[] Use polar links
Apply links

| Apply | | Accept | | Cancel |

a Change the Short/Long Threshold to 2.

b Change the Short links to On Surface.

¢ Change the Long and Default links to Skim.
15 Apply and Accept the dialog.

16 Select File - Save Project to update (but do not close):-
\COURSEWORK\PowerMILL-Projects\Camera_Example

Copyright © Delcam Ltd
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Steep and Shallow Finishing

This strategy includes the following additional options:-

The option to input a Threshold Angle to control the extent of the Constant Z and

3D Offset areas of the toolpath.

The option to input a steep shallow overlap value between the Constant Z and
3D Offset areas.

1 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Steep and Shallow Finishing strategy.

2 Enter the values exactly as shown:

Toolpath name | BMN10-5teepAndShallow

----- k Workplane
-l Block
U Tool

B, Machine tool

3 Stock engagement

----- Q& Paoint distribution
..... 1% Tool axis

@ Machine axis control
j Rapid move heights
jlm Leads and links
éf Start point

éf End point
f-for Feeds and speeds

=] Motes and Description
E. User defined settings

[—j--é Steep and shallow finishing

- ® o O T 9o

(]

Tick the Smoothing box.

['Sfeep and shallow finishing

Order
i_Steep first W |
L

Thresheld angle

Spiral
Cut direction

Additional stock
—

[os |

Steep shallow overlap

Shallow

Spiral
Cut direction

iCIimb

ICIimb

Stepdown

2]

[] Calculate using cusp

Tolerance

Thickness

|__DJ' (00

Stepover

[]Smoothing

|Ca|cu|ate| | CQueue | |

Enter Toolpath name as BN10-SteepAndShallow.
For the Order select Steep first.

For the Threshold angle input 30.

Tick both of the Spiral boxes.

For both the Stepdown and Stepover input 1.
For Type (shallow) select 3D offset.

3 Select Calculate to process the toolpath and then Close the dialog.
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4 Select File - Save Project to update:-
...... \COURSEWORK\PowerMILL-Projects\Camera_Example

Steep and Shallow finishing with separate Shallow
Stepover

Both Optimised Constant Z and Steep and Shallow strategies have an option to
apply a separate, larger Stepover across shallow areas. This option is designed to
enable a more efficient machining of shallow areas with a Tip Radiused tool.

The main advantage with the Steep and Shallow strategy is that the Threshold
Angle is user defined. This can be set to 0 making the large stepover apply over

flat areas only.

1 Delete All and Reset Forms.

2 Select File - Open Project and in the dialog browse to:
\PowerMILL_Data\Projects\ADV-SteepShallow-Start

[ 71 PowerMILL Warning:

Project 'ADV-5teepShallow-5tart’ is open read-only.
It is being edited by user 'dfb’ on computer 'DELCAM/DFEL',

It can be saved only under ancther name, using 'Save Project As...'

3 Click OK to load the read-only Project into PowerMILL.

4 Save Project As:
\COURSEWORK\PowerMILL_Projects\ADV-SteepShallow-EX1

5 In the PowerMILL explorer, right-click on the existing toolpath
D16t3-SteepShallow-FIN and select Settings.
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The component form includes 2 flat areas which are currently finished with the
same small stepover as the angled walls. For more efficiency, an option is

available for a larger stepover to be independently applied to the shallow flat
areas.

6 Click Recycle to enable edits to the existing toolpath.

7 Update the main page of the dialog exactly as shown below.

_E;’;;J Toolpath name | D16t3-SteepShallow-FIM

----- k. Workplane

Block
= Order Sdditional stock

2, Machine tool Top first w

Threshold angle Steep shallow overlap
[—j--‘ Steep and shallow finishing

.. T Automatic verification Steep Shallow

----- \\.0 Point distribution Spiral Spiral

""" l‘g Toal aus Cut direction Cut direction
@ Machine axis control

g Rapid move heights | Chimb | Chinb)
017! Leads and links Stepdown Stepowver

o s
A A

Calculate using cusp

=] Notes and Description
Zi‘ User defined settings

Type

Masimum sepdour
[[]Smoothing

Tolerance

Thickness

|Caiculate| | Cueue | | QK

Select Order as Steep first.
Input the Threshold angle as 0

. . . A oo
Tick the Calculate using cusp box and input

Input a Stepdown of 0.01 and a Maximum stepdown of 0.3
e For the shallow regions, enter a Stepover of 6
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8 Click Calculate to process the toolpath and then Close the dialog.

The flat areas are machined more efficiently using a large stepover while the
steep areas use a small, variable stepdown based on the cusp height. This
provides an efficiently produced, consistent finish over the whole form.

9 Run a ViewMILL simulation on both the Roughing and Finishing toolpaths.

10 Select File - Save Project, to update:-

...... \COURSEWORK\PowerMILL_Projects\ADV-SteepShallow-EX1
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Corner Finishing

Corner Finishing strategies identify and remove material in corners that are
inaccessible to previously used, larger tools. There are 3 independent types of
strategy: Along, Stitch, and Automatic.

All Corner Finishing strategies include a Threshold Angle option. This is the
angle down from the horizontal, where the steep and shallow portions meet.

The Threshold Angle can be defined to prevent the tool running up or down steep
slopes. For example, you could apply a Stitch strategy to track across the steep
areas, while using the Along strategy in shallow areas.

HORIZONTAL PLANE

THRESHOLD ANGLE

¢ Ifthe Threshold Angle is 90 then the Steep area will not exist.

The Corner Finishing and Multi-Pencil strategies machine the areas that are
inaccessible to the Reference tool (2) but are accessible to the active tool, as in the
diagram.

=S

60 ref tool

230

In the following example, the Corner Finishing strategy uses a Dia 10 Ball Nose
for the reference tool, and a diameter Dia 5 Ball-nose to perform the rest
machining.

1 Select File - Delete All and Tools - Reset Forms.
2 From the Main menu, Select File - Open Project and select:
...... \PowerMILL_Data\Projects\CornerFinish_start

3 From the Main menu, select File - Save Project As:
...... \COURSEWORK\PowerMILL-Projects\CornerFinish
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Corner Along Finishing

4 Select an ISO2 view.

T 9|
Lk

5 Activate the toolpath, D16T3-rghA1l to restore the settings.

Create a Dia 5 ball nose tool named BN5.

7 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Corner Finishing strategy.

:I'h:’ri Toolpath name

BM3-Cornerflong_Shallow

----- k, Workplane
-l Block
U Tool

..... 2, Machine tool

..... 5 Stock engagement

[-].. Corner finishing

@ Corner detection

------ T Automatic verification
..... 2 Point distribution
----- " Tool axis

----- # Machine axis control
j Rapid move heights
w17 Leads and links
- Start point

ﬁ End point
-y Feeds and speeds

- [Z] Motes and Description

®O o O T 9o

Output Strategy
|Sha|low v| |Along ]
Threshold angle Cusp

[[] Maximum passes

faxirmurn nurmber of passes | 10

Tolerance Cut direction
0.02 Climb vl
Thickness

Enter Toolpath name as BN5-CornerAlong_Shallow.

Change Output to Shallow and Strategy to Along.
Set Cusp to 0.03
Set Cut direction to Climb.

On the Tool page, check that the BN5 tool is Active.

';[::1 [_” Toolpath name ‘BNS-CornerAIong_Shallow ‘
- 12, Workplane E" ng ]
. Block
U ¥
_ Machine oo Uy B "

_____ o8 Limit MName | BMS |
R T < +

f Select the Corner detection page and select the Reference tool as BN10.
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Toolpath name | BM3-CornerAlong_Shallow |

_____ 1z, Workplone Comer detection |
gl Block

----- L-_-J Teool
..... &, Machine tool Reference tool
_____ o Limit £]) « |BN10 vl
..... 5 Stock engagement
[—]—-E Corner finishing
- [ ] Use toolpath reference
ﬁ Automatic verification Toolpath

8 Select the Lead in page and set the 15t Choice to None.
9 Calculate to process the toolpath and then Close the dialog.

10 Simulate the toolpath and observe the order of the machining:

Note: With Output set to Shallow, the toolpath has stayed within the shallow
areas of the model (between horizontal and a downward angle of 30 Degrees).
[

= If a Threshold angle of 90 is used, the Shallow option will apply to all
valid rest areas. In this case the Steep option is non-existent.

4-30 Copyright © Delcam Ltd



PowerMILL 2016

4. Finishing Strategies

Corner Stitch Finishing

1 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Corner Finishing strategy.

-'f-:i:_:.:f

----- k Workplane
gl Block
U Tool

..... 2, Machine tool

----- 3" Stock engagement
81 Cormer fnahing)
@ Corner detection
¥ Automatic verification
..... % Point distribution
..... * Tool axis
----- # Machine axis control
j Rapid move heights
2171 Leads and links
m'j Lead in
11,[ Lead out
LT Links
ﬁ Start Point
.cwl Fnd nnint

0o T o

Toolpath name | BM3-CornerStitch_Steep

Emer finishing J
Output Strategy
! Steep W | Stitch vi
Threshold angle Cusp
[300 (003 |

Maximum passes

faximum number of passes | 10

Tolerance
[0.02
Thickness

WO [0 |

Change Output to Steep and Strategy to Stitch.
Check that the BN5 tool is active on the Tool page.

Cut direction

Climb vi

&

Enter Toolpath name as BN5-CornerStitch_Steep.

d Check that the Reference tool is BN10 on the Corner detection page.

2 Calculate to process the toolpath and then Close the dialog.

This time, only the steep areas are machined.

3 From the Main menu select File > Save Project to update:-
...... \COURSEWORK\Projects\CornerFinish
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Corner Automatic Finishing

1 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Corner Finishing strategy.

—l_' Toolpath name | BMN3-CornerBoth_Automatic

----- E Workplane

il Block

| Tool Output Strategy

..... 2 Machine tool |B " | |,q . .

of v utomatic w

----- o Limit

g-' Stosk enganeinent Threshold angle Cusp
=R o] Corner finishing

0.03

@ Corner detection
.. T Automatic verification

|| Maximum passes
..... & Point distribution ' ’

Faximum number of passes | 10

----- * Tool axis
----- # Machine axis control
j Rapid move heights Tolerance Cut direction

w17 Leads and links Climb vl
a Start Point .
ﬁ End point Thickness

G- Feeds and speeds
-] Motes

Enter Toolpath name as BN5-CornerBoth_Automatic.
Use Strategy - Automatic.

Change Output to Both.

Change the Threshold angle back to 30.0

o 0 T 9o

2 Click Calculate to process the toolpath and then Close the dialog.

This strategy automatically uses Along for the Shallow areas and Stitch for the
Steep areas.
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Corner Pencil Finishing

Corner Pencil Finishing creates a single toolpath along the actual intersection
between non-tangential faces on the model.

1 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Corner Pencil Finishing strategy.

_';\_.'::-:.:1 Toolpath name |EN5-CornerPencil |

3.:‘ :'Irmtp'a”e Corner pencil finishing |
. Bloc

E -ll.;.ltmlh. — Output Thresheld angle

""" achineg toco

..... o Limit i Shallow v| !_90.1] |

..... 3" Stock engagement

[—]p Corner pencil finishing | 1650 |

------ T Automatic verification
..... #3 Point distribution

£ Tolerance Cut direction
----- Tool axis P— T 1
0.02 i |
----- # Machine axis control | | Elat v
ﬁ Rapid move heights Thickness
EJ‘IE Leads and links [ D Tnn 1 [
m 0.0
QE Start Point \—=/ |———' =L
.l Frd naint

Enter Toolpath name as BN5-CornerPencil.
b Change Output to Shallow.
¢ Change the Threshold Angle to 90

&  Note: With a Threshold Angle of 90 the Steep angle will not exist, so only
Output with Shallow or Both selected will enable a toolpath to be created.

d On the Tool page, make the BN5 tool active.

2 Select Calculate to process the toolpath, and then Close the dialog.
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Corner Multi-pencil Finishing

Corner Multi-Pencil Finishing creates a multi-track, rest finishing, toolpath based
on the Pencil Finishing strategy. On creation it visually looks similar to a Corner
Finishing toolpath, but on closer inspection there are subtle differences to the
toolpath order and that it includes tool tracks along the model intersections.

1 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Multi-Pencil Finishing strategy.

i) ' Toolpath name | BMN5-CornerMultiPencil
----- k, Workplane = . PR
orner multi-pencil finishing
-l Block
""" IJ Tool Output
..... Machine tool Z
E e | Shallow w
Threshold angle Cusp
[o00 | 0.03
@ Corner detection z
Automatic verification [] separate regicns
P g
..... £ Point distribution
..... E Tool axis [ Maximum passes
""" {# Machine axis control Maxirmurn nurnber of passes | 10
j Rapid move heights
1T Leads and links
w1 4 Tolerance Cut direction
61’ Start point :
@l End point o2 Climb v
[]---Fu- Feeds and speeds
= Thickness
----- Q History
..... | Motes and Description E,,,,D' | 0.0 &
----- E User defined settings = =

o

Enter Toolpath name as BN5-CornerMultiPencil.
Change Output to Both.

g Change the Threshold Angle to 90

h On the Tool page, make the BN5 tool active.

=h

i In the Corner detection page check that BN10 is selected.
2 Calculate to process the toolpath and then Close the dialog.

3 From the Main menu select File > Save Project to update:-
...... \COURSEWORKJ\Projects\CornerFinish
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Flat Finishing

These strategies apply to purely flat surfaces only. Flat areas within a variable
height surface are not recognised. The minor discrepancies in the flatness of a
surface is controlled by a Flat Tolerance value.

1 Delete All and Reset Forms.
2 From the Main menu, select File - Open Project:
...... \PowerMILL_Data\Projects\FlatFinish_Start
3 Select File - Save Project As:
...... \COURSEWORK\PowerMILL-Projects\FlatFinish-Examplel

Offset Flat Finishing

1 In the PowerMILL explorer, Activate the Toolpath D16TR3-RGH1.
2 Activate the Dia 16 End Mill (EM16) Tool.
De-Activate Boundary 1.

4 From the main toolbar, select Toolpath Strategies @ and from Finishing
open an Offset Flat Finishing strategy.

e “ Toolpath name | EM16-OffsetFlat-FINT

:% ';‘l""tp""”e |Offset flat finishing

2, Machine tool Flat tolerance | 0.0 ]
achine tool

o8 Limit Find flats on triangles

[—]ﬂ Offset flat finishing Allow tool outside flats
i..TIF High speed Rest machining [_]

Automatic verificati
{\: ;ﬁ tud_t;tm.zli.ven ok [+] Add approaches from outside
----- oint distribution

" Tool axic Approach outside allowance i—l_O_'D_S- |

# Machine axis control

= Rapid move heights [Jlgnore holes

]1If Leads and links
éf Start point

ﬁ End point o
H-fr Feeds and speeds GrinEinT

[ climb vJ

Threshold (TDU) | 2.0

'j Motes and Description
é User defined settings

Stepover

100

[]Final stepdown

|Ca|cu|ate| | Queue | | oK

5 Select Calculate and when completed, Close the dialog.
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The imported Project contains both an Offset Area Clear roughing strategy and
an Optimised Constant Z finishing strategy. It is recommended that Offset Flats
(EM16-OffsetFlats-FIN1) is run directly after the 3D Area Clearance (D16t3-

RGH1). For this reason, it would make good sense to move it up the toolpath order
in the PowerMILL explorer.

1 In the PowerMILL explorer, hold the left mouse key down on the toolpath
EM16-OffsetFlats-FIN1 while dragging and releasing it onto D16TR3-RGH1.

24 Toolpaths
BT
i) § 42 > EM16- labr FINM 16-Offse{Flat-FINT
- @) 9 &8 DI6TR3-OptCZ-FIN
= Tools

2 Perform a ViewMILL simulation on all 3 toolpaths to check that the Toolpath
order is acceptable.

The ViewMILL simulation after the Offset Flat Finishing strategy is shown above.
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Raster Flat Finishing

1 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Raster Flat Finishing strategy.

Gﬂ Raster Flat Finishing

Toolpath name | EM16-RasterFlat-FIMN1

----- k' Workplane
-l Block
----- |_| Toaol

----- E, Machine tool

(=~ Raster flat finishing
i 'ﬁ? High speed

..... # Tool axis

----- # Machine axis control
j Rapid move heights
-7 Leads and links
éj Start point

33 End point
-5 Feeds and speeds

..... [*] Notes and Description
----- E. User defined settings

ﬁ%aster flat finishing

Flat tolerance

Find flats on triangles []
Allow tool outside flats
Rest machining []

Add approaches from outside

Approach outside allowance

[ Fixed direction

[Jlgnere holes

Tolerance
0.01
Thickness

bg [0 ]
Stepover

E‘ 10.0

[]Final stepdown

:Calculatei | Queue | |

Threshold (TOU) | 2.0

Angle

Cut direction

| . Cancel .

0.0

1.0

2 Select Calculate and when completed, Close the dialog.

3 From the Main menu select File > Save Project to update:-
«.ee \COURSEWORK\PowerMILL-Projects\FlatFinish-Examplel
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Flat Machining example
1 Select File - Delete All and Tools - Reset Forms.
2 Select File - Import Model:-
...... \PowerMILL_Data\Models\Flats.dgk

3 Save the Project as:-
...... \COURSEWORK\PowerMILL_Projects\FlatFinishing-Example2
4 Create a 20mm diameter End Mill tool named EM20.
5 Calculate the (default) Block and then reset the Rapid Move Heights.
Open an Offset Flat Finishing strategy and:-

Py I' Toolpath name | EM20-FlatFin

..... k Workplane et fat Frich N

Offset flat finishing

il Block

""" |—| Tool . Flat tolerance

----- B, Machine tool f——=

..... o Limit Find flats on triangles [v]
[—]ﬂ Offset flat finishing Allow tool outside flats

it ﬁ-—_ High speed

i Rest machining[_]

------ W Automatic verification

\.\: Point distributi [] Add approaches from outside
----- oint distribution

..... E Tool axis Approach outside allowance !.0.05
----- @ Machine axis control
j Rapid move heights []lgnore holes
AT i
-LJ[] Leads and links Threshold (TDU) | 2.0
ﬁ Start point
ﬁ End point o
[-fir Feeds and speeds Tolerance :CUt direction
..... 7 History |eoz | Climb v/
----- Ej MNotes and Description Hhickne—
----- w User defined settings o . . g
los | Ulo | &g
Stepover
[120 | . [aae5a1 |

Name the toolpath EM20-FlatFin.
Untick the Rest machining box.

¢ Click the use Axial Thickness button and enter separate Thickness values
for Radial 0.5 and Axial O

d Calculate to process the toolpath and then Close the dialog.
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Most of the Flat areas are finish machined, apart from the gap between the
Upstands and inside the holes due to the 20mm diameter tool being too large. We
will now use a smaller tool to Rest machine these areas.

7 Create a Dia 10 End Mill, named EM10.
Activate the Toolpath, EM20-FlatFin and then select Settings.

1 Click to create a copy of the strategy.

2 In the main Offset flat finishing page of the strategy dialog:

r Toolpath name | EM10-FlatFinRest |

----- 12, Workplane [Oﬁset flat finishing ]
gl Block

_____ |_| Tool . Flat tolerance i

----- 2, Machine tool : ;

----- e Find flats en triangles [¥]
[_j..ﬂ Offset flat finishing Allow tool outside flats

& Rest Rest machining
ﬁ? High speed

| Add approaches from outside
... W@ Automatic verification bE

_____ \\.. Péint distribution Approach cutside allowance |E|
----- * Tool axis

----- @ Machine axis control
g Rapid move heights
[j—--‘_m Leads and links

[]lgnore holes
Threshold (TOU) | 2.0

Start point
ﬁ E p. Telerance Cut direction
nd point e 00 ik DRy S
D'".ﬁl' Feeds and speeds |_‘::I'ID‘-‘l | ! Climb v
""" % :istory PR Thickness
----- E otes and Description e — P
- 0.5 0.0
----- E. User defined settings Ii' lg |¥| EHLI
Stepover
0] A [z7 ]

Enter Toolpath name as EM10-FlatFinRest.
Enter Stepover as 3.0
Activate the EM10 tool.

Tick the Rest machining box and then select the Rest page.

o O T 9o
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e On the Rest page, select the reference Toolpath as EM20-FlatFin.

[_n Toolpath name | EM10-FlatFinRest |
..... 12, Workplane ﬁ
il Block
----- [ ] Tool Rest machining
----- Machi |
_____ % Li::it'”em" Toolpath v| | EM20-FlatFin v|

=58 Offset flat finishing

Detect material thicker than
o Expand area by
----- \\.0 Point distribution el

3 Calculate the toolpath and when created, Close the dialog.

The final finishing passes at the base of the holes and the area behind the boss
are now created:

4 From the Main menu select File > Save Project to update:-
«eee \COURSEWORK(\FlatFinishing-Example2
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Surface Finishing Example 1

The Surface Finishing strategy creates tool tracks that follow the natural, surface
curves on a single, selected, Surface.

= The tool tracks in a Surface Finishing strategy will not run parallel to the
edges of a trimmed, surface.

1 From the Main menu, select File - Delete All and Tools - Reset Forms.
2 Open the read-only Project:-
...... \PowerMILL_Data\Projects\EditToolpaths_3
3 From the Main menu , select File - Save Project As:
...... \COURSEWORK\PowerMILL-Projects\PunchForm_3

4 Activate the toolpath D10TR1-FIN1 to reinstate all the original settings.

All you need from the original settings is the original; Active Workplane,
Block, Rapid Move Heights, and the Tiprad tool named D10TR1.

=& Toolpaths
/| § £ DI6TR3-RGH1
a)9®
=5 Tools
m- @] D16TR3
@ ¢ L] > D10TR1
[—]C) Boundaries
B Sl > 1
=58 Patterns
- 7 gz [ |
E’P Feature Sets
:}_:' Workplanes

5 De-Activate both the Toolpath D10TR1-FIN1, and Boundary 1.
6 Select the upper surface on the punch model (as displayed above).
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PowerMILL 2016

7 Open a Surface Finishing strategy and enter values as shown below.

Toolpath name | D10TR1-TopSurfacel

----- k_ Waorkplane
- fjgll Block

Z, Machine tool

3 Stock engagement
s

ﬁ Pattern

\..Wg Automatic verification
..... £ Point distribution

* Tool axis
@ Machine axis control

j’ Rapid move heights
le! Leads and links
@] Start point

ﬂ End point
--fir Feeds and speeds

T;| Notes and Description
E.;; User defined settings

8 Select the Pattern page:

Surface

Degouge tolerance

Tolerance

Thickness

Stepover (Distance)

A

0.022759

o

|Calcula‘le| | Queue | | oK | | Cancel |

e

----- k. Workplane
- Block
----- L_J Teoal

..... 2, Machine tool

..... 3% Stock engagement

Hu) Surface finishing
Bt

W Automatic verification

..... % Point distribution

..... " Tool axis

----- @ Machine axis control

j Rapid move heights

Set Pattern direction - U

Toolpath name | D10TR1-TopSurfacel

Patem ]

Pattern

Pattern direction | U

Ordering | Two way

Start corner | Min U maxV v

Sequence | Mone

b Un-tick Spiral, and then select Ordering - Two way

c Select Start corner - Min U max V

[
o)
g
RS

9 Select the Preview tab to display the Pattern along its start point (arrow)

10 Select Calculate to create the toolpath and then Close the dialog.
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11 From the Main toolbar, click the Leads and Links "!'! button.
12 On the Links page:

Zheights | Firstleadin | Leadin | Lead out Last lead out
Extensions | Links | Point distribution
Shert/Long thresheold
Retract and approach moves Short
Aleng | Tool axis v| | Circular arc v|
[] Autoratically extend Long
Mazimurm length | 230.0 | Skim v|
Default
Betract distance | 0.0 | Incremental W |
Approach distance

Enter Short/Long - Threshold 3.0
Select Short - Circular Arc

Select Long - Skim

o 0 T 9o

Select Default - Incremental

13 Apply the dialog to update the active toolpath.

Where the Link move from the end of a tool track to the start of the next is
within 3 mm, an (orange) arc move will be applied.
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In the resultant toolpath, the natural order of the tool tracks and link moves
across the 2 narrow areas is not very efficient.

This can be fixed by applying suitable toolpath, Edit - Reorder options.
14 Right-click on the toolpath and from the local menu, select Edit > Reorder.

15 In the Toolpath Listing dialog, click the Automatic reorder and reverse
button.

The toolpath follows the curves of the selected surface.

The illustrated toolpath is created with a 1 mm Stepover to help with visualisation.
It has also been edited using the Automatic Reorder and Reverse option to
eliminate as many air moves as possible.

To further improve the efficiency of this strategy, several of the tool tracks on the
upper flat area can be deleted to take advantage of using a bigger Stepover for the
Dia 10 mm flat area of the active Tool.
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1 From the Main menu, select Draw > Cursor > Tool to help with the

visualisation for the next action.

Using the Shift key and left mouse key select groups tool tracks leaving a
single pass within the tool diameter range, outside each set as shown below:

e aNeRana STy

The Tool outline is displayed above to visualise suitable Stepover (Draw >
Cursor > Tool).

[

=z

If it is necessary to de-select tool tracks form the current selection use
the Ctrl Key and left mouse key.

3 Right-click the toolpath and select Edit > Delete Selected Components to
remove the selected tool tracks.

4 In the Leads and Links dialog select the Links options and change the
Short/Long threshold to 15 before selecting Apply.

) U N A

i
L
1
!
¥
-

N

5 From the Main menu select File > Save Project to update:-

...... \COURSEWORK\PowerMILL-Projects\PunchForm_3
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Toolpath Z-Limits

All Toolpath types, except drilling, can now be limited to applied maximum and
minimum Z values within the defined Block.

1 From the main menus, select File — Delete All and Tools - Reset Forms.

2 Open the read-only Project:-
...... \PowerMILL_Data\Projects\Zlimits-Start

3 Save Project As:-
...... \COURSEWORK\Zlimits-EX1
- B Machine Tools

EI@ MC Programs
o), oP1
i) 7 #F ¥ EM25-RGH1

) 7 & ¥ EM12-RestRGH1
£ ¥ EM25-RasterFLAT-FIN1
B\ EM25-TopStep-FIN1
ES ¥ D10TROS-TopStep-FIN2
) 3 5B ¥ BN10-TopRecess-FINT
H..,@ Toolpaths
m-E3 0P
i) § &8 D20TR3-ConstZ-FINT
w-() § BB BNE-OptConstZ-FINT
=4 Tools

The Project already contains 8 Toolpaths, 6 of which have been put in a
sub-folder named OP1. The 2 remaining Toolpaths require modification as
they are both duplicating areas already included in other strategies. This will
become evident during a ViewMILL simulation.

) &) &)«

QROK

H.
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4 Activate the toolpath D20TR3-ConstantZ-FIN1 to reinstate the original Block
and settings.

5 Run a ViewMILL simulation on the existing NC Program OP1.

6 Once completed save the ViewMILL model at this stage. ﬁ'u

The angled face and lower recesses have yet to be finish machined. The 2
remaining toolpaths both operate over the full extent of the Block.

BN8-OptConstZ-FIN1
D20TR3-ConstZ-FIN1

D20TR3-ConstZ-FIN1 needs to be localised to operate down the angled face
to the top of the lower recesses.

BN8-OptConstZ-FIN1 needs to be localised to operate inside the 2 lower
recesses.

This will easily be achieved for both toolpaths within the strategy dialog using
the Z-Limits option.
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7 Return to the PowerMILL (No Image) view and disconnect ViewMILL

from the simulation (Switch the Green Sphere to Red). 0

8 In the PowerMILL explorer, right mouse click on the toolpath D20TR3-
ConstZ-FIN1 and from the local menu, select Activate followed by Settings
to open the strategy dialog.

Py ' Toolpath name | D20TR3-ConstZ-FINT

..... 17, Workplane [Lirﬁit ]
il Block

..... [_J Tool
..... [, Machinetool Boundary

..... L] m i 1

..... 3 Stock engagement - = Al
[—]g Constant Z finishing
-..TF High speed

ﬂ Unsafe segment removal Keep inside v|

Trimming

------ T Automatic verification
..... % Point distribution

----- E Tool axis et —
----- @ Machine axis control Limit ﬂ v

:_‘F! Rapid mowve heights
[311[ Leads and links 7 limits
4] Start point Maximum

-4l End point .& 500

- Feeds and speeds

----- —_I Motes and Description [+] Minimum
----- E. User defined settings &: 500

9 Select Recycle followed by the Limit page and tick both the Maximum
and Minimum boxes.

10 For The Maximum select Pick the highest Z Value option. i‘

11 Snap the key-point (shown above) at the top corner of the angled face to
collect and insert the value -11.82394.

12 For The Minimum select Pick the lowest Z Value option. i‘
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13 Snap the key-point (shown above) on the top of the flat area to collect and
insert the value -40.

14 Back in the dialog select Calculate to re-process the updated Constant 2
finishing strategy and then Close the dialog.

15 In the PowerMILL explorer Right mouse click on the toolpath BN8-
OptConstZ-FIN1 and from the local menu, select Activate followed by
Settings to open the strategy dialog.

16 Select Recycle followed by the Limit page and this time tick just the
Maximum box.

Z limits
Maximum

4002

] Minimum

EET

17 Input the value -40.02 in the Maximum box.

18 Back in the main form select Calculate to re-process the updated Optimised
Constant Z finishing strategy and then Close the dialog.
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19 Re-connect ViewMILL and continue the existing simulation with the 2 updated
toolpaths; D20tR3-ConstZ-FIN1 followed by BN8-OptConstZ-FIN1.

The Component is now fully machined.
20 Select File - Save Project to update:-
...... \COURSEWORK\PowerMILL_Projects\Zlimits-EX1
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Toolpath Processing Options

Calculate

When all the settings and values are input ready to create a toolpath, the Calculate
button can be clicked to start the toolpath calculation process.

| Celculate | | Queue | | 0K || Cancel |

=z You cannot use other PowerMILL options while the toolpaths are being
calculated.

Queue

If the Queue option is applied the user can continue working in PowerMILL while
the toolpath is processed in the background. Several strategies can be put in the
queue to be calculated in the background, in sequential order.

To Queue a toolpath for calculation, you can, either:
= Click the Queue button in a strategy dialog, or,

= Right-click on a toolpath and select Queue from the local menu.

@] NC Programs
28 Toolpaths
EREE B
= PEE
R
I Simulate from Start
2 Boundarie v & Machine Tools
----- % Patterns
(P Feature Sef Activate Workplane @ MC Programs
----- [ Workplang Settings.. E—j*@ Toolpaths
[]--é} Levels and "" ' @ 1
G- Models Queu o Y \E 32
‘ Stock Mod Em E—j“-ﬂ Tools
..... 7 Groups Recreate Block v |_| TRDS0RS
-2 Macros Select Surfaces G |_| - BN20

=z The 'Calculator’ symbol changes to the 'Queue’ symbol when the
toolpath is queued.

Batch Process

Once all data has been entered into a strategy dialog, click the OK button to save
the settings and close as an un-processed toolpath.

You can save one or more un-processed, machining strategies to be sequentially
calculated at a later time.

To Batch Process toolpaths, right-click a toolpath and select Batch Process.
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] Toclpaths

----- 'Eﬂf Tools Toolpaths

-{_) Boung

..... “F Patter Toolbar...

Feat

{Ig ‘H::lr:p Create Toolpath...
______ heht Toolpath Mames

----- Levels Folder Mames

- Mode

by Batch Process

1.. Stock L\\?

4 Fraoe Invalidate All

Toolpath Processing Queue

The Toolpath - Queue option allows you to continue working in PowerMILL while
the toolpath is being processed in the background. One or more strategies can be
added to the Queue and they are calculated in the background, in sequential order.

The following ‘start up’ Project contains two unprocessed toolpaths. The dialog for
each one will be opened in turn, but Queue will be used instead of Calculate. This
enables you to continue work on a new Corner finishing - Along strategy while
the original toolpaths are processed in the background.

1 Select File - Delete All and Tools - Reset Forms.
2 Select File - Open Project:
...... \PowerMILL_Data\Projects\ToolpathProcessing-start

3 Select File - Save Project As:
...... \COURSEWORK\PowerMILL-Projects\ToolQueue-ex1

4 In the PowerMILL explorer, right-click the toolpath named D25t3-rgh and
select Queue.

5 Repeat this on the Toolpath nhamed BN16-fin1.
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&> Toolpaths

MR 02513-10m1

-+ | |2 g BM16-
=- ﬁ Tools
- ] >D25
¢ ) BN1B
G- @ ) BNG
D Boundaries
----- #4 Patterns
-§? Feature Sets

= E Workplanes

“ile = MCH

D25t3-rghl
Simulate from Start

v | Activate
Activate Workplane

Settings

Queue l}

-$» Toolpaths
i 2)a ¥ > D25t3-rghl

] - Yenis-fini |

= -ﬁ Tools
7 || > D25T3
' || Br1B
- @l BNG
O Boundaries
..... & Patterns
EP Feature Sets
=8 E Workplanes
J;\k‘ > MC-Di
Eg...@ Levels and Sets

&

BN16-finl
Simulate from Start

Activate
Activate Workplane

Settings

Queue I/\\}

6 While the original toolpaths are being processed in the background, Activate
the tool BN6.

7 Open a Corner Finishing strategy and set the Strategy to Along. Enter the
other values exactly as shown below.

@ Corner detection

------ T Automatic verification
----- \'} Point distribution

..... E Tool axis

----- @ Machine axis control
j Rapid move heights
-1 Leads and links

ﬁ Start point

ﬁ End point
[ ﬁ Feeds and speeds

[[IMaximum passes

Toolpath name | BME-finl
----- Z Workplane o
- Block
U Tool Output Strategy
----- B, Machine tool
..... o Limit |B°th v| |A|0”9 ’
;j Stock engagement Threshold angle Cusp
=8 !l Corner finishing

0.02

Maxirmum number of passes | 10

Tolerance

Cut direction

Thickness

----- k, Workplane
gl Block
U Tool

..... 2, Machine tool

..... 3% Stock engagement
=5 F Comerflmshlng

B Comerdetcton
Auteratic verification
----- &% Paint distribution

Toolpath name | BNE-finl

orner ae on

Reference tool

M BN16

[[JUse toolpath reference
Toolpath

9 Click Calculate to process the toolpath and then Close the dialog.

B,

=74

The latest Corner Finishing strategy starts processing immediately and

is likely to be completed before the Steep and Shallow finishing strategy
currently pending in the Queue.
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When a toolpath is added to the Queue, and is in an unprocessed status, the
Calculator symbol on the Toolpath in the PowerMILL explorer changes to

1
the Queue symbol b

E»@ Toolpaths

- mv)o L D25t3rght
-+ 4 vl BN16-fin1
[y g PJ = bn6-finl

Bn6&-finl

10 Select File - Save Project to update:
...... \COURSEWORK\PowerMILL-Projects\ToolQueue-ex1
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5. Toolpath Leads & Links

If a tool is allowed to start machining directly at the start of a tool track, it first
plunges down into the remaining stock, and then suddenly changes direction to run
along the tool track. This is likely to result in machining marks, vibration, and
excess wear on both the tool and machinery.

To avoid sudden loading on the tool, appropriate Lead moves (at cutting feedrate)
on and off tool tracks can be applied.

Air moves (Link) between individual tool tracks can add significant amount of extra
time to a machining operation. This can be greatly reduced by applying alternative,
Link move options.

Link Move

Approach Move

\

Rapid Retract

=

Default Leads and Links

Plunge Feed

181
Click g on the Main toolbar to display the Leads and Links dialog and options.
You can also access the Leads and Links dialog from within a strategy dialog. Note
that Leads and Links can be retrospectively applied to an existing toolpath.

Z Heights

Skim and Plunge distance - Provides variable control of rapid move heights within
a component. These operate in conjunction with Safe Z and Start Z to minimise slow
and unnecessary air moves while machining the component form.

Skim distance - An incremental distance above the model where rapid feed moves
occur from the end of one tool track to the start of the next. The tool traverses at a
high feed rate across the model, clearing the highest point along its route by the
Skim value.

Plunge distance - An incremental distance above the local, component surface
where a downward rapid movement of a tool changes to plunge feed move.
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Lead In/Lead out Moves

Lead In controls the tool movement onto the start of a tool track and Lead Out
controls the movement away from the end of a tool track.

Available Lead In and Lead Out moves are:
= None

= Surface normal arc

= Vertical Arc

= Horizontal Arc

= Horizontal Arc Left

= Horizontal Arc Right

= Extended Move

= Boxed
= Straight
= Ramp

= Pocket centre

In the above illustration:-
@ - Lead In = Vertical Arc
@ - Lead Out = Vertical Arc

@ - Link move = Skim

Toolpath colour codes:

= Purple - Rapid Skim Feed Rate G1

= Pale Blue - Plunging Feed Rate G1

= Green/Orange - Cutting Feed Rate G1
= Dotted Red - Full Rapid GO

Leads and Links are effectively extensions to tool tracks and must be gouge
protected. Gouge check is set as default and any Lead that would result in a
gouge is not created.

On tooltracks where the 1st Choice cannot be applied, then the 2nd Choice is
used. If it is not possible to apply either then the Lead options are applied as None.

The current Leads and Links settings are automatically applied when creating new
machining strategies.
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Example

The following example illustrates the retrospective addition of suitable Leads and
Links to finishing toolpaths. The project contains one Roughing toolpath and three
Finishing toolpaths.

1 Select File - Delete All and Tools - Reset Forms.
2 Select File - Open Project:
...\PowerMILL_Data\Projects\LeadsLinks-Start

3 Select File - Save Project As:
...... \COURSEWORK\PowerMILL-Projects\LeadsLinks-example

4 Select an ISO2 view.

&
yis)
&
8

IORRS

5 Activate the toolpath, BN6-fin1.

| ®

[, Machine Tools
----- @ NC Programs
r &> Toolpaths
@) ¢ 9 D20t3-rgh
- @V § B > BN6-finl
- @-v) § & BN6-fin2
@) § & BN6-fin3
|: ?fl' Tools
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Vertical Arc Leads

Vertical Arc - Leads create a circular movement downward at the start and
upward at the end of each individual tool track. By default, with the Gouge check
option selected, the additional moves are not made if a gouge might occur.

@ - Toolpath segment
@ - Radius

@ - Tangent angle

@ - Lead

6 On the Main toolbar, click ]EJ to open the Leads and Links dialog.
7 On the Leads and Links dialog, select the Lead In tab and:

Extensions | Links | Point distribution
Z heights | First lead in | Lead in | Lead out Last lead out
1st choice 2nd choice
Vertical arc v| |None v

Distance Distance | 0.0

Radius Radius | 0.0

a Select Vertical Arc from the 1st Choice list.
b Enter an Angle of 90.0 and a Radius of 6.0
¢ Click Apply.

There is now a Vertical Arc leading onto most of the tool tracks.

&  The new (gouge protected) Vertical leads have not been created on the tool
tracks that stop close to a raised area of the model.
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8 Click the Copy to Lead Out button.

Gouge check

9 Click Apply to update the active toolpath.

Where gouge free, a Lead Out move is applied at the end of each tool track.

Extensions | Links | Point distribution
Zheights | Firstleadin | Lleadin | leadout | Lastlead out
1st choice 2nd choice
Vertical arc v| |Vertica| arc v|

Dictance Dictance
Radius Radius

10 Select Vertical Arc from the 2nd Choice list.

a Enter an Angle of 90.0 and a reduced value Radius of 4.0
b Click the Copy to Lead Out button.
¢ Click Apply.

Wherever it is gouge free on the above toolpath a 1st Choice of Lead In/Out
with a Vertical Arc is applied.
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If this is not possible without a gouge occurring, then the 2nd Choice of a
Radius 4, Vertical Arc is attempted.

If neither the 1st or 2nd Choice is possible without a gouge occurring, then no
Lead In/Out is applied to that part of the toolpath.

Links

A Link move is the movement of the tool from the end of a tool track to the start of
the next. For efficient tool moves across the model, you can reduce the height of
the link moves to be closer to the local model form.

11

12
13

14

Short/Long threshold - This defines the distance limit up to which the Short -
Links apply. Any move from the end of a tool track to the start of the next,
which exceeds this distance is defined by the Long - Link move.

For Short links, the available options include Safe Z, Incremental, Skim, On
Surface, Stepdown, Straight, and Circular Arc.

For Long links, the available options include Safe Z, Incremental, and Skim.

For Default (first and last) links the available options include Safe Z,
Incremental, and Skim.

Arc fit rapid moves can be applied, if compatible with a machine control
system.

Activate the toolpath BN6-fin1.

cice ¥

Select the Z Heights tab to access the Skim and Plunge distance options.

and open the Leads and Links dialog.

A Leads and Links ?
Extencicns Links Point distribution
Z heights First lead in Lead in Lead cut Last lead out

Skim distance

Plunge distance
5.0
—

5.0

—

Previous z-height

Radial clearance | 0.0

Gouge check [v]

= Skim Distance - is the incremental height at which the tool clears the
highest point on the model between tool tracks.

= Plunge Distance - is the Incremental height above the model at which the
tool rapids down to before using the Plunge Feed Rate.

Select the Links tab.
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Z heights Firstleadin | Leadin | Lead out Last lead out
Extensions | Links | Point distribution
Short/Long threzhold
Retract and approach moves Short
Along | Tool axis v| | Circular arc v|
Automatically extend Long
Maximum length | 250.0 | Skim v|
Default
Retract distance | 0.0 | Incremental W |
Appreach distance

Enter the Short/Long threshold as 3

Link move distances less than this value will use the Short options and those
greater will use the Long options.

¢ Select Short as Circular arc, Long as Skim, and Default as Incremental.
15 Click Apply.

B,

&  The distance between the ends of adjacent tool tracks is greater than the
Short/Long threshold value in several areas of the toolpath (In these
instances Skim moves apply).

16 Increase the value for Short/Long threshold to 8.
17 Click Apply.

B,

L By increasing the value of the Short/Long threshold, the number of
occurrences of Short Link - Circular Arcs has increased.

The remaining Link moves would benefit from Vertical Arc - Lead In/Out
moves, but not on the existing Circular Arc Links.
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18 Open either the Lead in or Lead out page.
19 Un-tick the Add leads to short links option.

0.0 Overlap distance (tool diameter units) Rarr

Allow start points to be moved

@d leads to short links >

[¥] Add leads at tool axis discontinuities
Angular threshold  90.0

20 Click Apply.

‘-——_-—-l"—' s
‘____—-—-7 . & X
! ‘_—-——',—-‘-;__-—-__—-——-—:-
‘-v_—:-—_‘______—-—h I
=

The Lead moves exist on the Long links but not on the Short links.
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Applying Leads and Links locally to individual tool tracks

21 Use the left mouse key to select one of the individual link moves where the
Lead is currently a Vertical Arc.

22 In the Leads and Links dialog, select the Lead In tab and select 1st Choice as
Extended Move with Distance 10.

23 Select the Copy to Lead Out tab.
24 Click Apply.
25 The selected Vertical Arc lead move is changed to an Extended move.

Sselected Link Move

~

| - ==
26 Select File - Save Project to update:
...... \COURSEWORK\PowerMILL-Projects\LeadsLinks-example

Horizontal Arc Leads

This produces circular leads on the horizontal plane. This type of lead is frequently
used for toolpaths running at constant Z, or with only small changes in Z height.

G) Toolpath segment

@ Radius
@ Lead

@ Tangent angle

27 From the Main menu, select Tools - Reset Forms to return the Leads and
Links settings to default.

28 In the PowerMILL explorer, right-click the BN6-fin2 toolpath and select
Activate.

29 Select an ISO1 View.
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30 Click l!! on the Main toolbar to open the Leads and Links dialog.

Extensions | Links | Point distribution
Z heights Firstleadin | Leadin | Lead out Last lead out
1st choice 2nd choice

Horizontal arc

v]

|None

Distance Distance | 0.0
Angle Lngle | 90.0
Radius | 4.0

Owerlap distance (tool diameter units)

31 Select the Lead In tab, and change 1st Choice to Horizontal Arc with an
Angle of 45 and a Radius of 3.0

32 Click Copy to Lead Out and then Apply.

Ramp options...

b
& There is no need to utilise the 2nd choice options as the 1st Choice of
Horizontal Arc - Leads In/Out have appeared on all the tool tracks.

33 In the existing 1st Choice - Lead In page input a value of 5 for the Distance
and select Apply.

Extensions | Links

Z heights Firstleadin | Leadin |
st choice 2nd ch
Horizontal arc v | [ None

Distance
Radius
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Extensions

Extensions are additional lead options that are applied outside the existing Lead
In/Out moves.

34 Select an ISO 4 view.

35 In the Leads and Links dialog, select the Extensions tab and for both the
Inward and Outward options, enter a Vertical Arc with Angle 90.0 and

Radius 5.0
art Leads and Links ?
Z heights First lead in Lead in Lead out Last lead out
Extensions Links Point distribution
Inward Outward
Vertical arc W Vertical arc W
Distance | 0.0 Distance | 0.0
Angle | 90.0 Angle | 90.0
Radius | 6.0 Radius | 6.0
36 Click Apply.
_.a-—-'—""__ri-_: il
''''' _ -'__.'-“‘ -
I_r___.----""' - ",a_‘ - /
f e T :
i. R -"-’ -~
! PR T
- - - - - -~ - ~
T _— - - - g
[ - 2
] b 1 !
1 I
L X
|

A Vertical Arc - Extension is added to all of the Lead In/Out moves.

Additional Short Links options

In addition to Safe, Incremental, and Skim, the following options are also
available in the Short link section. These additions are not available in the Long
link options.

= On Surface - This links the tool tracks with a gouge free, direct move that
follows the surface form.

= Stepdown - The link move remains at a constant height and performs a gouge-
checked move to the start of the next tool track, where it then feeds down onto
the surface.

= Straight - In this case, the link is a gouge-checked, direct linear move to the
start of the next tool track.

= Circular Arc - This links the tool tracks with a gouge-free circular move that
follows the surface form.
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Exercise
1 Activate the BN6-fin3 toolpath and Apply the Leads and Links as follows:
a Links: Long/Short/Default - Skim.

b Lead In: 1st Choice - Ramp - Options - Max Zig Angle 4, Follow
Toolpath, and Height 1

¢ Lead Out: 1st Choice - Vertical Arc - Angle 90 - Radius 3

The Links have been visually removed to enable a better view of the Leads.

2 In the Leads and Links dialog select the Lead in page and input 0.5 in the box
named Overlap distance (tool diameter units).

3 Apply the Leads and Links dialog.

Overlap Distance causes the cutter to continue beyond the natural end point along
the original toolpath by a specified distance based on the Tool Diameter (TDU). In
this case the distance is 3mm (0.5 TDU).
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Arc Fitting Rapid Moves

Leads and Links

Arc Fitting works on all Rapid Moves including Skim moves. This option is ideal

for applications where you want to avoid sharp changes in direction; for example,
High Speed Machining.

Not all machine tool controllers will support this option.

Arc fit rapid moves

Arc radius (tool diameter units) 0,25

The Arc Fit Rapid Moves option is located in the Links dialog.
The Arc fit rapid moves box must be ticked.

The Arc radius is defined as a proportion of the active, Tool Diameter (TDU).
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6. Boundaries

A Boundary consists of one or more closed wireframe segments. Boundaries are
mainly used to limit machining strategies to specific areas of the component.

Earlier in the course, Boundaries were utilised to limit machining strategies, so
that they occur in more compatible areas of the component.

For example, Constant Z finishing is more effective on steep sidewalls and Raster

finishing on shallow areas.

There are several options available for creating boundaries. Most involve interaction
with other PowerMILL entities (eg Tools, Thickness, Stock Model, etc), while
User Defined will access a separate dialog for direct input of existing geometric,

entities.

P8 Patterns
@ Feature §
IE Workpla
Levels an
@ Models
& Stock M
¥ Groups
=8 Macros

Switch off the Private Boundaries creation option

Boundaries

Curve Editor...
Toolbar

Display private Boundaries

[ Create Boundary

Paste as new Boundary
Boundary Mames

Folder Mames

Batch Process

Invalidate All

Deactivate
Draw All
Undraw All

Thickness

Block
Rest
Selected Surface

Shallow

Silhouette

Collision Safe
Stock Model Rest
Contact Point
Contact Conversion
Boolean Operation
User Defined

1 From the Main menu, select File - Delete All and Tools - Reset Forms.

2 From the main pulldown menus select Tools — Options and in the dialog select
Boundaries - Private boundaries.

+- Tolerances
i Toolpaths
- Toals

[Private boundaries

—- Boundaries

Private boundaries

Edit history
View

Import
Export
Project
MC Programs

Warknlanes

@ boundaries to b@

Display private boundaries in the explorer ]

Automatically delete unused private
boundaries

3 Un-tick the box named Allow new boundaries to be private.

4 Select Accept to close the Options dialog.
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User Defined Boundary

To access the User Defined - Boundary options, go to the PowerMILL explorer,
and select Boundaries > Create Boundary > User Defined.

This will access a separate sub-menu in which the range of options, generally
involve direct input of existing wireframe entities.

ms @

Insert

Insert File
Boundary w

Pattern W

Toolpath W
Model g0
Sketch (2

Composite curve m
Wireframe medelling | £2
Model Tolerance | 0.1

Private

[] Allow boundary to be private

Edit History
Apply edit history on calculation

Queue Cancel

Insert File - Opens the browser to locate an externally stored geometry file.

The Boundary, Pattern, and Toolpath buttons are disabled unless a compatible
entity is selected in the adjacent input box.

Model - Inserts the edge of the selected model.
Sketch - Opens the Curve Editor toolbar.
Composite curve - Opens the Create Composite Curve toolbar.

Wireframe Modelling - Provides access to the PowerSHAPE wireframe
module.

5 Select File - Save Project As:
...... \COURSEWORK\PowerMILL_Projects\BoundaryBasics

6 Select File - Import Model...
...... \Power MILL_Data\Models\cowling.dgk
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7 Select the surfaces defining the central pocket and fillet.

8 In the PowerMILL explorer, right-click Boundaries and select Create - User
Defined.

9 In the User Defined Boundary dialog, click the Model button.

Model

A Boundary segment is created around the edge of the selected part of the
model.

10 Select a View from top (Z) and switch off the shaded view but retain the
wireframe view.
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an

11 In the PowerMILL explorer, right-click Boundaries and select Create
Boundary - User Defined.

Sketch @
12 In the User Defined Boundary dialog, click the Sketch button
to open the Curve Editor toolbar.

$IRRTA/ K CBREw [ WNQO| &Y 2
19

vy

13 On the Curve Editor toolbar, click the following button
Options dialog.

to open the

14 Un-tick Intelligent Cursor - Snapping Options @ to switch off the

Intelligent Cursor @ enabling ‘free form’ sketching.

fg- Tolerances Snapping Options

- Toolpaths

&- Tools 2 []Use the Intelligent Cursor

[+~ Boundaries -
__ View Curves
--Import Toolpaths |
il- Export

p.o Models |+
(- Project

[~ MC Pregrams Inside surface patches |«
" Workplanes Features |«
[ Setup Sheets

- Unit System Workplanes [+
-- Curve Editor Block [
- Intelligent Cursor

Snapping Options Curve mid-points [

15 Click Accept to keep the changes.

17 Using the left mouse key, click points within the model to create a sketched
Boundary.

16 From the Curve Editor toolbar, select Create a Bezier curve
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X <)
&  If required, use Undo —l to sequentially remove any invalid points.

1A While the Intelligent cursor is switched off do not attempt to close the
segment by trying to snap the ‘final span’ back on to the start point.

18 On the Curve Editor toolbar click 139 to open the Options dialog.

19 Select Intelligent Cursor - Snapping Options and tick - Use Intelligent
Cursor.

20 Then snap the final span of the Bezier Curve onto the original start point.

21 On the Curve Editor toolbar click _\'ﬂ to accept the changes and close the
session.

22 If the Boundary segment is not smooth enough, right mouse click on it and
from the local menu, select Edit - Spline Selected to open the Spline fitting
tolerance dialog.

&y Spline fitting tolerance

& VK

23 Enter the value 2 and click ﬂ to apply and close the dialog.

)
N/

The Boundary segment is splined through the polyline points as a curve
maintaining the original form to within a maximum deviation of 2.

In instances where the required deviation would be greater than 2, a tangency
will remain either side of the affected points.
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Selected Surface Boundary

A Selected Surface Boundary defines one or more segments around where the
active tool would fully machine the selected surfaces. The segments represent the
tip position of the active tool.

1 Create a Block - Defined by Box using Type - Model.
2 Create a Ball Nosed tool of Diameter 16 with the Name BN16.
3 Select the surfaces defining the central pocket, including the fillet.

4 In the PowerMILL explorer, right-click Boundaries and select Create
Boundary - Selected Surface.

Top[]
Roll Over ]
Tolerances
Tolerance | 0.02
Thickness | 0.0
ckness | 0.0
g 5
= Use Asial Thickness []
Tool
U «| [Bnis V)

Private
[[] Allow boundary to be private

Edit History
[#] Apply edit history on calculation

Queue

Apply

[ILimit Boundary

® Inside

QOutside

[[] Automatic Collision Checking

Block

Accept

Cancel

5 Using the above settings, click Apply to create a single segment, Selected

Surface Boundary.
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Shallow Boundary

A Shallow Boundary defines one or more segments where the model drops
through a specified Upper Angle downwards from the horizontal plane. It is

designed to differentiate steep and shallow areas where Constant Z and Pattern
strategies are more effective. The boundary is calculated relative to the active tool

parameters.

1 In the PowerMILL explorer, right-click Boundaries and using the default
settings, Create Boundary - Shallow.

ne o e ¢
ToerAncic] 300 ["]Limit Boundary
~pperangle ® |nside miting Boundary
Lower Angle | 0.0 Oikside
Tolerances
Tolerance | 0.1
Thickness | 0.0
i 2 ckness 00
Q Use Asial Thickness[ | [ Automatic Collision Checking
Tool i|der Clearance 0.0
) v |BNi6 v ank Clearance 0,0
Bleck
Limit g v
Private
[[] Allow boundary to be private 0
Edit History
[+ Apply edit history on calculation @
Apply Queue Accept Cancel

@ - Shallow area more suited to Raster Finishing (above 30 degrees).

@ - Steep area more suited to a Constant Z Finishing (below 30 degrees).
2 Apply the form to create the above Boundary segments.

Silhouette Boundary

A Silhouette Boundary defines the outline around the maximum dimensions
selected model, offset by the tool radius.

1 Select the following surfaces on the model:

|:O Use the Shift key on your keyboard to select multiple surfaces.
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2 Right-click the Model and select Edit - Delete Selected Components.

3 With the selected areas now deleted, in the PowerMILL explorer, right-click
Boundaries and select Create Boundary - Silhouette.

On Model [#] [ Limit Boundary
® Inside Friting Boundary

Qutside
Tolerances

Tolerance [ 0.01

Vertical Tolerance [001__]|

Thickness [ 00
E ‘Byial Thickness |00 [[] Automatic Collision Checking
Use Axial Thickness[_| Holder Clearance| 0.0
Shank Clearance| 0.0
Tool
Block
£ « [BNI6 v :
- Limit ﬂ w
Private
["] Allow boundary to be private 0
Edit History
[#] Apply edit history on calculation @!
Apply Queue Accept Cancel

Rest Boundary

A Rest Boundary defines the area inaccessible to a specified reference tool. It also
requires a smaller active tool to be specified otherwise it will not generate
segments.

1 Create a Ball Nosed tool of Diameter 8 with the Name BNS8.

2 In the PowerMILL explorer, right-click Models and select Delete All to
remove the incomplete component.

3 Import the original Model back into the Project:
e \PowerMILL_Data\Models\cowling
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4 In the PowerMILL explorer, right-click Boundaries and select Create
Boundary - Rest to open the Rest Boundary dialog.

5 Input Expand Area 0, select Tool BN8, and Reference Tool BN16.

Limmi EE]

© 00 N O

o Rest Boundary e
% & MName | &
Detect Material Thicker Than| 0.2 [Limit Boundary
® |nside
Expand Area By| 0.0 Outeate
Tolerances
Tolerance | 0.02
Thickness | 0.0
@t Use Axial Thickness[ | [ Automatic Collision Checking
Tool 0.0
H w| |BMNE8 v
Reference Tool i
H " BM16 W Limit {ﬁ g
Private =
[_] Allow boundary to be private G
Edit History
Appl)r edit history on calculation @
Apply Queue Accept Cancel

Set with Limit tool centre to block edge.

Click Accept to close the dialog.
Save the Project to update:-

Click Apply to create the following Rest Boundary.

...... \COURSEWORK\PowerMILL_Projects\BoundaryBasics

10 Select a View down the Z Axis

7!

and Un-draw the model.

The above Boundary identifies areas on the component that are inaccessible to
the BN16 tool geometry to be locally machined with the BN8 tool.

On closer inspection, the central pocket area would be more effectively
machined with a flat bottomed tool and a smoother, more continuous toolpath,
can be created if the 2 spurs are removed from the outer segment (to be
machined later as a separate toolpath).
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Editing Boundaries

It is often necessary to edit the original geometry defined by Boundary segments.
The best way to achieve this in PowerMILL is via the dedicated Curve Editor tool.
As it is not exclusive to Boundaries, a more detailed range of Curve Editor,
options and applications are covered in Chapter 11.

1 In the PowerMILL explorer, right-click the Rest Boundary (6) entity and in
the local menu select Edit - Copy Boundary to create a copy hamed (6_1).

2 Inthe PowerMILL explorer, right-click the original Rest Boundary (6) and
Rename it as Master.

Rename the new copy of the Rest Boundary (6_1) as Rest.
4 Activate the Boundary named Rest.

5 Select the 2 inner segments on the Rest boundary (Rest) by dragging a box
over them, and then press the Delete key on your keyboard to delete them.

The next stage will be to Offset the Boundary and then remove the two spurs, which
will be carried out after an explanation of the Boundary Editor dialog.

Boundary — Access to the Curve Editor

Once created, you can modify a Boundary segment using the options available on
the Boundary Toolbar.

8- [ PACHSSR22POY - X

=% | b

Click @ on the Boundary toolbar to activate the Curve Editor toolbar.

O You can also double-click a boundary segment to activate the Curve
Editor Toolbar.
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Edit > Transform

1 In the PowerMILL explorer, right-click on the boundary Rest and from the
local menu, select Curve Editor.

2 In the Curve Editor toolbar select the Offset option
(%/:XAI‘JA&% Y|¢¢RA®ARA

Offset

R Ry

3 In the Offset toolbar, select the 3D Smooth button, input a Distance of 1 and
then press the Return key.

Offset

%;'?"ih 1 | Dwtance - x.]
E":l

2 =

|

W ey |

!ﬂﬁ[& . = | Distance 1 - &

4 Click ﬂ in the Curve Editor toolbar to accept the changes and exit.
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Curve Point - editing

The Point editing options are located towards the right hand side of the Curve

APy exE

Editor toolbar

1 In the PowerMILL explorer, right-click Boundaries and from the local menu
select Toolbar.

2 On the Boundary toolbar, click the Curve Editor button @ to display the
Curve Editor toolbar.

3 Select (Left click) the outer boundary segment in the graphics area.

M

The points are displayed on the selected boundary segment.

4 Zoom into the area of the selected segment and select all the points that define
the spur.

B Q To select multiple points, hold down the Shift key while selecting the
points with the mouse.

5 On the Curve Editor toolbar, click Delete points J to remove the spur
from the segment.

6 Repeat the procedure on the other spur.
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7 Click ﬂ, to accept changes and exit the Curve Editor.

Other boundary editing options

Right-click on a Boundary in the graphics area or in the PowerMILL explorer and
from the local menu, select Edit to view other boundary editing options.

Undeo Last Edit

Unlock Boundary

Delete Boundary

Edit 4
S— \

Redeo Last Undone Edit

Clear History Buffers

Remove from Folder

Review the modified Boundary

*

Transform...

Arc Fit Selected
Spline Selected [,\\;-
Polygonise Selected

Flatten

Select Duplicates

Select Area 3
Remove Area 3
Make Invalid

Copy Boundary

Copy Boundary (selected only)

Delete Selected Components

8 In the PowerMILL explorer, click the light bulb next to the copy of the original
boundary Master created earlier. The original boundary is displayed alongside
the edited boundary, Rest illustrating the effect of the 1mm 3D Offset.
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Create a 3D Offset strategy limited to the modified Boundary

9 Activate the BN8 tool and Boundary named Rest.

10 On the Main toolbar, click @
11 From the Finishing options, select the 3D Offset Finishing strategy.

to display the Strategy Selector.

12 In the 3D Offset Finishing strategy dialog, enter data as below.

..... k_ Workplane

-l Block

U Tool Pattern

..... 2, Machine tool

..... o Limit | v| . X, .

..... % Stock engagement Start on pattern [
(=¥ =1 3D offset finishing

.. W Automatic verification )

..... & Point distribution S

..... 12 Tool axis [[]Smoothing

----- @ Machine axis control

g Rapid move heights [ Maximum offsets
-1 Leads and links Maxirmurn number of offsets | 10

ﬁ Start point

- End point Tolerance Cut direction

----- & History

[ Motes and Description Thickness

z.’ User defined settings 4]

Stepover

A [[0.005620

13 Click Calculate to process the toolpath and then Close to exit the dialog.
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S ——

Create a Boundary for the original side branches.

14

15
16

17

18

19
20

21

22

23

Undraw the Toolpath BN8-FIN1 and Boundary Rest by switching off the
respective light bulb symbols in the PowerMILL explorer.

Switch on the respective light bulb to display the Boundary named Master.

In the graphics area, select the outer segment of the displayed Boundary
named Master.

In the PowerMILL explorer, right-click the Boundary Master and select Edit
- Copy Boundary (selected only) to create a new boundary Master_1
consisting of the outer segment only.

Rename the boundary Master_1 as Spurl.
Select a view from top Z.

In the PowerMILL explorer, turn off the light bulb adjacent to the boundary
Master to remove it from view.

¥

L.

In the PowerMILL explorer, right-click the boundary Spurl and select
Activate.

In the graphics area, double-click the boundary segment to activate the Curve
Editor toolbar.

Select all points along the boundary segment except those which define the
rectangular part of the upper spur.
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L) Use the Shift key on your keyboard to select multiple points on the
boundary segment.

= Use the CTRL key on your keyboard to deselect one or more of the
selected points on the boundary segment.

X
’%_& &

&  If preferred it is okay to select and delete the points in stages.
24 On the Curve Editor toolbar:

rErrrd
a Click the Delete Points button by to delete all the selected
points.
b Select the points at the base of the rectangular segment.
¢ On the status bar (below the graphics area), click the Relative Move

button @ and enter 0 -2 (for the X and Y move, values) in the data box
and press Enter on your keyboard.

B

The selected points are moved by a distance of Y-2.

1 { g |
—_— —_—
- si’el-z I

C i

25 Click il to exit the Curve Editor toolbar.
26 Click the light buIbs_on to display both Boundaries Rest and Spurl, and then

®

Resize the View
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27

28

29

30

31
32

33

In the graphics area, double-click the Boundary Spurl to activate the Curve
Editor toolbar.

Form the Curve editor toolbar, select Transformations - Mirror option

'l
On the Mirror toolbar select Origin at the active workplane. 23

Ensure that the Keep Original option is set.

Mirror

DT B = 08 ® &

=
———
=

From the Mirror toolbar, click the Mirror in ZX button

Click *#| on the Mirror toolbar to accept and close.

On the Boundary Transform toolbar, click ,Vj to accept and exit the toolbar.
The Boundary named Spurl now contains 2 segments.

Make sure that the tool BN8 and boundary Spurl are both Active.

From the Strategy Selector, Finishing options, select the Raster Finishing
strategy and enter data as shown on the following page:
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Toolpath name

ia)

k. Warkplane
il Block
U Tool

-[B, Machine tool

o Limit

B Stock engagement
iy

'ﬁ:— High speed

T Automatic verification
4% Point distribution
E Tool axis

@ Machine axis control
j Rapid move heights
- U Leads and links

ﬂ Start point

8] End point

[-fqr Feeds and speeds
.5 History

I';:I Motes and Description
z.) User defined settings

Ve,

BM&-Spur-FIN

Fixed direction

Start corner

Lower right v |

Perpendicular pass
Perpendicular pass[_]
Shallowe angle | 30.0

Optimise parallel pass[ |

Ordering
Style | One way grouped w
Arc radius | 0.0
Tolerance
0.02
Thickness
g

Stepover

.. .-\}
M :
b‘.
5
:
[
- E O\ i
' :t &
' = "
¥ &
' N
b
| J
! i '
1 - L
| o i t
¥ A 1
£ 5 y
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The machining strategies are localised with the help of edited Boundaries
originating from the original Rest Boundary (Master).
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4 Save the Project to update:-
...... \COURSEWORK\PowerMILL_Projects\BoundaryBasics

Creating Blanking Surfaces using
Boundaries

Blanking surfaces are used to cap holes and pockets in a model to prevent the tool
from machining into those areas. You can create three types of planes in

PowerMILL.
= Block - creates a plane, at a specific Z Height, after the material block is
defined.

= Best Fit - creates two planes, one touching the boundary at its highest point,
and the other through its lowest point. The planes are parallel to the best fit
plane (the plane that has the smallest maximum distance from the boundary).

= Projected - creates a plane parallel to the XY axis of the active workplane. The

plane will have the Z Height of the highest point of the boundary.

Example

1 Select File - Delete All and Tools - Reset Forms.
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2 Import the Model:
...... \PowerMILL_Data\Models\pockets.dgk

3 Calculate the Block defined by Box to the Model Min/Max limits.

4 Select the top surface of the model (shown shaded).

5 In the PowerMILL explorer, right mouse click on Boundaries and from the
local menu select Create Boundary - User Defined.

& User Defined Boundary ?
% C) Name | 1
Insert Edit
= Clear ‘//

Boundary v

Pattern W

Toolpath v

Sketch (03

Comnasite curve X

Click the Model icon and then select Accept to close the dialog.
7 Un-draw the model to enable a clear view of the boundary.

The Boundary produced has 4 segments. For this example, only the two
smallest segments are required.

8 Select the two highlighted segments by dragging the cursor over them.
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9 In the PowerMILL explorer, right-click Models and from the local menu select
Create Plane - Projected.

10 Switch on the Plain Shade model option. O‘

11 Planer Surfaces have been created inside the selected boundary segments.

= No need to Save the Project this time!
12 Select File - Delete All and Tools - Reset Forms.
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Exercise

Import the Model ...\PowerMILL_Data\Models\bucket.dgk and generate 4
surface planes to cover the foot recesses on the upper base surface.

= No need to Save the Project this time!
1 Select File - Delete All and Tools - Reset Forms.
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Block defined by Boundary

An existing Project will be opened that contains multiple components that will be
roughed out using a complex Block arrangement defined by Boundary segments.

2 Select File — Delete All and Tools - Reset Forms.
3 Open the (read-only) Project:-
...\PowerMILL_Data\Projects\MultiBlock_Start

zZ |
Y
4 Save the Project as:-

+...\COURSEWORK\PowerMILL._Projects\MultiPart_Block

5 Select all of the component models (Drag a box over all surfaces).

In the PowerMILL explorer right mouse click on Boundaries and from the
local menu select Create Boundary - User Defined.

7 In the User Defined Boundary dialog ensure that the Allow Boundary to be

private box is un-ticked and then click on the Model icon E

8 Select Accept to close the User Defined Boundary dialog.
Activate the new Boundary.

-

10 From the main toolbar select the Block options

11 In the dialog select Defined by - Boundary and Type — Model followed by
Calculate.
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PowerMILL 2016

Defined by

|Boundary

Coordinate System
|Active Workplane v|

Limits
Min Max Length
¥ | -75.0 525.0 600.0

v 4548848 205.48848 340.97697

z | -60.0 ||n.0oom3||w.nooou3|

Estimate limits

Tolerance Expansion Type

w0
[lInclude reference surfaces

Draw Opacity |:|

| Accept | | Cancel |

12 Select Accept to close the Block dialog.

The complex Block is as shown above consisting of localised triangle models
around each individual component.
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13 De-activate the Boundary.

14 In the PowerMILL explorer right mouse click on the existing, un-processed
toolpath D12TR1-RGH1 and from the local menu select Edit - Set Named
Parameter.

15 Input Block and select the green tick to accept.

The current Block definition will now be active within the unprocessed Model
Area Clearance strategy.

16 In the PowerMILL explorer right mouse click on Toolpaths and from the local
menu select Batch Process.

..... [, Machine Tools

5l NC Programs
|:_.. : O 3 5
w2 E ‘ A Toolpaths
= Tools
- @ U P Toolbar
|:—:|--{:j Boundarie
\,_:C:J 1 Create Toolpath...
..... "% Patterns Toolpath Mames k
&J' Feature Sel Folder Mames k
-4 Workplan:
}_'.{k’ o Batch Process I}
EZI---Q‘ Levels and Invalidate All

Batch Process will sequentially run down the toolpath list (in this case 1) and
Calculate all valid, un-processed strategies.

17 Select File - Save Project to update:-
...\COURSEWORK\PowerMILL_Projects\MultiPart_Block
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Private Boundaries

All Boundary types will (by default) be created as private. This makes the
Boundary exclusively owned by an individual machining strategy. If the
parameters or entities used in the strategy are modified, then the associated
private boundary will automatically adjust on calculation.

Private Boundaries are of particular use in Templates as they will automatically
regenerate when the host toolpath is calculated on a new model.

A private boundary is not suitable in cases where the segments will need to be
deleted or geometrically edited once assigned to the host strategy. It is however
possible to create a copy on which you can switch off the Allow boundary to be
private option within the dialog.

It is also possible to prevent Boundaries from being created as private:-

From the main pull down menus select Tools - Options - Boundaries - Private
Boundaries, and un-tick Allow new boundaries to be private.

- Tolerances [Private boundaries ]

(- Toolpaths

-- Tools

=- Boundaries Allow new boundaries to be private [
... Edit history

- View Display private boundaries in the explorer [

- Import

[+ Export

- Project Automatically delete unused private vl

- NC Programs boundaries

. Warknlanee

Private Boundaries — Example:-
1 Select File - Delete All and Tools - Reset Forms.
2 Open the (readonly) Project:-
...... \PowerMILL_Data\Projects\PrivateBoundaries_Start

3 Save Project As:-
...... \COURSEWORK\PowerMILL_Projects\PrivateBoundaries-EX1
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The Project includes a Constant Z and a 3DOffset finishing toolpaths both of

which currently apply over the whole

of the Block area. To localise the 2 finishing

toolpaths to areas of the model where they are most effective both strategies will be
recycled to include a Shallow - private boundary.

4 From the main pulldown menus select Tools - Options - Boundaries - Private

boundaries:-

Allow new boundaries to be private

From the toolpath, Bn10-CZ-SEM1 local menu select Settings, followed by

5 Tick the box named Allow new boundaries to be private.
6 Select Accept to close the Options dialog.
7 Activate the toolpath, BN10-CZ-SEM1.
8
the Recycle option.
9 In the Constant Z dialog select the Limit page.

Toolpath name

&

| BN10-CZ-SEM1 |

----- ‘Z Workplane
@ Block
U Tool

..... [, Machine tool

----- 3 Stock engagement
gag
[—]. Constant Z finishing

----- H Unsafe segment removal

...... T8 Automatic verification
..... 3 Point distribution
" Tool axis
----- @ Machine axis control
§ Rapid move heights

1. O e

Limit ]
Boundary

vl

(clFd

Trimming

Keep outside |
Limit | g3

a
8

10 From the Boundary pull down options select Create a shallow boundary.

mE &

Upper Angle i_-’l:D_'D |
Lower Angle E‘D |

Telerances

Mame | 1

[] Limit Boundary
® Inside Lirniting Boundary

Qutside

Tolerance |_0 1 J
Thickness [05 |

o Aial Thickness | 0.0
L=

Tool

Use Axial Thickness [_|

[] Automatic Collision Checking
Holder Clearance | 0.0

v| Shank Clearance | 0.0

\i:J_"‘ |BN10

Private
Allow boundary to be private
y P

Edit History
[v] Apply edit history on calculation

Limit:- m

| Apply

|| CQueue || Accept || Cancel |
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11 Using the default settings Apply and Accept the Shallow Boundary dialog.

=( (0 Boundaries

V&b =1

Initially the new Boundary 1 will exist in the PowerMILL explorer until the
toolpath is calculated. At that point it will disappear (become invisible) from the
Boundary folder. However, the folder name, Boundary will still be displayed in
bold text to identify the existence of the hidden private Boundary 1

H@lBoundaries| |

------ 4 Patterns

Boundaries

E? Feature Set

B&;_ WGTI{PIE Toolbar

L e o |
Levels and Display private Boundaries L}

IQ The private Boundary will be displayed in the PowerMILL explorer if
the above option is ticked in the local Boundaries menu.

12 Select the Limit page and set Trimming to Keep outside.

[Limit }
Boundary
8- @2
Trimming
Keep outside -

13 Calculate (but do not Close) the Constant Z Finishing strategy.

The Constant Z strategy BN10-CZ-SEM1 is now limited to be outside the
segments of private Boundary 1
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14 Select the ‘create a copy’ option in the Constant Z Finishing dialog.

Toolpath name | BMN10-CZ-FINT |

----- }:_ Workplane

-l Block

- Tool Order by Additional stock
Y

----- 2, Machine tool :

_____ K Vo Region g

[—}n Constant £ finishing =t []Undereut

#& Unsafe segment removal
T Automatic verification

[ Machine down to flats

..... & Point distribution Plaealaedizs (0|
..... Ié; Tool axis
..... ) Maclhme axis c:l}ntrol Talrance Cut direction
j Rapid move heights !

w101 Leads and links L Climb V|
-l Start oIt Thickness
g End point

G-fqr Feeds and speeds
..... E Histary
..... ] Motes and Descripticn Stepdown

..... z! User defined settings Minimum stepdown

Calculate using cusp [

15 Modify the Toolpath Name to BN10-CZ-FIN1, input Tolerance 0.01,
Thickness 0, and Minimum stepdown 0.3

16 Calculate the new toolpath and Close the dialog.

17 A new private Boundary will automatically, be created with the same
parameters (Tolerance, Thickness, etc) as used in the main page of the
Constant Z Finishing dialog.
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18 In the PowerMILL explorer, right mouse click on Boundaries and from the
local menu tick the option Display private Boundaries.

W] Boundaries |
-8 Patterns Boundaries
|§) Feature Set )
E‘JE Workplane Curve Editor...

Toolbar

[]---Q‘ Levels and
(-l Models
[} "oee .

| Display private Boundaries . |
by

19 With the 2 existing private Boundaries displayed, right mouse click on either
and from the local menu select Edit - Copy Boundary.

-'I"O Boundaries EIO Boundaries
L e el e 98
- pdb11a

20 Right mouse click on Boundaries and from the local menu untick the option
Display private Boundaries.

H o] soundaries |

do Boundaries

EE Toolbar /" L@ 'Qm

Q | Display private Boundaries t

Only the new private Boundary will be displayed in the PowerMILL explorer
but will later become hidden once it has been applied in a new toolpath
calculation.

Exercise

21 In the PowerMILL explorer, Activate the toolpath BN10-3Doff-SEM1 and
then select Settings to open the dialog.

22 Recycle with the new private Boundary 1_1_1, Active and with Trimming
set to Keep inside.
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23 Calculate a Copy of the above toolpath with the new Name BN10-3Doff-FIN1
and with Tolerance 0.01, Thickness 0, and Stepover 0.3

24 From the main pulldown menus select Tools — Options and in the dialog select
Boundaries - Private boundaries.

25 Tick the box named Display private boundaries in the explorer.
. dk 1
i 11

&8 1,11
Aos1.1.11

«) =il =i

B,

& This demonstrates that if a toolpath containing a Private Boundary is
copied then the new one will contain a separate Private Boundary.
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7. Levels and Sets

Levels and Sets allow you to control the selection and display of model
components in the PowerMILL graphics area.

You can Acquire components from the currently imported Model to a Level or Set.
Once acquired to a Level or Set, you can select, de-select, display, or hide Model
components from the individual Level or Set context menus.

The subtle differences between Levels and Sets are illustrated using the following
examples.

Creating Levels

1 From the Main menu, select File > Delete All and Tools > Reset Forms.

2 Select File > Import Model:

The imported Model includes clamps, which:
= Must be avoided by all machining strategies created in the Project.
= Must not be included in the calculation of the Block.

To make the model selection easier, a new Level nhamed Clamps will be created
and all clamp surfaces assigned to it. Another Level, named Splits will be created
and all 6 split surfaces assigned to it.

3 In the PowerMILL explorer, right-click Levels and Sets and select Create
Level.
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Levels and Sets |

@ Models Levels and Sets
‘ Stock Mo

(¥ Groups Create Level
-8 Macros Create Set
Deactivate
Draw All
Undraw All

Delete Empty Levels and Sets
Delete All Except Mon-Empty Levels

4 Rename the new Level as Clamps.

EI Q‘ Levels and Sets

o Q‘ Genetal

5 Create another new Level and Rename it as Splits.
E| Q Levels and Sets

Q Clamps

= Mﬂl‘lﬁ'{

All model components are currently acquired to the default General Level.

If the original CAD model has components already assigned to different Levels,
then these will be recreated when the model is imported into the PowerMILL
project.

Acquiring model entities to a Level

6 In the PowerMILL explorer, click the ‘light bulb’ off next to the Level named
Clamps.

Any items acquired to this level will no longer be displayed.

7 In the graphics area, use the left mouse and Shift keys to select all surfaces
except the clamps.

8 On the keyboard select Ctrl J to blank the selected Surfaces.
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F

F
F
F

9 Select the Clamp surfaces (Hold down the left hand mouse key while dragging a
box over them).

10 In the PowerMILL explorer, right-click on the level named Clamps and select
Acquire Selected Model Geometry.

The clamps disappear from the view (The Level is switched off).

11 On the keyboard select Ctrl L to unblank all eligible Surfaces.

12 Select the 6 Surfaces defining the split face and Acquire them to the level
named Splits.

13 Switch off the level named Splits to visually check that the correct surfaces
have been acquired.

2-£7 Levels and Sets
; ;.;Q General
EAC o]

? £ Splits

14 Switch on all levels (The clamps and split surfaces reappear).
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A Selected Surface Boundary will now be created to limit the clamps from being
machined.

1 In the PowerMILL explorer, right-click the Level, General and choose Select
Surfaces. The main component surfaces excluding the split faces are selected.

2 While still in the PowerMILL explorer, right-click the Splits level and choose
Select Surfaces. The split face surfaces are added to the current selection.

Create a Dia 12 Ball Nose tool named BN12.
4 Calculate a Block using the default Box and Model options.
5 Use the default Rapid Move Heights and Start and End Point options.

Defined by
Box v = [B%
Coordinate System
Active Workplane v
Limits
Min Max Length

X | -60.00876 % 150.00634 % 21001511 %

¥ | -50.00316 % 50.005511 % 100.00867 '§'

Z|-400 % 300 % 70.0 %

B @ &
Estimate limits
Tolerance Expansion Type
0.1 0.0 Model v
[linclude reference surfaces
[v] Draw Opacity
Accept Cancel

The Block is created to the dimensions of the selected surfaces.

6 Left mouse click in the graphics area away from the model to deselect all
entities.

7 Inthe PowerMILL explorer, click on the Level, General, and with the Ctrl
key held down, click on the Splits level.

Both the selected levels will be highlighted in the PowerMILL explorer.
= Q Levels and Sets

w
w

L
o B Madal-

8 Right-click on one of the highlighted levels and choose Select Surfaces. All
surfaces excluding the clamps are selected.

9 Right mouse click on Boundaries in the PowerMILL explorer.

10 From the local menu select Create Boundary - Selected Surface Boundary
with Radial Thickness 2, Limit set to Block Edge, with Allow boundary to
be private un-ticked.
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MName | 1

Top[] [ Lirmit Boundary
® nside Lirniting Boundarny

Cutside

Roll Owver[]

Telerance IE|
Radial Thickness | 2.0 |
Auial Thickness | 0.0 |

Use Axial Thickness [#] [ Automatic Collision Checking
Holder Clearance | 0.0

Tolerances

Teol

&Jj |BN1.'J_ vl Shank Clearance | 0.0

Edit History
Apply edit history on calculation

| | Queue | | Accept | | Cancel

11 Check that both the Tool BN12 and Boundary 1 are Active so that they will be
automatically included when a new machining strategy is created.

12 From the main toolbar, select Toolpath Strategies @ and from Finishing
open a Steep and Shallow Finishing strategy.

13 In the Steep and Shallow Finishing dialog, enter data exactly as shown in the
following illustration.
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Toolpath name | BM12-FIN1

----- k Workplane
-l Block

Order Additional stock
Threshold angle Steep shallow overlap
[—]--‘ Steep and shallow finishing

...T Automatic verification Steep Shallow

..... £ Point distribution Spiral Spiral

""" 12 Tool axis Cut direction Cut direction
@ Machine axis control

j Rapid move heights | Climb | Climb
]ll! Leads and links
ﬂ Start point

ﬁ End point

o-fir Feeds and speeds

Stepover

..[] Motes and Description
z.) User defined settings

[] Calculate using cusp

[[]Smoothing

Tolerance

Thickness

|Calculate| | Queue | | QK | | Cancel |

The Radial Thickness of 2 used in the outer Boundary segment provides a
suitable clearance around the clamps.
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Switching Off a Level

1 In the PowerMILL explorer, switch off the light bulbs on both the General and
Splits levels.

@@ Levels and Sets

Only the Clamp Surfaces are displayed in the graphics area.

Right-click the toolpath and select Settings to re-open the dialog.

Select create a Copy and click Calculate to process a new toolpath.
4 Close the Raster Finishing dialog.

Y
&  Even if a level is switched off, PowerMILL will still create a toolpath over
all (including un-displayed) parts of the model.
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Sets

A Model entity will always exist on a Level but not on more than one at the same
time. You cannot delete a Level while Model entities are acquired to it.

PowerMILL 2016

A Model entity can co-exist on more than one Set at the same time. You can delete
a Set while Model entities are acquired to it.

1 From the Main menu, click File > Delete All and Tools Reset Forms.

2 From the Main pulldown menus File > Import Model and select:
...... \PowerMILL_Data\Models\YogurtTray.dgk

3 In the PowerMILL explorer right mouse click on Levels and Sets.

4 From the local menu, select Create Set and rename it as AllPkts-Set.

ER L cvels and Seis |
e R Ge Levels and Sets EQ’ Levels and Sets
=- Medels Lo

_ 39’ General

- i@ yoghurt Create Level €7 AlPkts-set

Stock Model
L ¥ Groups

Create Set %

5 Manually select all surfaces defining the 9 pockets.

6 With the 9 pockets still selected, right-click AllPkts-Set and select Acquire
Selected Model Geometry.

7 Manually select all surfaces defining the bottom left pocket.
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8 Create a new Set and rename it as Pkt1-Set.
Right-click Pkt1-Set and select Acquire Selected Model Geometry.
10 On the keyboard select Ctrl L to u