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Powering your productivity

www.delcam-ams.com

Whether you are a new or long-term user of Delcam products, you
may not be aware of the complementary technologies available
from Delcam that could improve your company’s productivity.

Delcam Advanced Manufacturing Solutions offers a complete and
diverse range of CADCAM software solutions to integrate every
aspect of your production life-cycle — from designing a complex
concept, to manufacturing it and inspecting the final output —
providing you with unrivalled speed, flexibility, and ease-of-use
throughout your product development process.

Adding to your suite of Delcam solutions minimises the impact on
your daily production operations while also enabling you to enter
new markets or automate your processes with our advanced
functionality.

All products work independently or together as one complete
manufacturing solution tailored to your specific needs.



POWGFSHAPE www.powershape.com

PowerSHAPE provides a complete environment to manipulate
surface form, build from wireframe, and add solid features for
prismatic parts.

= Import/export Parasolid-based systems with no translation.

= Create complex molds from solid models, complete with split
surfaces.

= Powerful surface- and face-editing tools quickly repair imported
data.

= Tools to perform non-feature-based edits quickly and efficiently.

POWQI’M|LL www.powermill.com

PowerMILL is the world’s leading specialist NC CAM software for the
manufacture of complex shapes, providing advanced-machining
strategies to minimise machining time and maximise finish quality.

= World-leading high-speed machining strategies.

= Advanced 5-axis machining techniques.

= Support for 64-bit platforms and multi-threading.
= Innovative collision-avoidance methods.

= Powerful toolpath editing and tool-axis stabilisation.

Featu I'eCAM www.featurecam.com

FeatureCAM is a unique CAM system that uses feature-based and
knowledge-based technologies for automated machining, minimising
programming times for mills, lathes, turn/mill, and wire machines.

= Easy to use.
= Single interface for multiple machine platforms.
= Powerful turning and milling operations from 2.5D to 5-axis.

= Multi-threading capabilities.



Delcam for
SolidWorks

Delcam for SolidWorks is a SolidWorks Certified Gold Product that
revolutionises CAM programming inside SolidWorks.

www.delcamforsolidworks.com

= Integrates the feature-based technology from FeatureCAM.
= Multi-threaded toolpath algorithms from PowerMILL.

= 2-axis, 3-axis, and 5-axis positional milling and drilling.

= Turning, turn/mill, and wire EDM capabilities.

= Automatic selection of cutting tools, machining strategies, and
feeds and speeds.

= Exceptional toolpath-calculation speeds.
=  Set-up wizards.

=  Full-machine simulation.

Pa I’tMa ker www.partmaker.com

PartMaker applies a patented Visual Programming approach to
automate the programming of multi-axis Swiss-type lathes and
Turn-Mill Centres.

= Easier programming of turning with live tooling via the Divide-
and-Conquer programming approach.

= Automatic process synchronisation.
= Vivid 3D simulation and crash detection.

= Wide array of proven post processors for Turn-Mill Centres and
Swiss-type lathes.



POWEH NSPECT www.powerinspect.com

PowerINSPECT leads the way in today’s inspection market. It
delivers a complete CAD-based inspection solution that can accept
data from all types of hardware, including manual and CNC
coordinate measuring machines, portable arms, optical measuring
devices, and CNC machine tools.

= Part comparison against all mainstream CAD formats.
= Support for all types of measuring devices.

= Market-leading inspection reports that are quick to create and
easy to understand.

= IGES export of measured features, including digitized curves.

= Additional modules for part alignment, laser line inspection, and
tube inspection.

Aﬁéﬁg

ArtCAM is a unique application that combines the benefits of
computerised design and CNC machining in a simple-to-use format
to create decorative products from artwork.

www.artcam.com

= Import 3D models, clipart, and other CAD system formats.
= Add geometric shapes, weaves, and textures.
= Choose from extensive visualisation and rendering materials.

= Use the comprehensive and customisable tool database for fast
toolpath-calculation.

= Powerful toolpath simulation verifies machining times and
materials.

= Design in the 3D view.

Delcam also provides a range of healthcare CADCAM solutions for
the dental, custom orthotic insoles, medical implants, and
orthopaedic footwear industries, as well as CADCAM solutions for
footwear design and manufacturing.

You can connect with Delcam in a variety of ways:
visit: www.delcam.com | watch: www.delcam.tv | learn: www.delcam.tv/Iz
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Patents

The Raceline smoothing functionality is subject to patent
applications.

Patent granted: GB 2374562 Improvements Relating to Machine
Tools

Patent granted: US 6,832,876 Machine Tools

Some of the functionality of the ViewMill and Simulation modules of
PowerMILL is subject to patent applications.

Patent granted: GB 2 423 592 Surface Finish Prediction

The Vortex machining functionality is subject to patent applications.
Patent application: 1121277.6 Adaptive Clearance

The MachineDNA functionality is subject to patent applications.
Patent application: 1204908.6 Machine Testing

Licenses

Intelligent cursor licensed under U.S. patent humbers 5,123,087
and 5,371,845 (Ashlar Inc.)
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Summary of new features

PowerMILL is the leading NC CAM software specialising in the
manufacture of complex shapes typically found in the toolmaking,
automotive, and aerospace industries. PowerMILL 2014 offers all of
the original features of PowerMILL 2013, but with numerous
improvements. This document describes the most significant
improvements.

Vortex and MachineDNA

There are two new features to enhance high speed machining in
PowerMILL.

= Vortex machining is an area clearance strategy which rapidly
removes material from a 3D part while controlling tool load. This
strategy is best suited to solid carbide tools (see page 5).

= MachineDNA determines specific characteristics of the machine
tool which enables you to use the optimal settings when Vortex
machining (see page 19).

Toolpath preparation

There are several new options on the Curve Editor mode toolbar
(see page 22):

. & Insert and edit fillets enables you to insert and edit the fillets
in @ composite curve containing arcs and lines. This maintains
arcs as arcs and doesn't convert them to a spline (see page 22).

. £ Tangent editor lets you edit the tangents of a point on a
Bézier curve. This enables more precise tangent editing, as
previously you could only edit tangents graphically (see page
34).
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. % Repoint curve enables you to redistribute points, or change
the number of points, along a Bézier curve (see page 40).

= There are enhancements to the Reordering curve segments dialog
(see page 49).

= You can now trim or extend both ends of a single curve segment
(see page 50).

There are several enhancements to tools:

= PowerMILL now supports barrel tools. A barrel tool efficiently
machines surfaces that are typically found on blades (see page
52).

= PowerMILL now supports dovetail tools. A dovetail tool enables
you to efficiently machine features, such as undercuts and gears
(see page 53).

= You can now have different values for the lower and upper tip
radii of a tipped disc tool (see page 54).

= There is a new Tool Assembly Preview dialog which displays a
larger image of a tool assembly. The larger image enables you to
identify colliding components within the tool assembly more
easily than before.

The function and usability of the tool database has been enhanced
(see page 56); you can now:

= Edit and delete entities that are either associated with cutting
data or tool assemblies.

= Display the Tool Database Holder Search dialog more easily.
There are a couple of stock model enhancements (see page 58):

= The stock model now accurately reflects machining with non-
symmetrical tools, such as tipped disc tools with different values
for the Lower Tip Radius and the Upper Tip Radius.

= You can now change the block in a stock model, provided there
are no calculated tool or toolpath states.

Toolpath generation

There are several drilling enhancements:
= Each Drilling Cycle type now has its own strategy (see page 63).

= There is a new drilling strategy of External threading (see page
63).

= You can now create a thread milling toolpath in a tapered hole
(see page 63).
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= You can now vary the feed rate and spindle speed when two
holes intersect (see page 73).

Flat machining on triangle models now produces better results and
is faster (see page 84).

You can now create a raster toolpath without any grouping of
toolpath segments (see page 85).

There are improvements to the optimised raster algorithm (see
page 87).

You now have the option to specify point distribution on the non-
cutting moves as well as the cutting moves of a toolpath (see page
88).

Toolpath verification

PowerMILL now supports more sophisticated .mtd files. This means
you can add to and modify your machine tool's .mtd file to improve
collision checking (see page 91).

Toolpath output

PowerMILL now supports fixture offsets. A fixture offset is a datum
coordinate that you specify and then apply to a copy of a toolpath
(see page 100).

User interface

PowerMILL 2014 reintroduces the Line tab on the Measurer dialog
(see page 108).

Automation

= The macro programming language has been enhanced.

= A new horizontal plugin window has been added to PowerMILL.
Now PowerMILL features both a horizontal and a vertical plugin
window (see page 112).

The horizontal layout of the new plugin window provides
developers with a greater amount of flexibility when designing
plugins.
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General enhancements

= If a model contains multiple solids, you can now place all the
surfaces associated with a solid in a set which has the name of
the original solid (see page 116).

= You can choose whether existing toolpaths and boundaries
should ignore newly imported models or not (see page 116).
Normally you are unlikely to want to ignore newly imported
models, except when the models are clamping models.

= The functions of the NC Programs branch in the explorer has
been updated (see page 117).

= The new Active branch in the explorer displays all the entities
that are active at any one time (see page 117).

= Selected features are now displayed yellow in the explorer as
well as in the graphics window (see page 121).

= You can now remove entities from a group (see page 114).

= The Status bar can now display the Drill Thickness and Curve
Thickness of the active toolpath (see page 114).

= When you include a toolpath in an NC program, the toolpath is
now drawn in blue. This is to help you differentiate between
toolpaths that are included in an NC program and those that are
not (see page 114).

= PowerMILL now automatically populates the Output Project field
in the Extract Electrode dialog with the name of the selected
electrode and the same folder as the selected .trode file (see page
114).
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High speed machining

Vortex machining

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.

PowerMILL 2014 What's New High speed machining « 5



Vortex is an offset-style toolpath and has these main features:

= The engagement angle never exceeds, by more than 15%, 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. For other area clearance
strategies, the cutting values are based on the slot cutting
parameters to ensure the tool can sustain full cutting
engagement. As the tool approaches the maximum engagement
angle, the toolpath changes to a trochoidal path to avoid tool
overload.

= When used in conjunction with MachineDNA, the machine tool
almost always runs at the specified feed rate. With standard area
clearance toolpaths, the machine tool automatically slows down
as it approaches a corner and the engagement angle increases.
Vortex modifies the toolpath so the tool engagement is never
exceeded and the machine tool achieves the specified feed rate.
The only time the machine tool doesn't run at the specified feed
rate is when the model geometry (a slot or corner) is smaller
than the smallest radius that the machine can run at full speed.

= Vortex machining cuts with the side of the tool so it is designed
for solid carbide tools, but you may be able to use other tools.

= As PowerMILL controls the tool engagement, you can increase
the depth of cut which minimises machining time.

= Vortex machining is frequently used in combination with Step
cutting to minimise terracing while maximising the removal rate.

= Vortex toolpaths are automatically checked for safety. If the
toolpath is unsafe PowerMILL displays a warning message,
otherwise it is shown as safe (#v/ v >1) (see page 18).

To maximise the benefits of Vortex machining:

= Configure the Vortex parameters to suit each machine tool. For
more information, see MachineDNA (see page 19).

= Use Step Cutting to minimise terracing caused by the increased
depth of cut.

= On the Point Distribution page, select an Output type of Tolerance
and keep arcs. MachineDNA manages the point spacing so your
machine tool can sustain the programmed feed rate.

With optimum settings, Vortex machining greatly reduces machining
times.
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Vortex is a Style option on most area clearance strategies (including
curve area clearance, feature set area clearance, feature set rest
area clearance, model area clearance, model rest area clearance,

and slice area clearance).

[Mndel area clearance }

Style

Vortex l:]
: : Raster
E';I;:fﬂgﬂtm" Offset model
: Offzet all
Climb -

Selecting Vortex:

= Enables the Vortex page, which contains the settings required to
define a Vortex toolpath (see page 8).

= Reduces the options on the Wall finishing page. You can select

only whether to use wall finishing. If selected, this produces a
final profile pass with a zero offset from the previous pass.

(wall finishing |

[T Wall finishing

= Gives different options on the High speed page.
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Vortex

Vortex creates toolpaths which machine at the specified cutting feed
rate almost all of the time.

[Vo rtex ]

Cutting feed rate

1)

1000.0 mm/min

Minimum radius (r)

e ©

V| Lift on air moves

Z distance (z} 01
/@f

Cutting feed rate — This displays the Cutting feed rate specified on
the Feeds and Speeds ‘U dialog.

The Cutting feed rate is a critical value to ensure the tool operates
under optimum conditions. The feed rate depends on the tool and
material combination. You should use the feed rate recommended,
by the tool manufacturer, for side cutting (or profile cutting) as a
minimum cutting feed rate. Testing has shown these recommended
values to be very conservative when Vortex machining. This means,
you can normally increase either the recommended feed rate or the
recommended stepdown quite significantly. You can further improve
machining times by using MachineDNA (see page 19), which cleverly
determines Minimum radius and Point spacing values from the
Cutting Feed Rate value.

For most toolpaths, entering a sharp internal corner increases the
tool engagement angle and causes tool overload. To avoid tool
overload you have to reduce the feed rate. For Vortex toolpaths,
there is no need to reduce the feed rate, as the tool changes to a
trochoidal path when entering sharp internal corners, avoiding the
overload situation.

I Feeds and Speeds — Click to display the Feeds and Speeds dialog
which enables you to change the Cutting feed rate.
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Minimum radius (r) — This is the minimum radius used in the internal
trochoids. By default this is the value determined by MachineDNA.
Otherwise PowerMILL uses a value suitable for a typical machine
tool at the specified feed rate.

&  As the feed rate increases, the minimum radius increases.

=1, It is recommended that you use the value determined by
MachineDNA or PowerMILL. Only enter your own minimum
radius if you have a very good reason to do so.

Minimum point spacing — This is the minimum point spacing at
which the machine tool can move at the specified feed rate. By
default this is the value determined by MachineDNA. Otherwise
PowerMILL uses a value suitable for a typical machine tool at the
specified feed rate.

=&  If the machine tool has too many points to process, it cannot
sustain the specified feed rate.

=

It is recommended that you use the value determined by
MachineDNA or PowerMILL. Only enter your own minimum
radius if you have a very good reason to do so.

Select |9/ to calculate Minimum radius and Minimum point spacing

values using MachineDNA. PowerMILL displays to
indicate it is using MachineDNA to calculate values.

=&  If PowerMILL displays either 00 you need to enable or
create MachineDNA (see page 19).

Lift on air moves — When selected, raises the height of the back of
the trochoids (the portion of the toolpath which is air-cutting).
When deselected the whole trochoid is at the cutting level.

Z distance (z) — Enter the lift height (the height above the cutting
level).

For more information see Vortex machining (see page 5), Vortex
and step cutting example (see page 12), and Vortex machining of
2D features (see page 16).

High speed (Vortex)

High speed controls the smoothing options to avoid sharp changes in
tool direction when high speed machining. For more information on
the effects of smoothing, see Tool loading.

Profile smoothing — All Vortex toolpaths use arc fitting of profiles to
avoid sharp changes of direction in internal corners.
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The Radius (tool diameter units) slider determines when to insert
arcs. The radius is defined as a proportion of the tool diameter. The
default value is 0.05. So, if you have a tool of diameter 20 mm
(radius 10 mm) then the arc radius is 1 mm.

.
¢  The Radius slider has a value in the range 0.005 - 0.2
Using a Radius of 0.2 produces:

You can see that a small Radius value produces more trochoids.

L
&  Small trochoids are inadvisable, if possible keep the trochoids
larger than 1 mm.
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Approach (Vortex)

Approach specifies the helical ramp moves that are added to Vortex
toolpaths to ensure the tool approaches the stock safely and does
not plunge into the stock. Vortex adds these moves when the
(linear/arc) approach outside moves (specified on the Leads and
Links pages) would result in the tool plunging into the stock.

[Approach }

Helical rarmp
Max zig angle 10.0
Circle diameter (TDW) 0895

Height 5.0

| Add approaches from cutside

_ﬁ’ The helical ramp moves are implemented irrespective of lead
settings.

Helical Ramp — Specifies the size of the helix.

Max zig angle — Enter the angle of descent formed as the tool ramps
into the block.

Circle Diameter (TDU) — Enter the diameter of the circle using tool
diameter units (TDUs).

—w’ Tool diameter units is the distance relative to the tool
diameter. So, a 10 mm tool and a TDU of 2 gives an actual
value of 20 mm.

Height — Enter the height above the toolpath segment for the start
of the ramp.

—M This is measured with respect to the tool axis. For 3-axis
machining, the tool axis is the Z axis. For multi-axis
machining, the tool axis is specified on the Tool Axis dialog.

Add approaches from outside — Select to enable level moves to
approach the model from outside the block.
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Vortex and step cutting example

This example shows you how to combine Vortex machining with
step cutting to rapidly remove material.

As Vortex machining cuts with the side of the tool, it is designed for
to solid carbide tools, but there may be other types of tools suitable
for Vortex. These tools work best when taking deep cuts with a
relatively small stepover.

To machine effectively when taking large depths of cut, you must
ensure the tool engagement angle never exceeds the specified
value. This eliminates excessive tool load and all full-width cuts.
PowerMILL achieves this by introducing trochoidal moves to prevent
the tool from exceeding the maximum tool engagement value.
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Using the Mould_Core.dgk model in the Examples folder.

Create a Vortex toolpath without step cutting.
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This removes vast quantities of material quickly, but leaves large
terraces of unmachined stock on the part.

You can minimise the size of these terraces using the Step cutting
options.
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This adds extra machining slices up the part. Looking at a detail of
the side view:

@

@® Original Vortex pass
@ Step cutting passes

It also machines more of the excess stock.
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Vortex machining of 2D features

This example shows how Vortex machines pockets, channels and
narrow corners.

For more information on the general principles of Vortex machining,
see Vortex and step cutting example (see page 12).

Using the 2D_Features.dgk model in the Examples folder.

Create a Vortex toolpath:
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For pockets, the tool spirals down into the pocket before using
trochoidal paths over the full-width cuts.

On completion of the initial full-width cut, the trochoids are placed
in the corners where the maximum tool engagement angle would
otherwise be exceeded.
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Analysing Vortex toolpaths

Vortex toolpaths are automatically checked for safety. Vortex
automatically checks for:

= Plunges into stock.

= Excess tool engagement.
= Excess depth of cut

= Small arc movements.

If the toolpath has none of these issues it is shown as safe
(2vI9$>1), otherwise PowerMILL displays a warning message and
is shown as unsafe (=@ ¢ >1),

The warning message details the problems with the Vortex toolpath,
for example, the minimum arc radius is too small.

To locate the problem area:
1 From the individual toolpath menu, select Analyse.

PowerMILL creates separate toolpaths highlighting the problem
areas, in this case 1: Small arcs_1.
--§» Toolpaths
il e
- - @ > 1:Small arcs_1

2 Analyse the problem area of the toolpath. You must make some
changes to the toolpath settings to resolve the issue. You may
find that changing the Stepover by a small amount solves the
problem.

—s:f’ It is not advisable to edit the original toolpath by removing
the problem areas as this is likely to make the problem
worse.

3 Re-calculate the toolpath to check your changes have resulted in
a safe toolpath.
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Creating MachineDNA

The MachineDNA Profiler plugin profiles the unique characteristics of
a machine tool. PowerMILL uses the profile data (MachineDNA) to
optimise the performance of toolpaths on the machine tool to
improve machining efficiency.

To generate the data required to create MachineDNA, carry out the
MachineDNA performance test on the selected machine tool.

Vortex machining uses the test results to create 'clever' values for:
= Most efficient trochoid size.
= Optimal point distribution.

To create MachineDNA, complete the following four steps:
1 Complete the Create the performance test page.
dj BachineDMA profiler v .

1, Create the performance test  |#3)/[@)

EMa:hme tool .mtd file

@ Create a new machine tool
Use an existing machine tool

E‘ﬂ l[Sdc:t machine controller] -

Maximum feedrate

mm/rin

B

Cutput path

Machine tool falder name

E Save tape file(s)

2 Carry out the performance test on your machine tool.
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The Conduct the performance test page displays instructions to
guide you through the test procedure.

S MachineDNA profiler 7

2. Conduct the performance test @

E Performance test

instructions

A folder caled PerformanceTest has been
cregted in the machine tool folder, containing
2 et of fiks which tagethar form the
performance test. To conduct the
performance test, complete the folowng
shaps:

1.  Copy the PerformanceTest folder to
3 portabla srorzge device or,
alternztively, make the folder
avalleble on 3 network so data can
be transferred to the contraller.

2. Transfar all files in the
PerformanceTest folder Into 3 new

folder on the controller's memary,
mamed THCAMADR AL,

b 1 i

[ 9 Clpen instructions in browser ]

[ Es’ View tape file location ]

Back Meaxt

3 Transfer the performance test data from the machine controller
to your PC and click Analyse to create your machine tool's
MachineDNA.

;fj MachineDNA profiler v |

3. Create MachineDNA @ |§|

Machine tool folder
E\PowerMILL\Machine DNA Profiler\Siemens {a]

| ?\;_ Analyse I

MachineDNA succesfully
extracted!

©

| g Save ,mtd File as,. I
|  Back J [

4 Save the MachineDNA .mtd file and import it into PowerMILL to
begin optimising your toolpaths.

20 « High speed machining PowerMILL 2014 What's New



Adding MachineDNA to your PowerMILL suite

The plugin is easy to install and PowerMILL recognises it
automatically.

To use the MachineDNA plugin, you must purchase a licence. The
licence (including the plugin) can be purchased at any time. For
more information, contact your Delcam sales agent.

Displaying MachineDNA

There is a new MachineDNA tab on the Machine Tool dialog that

displays a machine tool's MachineDNA parameters.

If you choose MachineDNA to calculate the parameters for a Vortex
toolpath, PowerMILL uses these values (see page 8).

- T
C",ﬁ Machine Tocl

L2 [

i Part

=- Machine Tool Haas_VF5_with_MDOMNA

fois | MachineDNA |

Status:

MachineDNA version:
1.1.16

Controller template:
Haas v1.0

1441.975952

1417 639242

1432.661402

Maximum jerk XY:
54226.970323

Maximum jerk YZ:
54226.970323

Maximum jerk ZX:
58343779799

Minimum time per point:
0.000612

Machine arcs
Yes

The machine tool contains MachineDMA.

Maximum acceleration XY:

Maximum acceleration YZ:

Maximum acceleration ZX:

| »

m

DNA

Apply ] [ Accept ] [ Cancel
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Toolpath preparation

Curve enhancements

There are several new options on the Curve Editor mode toolbar:

) o : : : :

. Insert and edit fillets — Use to insert and edit the fillets in a
composite curve containing arcs and lines. This maintains arcs as
arcs and doesn't convert them to a spline (see page 22).

. £ Tangent editor — Use to edit the tangents of a point on a
Bézier curve. This enables more precise tangent editing as

previously you could only edit tangents graphically (see page
34).

. % Repoint curve — Use to redistribute points, or change the
number of points, along a Bézier curve (see page 40).

There are enhancements to the Reordering curve segments dialog
(see page 49).

You can now trim or extend both ends of a single curve segment
(see page 50).

Insert and Edit Fillets dialog

The Insert and edit fillets 2 button on the Curve Editor mode toolbar
inserts and edits the arcs in a composite curve containing lines and
arcs.

4 Insert And Edit Fillets 9 [
Selected | All discontinuities

Enter radius value 0.0

Apply ] l Close
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Y

&  You must select a composite curve containing only arcs and
lines to enable this option.

Enter Radius — Enter the radius of the fillet.

If you select a specific point or arc centre, the fillet is applied just to
that point or arc.

Starting with this curve:

Selecting one point and entering a radius gives:

If you don't select any points or arcs, the fillet is applied to:

= Any points which are between two lines and any existing arc
spans, if you select the Selected tab.

Starting with this curve:

On the Selected tab entering a radius produces:

This edits the fillet at @ as well adding fillets at points between
two lines.

= Any points which have a tangency discontinuity, if you select the
All discontinuities tab.

Starting with this curve:
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On the All discontinuities tab entering a radius gives:

The fillet at @ is not changed.

Arc-line Curve menu

Display the Arc-line Curve context menu, when the Curve editor
mode toolbar is raised, by right-clicking on a composite curve
containing lines and arcs.

Arc-line Curve

Edit as a Bezier curve
Reverse

Delete

Split

Merge with adjeining segments

Insert/Edit fillets
Select points...
Insert peints...
Insert point here
Delete points

MNumber points

Undo

Redo

Select all
Select toggle
Select closed

Clear selection

Properties

Edit as a Bézier — Converts the curve to a spline and edits it as a
Bézier curve.

Reverse — Click to reverse the direction of the selected items.
If you select an arg, it converts:

R:21 R:21
0 ------+ 0

o © o ©

If you select a line, it converts:

o L: 251445399 mmmmmmmem e L: 251445349

(] (]

24 « Toolpath preparation PowerMILL 2014 What's New



If you select a continuous line there is no arrow on the line, but an
X marks the end of the continuous line. It converts:

———————p

x

If you select a Bézier curve there is no arrow on the line but an X
marks the end of the Bézier curve. It converts this:

=

—————

=

For more information, see Reverse selected item example.

Delete — Click to delete the selected items. This is the same as K
on the Curve editor mode toolbar.

Split — Click to break the selected segments into the individual

curves used to create it. This is the same as A on the Curve editor
mode toolbar.

Merge with adjoining segments — Click to merge all the segments
adjacent to the picked segment.

The curve editor merges segments that join the selected segment
(at either end). The curve editor then merges segments that join
this new segment. This continues until no more merges are
possible. Where there is a choice of curves to merge, the curve with
the smallest tangent angle discrepancy is chosen. This is the same

as L on the Curve editor mode toolbar.

Insert/Edit fillets — Click to edit the fillets in a composite curve
containing arcs and lines. This maintains arcs as arcs and doesn't

convert them to a spline (see page 22). This is the same as 2 on
the Curve Editor mode toolbar.

Select point — Click to select points which you can then edit or

delete using the Select Points dialog. This is the same as b’% on the
Curve editor mode toolbar.
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PowerMILL displays the Select Points dialog.
r\']ﬁ Select Points Iiléj1

Paints

[, I SO W N )
=4

Close

This example uses a continuous line, but the functionality works in
the same way for a Bézier curve or arc-line.

You can select a point:
= graphically; or,

4
. )(5

&

@1

= from the Select Points dialog.

A red circle is placed on the selected point.

4
\ 1 x5
2

&  You can select additional points graphically using the Shift
key. You can deselect points using the Ctrl key. Shift plus a
drag box selects all the points in the box and Ctrl plus a drag
box deselects all the points in the box.

Insert point — Click to add a point between a pair of selected points.
This is the same as ot on the Curve editor mode toolbar.
Insert points here — Click to add a point where you selected the

curve. This is the same as selecting & on the Curve editor mode
toolbar and then selecting the Through nearest point tab on the
Insert Point into Curve dialog.

Delete points — Click to delete the selected point. This is the same
as X on the Curve editor mode toolbar.

This example uses a continuous line, but the functionality works in
the same way for a Bézier curve or arc-line.
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Converts this:

1
Number points — Click to number the points on the selected curve.

This is the same as 15133 on the Curve editor mode toolbar.

This example uses a continuous line, but the functionality works in
the same way for a Bézier curve or arc-line.
4

L2 x>

!

Undo — Click to revert to what it was before the last change. This is

)

the same as on the Curve editor mode toolbar.

Redo — Click to reinstate the edit you have just undone. This is the

o

same as on the Curve editor mode toolbar.

Select all — Click to select all the curves. This is the same as s on
the Curve editor mode toolbar.
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Select toggle — Click to deselect the selected curves and select the

deselected curves. This is the same as A on the Curve editor mode
toolbar.

Converts this:

to this:
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Select closed — Click to select all the closed curves and deselect the

open curves. This is the same as R on the Curve editor mode
toolbar.

Clear selection — Click to deselect the selected curves.
Properties — Click to display the extents, type, and key points of the

curve.

rﬂ Information Mw
\Pattern: Input curves, Segment: 1 =
Bounding box
World X Y Z
Minimum: -57.54557 -56.25138 0.00000 |
Maximum: 34.19733 -18.55980 0.00000 3
Size: 91.74230 37.69158 0.00000
Curve details
Curve type: dgkCompCurve3 A
Start parameter: 0000000
End parameter: 5000000
Arc length: 135 809705
Comp curve segments: 5

Pattern — Displays the name of the pattern, in this case Input
curves.

Segment — Displays the properties of this segment. In this case the
first segment.
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Editing a composite curve

This example shows you how to edit a composite curve made up of
lines and arcs. This works in a similar way to editing a line and
editing an arc and assumes you know how to edit arcs and lines.

1 Select the composite curve to edit it.

“& If you aren't in curve editing mode, double-click the curve
to edit it.

2 Click and drag point C3.

The radius of the arc remains the same. This changes the length
and angle of the lines to rejoin the moved arc.
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3 Click and drag point C2.

L =)

If possible, when the arc being moved is adjacent to another arc,
the two arcs are trimmed at their intersection point. If there is

no intersection point then a tangential line is added @,

4 Click and drag the red point between point 5 and 6.
W 5 4

The centre point of the arc remains unchanged. The radius of the
arc changes and the lines attached to the arc are re-trimmed.

5 Select point C2 and click e to delete the arc.
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This replaces the arc with a line between points 3 and 4 and
renumbers the arcs (so C3 becomes C2).

This replaces the arc with a line between points 3 and 4.
6 Click @/ to revert to step 4.

7 Select point 4 and click % to delete the arc.
C2 4

If you have a filleted corner:
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Deleting the fillet (C4) assumes you want to reduce the fillet radius
to 0.
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Tangent editor

The Edit tangents © button on the Curve Editor mode toolbar edits
the tangents of selected points in a Bézier curve.

[ ﬂ Tangent Editor @j
Tangent
Before and After -
Magnitude
Before and After v 47.248404
Scale - D 1.0
[ OK ] [ Cancel l

L y

Tangent — Edits the tangent directions. Select which tangent you
want to edit.

Before and after edits both tangents. This is the default option.

Before edits the tangent approaching the point.
After edits the tangent after the point.

@ Tangent before
@ Tangent after
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|E| — Click to display the Position dialog. Use the dialog to manually
enter coordinates and locate items in the graphics window. This
option isn't available if you have a Tangent option of Before and
after.

B2 — Click to display the Direction dialog, which enables you to edit
the direction of an item.

Fi
Azimuth/Elevation — Click to display the Azimuth/Elevation dialog,
which enables you to enter the azimuth and elevation angles.

Straighten — Click to change the tangency direction to form a
straight line span.

With the tangent Before and After selected, converts the tangents
on point 4 from this:

to this:
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Align tangent — Click to align the selected tangency direction
with the other tangent at that point. This option isn't available if you
have a Tangent option of Before and after.

With the tangent After selected, converts the tangent on point 4
from this:

to this:

Free — Click to free the tangent direction. This maintains the point
location and fits a smooth curve through the selected points.

Magnitude — Edits the tangent magnitude. Select which tangent you
want to edit.

Before and after edits both tangents. This is the default option.
Before edits the tangent approaching the point.
After edits the tangent after the point.
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@® Tangent before
@ Tangent after

—Enter the magnitude of the tangent.

Free — Click to edit the tangent magnitudes. This maintains the
point location and fits a smooth curve through the selected points.

Scale — Edit the tangent magnitudes by scaling the current value
using the slider or entering a scaling factor (see page 39).

PowerMILL 2014 What's New Toolpath preparation « 37



Azimuth/Elevation dialog

Clicking |i’ on the Tangent Editor dialog displays the
Azimuth/Elevation dialog (see page 34).

[ {1 Azimuth/Elevation Ililéj1
Workspace  Waorld -
Azimuth 3300
Elevation 0.0
i Accept | | Cancel |

%

Workspace — Specify which workspace you are working in.

World specifies the point with respect to the global coordinate
system.

Workplane specifies the point with respect to the active
workplane.

&  This option is only available if an active workplane exists,
and, if you are editing a workplane, you are editing a non-
active one.

Azimuth — Enter the angle of the line in the XY plane. The rotation
is measured anticlockwise about the Z axis with 07 at the X axis.
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Editing the tangent magnitude

Starting with this curve:

1 Double-click on the curve.
2 Select points 2 and 3 (pressing the Shift key while selecting point

3).
3 Click © on the Curve Editor mode toolbar to display the Tangent
Editor dialog.
[ 3& Tangent Editor ﬁ’
Tangent
Before and After - ||
Magnitude
Before and After ~ 47073028
Scale - D 40
[ 0K ] [ Cancel ]

L 4

4 Enter a Scale of 4.

5 Click Cancel.

6 Click .
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7 Enter a Scale of 0.2.

8 Click OK.

Repoint curve

The Repoint curve % button on the Curve Editor mode toolbar
redistributes points along a Bézier curve. The start point and end
point remain in the same position and have the same tangency
direction as before; the remaining points are distributed at
equidistant intervals between the start and end points.

' h'
% Repaint Curve &lﬂj

Repeint between

Start point 1
End point 7
Mumber of points in range 7

Ignore Points

l Select discontinuities ] [ Deselect all l 0

l Apply ” Close ]

LS

’

“&  Since repointing a curve uses point numbers it is often useful
to display them by clicking on Number Points 593
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Repoint between — Determines which portion of the Bézier curve
you want to redistribute. For an example, see Reducing the number
of points in a curve (see page 45).

@ Start point
@ End point

©) With a Number of points in range of 3 this replaces points 6 - 10
with one point here.

Start point — Enter the point number where you want the
redistribution to start.

Select Start — Click to select the start point interactively. This
changes the cursor to B, Then click on the point where you want
to start the redistribution.

End point — Enter the point humber where you want the
redistribution to end.

Select End — Click to select the end point interactively. This
changes the cursor to B, Then click on the point where you want
to end the redistribution.

Number of points in range — Enter the number of points in the
redistributed curve. This is inclusive of the start and end points, so
the minimum value is 2. The points are evenly distributed along the
curve
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For example, using this curve:

Enter a Start point of 5.

Enter an End Point of 7.

Enter a Number of points in range of 7.
Click Apply.

Produces:

o O T 9

Ignore Points — When redistributing the points along a curve there

may be specific points, for example, those with specific tangency

directions or location, that you want to keep. The selected points
remain unchanged during the repoint calculation. For an example
see Ignoring points when redistributing points in a curve (see page

46).

&  The Number of points in range excludes any points selected
here. So, if you have 4 ignored points and a Number of points
in range of 10 you end up with 14 points in the curve. The start
point, end point and 4 ignored points are in the same position
and have the same tangency direction as before, the 8
remaining points are distributed at equidistant intervals
between the start and end points.

1;% Select point — Click to select points which you can then edit or
delete using the Select Points dialog.
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Displays the Select Points dialog.
r:_& Select Points I. ? &]1

Points

[V, I SR W L

Close

A A

This example uses a continuous line, but the functionality works in
the same way for a Bézier curve or arc-line.

You can select a point:
= graphically; or,

4

. )-(5

g

®1

= from the Select Points dialog.

A red circle is placed on the selected point.

4
\ 1 x5
2

“¢&  You can select additional points graphically using the Shift
key. You can deselect points using the Ctrl key. Shift plus a
drag box selects all the points in the box and Ctrl plus a drag
box deselects all the points in the box.
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Select Discontinuities — Click to select the points with tangent
discontinuities (where the tangent before the point is different to
the tangent after the point).

In this example:

Deselect All — Click to deselect all selected points.
Clicking on Deselect All converts this:

[QJ Information — Hover to give balloon help.

44 « Toolpath preparation PowerMILL 2014 What's New



Reducing the number of points in a curve

This example shows you how to reduce the number of points in a
Bézier curve. Starting with this Bézier curve:

1 Double-click on the Bézier curve to open the Curve Editor mode

toolbar.

2 Click Number Points 5133 to show the points in the Bézier curve.

3 To reduce the number of points in the portion of the curve at the

bottom of the trough, click

dialog.

to display the Repoint curve

r 11
% Repaint Curve

R

Repeint between
Start point
End point

Mumber of points in range

Ignore Points

[ Select discontinuities ] [ Deselect all ] 0

[ Apply ][ Close ]

L

4 On the Repoint Curve dialog:
a Enter a Start point of 5.
b Enter an End Point of 11.

c Enter a Number of points in range of 3.
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d Press the tab key to indicate the effect of the repoint
calculation.

e Click Apply.
f Click Cancel.

5 On the Curve Editor mode toolbar click to accept the changes.
Ignoring points when redistributing points in a curve

This example shows how to reduce the number of points in a Bézier
curve. Starting with this Bézier curve:

1 Double-click on the Bézier curve to open the Curve Editor mode
toolbar.
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2 Click Number Points & to show the points in the Bézier curve.

3 To reduce the number of points in the curve while still keeping
points 7, 8, 14, or 15, click % to display the Repoint curve

dialog.
rﬂ Repoint Curve @Iﬂ1
Repoint between
Start point F
End point 18
Mumber of points in range 10

Ignore Points

l Select discontinuities ] [ Deselect all l 0

l Apply ” Close ]

L 4

4 On the Repoint Curve dialog:

a Click Select Discontinuities.

&  To select additional points press the Shift key while

selecting the next point, or click E% to use the Point
selection dialog.

b Enter a Start point of 1.
c Enter an End Point of 18.

d Enter a Number of points in range of 10.
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e Click Accept.

&  The original points 7, 8, 14, or 15 have become points
3, 6, 9, and 12 but still have the same location and
tangency direction.

&  Although you entered a Number of points in range of 10,
the actual number of points is 14 as there are 4 ignored
points.

5 On the Curve Editor mode toolbar, click to accept the
changes.

Y

&  If you don't ignore the points at the tangent discontinuities,
reducing the number of points in the curve produces:
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Reorder enhancements

There is an additional option on the Reordering curve segments

dialog (available from on the Curve Editor mode toolbar).

( Cﬂ Reorder Curve Segments I. T[S )
# Start point End point Length  Points
f 0 2.20618,6,0 2.20618,6,0 154665 13
‘Z 1 267629, 5429150 267629, 5429150 695952 11
— | 2 6.78458, 4.31005,0  ©6.78458, 4.31095,0 8.23642
.Z 3 696927, 485494, 0 696927, 485484, 0 12031
_% 4 890031, 4.75084,0  B.90031, 475084,0 30,0613 13
~7| | 5 156552, 4.33445,0 156552, 4334450 533528 9
% 6 158701, 485494, 0 158701, 485494, 0 17.2195 21
= | 7 179764, 4.75084,0 179764, 475084, 0 1256004 14
E 8 209256, 6,0 209256, 6,0 361728 13
'g 9 260331, 6,0 26.0331,6,0 16.8855 12
(82 | 10 28793,6,0 28.793,6,0 16,3575

=i= 11 32.2178,6,0 32.2178,6,0 16.3575
&3
02
L1
S

e

4

Shortest path sorts the curve segments to create the shortest

path overall. This is particularly useful for text.

Converts this:

PowerMiLL

to this:

0 g g 10 11

—@’ You can reorder the segments by selecting them in the list
area of the dialog and dragging them to the new location in
the list. The selection supports all the standard selection

options (for example CTRL + select, or Shift + select to multi-
select segments).

_@/ The drag and drop reordering is also available for toolpath

segments.
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Limit curve enhancements

You can now trim or extend both ends of a single curve segment.
Previously, you could only trim/extend one end at a time.

) :
This is available by clicking Limit to point € on the Curve Editor
mode toolbar to display the Limit to Point toolbar.

r

Limit to point

E] EndPeint Start | = Distance - x|
—

End
Both

You can now select an End Point of Start, End or Both.
The Distance field now lists the previous values.
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New and improved tools

PowerMILL now features several new and enhanced tools, as well as
a new Tool Assembly Preview dialog.

New barrel tool — Use to efficiently machine surfaces usually found
on blades (see page 52).

!

New dovetail tool — Use to efficiently machine features such as
undercuts and gears (see page 53).

4

Enhanced tipped disc tool — You can now enter different values for
the lower and upper tip radii of a tipped disc tool (see page 54).

v

Tool Assembly Preview dialog — The new dialog enables you to
check a tool assembly for collisions more easily than before (see
page 55).

=E i Mg rad Texd W= | =8 Teood Snsmrnibly Proview ""'ﬂ
v |k | Hokdes | e Srokis | Cureg Duu, | Ssscipass
. [

= R % RO
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Barrel tool

PowerMILL now supports barrel tools.

A barrel tool efficiently machines the type of surfaces usually found
on blades. The geometry of the tool enables you to achieve a small
cusp height while using a relatively large stepover. To achieve the
same cusp height with an alternative tool, you would need to reduce
the stepover significantly.

The table shows the benefits of using a barrel tool to machine this
blade.

Barrel tool Ball nosed tool

Diameter 25.0 25.0

Cusp height | 0.125 0.125

Stepover 7.74 5.0

Tool axis Lead angle: 0.0° Lead angle: 0.0
Lean angle: - Lean angle: -
85.0° 85.0°

Barrel 60.0 NA

radius
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Dovetalil tool

PowerMILL now supports dovetail tools.

A dovetail tool efficiently machines features, such as undercuts and
gears, that would otherwise require a series of more complex
toolpaths involving multiple tool changes.

This example explains the advantages of using a dovetail tool to
machine an undercut within an annulus.

In previous versions of PowerMILL, machining the conical surface of
the undercut required a complex solution because a tip radiused

tool, for instance, could not access the acute angle of the corner
After using a tipped radiused tool, you would need to use a small
ball nosed tool or a tipped disc tool to sharpen the corner and
remove all the material.
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In PowerMILL 2014, the dovetail tool enables you to machine the

same undercut more easily. Because the conical surface of the tool
enables swarf machining, after performing area clearance, you can
use the dovetail tool to form the undercut, fillet, and the horizontal

surface of the base in one pass @, Using the dovetail tool is also
beneficial because it lets you use a larger tool and a better tool axis.

Enhanced tipped disc tool

PowerMILL now enables you to enter different values for the upper
@® and lower @ tip radii of a tipped disc tool. In previous versions
of PowerMILL, you could only specify a single radius value, which
was applied to both the upper and lower tips of the tool.

6

The Tipped Disc Tool dialog now has an Upper tip radius field and a
Lower tip radius field.

d;ﬁ Tipped Disc Tool

Tip | Shank |Holder |Holder Profile | Cutting Data | Des

Mame 307D UL L3
Geometry

Upper Tip
Radius

Length I 10

7.0 Lower Tip

I Radius

30
30.0
Diameter

Tool Status Valid
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Tool Assembly Preview dialog

A new Tool Assembly Preview dialog displays a large image of the
tool assembly, so it is easier to identify any components within the
tool assembly that may collide.

58 Ta Radaaed Tood ¥ =

e L S — v p——

o ek | Hokdas | b ol | o D | Secrprea

= B

The following options are available:

To display the Tool Assembly Preview dialog, select . on the Tool
dialog's Tip, Shank, Holder, Holder Profile, or Description tab.

597% - .

Q — Select a value from the list or enter a value to zoom
in or out of the tool assembly. You can then use the mouse to pan
the image.

U — Use the slide bar to zoom in or out of the tool
assembly. You can then use the mouse to pan the image.

Export — Click to display the Export Tool Assembly Preview dialog.
This enables you to save the current view of the tool assembly as a
graphics file.

Jj? If you print the image of the tool assembly at a scale of
1:1, you can use it as a guide when grinding down your
tool holder to avoid collisions.

For information on calculating the maximum allowable size of a tool
assembly, see the Holder profile tab section.
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Tool database enhancements

There are three new buttons and two existing buttons with
improved functions on the Tool Database Search dialog and the Tool
Database Holder Search dialog. These buttons let you edit and delete
entities in the tool database that are either associated with cutting
data or tool assemblies.

The Search For Holder button is now also available on the Tool
toolbar.

Tool Database Search dialog

@ Delete Stock Material

@ . Rename Stock Material

@ Delete Tool Family
@ Rename Tool Family

s =
4 Tool Database Search [

Search Settings Tool Assembly Preview

Name Diameter Length

Search String
Like 00 )
Tip Rad Type Flutes 4 Tool Family @ @
X gl - 1 MULTIMILL <
"1 Use Stock Material 7_5;;317 *_EM

Stock Matenal @ Holder

Aluminsum v Tool's Holder v Hol
Search Results

Tool ID Toal Type Diameter Length Tip Radius  Assembly Length Taper Angle Flutes Taper Her *

BN_DIO_LS0  Ball Nosed 100 50 50 95 0 1

BN_D8_L40 Ball Nosed 80 a0 a0 40 0 1

BN30 Ball Nosed 20 0 100 120 Q 1

Barrel_D25 Bamrel 250 20 400 3 4=
| Drill_D25 Drill 250 2305 1200 1 12

EM D525  End Ml S0 5 0.0 25 0 1

EM_DIO_LS0  End Mill 100 50 00 0 0 1
| End M9D End Mill 90 45 00 1105 0 1

Routing Routing 400 5 0.0 25 0 1

Reutinn 15 Rrutinn ann » an » n 1
| n 0
1| 11 Tools Found DY 182 [cresteTools |

E\PowerMILL\PowerMILL Teol Database\simple.mdb

[ Close | 19
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Tool toolbar

The Search For Holder 8] button is now available on the Tool toolbar
so you can display the Tool Database Holder Search dialog more
easily. Previously, the button was only available on the Holder tab of
the Tool dialog.

Tool Toclbar

U - BRI e "8 L0 RKPw oK%

Tool Database Holder Search dialog

The improved function of the Delete Select Holder button now
enables you to delete a holder even if it is used in a tool assembly.

Y

&  If you delete a holder used by a tool, the holder is removed
from the tool's Tool dialog.

54 Teol Database Holder Search =
Taaol Tool Assembly Preview
- Tool Diameter:
Search Settings
MNarme
Search 5tring
Like
Min Diarneter Max Diarmeter
0.0
Max Length
0.
i Reset

Search Results
Helder Mame Min Diameter Max Drameter  Length

SimpleHolder 15.000 15000 50,000
Helder for End... 20.500 30000  &5.000
Holder for BM25 30.500 60,000 75000

2
| |3 Holders Found Apply Holder .

Close | iJTg:J
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Stock model enhancements

There are a couple of stock model enhancements:

= The stock model now accurately reflects machining with non-
symmetrical tools, such as tipped disc tools with different values
for the Lower Tip Radius and the Upper Tip Radius.

= You can now change the block in a stock model provided there
are no calculated tool or toolpath states.

* You can now create folders in the Stock Models branch of the
explorer (see page 114).

This example shows you how to change the block in a stock model.
It uses the radknob.dmt model in the Examples folder.

1 Create a block and a toolpath.
2 Create a stock model and apply the toolpath to the stock model.

3 Right-click Block in the stock model and click Calculate.

-4 Stock Models

L | ‘ RestRough

B & > Changing Block
..... o Telerance : 0.1

i o Stepover: 2
..... o Rest Thickness : 0.2
- [+ Block >

..... B Ac
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4 On the Main toolbar click L= to display the Block dialog.
a Enter a Y Length of 80.
b Click Accept.

5 On the Stock model toolbar, click |ﬁ| to apply the new block to
the stock model. This removes the block calculation and updates
the stock model with the new size of the block.

& If you can't apply the new block then check there are no
calculated tool or toolpath states in your stock model. If
there are, select the Remove Calculation option from the
individual tool or toolpath state menu and then apply the
block.
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6 Click |ﬁ| to calculate the stock model.
With the block state active:

,3. Stock Models

m- ¢ & RestRough

EI :_:‘ = Changing Block
... » Tolerance : 0.1

-« @ Stepover @ 2

& Rest Thickness : 0.2
AT ]Block >

. [=&F aC
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With the area clearance toolpath state active:

|_:_|..‘ Stock Models

@ 9 & RestRough

5 “.'& > Changing Block
.. » Tolerance : 01

& Stepover @ 2
o Rest Thicknessz : 0.2
- [+ Block

<
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Toolpath generation

Drilling enhancements

There are several drilling enhancements:
= Each Drilling Cycle type now has its own strategy (see page 63).

= There is a new drilling strategy of External threading (see page
63).

= You can now create a thread milling toolpath in a tapered hole.
Thread milling with a Draft Angle of 20° produces:

= You can now vary the feed rate and spindle speed when two
holes intersect (see page 73).

= You can now select any component in a compound hole. In
previous versions of PowerMILL you could select the first five
components, or the last component. This is useful when
automating drilling using methods.
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Drilling strategies

Each drilling Cycle type now has its own strategy.

i '
& Strategy Selector m
| General | 2.5D Area Clearance | 3D Area Clearance | Blisks | Drilling | Favourites | Finishing | Ports |
{54 Plain Lo
& Profile =E
-ﬁ(ooling __'Qfﬂeam Preview
_{d’f(ounter Bore __'QfRigid Tapping -
-ﬁ(ounterbored Tapped ﬂ-jfs:rews
-ﬂCounterbored __'QfSingle Peck
_;'El’Deep Crill __'Ql’Tap
_;'UIDriIIing GﬂTapped Counterbored
-ﬁEjectors CﬁfTapped
£ bdternal Threading & Thread Mill
_;'El’Fine Boring
i Helical

£ New Drilling Method

[ ok || cancel |
Selecting an option from the list displays the Drilling dialog with the
option selected as the Cycle type.

i

“&  You can still change the drilling strategy by selecting a
different Cycle type on the main drilling page.

External threading

There is a new strategy on the drilling tab of the Strategy selector of
External thread. This works in a very similar way to Thread milling on
the Drilling dialog.

External thread creates an external thread on a boss.
L]
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&  To create an external thread you must use a thread mill tool.

There are several pages associated with the External thread
strategy:

© B} ™y
ﬁ External Thread M

Toolpath name 1
""" &5 Bosses External Thread
----- k, Workplane
- Block
U Tool Cycle type External thread -
----- 2, Machine tool
[—]|_| External Thread
j Retraction Depth type Feature depth -
‘_ Diraft
g Threading Clearance
g Crder 5.0
.. Ty Automatic verification
L Cutter compensation s Depth
----- Ié: Tool axis 3.0 30.0
----- ) Mar?hme axis c?ntrol Pitch Dwell time
ﬁ Rapid move heights 20 0.0
[]--]_H_! Leads and links ' '
ﬁ Start point — -
- @l End point oreranee Direction
----- fr Feeds and speeds 01 Climb -
""" =| Notes Thickness
..... & User defined settings ...? o ;? o
Draw Drilling cycle cutput
’ Calculate ] [ Queue ] ’ QK ] [ Cancel l
L
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= External Thread — The main page used to define an external
thread.

= Retraction — Settings to control how far the thread tool retracts
between pecks (see page 66).

= Draft — Settings to create a tapered boss (see page 66).
= Threading — Settings for thread creation (see page 67).

= Order — Settings to control the order of machining (see page
70).

= Automatic verification — Settings to automatically verify toolpaths
on creation.

For more information on the Strategy Selector dialog, see Toolpath
Strategies.

The common tabs are described in common toolpath creation
controls.

For more information see Creating an external thread (see page
70).

External Thread

The External Thread page controls how to create an external thread.

[E}fternal Thread }
Cycle type External thread -
Depth type  Feature depth -
Clearance I
50
Turns Depth
30 30.0
Pitch Dweell tirme
20 T 0.0
Tolerance Directicn
01 Climb -
Thickness
oy 00 Y 00
Draw | Drilling cycle output
Select...

This is the same as the standard Drilling page.
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Retraction (external thread)

Retraction controls how far and at what speed the drill retracts up
the hole between pecks.

[Retraction ]

Retract
Full -

Retract at rapid

0.0 0.0

Retract — Select how far the tool retracts between features.
Full — The tool retracts up to the Safe area between features.
Partial — The tool retracts up to the Clear plane between features.

&  The remainder of the dialog is not available for this strategy.

Draft (external thread)

The Draft page enables you to add a draft angle to a boss.

oot |

Draft angle

60.0

Draft angle — Enter the Draft angle.
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Threading (external thread)

The Threading page controls how to create an external thread.

[Threading ]

Mumber of passes
1

Allowance

1.0
Lead Lead distance
©-

Thread
Right hand -

Number of passes — Enter the number of cuts.

One pass:

Three passes:
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Allowance — Enter the distance between successive passes.

Lead — Select the type of lead. The Lead in is a straight line in the
plane normal to the hole axis followed by a helix, using the thread
pitch. The Lead out is the reverse of this. All the options have the
same straight line portion, but varying helical lead length.

@) _ 180° helical lead.
“ — 90" helical lead.

</ — 45° helical lead.

On the right, the table shows the effects of the differing leads on an
external thread toolpath for an upwards, right hand thread.

Thread — Select whether you want a Right hand or Left hand thread.
The Thread combines with the Direction (on the main drilling page)
to give a cut direction.

Right hand thread Left hand thread
Climb Clockwise, Clockwise, upwards
downwards
Conventional Anti-clockwise, Anti-clockwise,
upwards downwards
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ISO View View down Z

Q)

180°

<
<) go°
<) 45°
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Order (drilling)

Sorting S _ Select the drilling order of the selected holes.

Unless you select the Explorer order , the start point is always
the hole nearest to the tool start point.

Creating an external thread

This example shows you how to create an external thread on a
boss. It uses the 2DExample.dgk model in the Examples folder.

1 Create a feature set containing the three bosses.

“&  You can create this as a pocket with three bosses.

For more information on how to create the bosses see Smart
Creation.

I
||I||I Rl
ity
it

2 Calculate the block and create a thread mill tool.
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3 On the Main toolbar, select the Toolpath strategies @ button.
4 Select the Drilling tab, followed by the External Thread option.
5 On the External Thread page:

[External Thread 1
Cycle type External thread -
Depth type Feature depth -
Clearance
5.0
Turns Depth
3.0 30,0
Pitch Dwell time
20 T 0.0
Tolerance Direction
01 Climb -
Thickness
S 00 s 00
[C] Draw [¥] Drilling cycle output
a Select a Depth Type of Feature depth.
b Enter a Clearance of 5.
c Enter a Turns of 3.

d Enter a Pitch of 2.
e Click Calculate.
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& The Cycle type is automatically set to External thread.

Looking in detail:

N\
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Varying feed rates at drill hole
Intersections

You now have the ability to vary the feed rate and spindle speed
when two holes intersect. To do this you must:

= Identify the hole intersections.
= Specify the feed rate and spindle speed reductions.

This example shows you how to find the hole intersections and
reduce the feed rate and spindle speed at these intersections.

Starting with a model containing two feature sets, one containing
three holes (black), the other containing two holes (magenta).

1 From the Feature Sets context menu, select Find hole
intersections. This creates intersections wherever the two sets of
holes intersect fully or partially.

2 Create a block and drill tool.
Display the Single Peck Drilling dialog.
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4 Select the Feed rate reduction page:

[Feed rate reduction 1

[ Use absolute start/end distance

| _I' Hole start
Dhstance
]
I 0.0 0.0

[¥] Hole intersections

Safety margin Distance

30.0 200

Feedrate (%) Spindle speed (%)
40.0 200

Hole end

Safety Margin Distance

0.0 0.0

0.0 0.0

Step control
Murnber of steps  Dwell time

E 1.0

Select Hole intersections.

o 9

Enter a Safety margin of 30 in the Hole intersections area.
Enter a Distance of 20 in the Hole intersections area.
Enter a Feed rate of 40 in the Hole intersections area.

Enter a Spindle speed of 20 in the Hole intersections area.

- O®© Qo O

Enter a Number of steps of 3.
g Enter a Dwell time of 1.
h Click Calculate.

This creates a drilling toolpath which slows down at the hole
intersections.
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5 On the Toolpath toolbar click i to show each step.

""" @ Distance
@Ei *G%@) @ Safety margin

@ Steps
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Feed rate reduction

Feed rate reduction reduces the feed rate towards the top, or bottom
or intersection of a hole. This enables the tool to slow down at the
bottom of a hole, or move on slowly, and then speed up (or even
"slow, quick, slow" for the situation where there are two holes, one
above the other with air in between). If the machine tool has a
drilling cycle which supports this option, set it up in the option file
(otherwise, on the NC Program dialog select a Driling Cycle Output of
off).

[Feed rate reduction 1

Use absolute start/end distance

F Hole start
Distance
0.0
I 1.1 1.0
Hole intersections
1.1 1.1
':'.':' ':'.':'
Hole end
Safety margin Distance
0.0 0.0

Step control

1 0.0

Use absolute start/end distances — Select to enter the Hole start >
Safety margin and Hole end > Safety margin and Hole end > Distance
as an absolute distance rather than a factor. When deselected a
value of 0.2 reduces the feed rate and spindle speed for 20% of the
hole length. When selected a value of 0.2 reduces the feed rate and
spindle speed for 0.2 mm.

—r.sé’ Factors must have a value between 0 and 1.
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Hole start determines how to reduce the feed rate and spindle speed
at the top of a hole.

Q,
\ . _aff @ safe z.

@—> T @ Top of the hole.

‘ ©) Feed rate reaches 100%.
®_h @ - @ Hole start > Distance.

: @ Feed rate starts to decrease again.
@_’, 5 i @ - @ Hole end > Distance.
O—» ® Feed rate reaches reduced value.

@ - @ Hole end > Safety margin.

@ ® Bottom of the hole.

Distance — Enter the distance/factor below the top of the hole over
which the start feed rate and start spindle speed are reduced. At
the top of the hole the feed rate and spindle speed are reduced by
the percentage specified in the Feed rate (%) and Spindle speed (%).
At a distance of Distance below the top of the hole the feed rate and
spindle speed are increased to the value specified in the Feeds and

Speeds dialog (available from YU on the Main toolbar). Entering a
value here enables the Feed rate (%) and Spindle speed (%) fields.

Feed rate(%) — Enter the percentage reduction of the feed rate
required at the top of a hole. A value of 0.25 reduces the feed rate
to 25% of the feed rate specified on the Feeds and Speeds dialog.

Spindle speed (%) — Enter the percentage reduction of the spindle
speed required at the top of a hole. A value of 0.25 reduces the
spindle speed to 25% of the spindle speed specified on the Feeds
and Speeds dialog.
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Hole intersection — Select to enable feed rate and spindle speed
reductions at hole intersections. This slows down the feed rate and
spindle speed just above a hole intersection and then speeds it up
again after the hole intersection.

®

100% = o o ot e .
@ @ Hole you are drilling.

40% = | o e @ Intersecting hole.
® @ Safety margin.

40% = ———

\ ® Dpistance.
2) /

400,1’0 —— - — -

400‘4{: - -

10004!0 N N BN S NN S .

The percentage figures show the feed rate if you have a Feed rate
(%) of 40.

=&  To reduce feed rates and spindle speeds at hole intersections
you must locate these intersections by selecting Find hole
intersections on the Feature Sets context menu.

Safety Margin — Enter the distance above the hole intersection at
which the start feed rate and spindle speed are reduced to the
percentage specified in Feed rate (%) and Spindle speed (%). Entering
a value enables the Feed rate (%) and Spindle speed (%) fields. This
also specifies the distances below the hole intersection where the
feed rate and spindle speed are increased from the reduced rate to
full speed.

Distance — Enter the distance over which the feed rate and spindle
speed are reduced.

Feed rate(%) — Enter the percentage reduction of the feed rate
required at the hole intersections.

Spindle speed (%) — Enter the percentage reduction of the spindle
speed required at the hole intersections.
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Hole end determines how to reduce the feed rate and spindle speed
at the bottom of a hole.

\ _____!____ @ Safe Z.

@—> | 1@ Top of the hole.
‘ ©) Feed rate reaches 100%.
®_h @ - @ Hole start > Distance.
: @ Feed rate starts to decrease again.
@_’, | i @ - @ Hole end > Distance.
O—» ® Feed rate reaches reduced value.

@ - @ Hole end > Safety margin.
® Bottom of the hole.

Safety Margin — Enter the distance/factor above the bottom of the
hole at which the start feed rate and spindle speed are reduced to
the percentage specified in Feed rate (%) and Spindle speed (%).
Entering a value enables the Feed rate (%) and Spindle speed (%)
fields.

Distance — Enter the distance/factor over which the feed rate and
spindle speed are reduced.

Feed rate(%) — Enter the percentage reduction of the feed rate
required at the bottom of the hole.

Spindle speed (%) — Enter the percentage reduction of the spindle
speed required at the bottom of the hole.
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Step control determines how to reduce the feed rate over the
Distance. The feed rate decreases in fixed increments and not

linearly.
© @ Hole you are drilling.
100% = = o e o o o o e e =2 @ Intersecting hole.
60% —= @ ©) Safety margin.
60%  ——tpp @ pi
istance.
40% o e e e e e e e e --{-
®
—— ———y
/{_,-_-5_‘\
@]

The percentage figures show the feed rate if you have a Feed rate
(%) of 40 and a Number of steps of 3.

Number of steps — Enter the number of steps required to reduce the
feed rate.

Dwell time — Enter the dwell time at each step.
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Feature > Intersection

The Intersections tab on the Feature dialog enables you to delete
hole intersections.

[ ] Feature B S |
| Create | Edit | Component| Intersections

Intersection

:

2
3

Close

L8 4

&  To use this you must first identify the hole intersections (from
the Feature Sets context menu, select Find Hole Intersections).

The left side of the dialog displays a list of the intersections of the
selected hole.

Delete — Click to delete the intersections selected in the left side
of the dialog (see page 82).

For more information see Varying the feed rate at hole intersections
or Deleting a hole intersection (see page 82).
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Deleting a hole intersection

This example shows you how to delete an intersection in a hole.
Starting with this model:

The holes are in two feature sets: the three white holes in one

feature set and the two magenta holes in another (currently active)
feature set.

Y

&  To create the intersections from the Feature Sets context
menu, select Find hole intersections.

1 Select the hole with three intersections.

2 From the individual feature set menu select Settings to display
the Feature dialog.

3 Click the Intersections tab.

rﬂ Feature @Iﬂ1
| Create | Edit | Component| Intersections
Intersection
.
2
3

This shows there are three intersections with the selected hole.
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4 Select intersection 1 in the left side of the dialog.

rﬂ Feature @Iﬂj
| Create | Edit | Component| Intersections
Intersection
2
3

This displays the selected intersection with a thicker outline:

5 Click Delete to delete the intersection.

This deletes intersection 1 and renames the remaining
intersections from 2 and 3to 1 and 2.

"
ﬁ Feature

| Create | Edit | Component| Intersections

Intersection

1
2

This updates the feature set to remove one intersection:

@ The deleted
intersection.

@ The intersection
with the other hole
remains.
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Flat machining

Flat machining on triangle models is how faster and produces better
results, which are as good as flat machining on surface models.

Looking at this headlamp example:

In PowerMILL 2013 an offset flat machining toolpath produces:
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In PowerMILL 2014 an offset flat machining toolpath produces:

Raster ordering

There is a new ordering option when creating a raster toolpath of
Two way ungrouped. This enables you to create a raster toolpath
without any grouping of toolpath segments. This option is available

for two-way toolpaths.

f 1
cl:ﬂ Raster Finishing

[EERS)

. ¥ ) Toclpath name

1

----- 5 Stock engagement
£1-E Raster finishing

ﬁ-: High speed

% Automatic verification
..... £ Point distribution
..... 12 Tool axis
----- i# Machine axis control
g Rapid move heights
[j---]_I Leads and links
ﬁ Start point

- End point
[ Feeds and speeds

PowerMILL 2014 What's New

% E’ortplaﬂe [Raster finishing
ol
----- L] Tool ngle
] Angle 0.0
..... E, Machine tool
..... o8 Limit

Start corner  Lower left

Perpendicular pass

Perpendicular pass ||

Shallow angle | 30.0

Optimise parallel pass

Ordering
Style One way H
One way
One way grouped
Tolerance
01 i
Thickness
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In this example the numbered lines represent toolpath segments.
Two way ungrouped — The tool can cut in two directions:

8) : @
@E_p.. ................. _... 6
@ﬁ:j:@
0— —

Two way and Two way joined — The tool can cut in two directions
and PowerMILL chooses the shortest distance between each
toolpath segment.

Two way — The toolpath segments are joined with lead and link
moves.

Two way joined — The toolpath segments are joined with cutting
moves.

The order is the same for both options; the difference is whether
the joining moves are cutting moves or not:

8) @

3 :_.‘... -—P 6
Ne—p T (@)
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Optimised raster improvements

There are improvements to the optimised raster algorithm. The
toolpaths:

= Are less fragmented.

= Have no overlapping segments.

Whereas previous versions produced:
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Point distribution on leads and links

You now have the option to specify point distribution on the non-
cutting moves as well as the cutting moves of a toolpath.

The Point distribution tab on the Leads and links dialog enables you
to control the point distribution along the leads and links. This is
similar to the Point distribution options available for the toolpath
cutting moves.

{7 Leads and Links I._l_Ji'] e
Z heights | First lead in | Lead in | Lead out I Last lead out
Extensions | Links | Point distribution

[¥] Apply to leads and links

[¥] Apply to rapid links

[ Copy from cutting moves

Output point distribution
Output type  Redistribute -

Tolerance factor 0.5

Point separation distance
Maximum distance 10.0

Point separation angle
Maximum angle 0,25

Gouge check

Apph [ Accept ][ Cancel ]

4

Apply to leads and links — Select to use the point distribution options
used by the toolpath cutting moves for all the lead moves and the
feed rate link moves. You specify the point distribution of the
cutting moves on either the Point Distribution dialog (available from

"'ﬁ' on the Main toolbar) or the Point distribution page of a strategy
dialog.

Apply to rapid links— Select to specify the point distribution required
for all the moves within a rapid link move. The rapid link moves are:
Safe, Incremental, and Skim. The point distribution is applied to the
plunge moves as well as the rapid moves within the rapid link.

Copy from cutting moves — Click to copy the point distribution
options used by the toolpath cutting moves to the rapid link moves

Output point distribution controls the point distribution of the rapid
link moves.
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Output type — Select the type of point distribution in the rapid link
moves.

Tolerance and keep arcs — Select to automatically remove
unnecessary points in the rapid moves while maintaining tolerance.
The points are not equispaced, as unnecessary points are deleted.

“&  Some of the points may be blue: these indicate the arc
centres. The red points either side of the blue ones are the
arc ends.

Tolerance and replace arcs — Select to replace arcs with straight line
segments and to remove unnecessary points in the rapid moves
while maintaining tolerance. This is similar to Tolerance and Keep
Arcs except that all arcs are replaced by straight line segments
(polylines). This option is suitable for machine tools which don't
handle arcs well.

Redistribute — Select to allow the insertion of new points. This
ensures a constant distance between points, only inserting extra
points if they are necessary to keep tolerance. This can be
especially useful when selecting the Point separation distance, or
Point separation angle options. Redistribute may increase toolpath
creation time but reduce time on the machine tool. This option is
suitable for machine tools that can handle large numbers of
equispaced points.

Fit arcs — Select to produce rapid moves with arcs inserted
wherever possible. This option is suitable for machine tools which
handle arcs well, but is available only for 3-axis toolpaths.

For diagrams of these options applied to cutting moves see Point
distribution > Output type.

Tolerance factor — Enter a value to determine how many points are
removed. This must have a value between 0 (removes a minimum
number of points) and 1 (removes a maximum number of points
while maintaining tolerance, so the rapid link moves contain the
minimum number of points).

Point separation distance — Select to enter the maximum distance
between rapid link move points.

Maximum distance — Enter the maximum distance between

consecutive rapid link move points.

&  These options are not available if you select an Output type of
Fit arcs.

Point separation angle — Select to enter the maximum change in
angle between rapid link move points.
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Maximum angle — Enter the maximum angle between consecutive
rapid link move points. This is particularly useful when approaching
the gimbal lock position of your machine tool, where very small
angular changes can lead to massive changes in the azimuth and
elevation angles. To ensure the maximum angle is not exceeded,
PowerMILL adds additional toolpath points, which in turn slows
down the machine tool.

& These options are available only if you select an Output type of
Redistribute.

Gouge check — Select this option for PowerMILL to gouge-check all
leads and links.
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Toolpath verification

Enhanced collision checking

PowerMILL now supports more sophisticated .mtd files. This means
you can add to and modify your machine tool's .mtd file to improve
collision checking. Within the .mtd file, you can now:

= split an existing collision group into multiple collision groups, so
PowerMILL can check for collisions between each group (see
page 91).

= identify static components in the machine cell, such as walls and
tables, so PowerMILL can check for collisions between the static
components and the machine tool (see page 96).

= create and add components to an exclusion list to reduce
calculation time or to prevent PowerMILL reporting false
collisions caused by inaccurate modelling of the machine tool
(see page 98).

Introduction to collision groups

You can now split an existing collision group, within a kinematic
chain, into multiple collision groups, so PowerMILL can check for
collisions between each group.

The kinematic chain is the section in an .mtd file that contains the
information that defines the behavior of the axis-components (the
moving parts) of a machine tool or, in this case, a robot.
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In previous versions of PowerMILL, the axis-components were
grouped in one collision group. This meant for the following robot @®

, With its axis components in one collision group @, PowerMILL did
not recognise this orientation of the robot (like many other

orientations) as a collision between A, B and F axis components ®.
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Because PowerMILL 2014 recognises kinematic chains that contain
multiple collision groups, you can now check for collisions between
the axis components. With the collision group split into multiple

collision groups @, PowerMILL recognises the same orientation of
the robot as a collision @

The single collision group is split into four collision groups because
the components in each group have the potential to collide with the
components in the other collision groups.

It is not necessary to split B and C nor D and E into smaller groups
because B cannot collide with C and D cannot collide with E. Also, it
is best practice to create as few collision groups as possible because
each collision group increases the time PowerMILL takes to check
for collisions.

PowerMILL does not check for collisions between adjacent axis
components, because it often registers a collision between the two
components due to inaccurate modelling of the joint between them,
which is, in reality, safe. This rule also applies to axis components
that are adjacent but are in different collision groups.

As a result, PowerMILL collision checks the axis-components like so:
= AagainstC, D, E, and F.
= B against D, E, and F.
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= Cagainst A, E, and F.

= D against A, B, F.

= E against A, B, and C.

= F against A, B, C, and D.

For more information, see Splitting a collision group (see page 94).

Splitting a collision group

This example shows how to split the collision group in the
Robot_One_CGroup.mtd file into four collision groups. The .mtd file is
in the Examples > MachineData folder

FIf [a)le clfo E][F]

You need to specify a NAME attribute for the A, B, D and F axis-
components, as PowerMILL creates a new collision group for every
axis-component with a NAME attribute.

Axis components without a NAME attribute are included in the
collision group associated with the previous axis component with a
NAME attribute. By not specifying NAME attributes for axis
components C and E, C is included in the same collision group as B,
and E with D.
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Splitting the collision group into four collision groups:

1 Open the Robot_One_ CGroup.mtd in an XML editor. This example
uses NotePad ++.

The comment <! --The arm is controlled by 6 rotary axes
--> signifies the start of the kinematic chain. Underneath the
comment, the six axis-components that make up the robot are
defined in their own section (referred to in XML language as a
parent element).

Each axis-component section starts with the child element
<machine part> @ You can identify which axis-component the
section defines by looking at the axis address @,

<!l—— The arm is controlled by € rotary axes ——>
<machine part> @
<ax1s> @
{cr:nntrr:nl_infr:n ADDRESS="A" MIN="-185" Mz¥="183"
PRICRITY="AUTC" HOME="0"/>
<simple rotary X="0.0" ¥="0.0" z="0.0" I="0" J="0"
E="—-1" _,."'::!-

2 Edit the <machine part> element associated with the A axis by
entering the attribute NAME="Shoulder", so the element reads:
<machine part NAME="Shoulder">.

3 Edit the <machine part> element associated with the B axis by
entering the attribute NAME="Upperarm", so the element reads:
<machine part NAME="Upperarm">.

4 Edit the <machine part> element associated with the D axis by
entering the attribute NAME="Forearm", so the element reads:
<machine part NAME="Forearm">.

5 Edit the <machine part> element associated with the F axis by
entering the attribute NAME="Head", so the element reads:
<machine part NAME="Head">.

& The <machine part> elements for C and E axis-
components should not have NAME attributes.

6 Save the .mtd file.

By entering NAME attributes in the <machine part> elements, you
have split the existing collision group into four collisions groups:

= Shoulder (containing the A axis-component)

= Upperarm (containing B and C axis-components)
= Forearm (containing D and E axis-components)
= Head (containing the F axis component)
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Identifying components to include in collision checks

You can now identify static components that are in an .mtd file so
PowerMILL checks them for collisions. Because PowerMILL
recognises static components do not have a movement axis,
PowerMILL only checks the static components for collisions with axis
components (the moving components of a machine tool — and a
rotary table, if present) and not with other static components.

This example shows how to add the following components so they
are checked for collisions:

®

Robot control @
Tool holder @

Table @
Base of the rotary table @
Base of the robot @

&  PowerMILL displays static components in grey and axis

components in blue.
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Specify a NAME attribute for each static component; PowerMILL
only collision checks components with a NAME attribute.

1

7

Open the Robot_cell.mtd file in an XML editor. This example uses
NotePad++.

Within the .mtd file, each static component is defined in its own
section (referred to as parent elements in XML). Each static
component is identified by a comment, for example: <!-- The
controller is static -->, followed by the child element
<machine part>.

Edit the <machine part> element associated with the controller
by entering the attribute NAME="RobotCellController", so the
element reads: <machine part NAME="RobotCellController">,

Edit the <machine part> element associated with the tool holder
by entering the attribute NAME="RobotCellTool", so the element
reads: <machine part NAME="RobotCellTool">,.

Edit the <machine part> element associated with the table by
entering the attribute NAME="RobotCellTable", so the element
reads: <machine part NAME="RobotCellTable">.

Edit the <machine part> element associated with the base of the
rotary table by entering the attribute NAME="RotaryTableBase",
so the element reads: <machine part
NAME="RotaryTableBase">.

Edit the <machine part> element associated with the base of the
robot by entering the attribute NAME="RobotBase", so the
element reads: <machine part NAME="RobotBase">.

Save the .mtd file.

Each static component is now collision checked.
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Creating and adding to an exclusion list

You can now identify static components in the .mtd file so PowerMILL
checks them for collisions (see page 96). However, some of the
collisions between static components and axis components that
PowerMILL checks for are not necessary. For example, the tool
holder and the rotary table do not need to be checked for collisions
because, although the rotary table moves, the two components
cannot collide.

To prevent PowerMILL checking for such collisions, add the
components to an exclusion list in the .mtd file. This reduces overall
calculation time and can improve simulation quality.

This example shows how to create an exclusion list and add the
following collision scenarios to it:

= (Collision scenario 1 — Prevents PowerMILL checking for collisions

between the A axis component @ and each of the static
components. (This includes the base of the robot, otherwise
PowerMILL would register a collision between the two adjacent
components.)

= Collision scenario 2 — Prevents PowerMILL checking for collisions

between the rotary table-top @ and each of the static
components. (This includes the base of the rotary table,
otherwise PowerMILL would register a collision between the two
adjacent components.)

1 Open the Robot_cell.mtd file in an XML editor. This example uses
NotePad++.

2 Underneath the parent element that specifies the attachment
points, enter the following exclusion list:
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<!-- Where things are attached to the machine —->
<head attach_point PART="head" X="1518.750407"

Y="-1.99"

Z2="1634.684614" 1I="0"

J="0" R="1" />

<table attach point PART="table" X="0" Y="0" z="0" />

—$ <!-- List containing the collision scenarios

to exclude from collision checking-->

@

»<collision exclusion_ list>
$ <!-- no collision checking between "AAxisComponent"

3

and all static components—->

<collision_group>+#
<collision_part NAME="AAxisComponent" />
<collision part NAME="RobotCellControler" />
<collision_part NAME="RobotCellTool" />
<collision_part NAME="RobotCellTable" /> <
<collision_part NAME="RotaryTableBase" />
<collision_part NAME="RobotBase" /> Qa

</collision_group>+#

» <!-- no colligion checking between "RotaryTableTop" QQ
and all static components——>
<collision_group>+#

<collision_ part
<collision_part
<collision_part
<collision_part
<collision_part
<collision_part

NAME="RotaryTableTop" />
NAME="RotaryTableBase" />
NAME="RobotCellControler"
NAME="RobotCellTool" />
NAME="RobotCellTable" />
NAME="RobotBase" />

/>
<

</collision_group>+#

Save the .mtd file.

~»</collision_exclusion list>

Now PowerMILL does not check the A axis component or the table-
top for collisions with any of the static components.

General principles when writing an exclusion list

Use comments to provide information for yourself and other
users of the file. These are ignored by PowerMILL. Each comment

must start with <! -- and end with —-> @

Start the exclusion list with <collision exclusion list> and
end it with </collision exclusion list> @

Start an exclusion-scenario with <collision group> and end it
with </collision group> @

Enter each component using the convention <collision part
NAME="NameOfComponent" /> .

& The number of components you can add to a collision
scenario is unrestricted.
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Toolpath output

NC program fixture offsets

PowerMILL now supports fixture offsets.

A fixture offset is a datum coordinate that you specify and then
apply to a copy of a toolpath. This enables you to shift the toolpath,
without needing to recalculate it, and machine it in a new position.
A fixture offset also enables you to make last-minute adjustments
to a toolpath's position, as you can use the machine tool controller
to change the values of the fixture offset on the tape file.

O Ir you want to machine the same toolpath several times, use
the Move option on the Toolpath Transform toolbar instead.

PowerMILL has two levels of Fixture offset tabs that have a parent-
child relationship.

For an example of how to specify and apply fixture offsets, see
Using fixture offsets (see page 104).

Parent fixture offset tab

The parent tab enables you to specify default fixture offsets that are
inherited by the child Fixture offset tabs.

To display the parent tab, right-click NC Programs in the explorer
and select Preferences > Fixture offset tab.
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ﬂ MC Preferences l 7 —S -

| Output |Tﬂo|path Fixture offset

Mame
Mame X b i
G355 ] 0.0 0.0
(356 150.0 0.0 0.0
G357 ] 20,0 0.0

by -

Name — Enter the name of the fixture offset.

&  The names you specify for the fixture offsets must be
recognised by the option file that writes the NC program. For
example, an option file for a Fanuc machine tool controller
recognises G-codes (such as G55, G56 and G57). For advice
and information on whether your option file supports this
function, contact your Delcam sales agent.

Add fixture offset — Click to add the fixture offset to the Fixture
offset table.

Fixture offset table — The table displays each fixture offset and its
coordinates. To enter or change a coordinate, click in the X, Y, or Z
field and enter the new coordinate value.

= You can leave the X, Y and Z fields blank because you can
specify the coordinates on the machine tool controller.

<
Reset fixture offset — Click to reset the coordinates of the
selected fixture offset to 0.

Delete fixture offset — Click to delete the selected fixture offset
from the Fixture offset table.
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Child fixture offset tab

The child tab enables you to specify the fixture offsets that you
want to apply to the toolpaths in the associated NC program.

= The child tab inherits the fixture offsets specified in the parent
tab.

= After you create an NC program, the child Fixture offset tab
associated with the NC program does not continue to inherit the
changes you make in the parent Fixture offset tab. To inherit
subsequent changes, select the Reset to default button.

= The parent Fixture offset tab does not inherit changes you make
in the child Fixture offset tab.

To display this tab, right-click an program in the explorer and
select Settings > Fixture offset list e,

ﬂ Motes for MC Program : 1 @Iﬂ—hj

| Description and Motes | User Defined Settings | Fixture offset |

Mame
Mame X b £
G50 30.0 0.0 0.0
G357 0.0 30.0 0.0
G358 0.0 0.0 0.4

F m 3

[ Reset to default ]

L A

Name — Enter the name of the fixture offset.

=&  The names you specify for the fixture offsets must be
recognised by the option file that writes the NC program.
For example, an option file for a Fanuc machine tool
controller recognises G-codes (such as G55, G56 and G57).
For advice and information on whether your option file
supports this function, contact your Delcam sales agent.
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‘il Add fixture offset — Click to add the fixture offset to the Fixture
offset table.

Fixture offset table — The table displays each fixture offset and its
coordinates. To enter or change a coordinate, click in the X, Y, or Z
field and enter the new coordinate value.

—s:f’ You can leave the X, Y and Z fields blank because you can
specify the coordinates on the machine tool controller.

Reset to default — Click so the tab inherits the default fixture
offsets from the parent Fixture offset tab.

=1y Changes you have made in this tab to fixture offsets that
were created in the parent Fixture offset tab are reset, and
any fixture offsets you have created in this Fixture offset tab
are deleted.

)
|w_‘| Reset fixture offset — Click to reset the coordinates of the
selected fixture offset to 0.

Delete fixture offset — Click to delete the selected fixture offset
from the Fixture offset table.
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Applying fixture offsets
This example shows how to create and apply fixture offsets to
toolpaths, using the Channels.dgk model in the Examples folder.
Create and add toolpaths to an NC program

1 Before you can apply fixture offsets, you must create the
relevant toolpaths to machine the channel:

= Roughing — Model area clearance toolpath using a tip radiused
tool with a diameter of 15, a tip radius of 1, and a length of 75.

* Rest Roughing — Model rest area clearance toolpath using a
ball nosed tool with a diameter of 15 and a length of 75.

= Steep and Shallow Finishing — Steep and shallow finishing
toolpath using a ball nosed tool with a diameter of 10 and a
length of 50.

2 Create four identical toolpaths:

a In the explorer, right-click the roughing toolpath and select
Settings to display the Model Area Clearance dialog.

b On the dialog, click to create a copy of the toolpath and
then click Calculate to calculate the copy of the toolpath.

¢ Without closing the dialog, click and then click Calculate.
This creates another copy of the toolpath. Repeat again, so
you have four instances of the Roughing toolpath.

3 Repeat step 2 to create four rest roughing toolpaths and four
steep and shallow finishing toolpaths.
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4 Create an NC program.

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

This displays the NC Program dialog.

b In the NC Program dialog, enter the name: Channel with fixture
offsets.

c Click Accept.

5 In the explorer, select all the toolpaths, right-click and select Add
to > NC Program.

Create and apply fixture offsets

1 Create the fixture offsets:

a On the NC Program dialog, select ®. This displays the Fixture
offset tab.

I 1L
{74 Notes for MC Program : Channel with fixture offsets

PA==)

| Description and Motes | User Defined Settings | Fixture offset

Mame
Mame X b £
G355 300.0 0.0 0.0
(356 0.0 300.0 0.0
G357 300.0 300.0 0.0

4 L

[ ¥

[ Reset to default

| &) (&

Cloze

L

b In the Name field, enter G55 and click .

c In the Fixture offset table, click in the X field and enter 300,
then press Enter.

X

2
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2 Repeat step 1 to create two more fixture offsets:
= G56 with a Y value of 300.
= G57 with an X value of 300 and a Y value of 300.

3 Click Close.

4 Apply the fixture offsets to the toolpaths in the NC program.
a On the NC Program dialog, click . This displays the

toolpaths in the NC program toolpath table in the resizable
Toolpath table window.

Progrem Mumber | Tool Vekee Ty -
Teolpath Mum.. Dame.. Tip Gauge Overha.. Fodure *
Roughing 1 15 1 75 G57
Roughing_1 1 15 1 75
Roughing 1 1 1 15 1 75
Roughing 111 {7 MC Pregram : Chanmel with fixture offsets
4 L1}
Toolpath Num... Dame.. Tip Gauge
@F — Roughing 1 15 1 75
. Reughing_1 1 15 1 75
T"T*W Foughing_1_1 1 15 1 75
- Roughing_1_1_1 1 15 1007
ToclMumber 1| | Rest Roughing 1 15 75 75
C b 1 crmpari gt o Rest Roughing_1 1 15 15 75
Rest Rowghing_1_1 1 15 15 715
Rest Roughing 1 1 1 1 15 15 75
Steep and Shallow Finishing 1 10 5 50
Steep and Shallow Finishing_1_1 1 10 5 50
Steep and Shallow Finishing_1_1_1 1 10 5 50
Steep and Shallow Finishing_l 1 10 5 50
4 mn

W T ey T l

b In the Toolpath table window, select Roughing_1 and then, on
the NC Program dialog, select G55 from the Fixture offset list.

Fixture offset - | |[ofE

) ) Mone
Jutput File EAP Dh‘lr?tiﬂ ncpr
356
G57

ite ] [ Apply cept |

This applies the fixture offset G55 to the toolpath Roughing 1.

5 Select Roughing 1 1 and apply the fixture offset G56.
6 Select Roughing 1 1 1 and apply the fixture offset G57.
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7 Repeat the process to apply the fixture offsets to the rest of the
toolpaths.

& Do not apply fixture offsets to the original toolpaths.
Apply G55 to toolpaths ending in _1, G56 to toolpaths
ending in _1_1, and G57 to toolpaths ending in _1_1 1.

8 On the NC Program dialog, click Apply.

To display the toolpaths in their new positions, draw (*+:) the
Channel with fixture offsets NC program.
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User Interface

Measuring lines

PowerMILL 2014 reintroduces the Line tab on the Measure dialog.
Although this functionality was available in PowerMILL 2013 it now
requires fewer mouse clicks to display the distance, angle, and
elevation between two points.

The Measure == button displays the Measure tab on the Calculator
dialog. Clicking on the Line tab displays the Line dialog.

r . '
@l Line LD ||
| Standard Calculator | Scientific Calculator | Measure | Line

Start Point

X Y z

End Point

X Y z

Difference

X Y z

Apparent Angles

hAy YZ K

Elevation from plane XY

Distance

L5 &

[Z] — Click to display the Measure Difference mode toolbar.

=
/F Measure Difference | K
e
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Click two points on the model to measure the distance and display
the apparent angles.

For example:

The Measure Difference mode toolbar closes and updates the Line
dialog with the distance between the two points and the apparent
angles.

rdﬂ Line @u1

|Standard Calculator | Scientific Calculator | Measure | Line

Start Point

® 35634861 v 11185015 7 95.536085 E

End Point

X 39635464 Y 111.20965 Z 96.83596

Difference

X 4000603 Y -0.6405 il 1.299875

Apparent Angles

Wy 35090408 vz 11623129 7y 71599992

Elevation from plane XY 17788008

Distance 4,254966

L A

& The other fields are calculated from these two points.
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Start Point — Displays the coordinates of the first selected point.
End Point — Displays the coordinates of the second selected point.

Difference — Displays the difference in X, Y, and Z between the Start
Point and the End Point.

Angle — Displays the angle in the XY, YZ, and ZX planes between
the Start Point and the End Point.

Elevation — Displays the angle of the line joining the Start Point to
the End Point to the principal working plane.

—64’ Changing your principal working plane in the Information
toolbar changes the angle measured here.

Distance — Displays the length of a line joining the Start Point to the
End Point.
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Automation

Macro programming enhancements

The macro programming language now lets you:

= use INPUT commands to prompt the user to select from a list of
predefined options.

= create OBJECT variables to hold collections of variables.
= use date and time functions to time activities.

= use the components() function to loop over features in feature
sets.

= read and write variable data to .txt files.

For more information, see the Macro Programming guide.
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Plugin enhancements

A new horizontal plugin window has been added to PowerMILL. Now
PowerMILL features both a horizontal and a vertical plugin window.

| G Powe it Pvo 2002 0A-50) [ - Hoae ]

[Py
|[#5e View et Oww fosh Hep
(2B & enFINLsh & & @i gLt EGEE
{x v Mg A2 -
" - 0[ ' 1'?{1 Tt Cntze v
| L Machia Teck - A o 50
BIA™ & z»
t SRS
+—QO
® trene:
w0e%
| | & = x
:'L, = 1@&3@ LN uM an e E“:—:”-&L@
hix

w dais] TP Plgncice | sheswint |
13

5

@ Vertical plugin window

@ Horizontal plugin window

The horizontal layout of the new plugin window provides developers
with a greater amount of flexibility when designing plugins.

—54’ Plugins are developed to be displayed in just one of the two

plugin windows. You cannot change the window in which a
plugin is displayed.

To display the horizontal plugin window's context menu, right-click
on a plugin tab.

Plugin tabs

v Hide single tab

Eﬂ Manage plugins...
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Hide single tab — Select to only display plugin tabs when there are
two or more plugins enabled.

Manage plugins — Select to display the Plugin Manager. The Plugin
Manager enables you to manage the plugins that are currently

installed on your PC.

To specify the plugin windows' default settings, use the new Plugin
Windows page on the Options dialog.

- Background Image
- Explorer Dimensions

¥ Plugin Windows

s Imnort

PowerMILL 2014 What's New

m

ﬁ Options &Iﬂ_hj
- Tokesmor - [P’Iugin Windows }
[+ Toolpaths
- Tools
H . Vertical window width 338
- Boundaries
B View _ Horizontal window height 225
- Dynamic Framerate
. Animation Hide single plugin tab [¥]
- 30 Graphics
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General enhancements

= You can now remove entities from a group by selecting the
Remove from group menu option from the individual group entity
menu. In previous versions you could remove the entity from a
folder and not from the group.

ImmEMHolder_1

v | Activate
Settings
j t‘t!_‘ . Draw

Add to >
Active Rename
E Machine Tools .
- #50 NC Programs View '
@ Toolpaths Shaded
- Tools

v Draw Shank

-8 Patterns v Draw Holder
[? Feature Sets

o Boundaries

!E;,'. Workplanes it '
Q’ Levels and Sets Add Tool to Database

. Models Change Tool Stock Material

& Stock Models

EI_J" Groups Unlock Tool

Elif 9 Non! Remove from group

- -5 |_| = Im Delete Tool

e 7 €4 » Cowling_ContactPoint_1

-8 Macros
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= The status bar can now display the Drill Thickness and Curve
Thickness of the active toolpath. To display these values, select
them on the Tools > Options > Status Bar > Preset Fields dialog.

[ .:ﬁ Cptions m‘

- Tolerances [Preset Fields ]
- Toclpaths

-- Tools Intelligent cursor coordinates

(- Boundaries . il
--\l'iew Units [¥/] lu 1 2|
--Import Telerance [V {—I—}
i#)- Export .

- Project Thickness [/] l;"
- NC Programs Drill Thickness [7] =

(- Workplanes
(- Setup Sheets
(- Unit System Tool diameter 7] (7]

- Curve Editor
: Tool tip radius [¥] .\!/

Curve Thickness [J] w2

- Intelligent Cursor
=) Status Bar

" User Defined Fields

[ Accept l [ Cancel l

L A

= PowerMILL now automatically populates the Output Project field
in the Extract Electrode dialog with the name of the selected
electrode and the same folder as the selected .trode file.

[ Cﬂ Extract Electrode @lﬂw

Trode file  EAPmill\Projectshelectrode_export.trod

Preview MName

M16

Output project  E\Pmill\Projects\M18

[ Accept ] [ Cancel ]

e =

“& The Extract Electrode dialog is available from the File >
Extract Electrode menu.
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Model import enhancements

When importing models into PowerMILL there are two new option on
the Tools > Options > Import > Model dialog.

{7 Options Iilﬂ_hj
- Tolerances
Model

[+- Toolpaths
#- Tools Split solids [¥]
[+- Boundaries
o View Create sets when splitting
- Import Defer loading [

m Calculated toclpaths and boundaries
- Export ignore new mndels
[+- Project ]
- NC Programs Model import tolerance 0,001
2 Workplanes Recently used items &
v Setup Sheets -

Create sets when splitting — When selected, PowerMILL places all the
surfaces associated with a solid in a set which has the name of the
original solid. When deselected, all the surfaces are placed in a
single set.

“&  To use this option the CAD data must be sent to PowerMILL
as solids and not surfaces. So, you must select the
appropriate options in Delcam Exchange to import the model
as a solid. By default Delcam Exchange splits solids into
surfaces before importing into PowerMILL.

Calculated toolpaths and boundaries ignore new models — Select for
existing toolpaths and boundaries to ignore newly imported models.
This is useful when importing clamping models into a project as
existing toolpaths and boundaries add the clamping model to a new
thickness set with a Machining Mode of Ignore. This enables you to
recalcualate existing toolpaths without having to manually change
the thickness sets to accommodate the clamping model.
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Nc program updates

There have been a number of updates to the NC Programs branch in
the explorer.

Duplicating toolpaths in an NC program

You can now place a toolpath into an NC program multiple times. In
previous versions of PowerMILL this was not possible.

The default behavior for PowerMILL 2014 is to allow toolpath
duplication, although, when you write the NC program, a message
is displayed to inform you of any duplications.

To disallow duplicate toolpaths, deselect the Tools Menu > Options >
NC Programs > Allow duplicate toolpaths option.

;‘ﬁ Options

7

)

- Tolerances [Output
- Toolpaths

- Tools Output

- Boundaries )
- View Filetype NCProgram =

-Import

Export Binary

- Project

Write file for each toolpath [

O O O O s R e

Use toclpath workplane for output [

--Wnrkplanes Produce info file [
[ Setup Sheets
- Unit Systern Allow duplicate toolpaths (V]
[~ Curve Editor

Drawing toolpaths in an NC program

The introduction of light bulbs ¥ next to toolpaths in an NC program
now enables you to choose which toolpaths in an NC program you
want to draw.

_ 2013 R2 2014
E@ NC Programs =-fl NC Programs

ﬁ model area clearance
’ Rest area clearance
E Raster finishing
a Constant £ finishing

-¥ ¢ ﬁ Maodel area clearance
¥ 9 ’ Rest area clearance
-¥ ¢ B8 Rasterfinishing

-¥ 7 ®B Constant Z finishing
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When you create an NC program, the toolpaths you add to it are
drawn but the NC program isn't. Click the NC program's light bulb to
draw the NC program and display the toolpaths.

l_‘_| @] MNC Programs

I:glil
i

HI S

=

L ¥

) o« ) &) &)

=1
3 Rest area clearance
¥ Model area clearance
g Constant Z finishing
58 Raster finishing

u —

o

l___| @] N[ Programs

o > 1

" 5 Fest area clearance
7 ¥ Model area clearance
” Q Constant Z finishing
v BB Raster finishing

w0

[ ¥

Drawing a toolpath, which is in an undrawn NC program,
automatically draws the NC program, so the toolpath is displayed.

=] @] NC Programs
ﬁ_-':il >1

E g Constant £ finishing
? § B8 Raster finishing

EI---

L

L=

=

Maodel area clearance

Rest area clearance --i_p-...

B @] HC Prﬂ-grams

S > 1
T¢ 5 Rest area clearance
¥ ﬁ Maodel area clearance
g Constant Z finishing
%= Raster finishing

Ll
¥

Ll
¥

In previous versions of PowerMILL, when you drew an NC

program, the toolpaths in the NC program would be displayed
and, in the Toolpaths branch, the lightbulbs next to the those
toolpaths would update to:

In PowerMILL 2014, this no longer happens by default. To
draw the toolpaths included in the NC program in the
Toolpaths branch, right-click the NC program to display the
NC program's context menu and select Draw Toolpaths.

An Undraw Toolpaths option has also been added to the menu.

B- @] NC Programs

&

l—|l—|l—|l—|l—|l—|l—|l—|l—|‘@
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l_‘_| @] NC Programs

s sEim
¥ o & Rest area clearance
w- ¥ G & Model area clearance
- ¥ § S8 Constant Z finishing
E- ¥ v B8 Raster finishing
=& Toolpaths
) $ Model area clearance
) Q Pocket - Steep and shallow finishing
— ---v“ & Rest area clearance
-/ )%/ Constant Z finishing
) v & Pocket - Area clearance
-/J%-E Raster finishing
/] § & Pocket - Rest area clearance
/| § BB Pocket Lip - Raster finishing
-v/| § B » Corner finishing

W
__ AJ " , 1
w-¥ QF
-7 g - Simulate from Start
¥ oB
Toolpaths rite
VP Mg View File
Vg Q Po Open in External Program
) § # Res Reorder
V18 Co
7 g Po Setup Sheets
vy : E Ras v Activate
) 9 ¥ Po Activate Workplane
I § B Po
VIeB > ¢ Settings
Edit Selected
Statistics
v | Draw
Draw Toclpaths |
Undraw Toclpaths
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Updated icons in the NC Programs branch

= The NC Programs branch of the explorer now features an updated
tool change icon and a new fixture offset icon:

T — Toolpath features a tool change.
& — Toolpath features a fixture offset.

Toolpaths in an NC program now drawn in blue

= When you include a toolpath in an NC program, the toolpath is
now drawn in blue. This is to help you differentiate between
toolpaths that are included in an NC program and those that are
not.
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New Active branch in the explorer

There is a new Active branch in the explorer that displays all the
currently active entities.

=-Eg Active

-] ) &F > Area_clearance
- il > D16T1
B A s 2
T |

..... I, Machine Tools

Eg--@] MC Programs

This is particularly useful for seeing the active boundary and its
associated toolpath. In previous versions of PowerMILL, it was
difficult to see the active boundary because private boundaries were
displayed in the branch of their associated toolpath.

=B Active

)3 :ﬂ > Area_clearance
2] » TR16_R2

> rest_roughing

..... Type : Selected

..... Tolerance : 0.1

..... Thickness : 1

..... Foll Over @ Off

..... Top : Off

..... Private to : Toolpath » Rest_roughing
m- @ || Cutting Tool : BN16

..... I, Machine Tools

EEI-'@ MNC Programs

Individual active menu

Right-click an active entity to display its context menu. For
example, right-clicking the active boundary displays the individual
boundary menu.

= For information about the options on each context menu, see
the corresponding section in the Explorer book.
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Selected feature colour in the explorer

The selected features are now displayed yellow in the explorer as
well as in the graphics window. This makes it much easier to locate
the selected features.

-4 Patterns
E[? Feature Sets
Y

55 1

e

D

1+ [+ i 4
IS

+- 1% Workplanes
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Fillet insertion « 22
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H
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MachineDNA « 19
Machining
External threading * 63, 70

124 < Index

Flat machining « 84
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Tool assembly preview « 55
Tool database enhancements * 56
Toolpath
External threading * 63, 70
Flat machining * 84
Optimised raster « 87
Raster ordering « 85
Thread milling » 62
Varying drilling feed rates « 73
Vortex machining « 8

V

Varying drilling feed rates « 73

Vortex machining * 8
Area clearance - Vortex * 8
MachineDNA « 19
Vortex - overview « 7
Vortex and step cutting example « 12
Vortex example « 16

PowerMILL 2014 What's New Index « 125



D

[PowerMILL 201 I

PowerMILL2014

World leading 2, 3 and 5-axis
CAM software

Advanced
Manufacturing b &L
Solutions Yty Rikdy
Powering your productivity
THE QUEEN'S AWARDS THE QUEEN'S AWARDS
Delcam plc CIMRORTION Rkl Veabe
Small Heath Business Park, 2010 201
Birmingham,
B10 OHJ
United Kingdom
T +44 (0) 121 766 5544 To contact your local reseller,
E: marketing@delcam.com visit www.delcam.com/resellers

www.delcam.com

© Copyright Delcam plc 2013. All trademarks are the property of their respective owners.



	Summary of new features
	Vortex and MachineDNA
	Toolpath preparation
	Toolpath generation
	Toolpath verification
	Toolpath output
	User interface
	Automation
	General enhancements

	High speed machining
	Vortex machining
	Vortex
	High speed (Vortex)
	Approach (Vortex)
	Vortex and step cutting example
	Vortex machining of 2D features
	Analysing Vortex toolpaths

	Creating MachineDNA
	Displaying MachineDNA


	Toolpath preparation
	Curve enhancements
	Insert and Edit Fillets dialog
	Arc-line Curve menu

	Editing a composite curve
	Tangent editor
	Azimuth/Elevation dialog
	Editing the tangent magnitude

	Repoint curve
	Reducing the number of points in a curve
	Ignoring points when redistributing points in a curve

	Reorder enhancements
	Limit curve enhancements

	New and improved tools
	Barrel tool
	Dovetail tool
	Enhanced tipped disc tool
	Tool Assembly Preview dialog

	Tool database enhancements
	Stock model enhancements

	Toolpath generation
	Drilling enhancements
	Drilling strategies
	External threading
	External Thread
	Retraction (external thread)
	Draft (external thread)
	Threading (external thread)
	Order (drilling)
	Creating an external thread

	Varying feed rates at drill hole intersections
	Feed rate reduction
	Feature > Intersection
	Deleting a hole intersection


	Flat machining
	Raster ordering
	Optimised raster improvements
	Point distribution on leads and links

	Toolpath verification
	Enhanced collision checking
	Introduction to collision groups
	Splitting a collision group

	Identifying components to include in collision checks
	Creating and adding to an exclusion list


	Toolpath output
	NC program fixture offsets
	Applying fixture offsets


	User interface
	Measuring lines

	Automation
	Macro programming enhancements
	Plugin enhancements

	General enhancements
	Model import enhancements
	Nc program updates
	New Active branch in the explorer
	Selected feature colour in the explorer

	Index

