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What's New In
FeatureCAM 2012 R3

FeatureCAM 2012 R3 offers all of the original features of
FeatureCAM 2012 R2, but with numerous improvements. The most
significant improvements are detailed in the following topics.

General: Only one user can edit
FeatureCAM files at a time

In FeatureCAM 2012 R3, a file is locked when a user opens it. If a
second user tries to open the file, a message is displayed:

The requested file is locked by [user]. Would you like to open aread
only copy?

Files that are read-only display [Read Only] in the title bar after the
name of the file.

If you open a read-only copy, you can't save any changes using
Save. (You can save a copy of the file using Save As.)
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General: Enter custom G-code into the

NC program

In FeatureCAM 2012 R3, you can enter G-code directly into the NC
program, by using the new NC code text option for creating a

Toolpath feature:

Mew Feature - Curve or Operation

@ Curve

The Toolpath feature requires either a curve or an operation from
an existing feature to define the toolpaths.

7]

E[ curvel

() Operation

[rect_pock'l . finizh

-]

() NC code test

’ < Back ][ Mext > ”Iﬁ“

,] lEanceI] ’ Help ]

Program stop code example

To enter program stop code directly into the NC program:

1 Click the Features @ step in the Steps panel. The New Feature

dialog opens.

I ey Feature

From Dimensiong

@ Hole

() Rectangular Pocket
() Slat

() Step Bore

() Thread Miling

@) Face

-2 [l

W'hat kind of feature would you like to make?

From Curve
() Boss

(") Chamfer
() Groove
() Pocket

) Round
) Side

From Feature
) Group
) User

() Pattern

() Toolpath

From Surface
() Surface Miling

[ Make a pattern from this
feature

[] Etract with
FeatureRECOGNITION

< Back [ MHedt ”,ﬁ“finish ,] l I:ancell l Help l
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2 In the From Feature section, select Toolpath and click Next. The
New Feature - Curve or Operation page is displayed.

I ey Feature @
W'hat kind of feature would you like to make?
From Dimensiong From Curve
) Haole ) Boss ) Round
() Rectangular Pocket () Chamfer () Side
() Slat ) Groove
() Step Bore ) Pocket
() Thread Miling From Feature
1) Face () Group () Pattern
() User
From Surface
() Surface Milling
[ Make a pattern from this
feature
E=tract with
FeatureRECOGMITION
< Back [ Ieut » l[ Iﬁ“ _] [ Cancel ] [ Help ]

3 Select the NC code text option and enter MO0 (or M01).
4 Click Next. The New Feature - Toolpath feature page is displayed.

Mewr Feature - Taolpath feature

Data

Feed

Comp  Coolant

« [T

ST 4 TN A

k

I et > [ﬁ“finish _] [Eancel] [ Help ]

This page has the same toolpath editing buttons as the Toolpaths
tab in the Toolpath Properties dialog.

5 Click Finish. The Toolpath feature is listed in the Part View and on

the Op List tab.

6 Simulate the Toolpath feature. In this example, there are no
toolpaths to see, but you must simulate the feature to produce

the NC code.

7 View the NC code on the NC Code tab.

=2

If a Toolpath feature consists only of G-code, FeatureCAM

does not display the Tools or F/S tabs in the Toolpath
Properties dialog.

FeatureCAM 2012 R3 What's New
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General: Soft errors

FeatureCAM 2012 R3 introduces soft errors. A soft error does not
prevent you from running a simulation and generating NC code, but
it does prevent you saving the NC code (the File > Save NC menu
option is unavailable).

Soft errors are suffixed SE, for example FS001SE is the soft error for
Feed and speed table not found.

User interface: Set priority for multiple
operations on the Op List

In FeatureCAM 2012 R3, you can override the priority for multiple
operations in the Operation List. To do this, SHIFT+select or
CTRL+select multiple operations on the Op List tab, right-click and
select Override priority to... in the context menu:

(Operation List |
;11 @ Automatic Ordering o o
“% (7 Manual Ordering T ﬁ" SUE @ @

R Operation Feature Tool

o rough pass 1
rough pass 1 Dirmensions

8 rough pass 2 Location
i finish -
rough pass 2 Strateqy
fimish Misc
ResLits —

Tools

Feeds and Speeds
Stepovers

Milling Attributes

Override with endmill0500:reg

I Override priority te 10.0 I

Override to 49.66 IPM
Override to 4966 RFM

Create teolpath feature

Paste special: Copy attributes from one
feature to many

In FeatureCAM 2012 R3, you can copy the attributes from one
feature to many features.

To do this:

1 Select the feature whose attributes you want to copy.
2 Select Edit > Copy from the menu.

3 Select Edit > Paste Special from the menu.
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The Paste Special wizard is displayed.

4 In the Paste Special wizard, select Copy the machining attributes
from the feature on the clipboard to another feature.

Paste Special

1 Paste the clipboard contents into the curent setup

") Paste the clipboard contents into the curent setup. Select
a new location for the object(z] before they are pazted.

@ Copy the machining attributes from the feature on the
clipboard to anather feature.

< Back [ I et » ”%‘l‘- ] [Cancell [ Help l

5 Click Next. The Paste Special - Attributes page is displayed:

Paste Special - &ttributes

Copy the following items from Clipboard object 'holed!
Feed/Speed overides
Tool overnides
M achining Attributes

@ Copy only the attributes that were zet on the feature,
) Copy all machining attributes in effect for the feature

And zet them on the following featurels):

il hole1 Apply

MHedt [@'-Einishl ll:ancell l Help l

Select the types of attribute you want to copy from:

(o2}

= Feed/Speed overrides
= Tool overrides
= Machining Attributes

7 Select whether you want to Copy only the attributes that were set
on the feature or Copy all machining attributes in effect for the
feature.

(o¢]

Select the features you want to copy the attributes to.
Click Finish.

O
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Stock: Shaded and translucent

FeatureCAM 2012 R3 can display stock as shaded and translucent.
To do this, select Shade stock by default in the Shading Options

dialog and enter a Stock Opacity of between 0 and 1.

Shading Cptians E
Chooge the optiong that are uzed when FeatureCaM shades surfaces, solids and features,
Lighting
Two lights Depth cue
Light wectar 1: [IRS] 0h 3
Light wector 2: |D | ||j | ||j |
Dizplay
fl Smoath shading fl 2 buffer Fl Dither
Transparent Ambient: 0.3 Shininess: 20
Opacity: |1 Diffuse: 0§ Specular. 1
Stock
Shade stock by default Stock Opaciy: 0.3
l u] 4 l [ Cancel ] | Apply | [ Defaults l l Help l

This is an example part with Shade stock by default deselected:

And with Shade stock by default selected with a Stock Opacity of 0.3:

6 « What's New in FeatureCAM 2012 R3

FeatureCAM 2012 R3 What's New



Import: New surface naming scheme
groups surfaces

In FeatureCAM 2012 R3, imported surfaces are named according to
which solid they belong to. For example, the surfaces imported from
a solid named solid1l are named solid1 1, solid1l_2, solid1_3, and so
on in the Part Tree; and the surfaces from a solid named solid2 are
named solid2_1, solid2_2, solid2_3, and so on.

This makes it easier to see which surfaces belong to which solid and
to select all the surfaces from just one solid. This is useful if you
want to stitch imported surfaces back into solids.

Import: PTC Creo files supported

In FeatureCAM 2012 R3, you can import PTC Creo files.

Tool mapping: 8-digit Diameter &
Length offset registers

FeatureCAM 2012 R3 supports more machine types because you
can enter 8 digits for the tool Length offset register and Diameter
offset register in the Tool Mapping dialog:

Taal Mapping @
Llze thiz dialog to map tools from your part to tool otz in vour machine, 0K
+ Mame Diameter Length [n] Crib Time Dist Holes
Cahicel
1 center_h3150-1250 12345678 "12345678 1
2 TD_05000_1124 2 2 2
3 endmill0500:reg 3 3 3
4 [+ endmilltd 1000120 4 4 4
L
Slats for center_k 3150-1250 Show All Tools Saved in Crib
el G ] [ Set ] Show emphy toolz glotz
Diareter offzet register 12345678 Same
Length offzet register 12345673
Clear in Crib
Tool ID 1
Tool life for center_M3150-1250 Set Al
Enable/dizable tool change ta new tool after specified Tool Life Reset Al
time, number of operations, etc
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Toolpath edit: Insert multiple lines of
G-code

In FeatureCAM 2012 R3, you can enter multiple lines of G-code.

Click the Add NC code text © button on the Toolpaths tab to open
the Add NC Code Text dialog:

~

-
Add NC Code Text

Text: - ]

g

Cancel

Apply

Help

Comment;

L ,

Single lines of NC code have the ™ icon on the Toolpaths tab and
multiple lines of code have the = icon.

2.5D: Rough cutter comp. machining
attribute

In FeatureCAM 2012 R3, there is a new Rough cutter comp option on
the Milling tab of Machining Attributes:

| Machining Attributes uw
Corfiguration: milling @ Ml O Tum  ©) Wire
Thread Mil I Surface Mil | Surface Leadin I Tool Selection I Facing
Driling I Pecking | Miling | Stepover I Lead/Ramp I Misc. I Operations
Climb mill Trochoidal slotting
Bi-directional rough [ Trochoidal cut
[ Use finish tool oW
[ Cutter comp @ CCW
|1 Rough cuter comp | Max. tool diameter 50 %
Partline program Max. step distance 25 %
[] Minimize: tool retract
[ Individual rough levels
Depth first
Reorder
[ Side roughing battom up
[ 5ide finish bottom up
Toolpath comer 0 %
[7] Use atemative 5 axs position
Reset
OK || Cancel || Hep |
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Select the Rough cutter comp option to enable cutter compensation
for the rough pass of all milled features in the current document by

default.

= The Rough cutter comp option is not available until you
select the Cutter comp option.

You can disable it at feature-level on the Strategy tab:

Pocket Properties - pocket

===

M pocket

= rough

Dimensions | Location | Strategy | Misc

Click on an operation to
set its attributes and
feeds/speeds

Climbs mill Cutter comp
[ Minimize tool retract

[] Partline program

[ Individual rough levels Depth first

COperations

[ Pre-Drill

Rough pass
Bi-directional rough

Stepover type: Spiral -

|| Finish pass

Semifinish pass Wind fan finish

Use finish tool Ramp from top 3
Finish bottom
Wall pass

@ Spiral Zigzag

Helical side finish

Cance Apply

2.5D: New technology (NT) toolpaths
for Side features

In FeatureCAM 2012 R3, the NT toolpaths that were introduced in
FeatureCAM 2012 R2 for Pocket and Boss features, are also
available for Side features.

The three new roughing Stepover types are:

= NT Spiral - can use stepovers larger than 50%

= NT Zigzag - uses an angle that is calculated automatically to cut

the longest toolpaths

& You can use NT Zigzag toolpaths only with features made
from closed curves. If they are not closed and you select
this option, FeatureCAM uses NT Spiral.

= NT Continuous Spiral - eliminates nearly all stepovers

FeatureCAM 2012 R3 What's New
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Set the default type in Machining Attributes on the Stepover tab:

Rough Pazz

Fiough pass

Depth 100
Equal depth of cut

I[ Stepover Options

Semifinish Pazs
[T Semifinish pass

i

Allowance 00200 in

Bottom allowance 0.0200 in.

Machining Attributes @
Canfiguratior: milling @ Ml O Tun ) Wwie
Thread Mil I Surface hill | Surface Leadin I Toal Selection I Facing

Dirilling I Pecking I Milling | Stepower | Lead/Ramp I tisc. I Operations

Finish Pazs
Finizh pass
Allowsance
Mo, of Passes

Owerlap
[ Finish battam
@ Spiral

) Zigzan

Bottom allowwance

Zigzag angle 0. deqg.

0.0500  in
1
niooo
wall pass
0. %
25, %
00500 in

[ 0K ” Cancel ][ Help

]

Click the new Stepover Options button to open the new Rough

Stepover Options dia

log:

Rough Stepover Options

[l

Spiral

Stepover ‘Spilfﬂ " 0K

o)

Zi MT Spiral
B MT Zigzag
MT Continuous Spiral

|

—EZ - A Stepover type of Zigzag is not available for Side features.
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At feature level, set the Stepover type in the new menu on the
Strategy tab of the feature's Properties dialog:

i k'
Side Properties - sidel ﬂ

| sidel Dimensions | Location | Strateqy | Side contral | Misc
3 roush - _
o 5 firish Climb mill [ Cutter comp Partline program
[7] Minimize tool retract [ Individual rough levels Depth first
Operations
[] Pre-Dill Diameter=
Rough pass
Bi-directional rough Cutter comp
Stepover type:
. Sriral
Finish pass NT Spiral |
[7] Semifinish pass NT Zigzag H fan finish
MT Continuous Spiral | _
[ Use finish toal T | | =11 3L 0.1
|| Finish bottom wind fan angle 120
'Wall pass
Eeiﬁ'ti;:ﬁﬁg Lﬁg:l::gﬂ te [ Helical side finish Fitch=
feeds/speeds
[ oK || Camcel || Mooy || Preview Help
L "y

You can override this at operation level on the Stepovers tab:
rSide Properties - sidel g"
B sidel Stepovers

""" g Cut type: @ NT Spiral () NT digzag ) NT Continuous Spiral
[ finish
Distance between cuts: 0.6660 in.

Connection moves for cuts with closed ends

Lead moves for cuts with open ends

Approach from outside
Lead4n Lead-out
Extenzion distance:  |0.0000 in. Extension distance:  0.0000 in.
Arc Lead [7] Arc Lead
Length 0.0000 irn. Length 0.0000 in.
Angle 30. deq. Angle 30. deqg.

Click on an operation to

y b d Feset All
" —
Cancel Ppply ’ Freview l [ Help ]

L A

If you are using Individual rough levels, you can set the Cut type for
each individual rough pass.
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NT Side example

This example shows a centerline simulation of a Side feature using
the traditional Spiral stepover type:

Using NT Spiral gives a similar result, but the toolpaths and
stepovers are smoother:

Using NT Continuous Spiral, the closed part of the toolpath at the
center of the feature (the teardrop shape) uses a continuous spiral
and the rest of the toolpath uses a non-continuous spiral:
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NT Zigzag applies only to closed curves, so with this example, the
Side feature is made from a closed curve that goes around the edge
of the Stock:

—J If you select a Stepover Type of NT Zigzag for an open curve,
FeatureCAM uses NT Spiral.

2.5D: Select Holes by depth or diameter

In FeatureCAM 2012 R3, you can select all Holes in the part with the
same depth and/or diameter.

The Select by Color/Type dialog has two new options, Hole Depth and
Hole Diameter. Select Edit > Select by Color/Type to open the dialog.

Select by Color/Type @
Choosze the colar and entity type of entities
that pou would like FeatureCaM to
autormatically select far pou.
Cancel
Color: Al v
Entity Type: Al r
Yalue Tolerance
Hole Diepth: 0.0000 0.000100¢
Hale Diameter: 0.0000 0.0007000

Hole Depth — To select all Holes of a particular depth, first select a
type of hole in the Entity Type menu, then enter the Hole Depth
Value, and a Tolerance for how close to the Value the depth must be.
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Hole Diameter — To select all Holes of a particular depth, first select
a type of hole in the Entity Type menu, then enter the Hole Diameter
Value and a Tolerance for how close to the Value the diameter must
be.

O Select a Hole on your part before opening the dialog to
pre-populate the fields.

Viewing modes: Horizontal milling and
vertical lathe

In FeatureCAM 2012 R3, there is a new Machine tab in the Viewing
Options dialog:

Wiewing Cptians @
M achine

Milling

@ Yertical

) Horizontal

Turning
@ Slart bed lathe

) Wertical turret lathe

) o ) (o

Milling — Select the type of milling machine from Vertical (the
default and previous behavior) and Horizontal, to improve viewing
during machine simulation.

Turning — Select the type of turning machine from Slant bed lathe
(the default and previous behavior) and Vertical turret lathe, to
improve viewing during machine simulation.

MTT: Better user interface

In FeatureCAM 2012 R3, it is easier to access options that were
previously available only on the right-click context menu.
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Click the new ¥ | button on the Turrets tab to access the options
Reset all opers to default turret and Remove all oper sync points:

[Turrets ]
) Timne wiew
@) Dperation vigw 1 [E

Upper turret }—
5
turnl rough pazs 1 i

[ tunl finish
[ hale drill

Tool database: FeatureCAM add-in to
Import TDM tools

A new FeatureCAM add-in is available that can be run independently
of the FeatureCAM MS-Access network database. It uses a
tab-delimited file to read the FeatureCAM-TDM (Tool Data
Management) tool mapping, and uses that to import tools from TDM
into the FeatureCAM network database. These are a few benefits:

= The script works with any version of FeatureCAM, as long as the
map is correct for that version.

= The FeatureCAM-TDM tool map and import script have been
separated, making the script tool-agnostic. Also you don't have
to deal with SQL and other technical details which can be
frustrating.

= The script creates a log of all the import failures.

= The script is a FeatureCAM add-in, making it easy to run and
automate if necessary.

API: Help

All new documentation for FeatureCAM's API is now available from
the FeatureCAM help file, making writing FeatureCAM addins easier
than ever before. Select Help > FeatureCAM API Help from the menu
to access it.
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What's New In
FeatureCAM 2012 R2

FeatureCAM 2012 R2 offers all of the original features of
FeatureCAM 2012, but with numerous improvements. The most
significant improvements are detailed in the following topics.

Network database: Shared machining
configurations

In FeatureCAM 2012 R2, you can share machining configurations
across a network.

There are now three types of configuration:
[0 File (f) - Configurations for files that are currently open.

& Personal (p) - Configurations that are independent of a particular
file and are stored only on your PC.

& Workgroup (w) - Configurations that are independent of a
particular file and are stored on a network for sharing with
colleagues.
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To create a Workgroup configuration, first enter a valid network
path in the File Options dialog on the Configurations tab:

File Options @

| Mew FiIesI E xigting FiIesI Database I Bmwserl Configurations [

Enter a network, path where workgroup machining
configurations will be stored [i.e. \eerverlvmfgoonfigs):

‘Waerver] \migconfigy

Browse...

[ u] 4 l [ Cancel ] l Apply ] l Help l

In the Machining Configurations dialog, click New to open the New
Configuration dialog

You can now set a Configuration type of Workgroup:

Mew Configuration

Mame of the new configuration: QK.

Example
P Cancel

Copy the new configuration from;
Help

il

My Configuration [p] VI

Configuration type:

() Personal @ Woarkgroup

After you click OK, the new configuration is shown in the list of
available configurations, with a group & icon and is followed by (w)
in menu items:

Machining Caonfigurations @

A configuration iz a collection of machining attributes. Each part has itz own
configuration. Additionally pou can hawve other configurations for any purpoze you
chooze. Manipulate configurations here.

Mew...

Fename...
Awailable configurations: Copy...
0 milling Delete...
i iph -
2% Ewxample Edit..

Export...

o
I

Help

il

Iritial configuration for new documents: ’E:-:ample [w]

You can set the new Workgroup configuration as the Initial
configuration for new documents.
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Import improvements

FeatureCAM 2012 R2 can read Pro/E Family Tables, which are
multiple configurations of a given part.

SolidEdge ST4 is now supported.

User interface: Copy and paste from
PowerSHAPE

You can now copy and paste solids and surfaces from PowerSHAPE
into FeatureCAM. Surfaces, curves, lines, and arcs are supported.

You can also copy and paste solids from FeatureCAM into
PowerSHAPE.

2.5D: New technology (NT) toolpaths

In FeatureCAM 2012 R2, there are three new roughing Stepover
types:

= NT Spiral - can use stepovers larger than 50%

= NT Zigzag - uses an angle that is calculated automatically to cut
the longest toolpaths

= NT Continuous Spiral - eliminates nearly all stepovers

The NT (new technology) toolpaths support Pocket, Rectangular
Pocket, and Boss features.
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Set the default type in Machining Attributes on the Stepover tab:

Machining Attributes @
Canfiguratior: milling @ Ml O Tun ) Wwie
Thread Mil I Surface hill | Surface Leadin I Toal Selection I Facing
Dirilling I Pecking I Milling | Stepower | Lead/Ramp I tisc. I Operations
Rough Pazz Finish Pazz
Fiough pass Finizh pass
Depth 100. 4 Allowance 0.0500  in
Equal depth of cut Mo, of Passes 1
I[ Stepover Optiohs Dwerlap Qioom
Semi-finish Pass [ Finish bettom Wall pass
[T Semifinish pass @ Spiral B0l P,
Allovance 00200  in i
() Zigzag 25, ES
Baottomn allowance 00200 in )
Bottom allowance  0.0500 in.
Zigzag angle 0. deqg.

[ 0K ” Cancel ][ Help ]

Click the new Stepover Options button to open the new Rough
Stepover Options dialog:

Rough Stepover Options @

Stepover ‘Spilfﬂ " 0K

Spiral Cancel
Zigzag MT Spiral

NT Zigzag Hel

MT Continuous Spiral

The NT toolpaths are available in the Stepover menu along with the
traditional Spiral and Zigzag toolpaths.
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At feature level, set the Stepover type in the new menu on the
Strategy tab of the feature's Properties dialog:

Boss Properties - boss

Dimensionlencation Strateqy | Misc

X5

™ boss
= ough ) . .
Climb il [] Cutter comp Part line program
[ Minimize tool retract [ Individual rough lewvels Drepth first
Operations
[ Pre-Diill
Rough pazs
Bi-directional raugh Cutter comp
Stepover bype: ‘ Spiral "'
Finish pass :
O F miclagia
Semifinizh pass MT Spiral fan finizh
o NT Zigzag
Uze finish tool NT Continuous 5 piral 3
Finizh bottom 120
Wall pazs
@ Spiral Zigzan
Click o an operation to Helical side finizh
zet ity attributes and
feeds/speeds
Cancel Apply [ Previgw ] [ Help ]

You can override this at operation level on the Stepovers tab:

Boss Properties - boss

M boss

Stepovers | Miling

=3

= [

I Cut type:

@ NT Spiral

() NT Zigzag () NT Continuous Spiral I

Diztance between cuts:

Ramp type:

Approach from outside

Connection moves for cuts with closed ends

Lead moves for cuts with open endz

10573 mm

Lead-in Lead-out
0.000 Estenzion distance: 0,000 mm
Arc Lead [ Are: Lead

0.000 Length 0.000 mm

a0, Angle a0, deq.
Click on an operation to
zet ity attibutes and
feeds/speads

Cancel Apply [ Previgw ] [ Help ]

If you are using Individual rough levels, you can set the Cut type for

each individual rough pass.

NT Spiral example

This example part includes a Boss feature and a Pocket feature,

outlined in red:
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This is a centerline simulation of the Boss feature using the
traditional Stepover type of Spiral:

oz 2D A QRS

2 e
t;\ Z
= —
\ ////El
SEEEE i
This is the same feature cut using the new technology Stepover type
of NT Spiral:

e ra L N, M e e M e S

This is a centerline simulation of This is the right Pocket cut using
the left Pocket feature using the the new technology Stepover type
traditional Stepover type of Spiral:  of NT Spiral:
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There are three new attributes available on the roughing operation
Milling tab of the Feature Properties dialog:

Rectangular Pocket Properties - rect_pockl

M rect_pockl Tools | F/S Stepovers | Miling
—-= rough .
= T Attributes for rough pags 1
hpas... H5M maw tool overload % =
= roughpas HSM profile comer % = 0.0000
= finish HSH smoathing allowance % = 0.0000
T oo =
Index " coordinate =
Ihdes £ coordinate =
Max. ramp angle = 5.0000
b ax. ramp distance =
Mult. rough diameterz] = 0.5, 0
Flunge clearance = 0.1000
Flunge feed overide % = 50,0000
Fricrity =
Rough pasz £ increment =
Target horzepower = 06201
F3 » Mew Walue:
Click on an operation to
zet ity attributes and
feeds/speeds

[JUse altemnative 5-axis position

[ Preview ][ Help ]

HSM max tool overload % - instigates trochoidal machining. As the
tool gets towards overload, FeatureCAM automatically puts in a
trochoidal path to take away the overload..

HSM profile corner % - This allows the arc fitting of profile to avoid
sharp changes in direction in internal corners.

HSM smoothing allowance % - replaces the standard offset with a
smoother one that can achieve higher feed rates.

= Sharp rounded corners replace sharp corners.
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= The stepover is changed from a fixed to a variable distance. The
percentage defines the maximum deviation from the specified
stepover. The maximum percentage is 40% of stepover. So, if
you have a 10 mm stepover the maximum deviation from the
original to the smoothed offset is 4 mm.

This replaces the standard offset with a smoother one that can
achieve higher feed rates.

= Sharp rounded corners replace sharp corners.

The stepover is changed from a fixed to a variable distance. The
percentage defines the maximum deviation from the specified
stepover. The maximum percentage is 40% of stepover. So, if you
have a 10 mm stepover the maximum deviation from the original to
the smoothed offset is 4 mm.

Differences between NT and traditional toolpaths

Pre-drill differences

There are some differences with how the Pre-drill operation works
with the NT toolpaths compared to the traditional toolpaths.

= You can use a Pre-drill operation with the NT Zigzag toolpath. It is
not available for the traditional Zigzag toolpath.

= With the NT toolpaths, zigzag ramping is automatically disabled
when you use a Pre-drill operation. This is not supported for the
original Spiral toolpath and you must set the Max. ramp angle to 0
to disable zigzag ramping when using a Pre-drill operation.

= The Pre-drill operation for the NT toolpaths includes the tops of
multi-height islands. This is not supported for the original
toolpaths.

= The traditional Spiral toolpath supports manual plunge points for
the pre-drill locations using the Plunge point(s) attribute. The NT
toolpaths support only automatic locations.

Stepover differences

There are some differences in the attributes available for NT
toolpaths on the feature Stepover tab:

There are two Ramp type options for the NT toolpaths:
= Smooth - similar to the traditional toolpath option S-type
= Direct - similar to the traditional toolpath option Line.
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You can specify separate Lead-in and Lead-out options for NT

toolpaths:
Boss Properties - boss @
® boss Stepovers | Miling
= rough Cut type: @ MT Spiral 7V NT Zigzag 7V NT Continuaus Spiral

Digtance between cuts: 10,573 mm

Connection moves for cuts with cloged ends

Lead moves for cuts with open ends

[ &pproach from outside

Lead-in Lead-out

Extension distance:  0.000 mm Extension distance:  0.000 i
[7] & Lead [ &z Lead

Length 0.000 iy Length 0.000 iy
Angle a0 deqg. Angle a0 deqg.

Click on an operation to

zet ity attributes and Rezet Al
feeds/speeds
[ 0K l [ Cancel ] [ Apply ] Prewigw

The NT toolpaths have a new attribute Approach from outside. This
option automatically adds a very small lead-in whenever the tool is
plunging off the stock. When you select this option, the lead-in
options are disabled. Deselect it to manually specify the lead-in as a
line, arc, and/or toolpath extension.

_5 The Angle attribute for NT toolpaths supports only positive
angles. The direction relative to the toolpath is automatically
determined.

Other differences

On the Milling tab, NT toolpaths have a new attribute, Stepover rapid
distance that controls when to retract and plunge on Boss
stepovers. This is an absolute distance and replaces the Min. rapid
distance % attribute used by the traditional toolpaths.

Better Minimize tool retract with NT toolpaths

Using the Minimize tool retract options with the NT toolpaths gives
better results than with the traditional toolpaths.

Pocket feature

For a Pocket feature, the toolpath slot cuts following the offsets
instead of just a straight line. There are fewer plunges than with
traditional toolpaths.
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Traditional toolpath example:

NT toolpath example:

Boss feature

For a Boss feature, the toolpath has a lot fewer retracts and plunges
at the edge of the Stock.
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Traditional toolpath example:
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NT toolpath example:
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2.5D: Separate lead-in and lead-out

distances

In FeatureCAM 2012 R2, you can set lead-in and lead-out distances

separately:

Boss Properties - boss @
M boss Stepavers | Miling
== Cut type: @ Spiral ) Zigzag
Diztance betweasn cuts: 10.573 i
Connection moves for cuts with closed ends
Ramp type:
Famp diameter: ala] E4
Lead moves for cuts with open endz
Extension distance: 0.000 mm ] Arc Lead
Lead distance in: 55 3 Add 90 deg comp move
Lead distance out; ala] b
All Stepover Diztance 2.000 mm
LeadIn Lead-in angle a0 deq.
Lead Out Lead-out angle a0 deg.
SRR
feeds/speads
Cancel Apply Prewview ] l Help l
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2.5D: Thread Mill tool hand

FeatureCAM 2012 R2 supports either right-hand or left-hand thread
milling tools:

Thread Mill Tool Properties @
Thread Mil | Dverides I Huolder I Feed/Spead

Mame M1 2ef4

Measure Inches

Min. Fitch 008333 ir.
Max. Pitch 0.08333 in.
Cutter Diameter 2.50000 in.
Body Diameter 2.22000 in.
Shank Diameter 2.22000 in.
Cutter Lenath 0.33400 in.
Body Length 2.50000 in.

Owerall Length R.00000 i tatenial | CARBIDE -

ExposedLength 375000 in Firish

Taper 0.00000 deqg.
Flutes 4 Int./E=t | EXTERMAL -
Hand © FRightHand ) Left Hand ||

[ QK. ][ Cancel ] Apply

Select Right Hand or Left Hand for the Hand option.
The Feed Dir attribute on the Strategy tab has also been updated:

Thread Milling Properties - thread_milll (=23
M thread_milll Dimensionsl Location | Strateqy | Misc
5 finish Operations
Cutter comp [] Part lirve program

Feed Dir: @ Megative Z [Cw, Climb for right kand toal, conventional for left)
() Positive Z [CCW, Corventional for right hand tool, climb far left)

Wind fan
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2.5D: Face Mill tools for Chamfers

In FeatureCAM 2012 R2, you can use a chamfered Face Mill tool to
cut a Chamfer feature. Face Mill tools are now available in the Tool
Group menu on the Tools tab:

Chamfer Properties - charnferl
M chamfen Tools |F.n"S I Stepoversl MiIIingl
2= firish

Criteria to restrict taals in list:

Tool Group: — Face Mil l;]
#* Anything

Dianneter: L/ Spat & Center Drills m
| Countersink

Charmfer Mil
A G g Recent taols

MHame 4 Diam.  End. Flu.  Cutter. Expo.  haterial Taper U
0] chamfer0312 08125 0.0000 1 02500 22500 HSS 00000 in
%] facemil 3150 3 1.9300 CAREIDE
[ facemilld3200 32000 0300 3 30000 68000 CARBIDE 0000 m
[J facemillld5000 50000 06500 & 40,000 92500 CARBIDE 0000 m
[ facemilld5300  63.000 0BOD G 40000 95800 CARBIDE 0000 m
[J facemilltld3000 20000 0200 &2 15.000 50.000 CARBIDE 0000 m
Click on an operation ta 4 I | 3
zet its attributes and
feeds/speads

[ u] J[ Cancel ” Apply ] Prewview

The benefit of this is that you can use fewer tools to machine a part.

Example

This example part has a Face and Chamfer features on the top and
on the side:

By default, this part uses three tools:

= a Face Mill to cut the top Face, then indexed around to cut the
side Face.

= a Chamfer tool to cut the Chamfer around the top Face
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= a Chamfer tool to cut the Chamfer around the side Face

Taol Mapping

Uze this dialog to map toolz from your part to tool zloks in pour machine.

+ | Mame Diam... Length IO
1 |@- facemill3150 1 1 1
2 | @ chamferk 0400 2 2 2
3 @ chamferl312 3 3 3

Instead of the default Face Mill, you can create a new Face Mill with
a Chamfer, for example:

Face Mill Toal Praperties @

Face Mil | Overides I Haolder I Feedx’Speedl

Marme facemil 3200ch2

Measure [T Inches

Diarmeter 32.00000 iy

Height 30.00000 T

Corner ) Round @) Charmfer
Effective Diameter 26 i

Tip Radiuz 0.00000 i

Murmber af Teeth 3

Exposzed Length E3.00000 TN

b aterial CAREBIDE -

Hand @ RightHand () Left Hand

[ oK ] [ Cancel ] [ Apply l [ Help ]

Set this new tool as the override for the Face feature, and then use
it to cut the Chamfer features, by overriding the default tools in the
Op List.

After simulating the part again, you can see that the new Face Mill
tool cuts both the Face features and the Chamfers:
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In this example, the chamfered Face Mill tool is too large to cut the
Chamfer on the side of the part:

FeatureCAM give a warning and you can change the tool for this
Chamfer back to the default tool.

Using a chamfered Face Mill tool, you can cut this particular part
with two tools instead of three:

= a chamfered Face Mill to cut the top Face, the top Chamfer, then
indexed around to cut the side Face

= a Chamfer tool to cut the Chamfer around the side Face

Taol Mapping

Uze this dialog to map toolz from your part to tool zloks in pour machine.

+ | Name Diam... Length IO
1 @ facemillM 3200ch3 1 1 1
2 |@- chamfertd 0400 2 2 2
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2.5D: Hole cycle G74 and 88

FeatureCAM now supports the hole cycles G74 (left-handed tapping)
and G88 (boring cycle).

Enter the G-codes in the NC Codes dialog in XBUILD:

Cycles
rilling

il Pecking Two Steps -

Tap Pecking Fixed Step -

Diil G

Spot Face GEZ

Deep Iﬁ

Tap G84
J|Reverse Tap 574 |

Chip Break GEY

Bore [FDF] Ges

Bore [FF) G895

Eore [FSR) [Ges

Bare [Ma Drag) G7E
FEceFosl s |

Back Bore Garv

Hale Milling [Geos

Z 1apid retract G598

F plane retract [EEE|

=&  If you do not enter a G-code for the Reverse Tap cycle,
computed canned moves are performed. If you do not enter a
G-code for the Bore (FDSJ) cycle, the Bore (FF) cycle is used.

The new Reverse Tap cycle is available on the Cycle tab of a Hole
feature for a Tap operation and the Bore (FDSJ) cycle is available for
a Bore operation.

3D: Z-level finish: Flat surface support

In FeatureCAM 2012 R2, you can now use flat surface support with
Z-level finishing. This option inserts a final profile pass exactly at
the base of a flat pocket. There is a new option, Flat srf support, in
the Surface Milling Properties dialog on the Milling tab:

Surface Milling Properties - sml_stf_objl @
M smil_sif_obil | Tools [ Frs | Miling | Leads|
= gf'i} 2 levvel . »
= [ Attributes for finizh

Check allowance =
Leave allowance = 0.0000

Mir rapid distance % = 400.0000 Leticallon beigh
Flunge feed overide % = 50,0000 [] Flat =rf suppart
Fricrity = ¥ | Fearder
Stepover rapid digtance = Sniral

Target horsepower = Em; Comection;
Tolerance = 0.0010 :
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This example shows previous behavior, with Flat srf support
disabled:

With Flat Srf support enabled, FeatureCAM adds a final profile pass,

N

3D: Save boundary curve

You can now save the boundary curve that has been calculated for
an operation to use in subsequent operations. To save the boundary
click the new Save Combined Boundary button on the Stock tab:

Surface Milling Praperties - steep_z lewvel finish

M steep_z_level finish | Strategy I Edgesl Stock | Slopes I Surface contm||

Choose the clipping curves far the material to be removed

() Use part surface dimensions
@ |ze stock dimensions
Owercut % 100
|Jze zolid model

@l presz_tool_bla Allowanice 0.00000
Lirvit

(71 Select curves for boundaries -
(@ Tool center

Curve Options Contact paint

Tolerance | 002500

I[ Save Combined Boundary. .. ]I

Stock Model

Click on an operation to
zet its attributes and
feeds/speads

Cancel Apply Prewview ] l Help
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The boundary is saved as Curves, which are listed in the Part View.

To use some or all of these curves as the boundary of another
operation:

1 Select the Select curves for boundaries option on the Stock tab of
the second operation.

2 Click the Curve Options button to open the Boundary Curve
dialog.

3 Click the Boundaries button to open the Select Boundary Curves
dialog.

4 Select the box(es) next to the curve(s) you want to use.

) Hold down the Shift key to select multiple consecutive
curves.

5 Click OK to save and close the Select Boundary Curves dialog.

6 Click OK to save and close the Boundary Curve dialog.

7 Simulate the second operation.
The simulation is quicker because FeatureCAM does not need to
calculate the boundary again.

Example

This example part uses a Z-level finish operation restricted to the
steep areas only, using the Vertical only option on the Slopes tab,
followed by a 3D spiral operation on the shallow areas.

1 Simulate the Z-level finish operation.

FeatureCAM takes a short time to calculate the boundary and
you see a Calculating boundary message on the progress bar.
When it is complete, the toolpath looks like this:

You can save this boundary to use in subsequent operations.

2 On the Stock tab for the Z-level operation, click the Save
Combined Boundary button.
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3

8
9

Click Yes to save the boundary. The boundary curves are
displayed in dark blue:

For the next operation, we want to use a 3D spiral operation on
the shallow areas of the part.

On the Stock tab of the 3D spiral operation, select the Select
curves for boundaries option.

Click the Curve Options button to open the Boundary Curve
dialog.

In the Boundary Curve dialog, click the Boundaries button to open
the Select Boundary Curve dialog, which displays a list of the
curves you saved.

Select the boxes next to the curves you want to use for the
boundary. In this case we want to use all except the first curve,
which runs around the top of the stock.

Click OK to save and close the Select Boundary Curves dialog.
Click OK to save and close the Boundary Curve dialog.

10 Simulate the 3D spiral operation. FeatureCAM does not need to

calculate the boundary again and goes straight into calculating
the toolpath:
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5-axis: Turn/Mill B-axis alternative
position

In FeatureCAM 2012 R2, the Use alternative 5-axis position attribute
is available on the Drilling and Milling tab for 2.5D milling operations
in Turn/Mill parts.

This means that you could cut 2.5D operations at, for example,
B=-10 instead of the default +10 if the B-head has more clearance
tilting up.

Simulation: Step backward

You can now step backward through a simulation. Select View >
Simulation > Step Backward from the menu to go back one step, or
use the keyboard shortcut Alt+Left.

ﬁEiIe Edit | Wiews Construct Manufacturing Options Window Help

Simulation

Wiewing hModes 4
Brincipal Wiews k|l
Showy L Stop Simulation ESC
Hide k| » Start Simulation Alt+F2
Mo step Fonward Alt+F3 AL +Right
Entities... W Step Backward Alt+Left I
£3 Layers... #5 Flay to Mext Operation
Display Modes b Ml Play to Mext Rapid

@ Plaw to Mext Tool Change

&  This option is available only after you have used Step Forward

from this menu or the Single Step " button on the
Simulation toolbar.

Simulation: Faster 3D simulation

In FeatureCAM 2012 R2, 3D simulation and machine simulation is
faster thanks to the use of multiple cores when doing simulation.

Multiple cuts are performed simultaneously using multiple cores,

and you see the end result much sooner.
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You can also save the results of a 3D simulation to use as a starting
point, to save calculation time during subsequent simulations.
Select View > Simulation > Use Results as Starting Point to use the

current simulation results. To clear the simulation results, select
View > Simulation > Clear Starting Point.

ﬁEiIe Edit | Wiew Construct Manufacturing Options Window Help

Sirnulation L4 Centerline Alt+F1
Yiewing Modes by 20 Shaded
Principal Wigwws v il 3D Salid

Sawve Sirmulation Results...
Use Results as Starting Paint
Clear Starting Point

=&  To use this feature, you must select Save result files during 3D
sim on the 2D/3D Shaded tab of the Simulation Options dialog.

Simulation: New keyboard shortcuts

There are two new keyboard shortcuts that you can use during
simulation:

Alt+Right - Press and hold the Alt key then click the right cursor
arrow key to step forward once.

Alt+Left - Press and hold the Alt key then click the left cursor arrow
key to step backward (see page 37) once.

Machine simulation: Better collision
display

FeatureCAM 2012 R3 has improved collision detection for machine
simulation.
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Whenever a named part of the machine collides with another solid,
a flashing arrow is displayed and the display turns transparent, for
example:

i
|

&  You must enable Pause on gouge on the 2D/3D Shaded tab of
Simulation Options to see this feature.

The first collision point only is marked.

The display returns to normal when you continue the
simulation.

The arrow is not shown for tools colliding with stock.

Turn/Mill: Cylindrical interpolation
support

FeatureCAM 2012 R2 supports cylindrical interpolation in the NC
code for Turn/Mill and 4th-axis parts. This enables features that are
wrapped around one of the index axes to use a cylindrically
interpolated toolpath. The result is shorter NC code and better
interpretation of cutter compensation.
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To use it, select the new option Machine tool and post support
cylindrical interpolation in the General Information dialog in XBUILD:

General Information

Diirnenzion ¥ Inch ¥ Metic

Circ. Interpolation IMuItiple Cuadrant ;I
EOB [aman

Decimal Point I_

[ Dogleg rapid moves
[~ B-Awiz Support

| Sequence Max |39993 MC File Ext. | T

Pualar Interpolation done by: % FeatureCaM
" Machine Tool

I [ Machine tool and post support cylindrical interpolatic

ok | Cancel |

[l

Cylindrical interpolation uses these new reserved words:

<CYL-INTERP> - logical, TRUE if cylindrical interpolation is used

<WRAP-RADIUS> - numeric, the wrapping radius

For example, this part has four Pockets wrapped around the Z axis:

A 3D simulation looks like this:
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After selecting the Machine tool and post support cylindrical
interpolation option, the NC code uses G07 to turn on cylindrical
interpolation for the Pocket operations. This makes the NC code
shorter, and smaller in memory size.

Turn/Mill: Separate fixture offset for
each feature

There are new attributes in FeatureCAM 2012 R3, on the Misc tab of
the feature's Properties dialog, which let you use a separate fixture
offset for each B-axis turn/mill Hole (or other feature).

Haole Feature Properties - holel @

1] IEEI | Dimensions | Location | Stategy| Mise |

Bagze priority = 10,0000

B-axiz fisture location =

Feed overide % = 100.0000

M ax. spindle RPKM = 5200.0000

Flunge clearance = 0.1000

Spindle RPM overide % = 100.0000
; _ 10010

eiliafalalscings
Subfimture [D = l

z lapia plane = 1.0060 .

Mew Walue:
Click on an operation to
et itz attibutes and Set Uniset Reset Al
feeds/speeds
Cancel Apply [ Previgw ] [ Help ]

Subfixture ID - applies to B-axis turn/mill features and corresponds
to the <suBFIXTURE> reserved word in XBUILD. This lets you use a
separate fixture offset for each Hole (or other feature). For
example, if the Fixture ID is 54 and you enter a Subfixture ID of 1, the
output is 54.1.

Pattern Properties - patternl @

.ﬁ@l Dimensiong | Mise
M holel

Baduifisbus o atioe -
Subfisture 1D increment = 1
Subfisture [0 start =

Mew Walue:
Click on an operation to
et itz attibutes and Set Uniset Reset Al
feeds/speeds
Cancel Apply Previgw ] [ Help ]
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For patterns, enter a Subfixture ID start value and a Subfixture ID
increment value. For example, if the Fixture ID is 54 and you enter a
Subfixture ID start of 1 and a Subfixture ID increment of 1, the output
is54.1,54.2,54.3, and so on.

XBUILD: Use Delcam post processor
files

You can now use *.pmopt and *.pmoptz files with XBUILD:

[ Milling CHC File (=230
Laok it | Posts - @ o
I Marne : Date rodified Type Size
el 2 Ml 28/09/2011 12:42 File falder
RecentPlaces [l 71, 28/09/201112:42  File folder
Wfire BN 28/0972011 12:42 File falder
Ietuork
File narme: *.cnc;”. pmopt;*. pmoptz -
Files of type: Supported types (7. chc” pmopt;”. prmoptz) - Cancel

Supported twpes [* che;”. propt:”™. priop

FCapa——" -
I Delzam Post Processor Files[” prmopt:”. proptz]) I
L]

Description:

=&  Some PMOPT capabilities are not supported by XBUILD. For
example, XBUILD supports much wider variety of NC output
for 2-axis milling than is currently unavailable in PMOPT. So if
you choose PMOPT you lose such control of your NC code.
PMOPT files do not support Turning and Wire EDM.

Probing: UDF available

In FeatureCAM 2012 R2 you can preview a UDF-based probing
capability that is available to purchase as a optional module. This
module supports a variety of touch-probing capabilities such as
setting of part location fixture offsets, setting of tool offsets,
probing-and-recut, and so on. The software is developed as an
add-in that works with a modified post processor, and is available
by request to the Post department.
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APIl: New functions

This is a summary of the new API functions, for more information
please see the API help file.

FMToolpathPts.Deleteltem - Delete a toolpath point from list of
points.

FMToolpathPt.Dwell - Return and set the dwell time associated
with the toolpath point.

FMToolpathArc.Dwell - Return and set the dwell time associated
with the toolpath arc.

FMToolpathPts.AddtoolpathNCText - Create a toolpath NC text
segment.

FMToolpathNCText - A new class to represent the NC text segment.

FMFeatures.AddToolpathFromOperation - Create a toolpath
feature from an operation.

Application.SetGraphicsWinLowerColor - Set graphics window
lower background color.

Application.SetGraphicsWinUpperColor - Set graphics window
upper background color.

FMCurves.AddFunctionCurve - Create curve from function.

FMSurfaces.AddSurfaceCoons - Create a coons surface.

Other improvements

= Network database - The network database is now more reliable.
= 2.5D: Performance improvement for large STL stock.

= Turn/Mill - The Disable Macros option is now available on the
Turn/Mill tab in the Post Options dialog.
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What's New In
FeatureCAM 2012

FeatureCAM 2012 offers all of the original features of FeatureCAM
2011 R3 (V17.8), but with numerous improvements. The most
significant improvements are detailed in the following topics.

User interface: More isometric views

There are now four isometric views available. As well as the existing
Isometric view, there are also Isometric 2, Isometric 3, and Isometric 4
views. Access the new views from the View > Principle Views menu:

ﬁEiIe Edit | Wiew Construct Manufacturing Options Wwindow Help

Sinulation 4
Yigwing Modes 4
Principal Wigws L4 E Fronk
User Views 4 I:l Back.
Refresh alerr | Left
] Right
Show 3
. B 1op
Hide 4
. Eiokbarn
Show Current Setup Cnly
Erit f% Isometric
Entities. ..
% L @ Isometric 2
Layers..,
) @ Isometric 3
Display Modes 4
@ Isometric 4
Show Reports L4
[O] Perspective Chrl+Shift+FP
Toolbars...
47 Basic IDE... Alt+HF11 * AsonlUCs
@ Run Basic Macro... As on Setup
As on STOCK
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Or from the Principle View menu on the Standard toolbar:
ed®.8]¢ @x 0 Bw e

Isometric
Isometric 2
@ Isometric 3

& Isametric 4
. Top

. Bottom
E Front

E Back

L Left

] Right

The following example shows all four isometric views:
Isometric: Isometric 2:

Isometric 3: Isometric 4:
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User interface: Keyboard shortcuts

There is a new tab in the Customize Toolbars dialog, Keyboard

Shortcuts:
Customize Toolbars @
| Tnnlbalsl Eommandsl Mizc. | Keyboard Shartcuts |
Categories: Commandz:
A Foin
Edit Import
Wiew 3 Mew Remove
Show/Hide 1 Open
Sirnulaticn Frirt Feset Al
Geometmy Save _
Curves Save bz _
Surfaces il Save MC
Snlids
Prezs new shortout key; Current keys:
Mare
Dezcription
Export the active document to ather formats
[ 0k ] l Cancel l [ Help ]

This tab lets you assign your own shortcut keys to the FeatureCAM

menu commands.

To set a new shortcut key:
1 Select a category from the Categories list.

2 Select a command from the Commands list.

If the command already has a shortcut, it is listed under Current

keys.

3 To assign a new key, select the Press new shortcut key field and
press the keys that you want to use as the shortcut.

—% - Press the keys on the keyboard, for example, press and
hold down the Alt key and press the N key; do not type ALT

+N.

& A warning displays if the shortcut you entered is already
assigned to a command.

4 Click the Assign button to save the new shortcut.

=& If you click Assign after receiving a warning that the
shortcut is already assigned to a command, the shortcut is
removed from the existing command and assigned to the

new command.

46 » What's New in FeatureCAM 2012

FeatureCAM 2012 R3 What's New



Remove — Click this button to remove the shortcut assigned to the
selected command.

Reset All — Click this button to reset all shortcuts to the FeatureCAM

defaults.

Document — Click this button to open a *.ixt file, containing a list of
the current shortcuts, in your text editor. You can print or save this

file.

User interface: Part view multiple

select

You can now select multiple items in the Part View using Shift + click
to select consecutive items and Ctrl + click to select non-consecutive

items.

In the following example, we
want to select all of the Hole
features to add to a group:

T2 Part View

[ FCaM2012_Interface.fm
W stockl
= Vi Setupl
W facel
= [wBE patternl
M hole
= [wBE pattern?
M hale2
WM bossl
WM sidet
- [ patternd
M hol=3
WM holed
WM holes
WM pocket!
WM pocket?
WM side?
WM pocket3

FeatureCAM 2012 R3 What's New

Kl

To do this, select patternl, hold
down the Shift key and click
pattern2, hold down the Ctrl key
and click pattern3, hole4, and
hole5:

s Part View |
[ FCAM2012_Interface. fm

® stock
=i Setupl
WM facel
ki patternl

WM pocket]
WM pocket?
WM side?

WM pocket?
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Tooling: Better Face Mill tools

There is a new option to specify a 45° chamfer for Face Mill tools:

Face Mill Tool Properties

Face Mil |Dvenides Holder | Feed/Speed

(x]

MHumber of Tesath

Narme |acemilbd3200 |
Meazure [Jinches

Diarmeter mm

Height -

Cormer ) Round (") Chamfer
Effective Diameter I:Imm

Corner B adius 0.20000 M

Expogzed Length E2.00000 mm
b aterial CARBIDE w
Hand (%) Right Hand () Left Hand
[ ak. ] [ Canicel ] [ Apply l [ Help

)

This new option allows more accurate simulation and machining.

Existing tools are classified as Round by default.

To set a 45° chamfer on a Face Mill tool:
1 Select Chamfer as the Corner type.

Enter an Effective Diameter greater than zero.

2
3 Enter a Tip Radius greater than or equal to zero.
4

Click the Apply button.

The tool preview image on the right of the dialog updates to
show the chamfer, for example:

Face Mill Tool Properties

Face Mil |Elvenides Holder | Feed/Speed

X

Name Facemill3200 |
Measure linches
Diameter mm
Height -
Carrer ) Round () Chamfer
Effective Diameter mm
Tip Radius e
Murnber of Teeth
Expozed Length mm
t aterial
Hand (%) Right Hand () Left Hand
I u] 4 ] [ Cancel l [ Apply ] [ Help
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Tooling: Cutting data by tool

You can associate cutting data with individual tools in the tool
database at two levels:

= On the Overrides tab of the Tool Properties dialog. You can set
cutting data for the tool for all materials and operations.

= On the Feed/Speeds tab of the Tool Properties dialog. You can set
cutting conditions by material, operation, and cut type. These
override any settings on the Overrides tab.

Y

¢  You can override these settings at feature operation level.

Tool overrides for all materials and operations

The new parameters on the Overrides tab of the Tool Properties
dialog are Depth of cut (Z-step increment), Stepover distance, and
Ramp angle.

Enter values to use with the current tool for all materials, except
those overriden on the Feed/Speed tab, for example:

End Mill Tool Properties &l

E ndrill ElvenideslH.;.hje[ Feed/Speed

Mame; | |

Default tool registers

T ool number D Same Operations:
Diamneter offzet register I:I Coolant;
Length offzet regizter I:I

Depth 3.000 i ] Rampéngle
Stepower 16.000 mm

Comments

[ (]9 ] [ Cancel ] [ Apply ] [ Help ]

Tool overrides by material, operation, and cut type

As well as the previously available Speed and Feed settings, you can
set Depth (of cut) and Stepover by Material, operation (Rough and
Finish) and type of cut (Profile, Slot, Face, and Plunge Mill).
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To do this, select the Feed/Speed tab of the Tool Properties dialog

and click the Create new item i

End Mill Tool Properties

Endmill | Owverides Hnlderl FBBdeDBBd|

button:

x]

Mame; | |
Feed and Speed overnides for a specific stock material

b aterial Speed Feed

Finizh 5...

Finish Fe...

scale the default Feed and Speed values by thiz amount

When uzing a stock material that does not have a specific Feed/Speed override,

% Speed Override
% Feed Override
[ Ok ] l Cancel ] l Apply l [ Help

)

The Tool Specific Feeds and Speeds dialog opens.

Select the Material name from the list and enter any Depth and
Stepover overrides by operation and type of cut, for example:

Tool Specific Feeds and Speeds

Mame: | |
Material: | TOOL_STEEL-MOLD_P20 hd |
Frofile Slot Face Plunge il

Speed
Rough (500 | 500 | 500 | 0 | Reu
Fish [0 | o RPM
Feed
Roush  [2000.0] 20000 20000 MMPM
Firish i bPHA
Depth
Rough 1.000 | 1.000 | 11.000 | mom
Firizh mm
Stepover
Fough 15.000 i
Finizh 0.000 mm

A value of 0 means there iz no specific avemide for this stock material

)
Lorill
Speed

Feed

MMPH
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Click OK. The material is listed on the Feed/Speed tab:

End Mill Tool Properties &l

Endmill | Owverides Hnlderl FBBdeDBBd|

Mame; | |

Feed and Speed overnides for a specific stock material
b aterial Speed Feed Finizh Speed | Finish Fe| i}
TDDLiSTEEL-MDLDiFQD 500 RPM  2000.0 MMPM 0 RPR 0.0 btk
e
< | &

When uzing a stock material that does not have a specific Feed/Speed override,
zcale the default Feed and Speed walues by thiz amount

% Speed Override 100.0
% Feed Owveride 100.0

[ 1] H Cancel ]

These material-based settings take priority over any on the global
Overrides tab.

Tool cutting data example

This example part has a Side feature with a Depth of 15 mm:

We have the choice of three form tools to cut this Side feature:
= A 90" insert with a cut depth of 10 mm:

:

‘ 10.000
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= A 45 insert with a cut depth of 6.5 mm:

—d

6.500

!

= A 107 insert with a cut depth of 2 mm:

é
£.$Uﬂ'

Each of these tools has a different feed rate associated with it as
well as a different cut depth.

4

For the 90° insert tool with the depth of cut of 10 mm, we created a
material-based maximum Depth (of cut) override of 8 mm for the
Rough operation for ALUMINUM:

Tool Specific Feeds and Speeds E|
Mame: | |
I aterial:

Frofile Slot Face Plunge il Lorill
Speed Speed
Rough 500 | 50 | 500 | 0 | ReM 0| AP
Fish [0 | o RPM
Feed Feed
Roush  [1250.0 (12500 [1250.0] MMPM MMPH
Finish MMPH
Depth
Rough 8.000 8.000 8.000 i
Finizh 0.000 0.000 i
Stepover
Fough 25.000 i
Finizh 0.000 mm
A value of 0 means there iz no specific avemide for this stock material
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This is the centerline simulation of the 90" tool cutting the rough
operation of the Side feature, with two toolpath passes:

Viewing the simulation of the toolpath from the front, we can use

the Vertical Distance |l| button on the Geometry toolbar to check
that the 8 mm Depth override has been applied to the rough pass:

B.00D

4
]

For the 45° insert with a cut depth of 6.5 mm, we created a
tool-specific maximum Depth (of cut) override of 3 mm and a
Stepover override of 15 mm on the Overrides tab:

End Mill Tool Properties &l

E ndrill ElvenideslH.;.hje[ Feed/Speed

Mame; | |

Default tool registers

Toal number IZI Same Operations: |Rough operatio +
Diarneter offzet register I:I Coolant;

Length offzet regizter

Depth 2000 Firm CRamptnge [ |
Stepower 16.000 mm

Comments

[ (]9 ] [ Cancel ] [ Apply ] [ Help ]

These values are used unless you set any material-based overrides
on the Feed/Speed tab.
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This is the centerline simulation of the 45" tool cutting the rough
operation of the Side feature:

Using the same method as before, we can check that the 3 mm
maximum Depth (of cut) override has been applied:

3.000

I
T
|

For the 10° insert with a cut depth of 2 mm, we created two
material-based overrides on the Feed/Speed tab:

End Mill Tool Properties

| Endrill | Overides | Hnlderl Feed/Speed |

Mame: |

Feed and Speed overnides for a specific stock material

b aterial Speed Feed Finish Speed  Finish Fe
ALUMINUM VIERPM  3500.0 MMPM 0 RPH 0.0 kb
TOOL_STEEL-MOLD_F20 S00RPM - 2000.0 MMPRM 0 RPM 0.0 kb
< | =

When uzing a stock material that does not have a specific Feed/Speed override,
zcale the default Feed and Speed walues by thiz amount

% Speed Override 100.0
% Feed Owveride 100.0

[

ak. ] l Cancel

boply
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For ALUMINUM, we set quite a high Feed rate, and a 1.5 mm

maximum cut Depth:

Tool Specific Feeds and Speeds

M amne: | |
bd aterial:
Profile Slat Face Plunge il Drill
Speed Speed
Raugh (7% | 7% | 736 | 0| rew 0| R
Fish [0 | o RPM
Feed Feed
Rough | 3500.0| |3500.0/ |3500.0/ 00 | MMPM 00 | MMPM
Firish MMPH
Depth
Rough 1.500 1.500 1.500 mm
Finizh mm
Stepover
Rough 15.000 i
Finish 0.000 i
A value of 0 meanz there iz no zpecific overide for this stock material

For TOOL_STEEL-MOLD_P20, we set a lower cut Depth of 1 mm, a
lower Feed rate and a lower spindle Speed:

Tool Specific Feeds and Speeds

Mame: | |
I aterial:
Frafile Slot Face
Speed
Rough (500 | 500 | 500 |
Feed

Rough  |2000.0| |2000.0/

ra
=
=
o
=

Firish
1.000

Depth

Rough 1.000
Finizh 0.000

Stepover

Fough 15.000

Finish 0.000

il-_L E
(=0 =]
=3 |¥=]
=1 k=] L
El
=

El
=

A value of 0 means there iz no specific avemide for this stock material

X
Plunge il Lorill
Speed
0 | rem 0| e
AP
Feed
MMPM MMM
rd kA P4
o
mm
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Again, we can check that the 1.5 mm maximum Depth (of cut)
override has been applied to the ALUMINUM stock:

1.500

]

If we change the stock to TOOL_STEEL-MOLD_P20 and run the
simulation again, we see that the 1 mm maximum cut Depth
override has been applied:

1.00¢

Depth of cut precedence

The Rough depth of cut is normally calculated as the tool Diameter
multiplied by the Depth % attribute set on the Stepover tab of
Machining Attributes.

Machining Attributes E|
Configuration: FM1[1].fr Gl O Tun O wie
| Thread Mill || Surface Mil Surface Leadin || Tool Selection || Facing |
| Dilling || Pecking || Milling | Stepover | Lead/Ramp || tizc, || Operationz |
Rough Pazs Finizh Pazz
| Do rough pass Do finizh pass
Depth |1DD. | 4 I Allowanice 00500 | in.
Equal depth of cut Mo, of Paszes 1
St
SpOvEr i Overlap 01000 in.
® Spiral * iy
! [ Fimish battam wiall pass
Semi-finizh Pass @ Spiral %
[] Do semifinish pass () Zigzag z
Allowancs 0200 | in. Battom allowance  [0.0500 | in.

Bottom allowance 0.0200 in.

Zigzag angle deqg.

Ok H Cancel ][ Help ]
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End Mill Tool Properties

X]

Endraill |Dverrides Holder | Feed/Spead

Name | endmil0750: high+ |

Measure Inches D 0.7500
Diameter 0.75000 in. -
Overall Length in.

Expozed Length in.

Cutter Length in.

Flutes

Shark Diameter in.

End Radius in. [|Bal-end

[JUse curve to describe tool shape

(=9

eq.

Taol End Type | SIMGLE v
Cutting Type Center Flute &ngle | HIGH w

b aterial |HSS vl Finizh | BRIGHT vl
Hand (*) Right Hand () Left Hand
[ QK. ] [ Cancel ] [ Apply ] [ Help ]

The default Finish behavior is a single pass around the profile of the
feature, up to the Cutter Length of the tool. This is to avoid leaving a
mark on the side wall of the feature.

End Mill Tool Properties &l

Endraill |Dverrides Holder | Feed/Spead

Name | endmil0750: high+ |
Measure Inches Die 0.7500
Diarneter i, — =
Overall Length in.
Expozed Length 3.75000 in.
| cutter Length 3.00000 in. |
Flutes 2
Shank Diameter in.
End Radius in. [|Bal-end

[JUse curve to describe tool shape

(=9

eq.

Taol End Type | SIMGLE v
Cutting Type Center Flute &ngle | HIGH w

b aterial |HSS vl Finizh | BRIGHT vl
Hand (*) Right Hand () Left Hand
[ QK ] l Cancel ] l Apply l [ Help ]

You can override both the Rough and Finish depth of cut in several
places, from lowest to highest precedence:
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= Tool level: Depth attribute on the Overrides tab of the Tool

Properties dialog.

End Mill Tool Properties

Endmill | Dverrides | Holder || Feed/Speed |

X

Marme; |

Default tool registers

Length offzet register

Tool rurmber D Same
Diameter offset register I:I Coalant;

Depth in.

[ 5tepover

Comments

Operations;  [Any Operation

[ ] Rampéngle I:I

Ok ] [ Cancel ] [ Apply

I

Help
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= Tool level: Material-specific Depth attribute on the Feed/Speed tab
of the Tool Properties dialog.

End Mill Tool Properties &l

Endmill | Overides | Holder | Feed/Speed |

Marme; | |

Feed and Speed overides for a specific stock material
b aterial Speed Feed Fimizh 5...  Finigh Fe...
ALIMIMUIM I 0 RP 0.00IPM  ORPM 0.00 1P

YWhen using a ztock material that does not have a specific Feed/Speed override,
scale the default Feed and Speed values by thiz amount

% Speed Overide 100.0
% Feed Override 1000

I 0K H Cancel ]

Tool Specific Feeds and Speeds gl
Mame; | |
M aterial |ALLIMINLIM b |

Profile Slot Face Flunge kil Corill
Speed Speed
Rouh 0 | o o | 0 | AP 0| APM

Fish 0| o RPM

Feed Feed

Rough  [0.00 | 000 | looo | 000 | IPM IPM
Finish IPM

Depth

Rough (025 | 025 | 025 | in

Finish 0.0000 0.0000| in.

Stepaover

Rough | 0.0000 |0.0000 | 10,0000 in.

Firish 0.0000 0.0000 in.

A value of 0 means there iz no specific averide faor this stock material
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= Feature operation level: Rough/Finish pass Z increment on the
Milling tab of the Feature Properties dialog.

Rectangular Pocket Properties - rect_pock1

M rect_pockl Toolz | F/S Stepovers | Milling |
S rouh Aftibutes for ough
5 finish ributes for roug
i Finzh allowance = 0.0500 s
Helix linear approx. tal. = 0.0010 3 ) .
Max. ramp angle = 5.0000 (] Helical ramping
b ax. ramp distance =
Mir rapid distance % = 4000000
Wit £ ramp distance =
Mult. rough diameter(z] =
Flunge clearance = 0.1000
Flunge feed overide % = 50,0000
Flunge feed override [1st step] % = 100.000
Flunge point(z] =
Fricrity =
* Rough paszz £ increment = 0, 2000
Toolpath comer % = 0.0000 =
Tota stock -
Z 1amp clearance = 0.0100 b
Mew Walue: |D.2 |
Click on an operation to
et itz attibutes and Reset Al
feeds/speeds

[ Preview ][ Help ]

The final depth of cut depends on whether you have selected Equal
depth of cut on the Misc. tab of the Feature Properties dialog.

2.5D: Total stock for finish pass

In FeatureCAM 2012, you can set a Total stock attribute for finish
operations. Set it on the Milling tab for the finish operation:

Side Properties - sidel

Toalz | F45 Stepnvers| Milling |

Attributes for finish

Wit £ ramp distance =

Min. comer radivz = 0.000
Mirimum ramp distance =

Mult, finish diameter(z) =

Plunge clearance = 3.000
Flunge feed overide % = 50,000
Flunge feed override [1st step] % = 100.000
Flunge point[z] =

Fricrity =

Retract paint =

Side leave allowance = 0.000
Start paintfz) =

Target horzepomwer =

Through depth = 0.000

% 1
Tatal stock = |
TaMp Clearance = 0. uag

1

=

MHew Value: |

Click on an operation to
zet its attributes and
feeds/speads

[ Helical ramping

[ Preview ][ Help ]
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Previously this attribute was available only for rough operations.

2.5D: Toolpath feature improvements

Quickly create a Toolpath feature from an operation in the Op List

In FeatureCAM 2012, you can create a Toolpath feature by
right-clicking on the operation in the Op List tab and selecting the
new option, Create toolpath feature from the context menu, for
example:

Operation List

A (#) Automatic Ordering

O Manual Ordering ] ﬁ" L CURE" @ @
R Operation Feature Tool Feed Spee
S 1cuoh pass 1 side] ) )
finish sidel Dimensions 4545
Results Location

Strategy
MMachining Side

Misc

Tools

Feeds and Speeds
Stepovers

Milling Akkribukes

| Create toolpath Featurs |

Add a Dwell value to a toolpath point

You can now add a dwell value to a toolpath point. To do this, open
the Toolpath Properties dialog, and select the Toolpaths tab for the
toolpath operation. Select the toolpath segment where you want to

add the dwell and click the Edit segment B button.
The new Dwell option is in the Edit Toolpath Segment dialog:

Caticel

IFM
Diwell: Apply

Apply & Mest
E | | | | | | Apply & Prey

Help
[oo00_| v [0oo0 | z oo |

Enter the Dwell value in seconds.
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The dwell amount is displayed on the Toolpaths tab, for example:

Toolpath Properties - toolpath1 fg|
@ toclpathl Tools | F/5 | Toolpaths | Milling
toolpath ]
= tooka Data Feed Comp | Coolant 5
or 20,250, 20,000, -17.250  473.0M... Flood pad
9 20250, 20.000, 19725 4730M.. Flood dwell 2.0 /
9 20250, 20000, -22.229  4730M.. Flood o
8 20250, 20.000, -24.734  4730M.. Flood 4

Add NC code text to a Toolpath feature

There is a new button on the Toolpaths tab, © Add NC code text:

Toolpath Properties - toolpath1 E|
M toclpathl Tools | F/5 | Toolpaths | Milling

5 Data Feed Comp | Coolant e
2 20250, 20.000, 17.250  473.0M... Flood x
% 20.250,20.000, 19725 473.0M... Flood dwell: 2.0 '
% 20.250,20.000, 22229 473.0M... Fload s,
% 20,250, 20,000, 24734 473.0M... Fload s
% 20.250,20.000, 27238 473.0M... Fload
% 20.250,20.000, 29.743  473.0M... Flood =
% 20.250,20.000, 32248 473.0M... Fload =
% 29.750,20.000, 33500 473.0M... Floed u
<> 25750, 20.000, 331500 4730M... Fload =
nosx 20 TRO M 000 2 RAN [=F |=§ W ¥ Flamd

This button opens the Add NC Code Text dialog:

o~ ™
Add NC Code Text [
Test: - 1] 4
Apply

Help

Comment:

L A

The Add NC Code Text dialog lets you insert NC code before the
selected point and optionally add a comment.

For example, you could enter a MO0 conditional stop at a particular
point in order to check the tool:

Add NC Code Text

Text: t00 -

Comment: | Check the toal
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Click the Apply button, then the OK button, and the NC code and
comment are added to the Toolpaths tab to the row above the
selected row, for example:

-

Toolpath Properties - toclpathl Iﬁ
M tooipath
toolpath o
5 Data Feed Comp Coolant o
o 1.7843, 3.0343, -0.1386 24 83 IPM Flood .
riyi 24 83 IFM Flood A
[Eﬂ Moa {Check the tool) o
fadd, 3 =il 24 83 IFM Flood *y
r!\ 73047 I 04T 0 2RO 24 27 IPM Fland .

And after simulation, you can see the code on the NC Code tab, for
example:

PHT U T

M7A0 0. 2064 ¥-0.8737
M7POR I 24371 a1

N80 MOD ( Check the tool) |

(R 1L s s e e e B
RIQA T ST 202751 AC00 AT O

| = op List | B Detuils [3] MO Cade

& Your post must support dwell and EDF text to use these new
features.

Toolpath feature displayed as lines

When you create a Toolpath feature and select the Toolpaths tab,
you can now see the full lines of the toolpath, for example:
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Previously, toolpath points only were displayed, for example:

e

Toolpath lines are displayed by default, but you can turn them on

and off in the context menu of the new Options "' button. Select or

deselect Display lines:

%k I

v Display lines
I

Connection options after deleting toolpath segments

In FeatureCAM 2012, when you delete toolpath segments, there are
more options for connecting the remaining segments. The Delete

Toolpath Segment dialog opens after you click the Delete segment *

button:

i ™y
Delete Toolpath Segment @
Connect the remaining segments using

@) Direct move between the 2 segments
(") Retract to rapid plane, rapid move ta nest segment
) Help
() Retract to specified £ value, rapid mowve to nest segment
1.0000

. A

Select from:

= Direct move between the 2 segments (previous behavior)

= Retract to rapid plane, rapid move to next segment

* Retract to specified Z value, rapid move to next segment, and enter
a Z value

Undo toolpath edits

You can now use the Undo ) button on the Standard toolbar to
undo edits that you make to a Toolpath feature. For example, if you
delete some toolpath points, you can click the Undo button to
restore the points.
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2.5D: Exact Z step

Currently FeatureCAM calculates the depth of cut like this:

1 Divides the feature depth, for example 10 mm, by the depth of
cut you set to get the number of steps.

2 Divides the depth by the number of steps to get the actual depth
of cut (the depth of cut for each step is equal).

For example:

If the feature depth is 10 mm and you set a depth of cut of 3 mm,
the number of steps is calculated as (10/3) + 1 = 4 steps. The
actual depth of cut is 10 / 4 = 2.5 mm. The steps are cut at 2.5
mm, 5 mm, 7.5 mm, and 10 mm.

There is a new option, Equal depth of cut, at feature level:

Rectangular Pocket Properties - rect_pock1

Dimensions | Location | Strategy | Misc
[ Retract ta plunge clearance
5 rough pas...
S rough pas.. Base priority = 10,0000 I Equal depth of cut I
= finish Feed ovenide % = 100.0000
Max. gpindle RPR = 52000000
Flunge clearance = 0.1000
Spindle RPM oweride % = 100.0000
Spline tolerance = 0.0010
Tool % of anz radius = 550000
£ 1apid plane =1.0000
& | > Mew Value:
Click on an operation to
et its atibutes and Reset Al
feeds/speads
ot oo ) v
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And at machine level:

Machining Attributes g|
Canfiguration: milling. fri @Ml O Tun O Wie
Thread Mil Surface hill Surface Leadin Tool Selection Facing

Dirilling Pecking Milling Stepower Lead/Ramp tisc. Operations

Rough Pazz Finish Pazz
Do rough pass Do finish pass
Depth 100. 4 Allowance 0.0500 | in
I Equal depth of cut I Mo, of Passes 1
Stepover Overlap 01000 |
() Spiral 333 %
Firizh battarn Wiall pagzz
() Zigzag 55, % O &
Semi-finish Pass © Spiral 5. %
[ Do semifinish pass () Zigzag g5 z
Allowance 00200 | in.

Battann allowance  [0.0500 in.

Bottom allowance 0.0200 in.

Zigzag angle 0. deqg.

[ Ok H Cancel ][ Help ]

The new option is selected by default, so that FeatureCAM keeps
previous behavior.

To set an exact depth of cut, deselect Equal depth of cut.
Using the same example, with Equal depth of cut deselected:

If the feature depth is 10mm and you set a depth of cut of 3mm,
the number of steps is calculated as (10/3) + 1 = 4 steps.
FeatureCAM uses the actual depth of cut you set (3 mm) for each
pass, then cuts any remainder depth. The steps are cut at 3 mm, 6
mm, 9 mm, and 10 mm.

These features support exact depth of cut:

= Profile boss = Rectangular pocket
= Profile pocket = Step bore
= Profile side = Counter bore hole
= Profile groove (Face groove = Plain hole with drill/mill
only) roughing
= Slot = Tapped hole with drill/mill
roughing
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2.5D: Back Bore holes

In FeatureCAM 2012, you can create a back bore cycle (such as a

Fanuc c87). The Back Bore hole type lets
holes using a single Setup.

Y

you machine back bore

&  You must use a post processor that supports back bore holes.
Back Bore Hole is a new hole type available in the Feature wizard:

Hew Feature - Dimensions

Wwhat type of hole would you ke to make? | pocl Bore Hole

Plain Hole
Counter Bore
Counter Sink.

Enter the dimenzions of the Hale:

Diamneter 100 Counter Diill

T d Hol
[ ppoe

Back Bore Hale
Depth

MU

Bore Diepth /
i

Bnre Diarneter

l < Back ” Mext > ”?- Finish _] [ Cancel ] [ Help ]

And on the Dimensions tab of the Feature Properties dialog:

Hole Feature Properties - hole3 El
™ hole3 Dimenzions | Location | Strategy | Misc
= spotdil d [Eack Bore Hole
= dil
5 backbore Diameter 14.000
l—»
Depth
20.000
Bore Diepth /
5.000 _I
18.000 Bare Diameter
Click on an operation to
zet its attributes and
feeds/speads
(ravin ] b

You must enter the Diameter, Depth, Bore Depth, and Bore Diameter

dimensions for the Back Bore Hole.
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When you create a Back Bore Hole, a backbore operation is created,
with a Back Bore cycle on the Cycle tab:

Hole Feature Properties - hole3 Pz|
| hole3 Toaks || F/5 Cycle | Drilling
5 spotdril

Drill Cycle

X Shift

" Shift

(#) Back Bore [GE7)

Click on an operation ta
zetite attibutes and
feeds/speeds
(Crovin ] (e

If your post processor supports it, you can select a Drill Cycle type
and enter Dwell, X Shift, and Y Shift values.

Simulation: Part compare extended

In FeatureCAM 2012, Part compare is available for many more part
types. You can now use Part Compare with these modules:

= 4-axis

= 5-axis positioning

= 5-axis simultaneous
= Turning

= Turn/mill

= Wire

To do a part compare:

1 Right-click the solid part you want to use for the part compare
and select Use Solid As Part Compare Target from the context
menu.

2 Run a 3D or RapidCut simulation on the part.

& You can not run a RapidCut simulation on turned, indexed,
or multiple-fixture parts.

3 Select View > Simulation > Show Part Compare from the menu.
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4 Check if there are any areas of your part that are shown in blue,
these parts have not been cut or are undercut. Areas that have
been cut correctly are shown in green.

This example shows a 5-axis part after a 3D simulation:

By using part compare, you can see that a chamfer has been
missed when programming the part. This is the area shown in blue:
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3D: Z-level spiral roughing

There is a new option on the Strategy tab for Z-level roughing,
Continuous Spiral:

Surface Milling Properties - z_level rough_offset

B z_level_rough_offsst Strategy | Stock || Suface control
S — Operation Optiars
5 faughT (# Rough () Offset/spiral
O Firizh O Zigzag
I () Continuous Spiral I
Claszzify sces ax
(#) 3D Pocket
(3D Boss
[ Multiple raugh
Click on an operation to
zet ity attributes and
feeds/speeds
([ Proven ) [_pob ]

The Continuous Spiral option lets the tool move in a continuous,
smooth motion, which reduces deceleration and acceleration, keeps
a more constant chip load, and increases the tool life.

This blow mold base example shows a single Z-level rough slice:

Using the Offset option:

Using the Continuous Spiral
option:
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Turn: Solid model as tool holder

In FeatureCAM 2012 R3, you can set solid models as turning tool
holder geometry. This gives much more accurate simulation of
turning feature operations and colision checking, for example:

There is a new option, Solid, on the Holder Drawing tab for turn
tools.

To set a solid model as a tool holder:
1 Import the solid model that represents the tool holder.

2 Position the solid model (see page 72) so that the point zero is in
the correct place.

3 On the Holder Drawing tab in the Tool Properties dialog, select
Solid, and in the Set section, select the name of the solid holder
you imported and click the Set selected button.

Lathe - Turn Tool Properties

| Inzert || Holder || Orientation || Prog. Pt | Holder Drawing | Overides || Feeda’Speed|

Marme; | |

(") Mo Custom Holder

() Curve ) Solid

Diraw
Draw custom in thiz orientation;

L1

00

Faszte example
Set

Select custom drawe:

| cEptfnr L |

Set selected

I u] 4 H Cancel ” Prewiew H Help
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4 The solid holder is displayed in the preview window on the tab
and you can see the insert position relative to the holder:

X

Lathe - Turn Tool Properties

| Insert || Holder | Orientation | Frag. Pt | Holder Drawing |Dverrides || Feed/Speed|

M arme: | |

() Mo Custom Holder
() Curve (%) 5alid

Diraw
Diraw custarn in this onentation:

1

00

Pazte example
Set

Select custom drawn:

| CustomnS olid “ |

Set zelected

I Ok H Cancel ][ Preview ][ Help ]

The solid model holder is used in simulation.

Solid tool holder example

Here is an example of a FeatureCAM turning tool holder:

To use a solid model of the tool holder that represents it more
accurately:

1 Import the solid model file of the tool holder. Click the Cancel
button when the Solid Wizard opens.
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In this example, a *.x_t solid file of the tool holder was imported.

2 Optionally rename the solid in the Part View.

3 You must now make sure that the imported solid model tool
holder is positioned correctly. First, find the zero point (mounting
point) of the solid model holder. You can do this using the
following method:

a Select the two faces that point towards the zero point, for
example:

b Hide everything that is unselected.

rd

¢ Using Line from two points, create two sketch lines along the
mounting edge of the faces, for example:

d Hide the two faces to show only the two sketch lines.
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e Use the Trim/Extend tool to extend the lines until they
intersect:

—

f Use the Clip tool to clip the ends of the lines beyond the
intersection:

You are left with a sketch of the exact zero point to use to
position the holder correctly.

4 You now need a reference point to move the holder to. You can
do this using the following method:

a Select the Holder Drawing tab in the current Tool Properties
dialog.

b Select Curve and click the Paste Example button:

Lathe - Turn Tool Properties

| Insert | Halder || Orientation | Prog. F't.l Holder Drawing | Owemides | Feed/Speed |

M ame: | |

(2 No Custom Holder
s
Diraw

Drrawe custann in this arientation:

0

I Pazte example
Set
Select custom dravin:

| ]

Set zelected

QK. H Cancel ][ Presvigw ][ Help
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You can now see the pasted curve and the solid holder in the
Graphics window:

| 4
®\ %} . ‘
| H

Turn off shading of the solid to compare them more easily.

We need to move the zero point of the solid holder ® that we
sketched earlier, to the zero point of the pasted holder curve

@.
5 Use the Transform tool to do this:
a Select the solid holder.
b Select Edit > Transform from the menu.
The Transform dialog opens.

c Select Translate and Move and under Distance from 2 points,
click the From pick location button and select the zero point
you sketched earlier:

N

d Click the To pick location button and select the zero point of
the pasted holder curve:

e
]
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e Click the Preview button to check the new location of the solid
holder. The preview is shown in blue:

]

f Click OK to accept the new location.

1

|-._.‘

= n ==
¥
™
(—]

6 Turn the solid holder shading back on and you can see the
position of the tool insert curve relative to the holder:

=
F4

7 You can now delete the holder curves you pasted earlier.

8 If you look at the solid holder from the front, there is a recess
where the insert sits:

9 You must take this recess into account to achieve accurate
simulation. To do this:
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a Using the Linear Distance tool, take a measurement of the
depth of the recess:

2.

"

In this example, it is approximately 2mm.
Select the solid holder.

Select Edit > Transform from the menu to open the Transform
dialog.

d In the XYZ Distance section, enter 0 for X, -2 for Y, and 0 for Z
to move the holder down by 2mm in the Y direction.

e Click OK.

The solid holder is now in the correct position and ready to set
as the holder on the tool's Holder Drawing tab.

10 To set the solid as the holder for the tool:
a Select the Holder Drawing tab in the Tool Properties dialog.

O T

b Select Solid, and in the Set section, select the name of the
solid holder you imported and click the Set selected button.

Lathe - Turn Tool Properties |z|

| Inzert || Holder || Orientation || Frog. F't.l Holder Drawing | Owernides || Feed.f'Speed|

Mame; | |

() Ma Custom Holder
() Curve () Solid

Draw
Drrawe cuztom in this orientation;

00

Paste example
Set

Select custom dravn:

v

| cEptinr

Set selected

[ QK H Cancel H Frevig ” Help
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¢ The solid holder is displayed in the preview window on the tab

and you can see the insert position relative to the holder:

Lathe - Turn Tool Properties

| Insert | Halder || Orientation | Prog. F't.l Holder Drawing | Overides | Feed/Speed|

X

M ame: | |
(2 No Custom Holder
() Curve (%) Solid
Diraw

Drrawe custann in this arientation:

L

Qo
Set
Select custom dravin:
| CustomnS olid A4 |
[ QK. ] [ Cancel ] [ Presvigw ] [ Help
d Click OK to accept the solid holder.
The preview on the Tools tab updates too:
Face Properties - face1 fg
M facel Toals |TDD| Uzage || Feed/Speed || Facing|
5 figish Criteria to restrict tools in fist;
Oienton: AL |
Inzert Shape: |& Triangle v|
Prezentation Angle: |Anything vl
Ao R [ Recent toals
Hame a ':] 1 ang TiphR  Widh Tupe Length  Unit
] 5w Tum_80_. .! 1 50 00313 00000 Tuning 60000 in
oa] THGS D316 e k30 0.800 0.000 Tuming 130,00 i
Click on an operation to
zet ity attributes and
feeds/speeds
I Ok H Cancel ][ Apply Prewigw

e Click OK to continue.

11 Hide the imported solid and show the part solid.
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12 Run a 3D simulation. The solid model that you imported is now
used as the tool holder and the simulation is more accurate:

Turn: Better tool holder graphics

In FeatureCAM 2012 R3, the graphical representation of tool holders
is improved.

The material behind the insert on the tool holder is now shown, for
example:

In previous versions, this material was not shown, for example:

The new tool holder graphics increase the realism of simulations
with the default tooling.
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Turning leave allowance

In FeatureCAM 2012, you can set X Leave Allowance and Z Leave
Allowance attributes for a Turn feature finish pass, on the Turning
tab of the Turn Properties dialog:

Turn Properties - turni

| tumi Tools | ToolUsage | Feed/Speed | Turring |
5 rough . .
- Attributes for finish
5 finizh
Clearance = 0.1000 [ ko Found
End point =
E_n_gage angle = 0.0000 Undsrouts
Frep e
eft boundam =
M ax radivs boundary = [ Feed fram Start
Priarity =
Right boundary =
Start paint =
Tool change location =
i _ AF 0000
¥ Leave Allowance = 0.0000
Z Leave Allowance = 0.0000
Poszt Wars..
Mew Walue: | |
Click on an operation to
et itz attibutes and Reset Al
feeds/speeds
[ Preview ] [ Help ]

This means you can undercut or overcut a part without having to
remodel it. This is essential for situations such as fitting allowance.

X Leave Allowance is the amount of material to leave after the finish
pass, in the X direction, and Z Leave Allowance is the amount of
material to leave after the finish pass, in the Z direction.

The X Leave Allowance and Z Leave Allowance values can be positive
or negative, but both must have the same sign (both positive or
both negative).
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