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FeatureCAM overview

FeatureCAM is a CAD/CAM software suite that automates machining
and minimizes programming times for parts on mills, lathes, and
wire EDM. Unlike operations-based CAM systems, FeatureCAM
generates toolpaths based on the features of the part, and
automatically selects appropriate tools, determines roughing and
finishing passes, and calculates feeds and speeds. The selections
made can be based on the built-in machining knowledge that
Delcam supplies 'out-of-the-box' with FeatureCAM, or from
experience captured from your company, project or individual users'
preferences.

FeatureCAM includes five stand-alone modules:

= 2.5D Milling - 2.5D design and toolpath generation for 2- and 3-
axis mills.

= 3D Milling - 3D surface modeling and 3-axis toolpath generation.

= 3D Lite - a limited version of 3D milling.

& 3D Lite lets you mill only one surface per feature, but you
can create multiple features. The strategies available in 3D
Lite are Z-level rough, Parallel rough, Parallel finish, Isoline,
and 2D spiral.

= Turning - 2-axis design and toolpath generation for 2-axis lathes.
= Turn/Mill - Supports lathes with C and Y-axis milling capabilities.
= Wire EDM - 2- and 4-axis wire EDM toolpath creation.

The following add-on modules are also available:

= RECOGNITION - 3D surface and solid import and the recognition
of 2.5D features from solid models. Accelerates making 2.5D and
turned parts from solid models.

= Tombstone - Multiple part manufacturing for horizontal or vertical
milling machines with indexers.
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= Solid Modeling - Solid modeling and tools for creating molds from
solid models.

= 5-Axis Positioning - Manufacture 2.5D features from 5-axis
orientations.

= Native Import Modules - Native data can be read directly from
SolidWorks, SolidWorks Assemblies, Autodesk Inventor,
SolidEdge, Catia, NX, Pro-Engineer, and Step files.

= Machine Simulation - Modeling and simulation of a CNC machine.

= Advanced Turn/Mill (MTT) - Includes support for Turn/Mill in
addition to support for B-axis (5-axis positioning) and multiple
turret synchronization.

= Network Database and Licensing - Flexible product licensing allows
sharing FeatureCAM licenses across a network.

= 5-Axis Simultaneous - Manufacture 3D features while changing
the tool axis.

Why creating toolpaths is so fast

FeatureCAM has the unique ability to generate toolpaths and create
NC code to run the machines with a minimum amount of user input.

Traditional CAM systems are operations-based and require you to
program every operation, one at a time, to create your part.
FeatureCAM is feature-based; this means the part is created using
features that describe that part, from simple holes, to complex
pockets, to turned grooves. Machinable features contain information
and rules describing how and where material removal should occur,
cutting depths, whether to use climb cutting, whether to spot drill or
center drill, and preferred machining strategies for roughing and
finishing. This means that after you import or draw the part and
identify its features, FeatureCAM automatically:

= Selects the most appropriate tools and operations;
= Recommends machining strategies;
= Calculates speeds and feeds;

= Generates toolpaths and creates the NC code.

“{)  You can customize this built-in ‘intelligence’ to your own style
of cutting.
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FeatureWIRE Feature recognition from Solid

Introduction

FeatureWIRE is structured similarly to all other FeatureCAM products and the
steps are used to walk you through the process.

4-Axis Wire EDM feature recognition from Solid

Open New Part Document. Select Milling setup.
Select the units you will use to model your part from among: Inch / Millimetre.
Select Millimetre.
Select how you would like to setup your stock. Select from:
Wizard / Properties / None.

e Select None and Click OK.

'_!-'. FeatureCAM

File Help

2|9 e |

Mew Part Document

Turndkill

illing Setup

wire EDM Setup

b ultiple Fisture

Tombstone Fisture

Simulation kMachine D ezsign /

Unit of Measure: ) Inch () Millimeter
Iritial stock dislag ) WwWizard ) Properties (%) Mone
[15ave as default
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Feature recognition from Solid FeatureWIRE

Importing files from CAD systems

e Open a new part file. You must have a part open to import geometry.

e Select Import from the File menu. Select “4-axiswire.x_t” file as shown below.
Click Open.

F Fi

8 Edit Wiew Construct  Manufactur

] Lok ir: | |9 FeatureCah v Q3 m-
| Renew.. |
: | B pen... ‘ Ll Size | Tvpe
© [ Close |14] 4-Budiswire.x_t 61KB X_TFile
| el Save ) Turning File: Folder
: EHS Opti (D pl00s File Folder
T . e LA [ChiMesta File: Falder
[ bﬂ AR [Z)Dealer training files File Folder
| Fasava e £0303 - 3D Getting Started Guid. . File Foldar
!"!I, Import:, ;:"{é.u-_
@3 Export... " [
a Import/Export Opkions. .
@ Send. ..

Patk Docurnentation. ..

E'valuation Options. ..

o Brint...

@ Print Preyiew

(“5 Prink Seftup... & | 3
1 Ex\FeatureCamimyshaft, i Eile Hathe: i

2 FFeab wei M oo ice Fro

Files of twpe: | ParaSolids (%2 b5 x_h) w [ Cancel

[reventor [.ipt;™ 1am)
— L kaCAD [T de dwg)
EZ-MILL [*.gen)

IGES [*.igz)

%

Az [F =at;” zab)

Solidworks [*.zldprt;” zldazm])
Catia [*. mod;” rmodel]

Step [*.step. stp]

PrafE [*.prt” prt. "7 azm;™ azm.”)
Catia 5 [ catpart;”. catproduct]
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FeatureWIRE Feature recognition from Solid

Import Results

The import of the CAD data file is just the beginning of the import process in
FeatureCAM. After the file is imported, the Import wizard can be run to align the
part to stock, size the stock and for some file formats, even perform some initial

feature recognition.

FileMame: E:“FeatureCAMNWA-Axizwire st
%) Use the wizard to establish the initial setup lozation and stock size L Select "USG the Wizard tO
{3 Accept the imported data 'as iz' and exit the wizard establish the initial Setup
[ch this optior if i ti ize, | le. 1 i7e”
e e location and stock size™ as
place az it wasz in the design zoftware] Shown belOW and Cl |Ck
Next.
[ M et ‘:f\'l.l ‘?- Eini&h] [ Cancel ] [ Help ]
by

Pick Initial Setup Z Direction

Pick Initial Setup £ Direction

“What is the setup's £ direction?

In this dialog box, you set the

Z direction for the setup. This
will correspond to the Z axis of
your machining coordinates. If

Fick two points to define £ direction

Align 2 perpendicular to & harizontal surface

# |z |22 |7

Align Z with center of revalved surface you are happy with the current
Align £ perpendicular to a plane defined by 2 lines Zdi reCtion, jUSt Click Next.
Align £ perpendicular to the plane of a circle A
Options to change the
direction of the Z axis:
Keep as it is and Click the Next
button.

l ¢ Back ” I e :!\i[?-Einish] [ Cancel ] [ Help ]

Issue Feature WIRE 2012 3



Feature recognition from Solid

FeatureWIRE

Pick Initial Setup X Orientation

What iz the setup's ¥ direction’?
’} Pick bwo points to define # direction

ﬂ Faotate ¥ direction 30 degrees around £ axis

[ < Back ” NEH?T:!\:EE?‘ Einish] [ Cancel ] [ Help ]

Stock Type

What twpe of stock will this part be machined from?

(%) Block
) Round
() M-Sided

[ < Back ” Next_ﬁi‘? Einish] [ Cancel ] [ Help ]

Pick Initial Setup X
Orientation

In this dialog box you define
the orientation of the setup
X axis.

Options to orient X direction,
Keep as it is and Click Next.

Stock Type

In this dialog box, you set the
shape of your stock.

To complete this dialog box:
Select Block for rectangular
stock.

Select Round for cylindrical
stock. Select the axis that runs
down the center of the stock.
Select N-sided for the stock,
and specify the number of sides
for the stock. Symmetric shapes
like hexagonal or triangular
stock.

Select Block and Click Next

Issue Feature WIRE 2012



FeatureWIRE Feature recognition from Solid

Stock dimensions

On this page you specify the size of your stock. The page is basically a three-column
table showing you the size of the data and the size of the stock.

e Block Stock.

e Select Compute stock size from the size of the part, the stock is sized to fit the
part. Inthe second column, you can enter additional amounts to add to any
stock dimension. Enter the dimensions as shown below.

e Click Next.

3 Enter specific stock dimensions
%) Compute stock size from the size of the part  -sf————

Thickness

Imported Data: Extra stock size Stock zize

Length: 147613 |+ Extra stock size (5% [5.000 *| mm. = 157,619

+ Estra stock size [+5]: EEIEIEI A

width, 112519 |+ Exra stock size () (5,000 | mm. = 122619
+ Extra stock size [+7]; gE.EIEIEI i,

Thickness: B0.000  + Exbra stock size [Z) [0 oog rm. = 50.000
+ Entra stock size [+2]: ' 0.000 .

Presiew

[ < Back ” MHext » ”?- Einish] [ Cancel ] [ Help ]

Pick initial setup XYZ location

This dialog box helps you set the part program zero. This will be the origin of the
coordinate system for the NC program for this setup.

e |If you want to locate the origin at one of the points indicated by a pointing finger
%| button, click the button.

Issue Feature WIRE 2012 5



Feature recognition from Solid FeatureWIRE

e Pick Location: If you want to type the coordinates, enter the X, Y and Z
coordinates.

e Center of revolved surface: Select the revolved surface as shown below. Click
Next.

Pick Initial Setup XYZ Location

Ywhat iz the location of the setup?

_[:?_J uL UR ﬂ

Center + ‘ﬁ:‘]—' [Top Wiew]
ﬁi LL LR ﬂ]

lJ Pick location

Q{* Center of revalved surface

% |B5105| v 82905 | Z |14.671) Ter e e
relative o the Lower Le

corner of the stock.

Presiew

[ < Back ][ Ne:-:t.i{{g?- Einish] [ Cancel ] [ Help ]
5y

a !

Select the Revolved Vertical
surface as shown

//”_"“a

1

()
Nt
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FeatureWIRE Feature recognition from Solid

Is part indexed?

In this dialog box you specify if you will be creating your part with 4" axis indexing
or 5™ axis positioning.

e Multi axis positioning is not required to this part. Click No.
e Stock and Setup are created according to the requirement.

e Click Next and Finish as shown.

. e T . . FeatureCard will resize the stock and create the initial setup
i ?
Are you going to use multi-axis pozitioning bo machine this part ﬁ o b Blpbis nins
() Mo
’ ey Click 'Finizh' to continue.  Click "B ack' to return and edit any
© 4ih Aws Positioning part of the stock or zetup specification
[ ¢ Back ” Mext :PYI! ¥ Einish] [ Cancel ] [ Help ] [ < Back ] leut [ - Eiﬂis“-'_'-;ri{{ Cancel ] [ Help ]
) B

1
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Feature recognition from Solid

FeatureWIRE

'F' FeatureCAM (Milling) - [ 3D Demonstration final *]

Stock creation and
Setup creation are
completed, as shown in
the graphic window.
urn on the Toolbars
required from the View
menu, as shown. Click
OK.

. [ 30 Demo|
@ stu:u:k:
Al Set
= Cup
- Surfz
WP Solid:

[ Te= F_

Wiewm
Simulation
Yiewwing Modes
Principal Yigws
User Yiews

Refresh alk+R

Shiowy
Hide:
Shiows Current Setup Only
Enkities, ..
% Layers...
Display Modes

Shiow Reporks

alk+F11

Biasic IDE. ..
@ Run Basic Macra,.,,

Construck  ManuFackuring  Opkions  Window  Help

Ml okl =

.2 & B

Customize Toolbars

A | Teoolbars | Commands | Misc. |

Toolbars:

[w]Standard
[w]Advanced

[ICurves and Surfaces
[15nap Mode
[Dizplay bMode
[(Geometry

Simulation

[(1Salid
[Ikare Simulation

[ Mew... ]

[ Rezet Selected ]

Dielet

i}

[ Default Toolbars ]

Button size: () Small
(%) Large
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FeatureWIRE Feature recognition from Solid

New Feature

e Create New Feature. Select Side from 4-axis and Turn on Extract with Feature
recognition

e Click Next.

Mew Feature

“w'hat kind of feature would you like to make?
2 Bz 4tz
) Die ) Die
) Punch ) Punch
) Side ) Side

Fram Feature

) Group ) Pattern
) Usger

W Pt ) 1 Ty S

Extract with FeatureRECOGMITION

- Back [Next‘;ﬁ{?‘?::::-:,] [Eancel] [ Help ]
Ay

Surfaces are having draft from 0.5 to 1.5 deg X
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Feature recognition from Solid FeatureWIRE

New Feature — Feature Extraction

FeatureREGCONITION saves you time in creating a feature. It will extract the upper
and lower curves from the surfaces for you. It will also create the necessary match
points so that the toolpath is synchronized at the borders between surfaces. Without
FeatureREGCONITION, you would have to extract the curves using the Surface
Edges constructor and then tediously create the match points.

e Select the first method and use Hide Horizontal Surfaces to hide Flat surfaces
automatically.

e Remaining has to select manually and hide using Right click of mouse.

e Part will be displayed as shown below. Click Next.

Mew Feature - Feature Extraction

Y'hich method would pou like to uze?

i) For all surface types (including timmed): Featurata/IRE wil
create the necessary match paointz 2o that the toolpath iz
spnchronized at the borders between sufaces.

) For untrimmed miled surfaces anly: Featurgbw/IRE will create
the neceszamy match pointz o that the toolpath follows the
izolines exactly.

Y'ou may want o hide the horizontal surfaces zo that only the
relevant surfaces are shawn. Thiz would make picking easier.

[ Hide Haorizantal 5 urfacesk

[<Bau:k ” Ne:-:t_ﬁﬁ[?- ,] [ Eanu:el] [ Help ]
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FeatureWIRE Feature recognition from Solid

New Feature Upper Surface Edges

Select Upper Surface edges using pick curve on surface icon E as shown,
While picking the edges, take a close look (Zoom) then select the edges.
Select those required from Upper Surface Edges and Click Next.

Fleaze select surface edges to define the upper curve for the
featire your are creating.

-Surfan::e =] [

433 4
face_ A
face_4939
face BOD 3
face_ BN
face_A02
face_A03
face 504
face_HO&
face_A06

IS e X

LS IR B P T T R

[ ]Hide surfaces when finish

[ < Back ][ Mext » ][?-,] [ Eancel] [ Help ]
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Feature recognition from Solid FeatureWIRE

New Feature Lower Surface Edges

&

e Select Lower Surface edges using pick curve on surface icon J as shown.
e While picking the edges, take a close look (Zoom) then select the edges.
e Select those required from Lower Surface Edges and click Preview.

e There are some mismatching areas (highlighted). They are caused by the vertical
drops in the upper curve and we will fix this problem in a later step. Note that
FeatureREGCONITION can fix the vertical drops automatically if they are aligned
with the Z-axis (the vertical drops here are slightly tilted).

e Click Next.

Mew Feature - Lower Surface Edges

Flease make sure the direction of the lower curve vou defing here

iz the zage as the upper curve from the previous page.
%;'urface S [

face_4599
face_hO0
face_B01
face_B0Z2
face_hRO3
face_h04
face_B0G
face_B0G
face_RO7
| face_ 475

L) — — L 1 L 1

BEEERX

[ ] Show the upper curve from the previous page

[ Hide surfaces when finish E‘“I}!

'.'!’{'?‘Einishi,] [Eancel] [ Help ]

[ < Back ][ Ment

| Mismatching areas
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FeatureWIRE Feature recognition from Solid

New Feature - which side
A large blue arrow is displayed pointing to the cutting side for each feature. You can
modify the cutting side by selecting the curve in the table.

e Clicking the reverse side %I button.
e Click Next when all the arrows are pointing in the out side direction.

Mew Feature - Machining Side

Select a curve then uze the buttan ta
change itz machining zide.

Curve
e \
Curvel Upper Curve
Curve3 Lower Curve
% =
[ <Back || Ne:-:t:";ﬁ'?- Finish| | | Cancel | [ Help |

New Feature — Dimensions
e Enter the thickness of stock and Click Next.

Mew Feature - Dimensions

Enter the dimenzions of the Side 4=

Thickness

L ]
[<Ban::k ” Ne:-:i_.:!\_':i{.?- Firish ,] [ Cancel ] [ Help ]

i
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Feature recognition from Solid

FeatureWIRE

New feature - Start

For 2 and 4-axis side features, the default is to start at the first point of the curve. To
add new linear moves at the start or end of a curve.

o If the feature has multiple curves, select the appropriate curve from the Curve drop

down list.

Mew Feature - Start

what start/lead settings would wou like to use to cut thiz Side 4y
feature?

Upper Curve Start/E nd Paint
"W | StatPoint |47.35971 | 7347619

| Endpon [5a8297 | (657 | N
Lower Curve Startd/E nd Paoint
k| StartPoin: |47.15303] |7.035018)

K| EndRont  [S88237 | [77.505 | TSN\

Show feature
[ ¢ Back ” Ne:-:t_?ﬁi:??- Einizh ,] [ Cancel ] [ Help ]

i

New feature - Match curve

Lower).

4

Mismatch area -1 Mismatch area - 2

Keep View as Front. Take a close look into Mismatch area-1;
you can see there are four points on Upper edge and two points

on Lower edge.

Click the Pick point button for either the start
or end point.

Click a point at the new location.

Alternatively, you can simple enter the new end
point coordinates.

Click Next.

FeatureCAM attempts to match up the points of
¥ the upper and lower curves of a 4-axis feature. If
the curves are not matched automatically, you
can manually match the two curves (Upper and

'{d‘ Rotate

@ Trackball

i ¥ Pan and Zoom
-2 Rotate X

s Riokate ¥

A Rotate 2

(—1—) Fan

¥ Zoom

¥ Box Zoom

I¥ Center Al Chrl+L
¥ Center Selected Chr+E
¥ Center Selected Point

@ Isometric
Bon
. Botkom

B3 Front
[ Back
O Left

= Right

sy
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FeatureWIRE Feature recognition from Solid

Use following Steps to match the curves properly:

Keep View as Front. § |l

) ] Step-3 cature - Match Curve
Step 1 . Se I ect B reak I ntO tWO at I Ocatl On . FeatureCAM automatically tries to match up the lower and upper

curve points but you can manually match then.

To start matching. click the pick button and then pick the lower and
upper curve points. When pou are done, click the pick button again

Stepz- SEIECt the LOWer edge. ‘ ‘, ta cancel aut of the picking mode.

To match the same lower curve paint ta multiple upper
E curve points, press and hold the Shift key while picking.
H H To remove a match, repick the matched curve points.
Step3. CI I Ck at U ppEr edge po I nt, aS To remove all matches, click:
Curve Pieces Management

ShOWﬂ . 1] Break into equal pieces: E

2] Break into two at location: StEp‘1
3] Merge broken pieces: ﬂ Show feature
[Melge All Upper] [Marge Al Lowel]

[(Eack ][ Next » ][Iﬁufmish v] [ Cancel ] [ Help ]

Step:2

Stepl. Select E :

El= E 1 rVes

Step2. Select the Lower
point.

FeatureCAM automatically tries to match up the lower and upper curve
points but you can manually match them.

To start matchingegfickthe pick button and then pick the lower and upper
curve points. Wh afe done, click the pick button again to cancel out
ofthe pickin de.

o match the same lower curve pointto multiple upper curve

E points, press and hold the Shift key while picking.
To remove a match, repick the matched curve points.

To remove all matches, click: Remaove All

Curve Pieces Management

1) Break into equal pieces: M

2) Break into two atlocation: ﬂ

Step3. Select the Point
exactly as shown in the
Picture.

3) Merge broken pieces: m i T
’Merge All Upper] ’ Merge All Lower]
I < Back " Mext = ".ﬁ“Einish .] I Cancel ] I Help ]

T ]

FeatureCAM autc
points butyou ca
To start matching
curve points. Wh
ofthe picking mo

Step4 & 5. To select the same lower point to another
upper point, hold the Shift key and select the points
exactly as shown in the picture.

Tom

E points

Tore
Tore
Curve Pieces|

1) Break into e

2) Break into tw

3) Merge brok:

Merge Alll

(oo | s
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Feature recognition from Solid FeatureWIRE

Step6. Click Preview. Results will be OK as shown in below picture.

Now take a look into Mismatch area-2.

FeatureCAkd automatically tries to match up the lower and upper
curve points but you can manually match them.
To start matching. click the pick button and then pick the lower and

upper curve points. when you are done, click the pick button again
to cancel out of the picking mode.

Ta match the zame lower curve point to multiple upper
curve pointe, press and haold the Shift key while picking.
Toremove a match, repick the matched curve points.

Toremove all matches, click: Femove &l

Curve Pieces Management

1] Break into equal pieces: E
ﬁfﬁ
2] Break into bwo at location: ﬂ

3] Merge broken pieces: 55’* S el

[Merge All Upper] [Merge All Lower]
h—._____--

[ < Back ” Mest » ][,ﬁﬂfinish ,] [ Cancel ] [ Help ]
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FeatureWIRE Feature recognition from Solid

Use following Steps to match the curves properly:

Stepl. Select Break into two at location.
Step2. Select the Lower edge.

Step3. Click at upper edge point, as shown. Now the curve as broken into two pieces.

FeatureCat automatically tries to match up the lower and upper
curve points but you can manually match them.

Step-3 To ztart matching, click the pick button and then pick the lower and
upper curve pointz. ‘When you are done, click the pick button again
to cancel out of the picking mode.

To match the same lower curve paint to multiple upper
\ :[&, curve points, press and hold the Shift key while picking.
Toremove a match, repick the matched curve points.

To remave all matches, click: Remove Al

Curve Fieces Management .
1) Break into equal pieces: (2 % r_k

2) Break into bao at location: E—
Step-1

3) Merge broken pieces: ’5& S et

[Merge Al Upper] [Merge Al Lower]

[ < Back ][ Mext » ”ﬁ' Finizh ,] [ Cancel ] [ Help ]

Stepl. Select Break into two at location.
Step2. Select the Lower edge as shown.

Step3. Click at upper edge point exactly as shown. Now the curve as broken into three
pieces.

All these you need to do in a Closer view as the distance is very less between points.

o e 3

FeatureCAM automatically ties to match up the lower and upper
curve points but you can manually match them,
To start matching, click the pick button and then pick the lower and
upper curve points. When you are done, click the pick button again
to cancel out of the picking mode.
To match the zame lower curve paint bo multiple upper
curve points, press and hold the Shift key while picking.
Tao remove a match, repick the matched curve points.

Taoremove all matches, click: Remove Al

Curve Pieces Management

;Step—S 1] Break into equal pieces: |2 & M
/, 2] Break into bwo at location: i“— Step-1
3 Merge broken pieces: m Show feature

[Merge &l Upper] [Merge Al Lower]

[ < Back ” Mexst » ”ﬁl Finish ,] [ Cancel ] [ Help ]

>

3
Step-2 }‘ s DR [ v I
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Feature recognition from Solid

FeatureWIRE

Use Box Zoom and you can see there are two points showing in the lower edge.

L

N

Use Box Zoom for selecting each point.

Stepl. Select E :

Step2. Select the Lower
point.

Step3. Select the Upper
point as shown in the
Picture.

Click on preview.

|
\
\ Step-3
A
—
K. H_ |
Step-2.* B

Step-1

FeatureCAM automatically ties to match up the lower and upper
curve pointz but you can manually match them,

Ta start matching, click the pick button and then pick the lawer and
upper curve pointz, ‘When you are done, click the pick button again
to cancel out of the picking mode.

To match the same lower curve paint ta multiple upper
curve points, prezs and hold the Shift key while picking.

Taremove a match, repick the matched curve points.

Toremove all matches, click: Femave Al

Curve Pieces Management 5
1] Break into equal pieces: |2 S r_k

2] Break. into hwo at location: *’i

3] Merge broken pieces: g
[Merge All Upperl [Metge Al Luwerl

Show feature

Freview

[ < Back H Meut > ][ﬁi Finizh ,] [ Cancel ] [ Help ]

Issue Feature WIRE 2012
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FeatureWIRE

Feature recognition from Solid

Steps for matching the second point.

Stepl. Select E :

Step2. Select the Lower
point.

Step3. Select the Upper
point as shown in the
Picture.

Click on preview

—

Step-2

Step-1.

7 (&) Autamatic |
(0 Manual O

FeatureCak automatically tries to match up the lower and upper

curve points but you can manually match them.
To start matching, click the pick button and then pick the lower and
upper curve points. When you are done, click the pick buttan again
to cancel out of the picking mode.
To match the zame lower curve point bo muliple upper
curve points, prezs and hold the Shift key while picking.
/ Toremove a match, repick the matched curve paints.

Tao remove all matches, click: Femave Al

Curve Pieces Management .
1] Break into equal pieces: |2 % r_*

—
—
=i

2] Break into twa at location: "i
3] Merge broken pieces: ’Vk b feafune

[Melge Al Upper] [Merge Al Lower]

[ ¢ Back ][ Mext > ][ﬁl Finish ,] [ Cancel ] [ Help ]

Final Matching Curve Results will be as shown:

T
3 y X
New Feature — Strategies
htachining Primary hschining
Side Cut Dir . J/ Side °
Left
Pritnary
"\ Cut Dir:
Righit
Machining Primary imagﬂcutdir.gif
Side l Cut Dir. =
Right
Pritnary
Cut Dir: "\
Left

Primary cut direction

This attribute controls the
direction of a cut. For closed
curves the options are clockwise
(CW) or counter-clockwise
(CCW). For open curves the
choices are right or left. These
settings are relative to the
machining side setting.

Issue Feature WIRE 2012
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Feature recognition from Solid

FeatureWIRE

Offset method

e This radio box controls whether the offsetting of the wire path is performed
on the machine using cutter compensation or by FeatureCAM. Select
Cutter comp to perform the offsetting on the machine, or Offset toolpath
to have FeatureCAM perform the offsetting. Contour passes

e The number of passes to take for the contour operation.

e Click Next.

-

Frimary Offset Dir; Difset Method

Linear Appros:
Stop Length:
Stop Code:

[ Offzet Options. .. ]

Contour Pazzes:

[ ] Uni-Directional

Leave Allowance: | 0.000 ! i

{(#) Cutter Comp () Offset Toolpath

| <Back | Next'r;ﬁ:j-?- Finish |, | DK%; [ Cancel | [ Hep
T =

Mew Feature - Operations

T he following operationz will be created to machine this Side
4 feature:

O peration
M side 4«
5 contaurds

Click Finizh' to create the feature. Click 'Mext’ to change cutting
data for each operation.

T

[ <Back || Ne:-ct_'ﬁ:[:?- Finish|,| [ Cancel | [ Help |

vi

New feature operations

This page contains a summary of the
operations that will be created to
manufacture the feature, the names

of the tools that have been
automatically selected, and the feed
and speed values that were
calculated automatically. Each

row of the table represents an
operation.

e If you are familiar with the
tooling names and satisfied with
the selected tooling and feeds
and speeds, Click Finish.
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FeatureWIRE Feature recognition from Solid

New Feature - Created
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Feature recognition from Solid FeatureWIRE

3D Simulation

e Go to Simulation from the View menu and Click Start Simulation.
e Play Simulation from the Simulation Menu to know the results.

AM (Wire EDM) - [4-Axiswire.fm *]

Manufacturing  Options

Window  Help

Conskruck

3
Wiewing Modes L4
Principal Yiews R
L=er Yiews L4 @ RapidCut Solid
Refresh AlE+R Ty Mar 5
Shiou ¥ M Skop Simulation ESC
Hide r Start Simulakion Alb+F2
C I ; Ml Step Simulation Alt+F3
Entities. .. I'E Playw to Mext Operation
£23 Layers.., b Flay o Mext Rapid
Display Modes ¥ Ml Play ko Mext Tool Change
FowBondis }' r_’? Erase Toolpaths Ale+FS
Toolbars... . &
% Basic IDE. .. Alt+F11
@ Fun Basic Macro...
1

3d Solid
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FeatureWIRE Feature recognition from Solid

NC Code

Once you run the simulation Successfully, NC-Codes will be generated
automatically.
Click on the NC Code Tab as shown below.

i Operation List 4 NC Code
5 ¥ 5 =,
U & &) Adtomatic Ordering u| =
L 3k e g |L G
T
: O Hanual Drdesing = 1| Gozx47.153v7.095150.00-35.329
[ 3 Dperation Feature | SO
= = | bo

contourds
Results

GOGAT=-2. 021 0.0U1.071%1.209
H-777EL1.154

127100

=-4.82300.

#-0.49610.259

#-4.56500.

#-3.328v-0. 6620050141 .21
F-2.82v-1.8830-0.926v0.926
e-1.884y-2.8201. 210050
#-0.6E1-3.3260U-1.3209W0.
-5.0

#-0.861-4.3280-1 . 2100501
#-2.452v-3 BEIU-0.926W0.926
#-3.669-2.451U-0.501%1.21
H-4.328y-0.861J0071.309
=-20.193

-3, 76508550 -0 5671 .18
H-3.022v-2.40400 102200918
#-14.806v-18.507

=1 4147-2.55301.23540.433
#-0.49v-2.8760-1.309V0.
16678 0.154

-2 1BEY-51020-1.195w0.55
k400

#-3.932-4.9530 0,94 50,903
HAB172y-3E47U-0.59401 167
U-0.421.257
=-4.89v-1.8030-0.21%1.296
G40-5.176Y-0.61300.:71.3209
r30

4

v/ /

] op List Details NG Code ] e opList | B Detis NC Code
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Feature recognition from Solid

FeatureWIRE

Post Processor Selection

'F' FeatureCAM (Wire EDM) - [4-Axiswire.fm]
File Edit Wiew Construct

EE > [fiz IlTDDIMapping...
Et.-'f i |h§a - %

£ Process Plan, ..
N

3 @.ﬂ fﬁetups...

G =g COpkions  indow  Help

Open
Manufacturing
from the main
menu and Select
the Required Post
processor as

_-. 1 Irnchide i Plan _— ShOWn .
= Part Wigw Exclude from Plan
(1 4-axiswire.Fm
» @ Srbckl B Machining Configurations. ..
EHE@ Setupl ™8 Machining Attributes. .
Pl VM sidedxi =" Post Process. .,
I ;\-" Curves
Post Options.
| Miling | Tum/Mil| ‘wire EDM
CHC File
|D:'\F'ru:ugram Files\DelcamhFeatureCakd_1315E-LERYSMETRICAWFAMN _ » |
Block Start 10
Block Increment |5
Block b amimum
2k Defaultz
Aaie Contral Oe: (& No
E Wire EDM CHC File
Losk in: | 3 METRIC Jo 2 E
Mame Size | Type e
@ Wy Momal_Yer. 001, CNC 73KE CMNC Document
E Wyt MUl BY LY Yer, 001, CHC 85 KE CMNC Document =z
1 @ WOMAKIMNG Ver, 001, CMC 74 KB CNC Document
@ WO FAMLC Mer, 001, CMC 74 KB CMNC Document
o @ Wy Bokh Ver.001.CMC 74 KB  CMNC Document
E STAMZER.. CMC 12KE CMC Document
E soditech, cnc 14 KB CNC Document
F— @ SODICKTM, CNC 12 KB CMC Document
ﬂ SODICKDM, CMC 12KE CMC Document
E SODT_IME, CMC 14 KE CMNC Document
E SODI_ABS.CNC 13 KB CNC Document
|ﬁ Simihd. RS TR 14 R i~ hIiT Diarirank x:
=i | i
File narne: |m | L S
Files of type: |I:NI: Files [*.cnc) vl [ Canicel J%
[rezcription:
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FeatureWIRE Feature recognition from Solid

Save NC

e Open NC Code window from Nc code Icon )k'l and select Save the NC code
on my computer’s disk drive.

e Click OK. NC Code [X]

%’ — Optimize feedrates.

Dizplay the MC code in the results window,

GA
Save the MC code on my computer's dizk
- drive.

1
% 2 Re-map the tools ko new tool glots,

T

Save NMC

MC Output Directaory

(%) Save to cument directon: ‘

E:\FeatureChAk\MArvinazh

) Save to other directony:

MC Program Mame

(%) Usze the base file name for all NC programs. Setups wil
be named -2, -3, etc.

File Mame: | d-tsiswire, TXT

[] 5ave MC Program Using Short File Mame

() ze the setup Part Mame for each MC program file

Selection
14l Setups (3) Current Setup

[ ] Operations List [ ]ToolData
%\; [] Tools List of &1l Setups []F4S Data
[ ] Tools List of Each Setup [ ] Machining Configuration
ML Program

Create Subfalder Ovenwrite Existing Files

(] ‘I} [ Cancel ] [ Help
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lc ‘/ ." Demo: Quick 2-axis

e Open demo2x.fm.
e Bring up the New Feature Wizard.

e "We have die, punch and side features which corresponds
to the types of parts people make with wire EDM."

e Switch between die, punch and side.
e Pick die, click Next, and then click Curve Chaining.

e Chain the geometry by clicking on the bottom left
horizontal line.

e C(Click Next and Finish.
e Rotate the part around.

e Go to isometric view, run 3D sim, show that you can
remove the core, and then rotate the part around.

e Post NC code.

s ' )
7 A



= y 4
ﬂ /‘ Demo: Set Start Hole

e Go to the top view.

e Bring up the Feature Properties
dialog.

e Go to the Start page.

e Pick (5.75, 3.25) and then the
bottom right horizontal line.

g SO\
FERTUREEELRIZE
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ﬂ/"f .~ Demo: Constant Taper

Go to the Dimensions page.
Set taper to constant left.
Go to isometric view.

Set taper to constant right.

"We also support ISO or cyllndrlcal taper vs. the
regular or conical taper.”

e Go to top view.
e Set taper to constant ISO right.

Zoom in to the bottom arc to show that the taper
is cylindrical (same radius).

e Switch back to constant right to show the
difference.

s \
Raw 0\



= F 4
/ 4 .~ Demo: Variable Taper

e Zoom out to show the part again.

e Set taper to variable.

o Irg);che Variable Taper dialog, set everything to (right, 10,
10).

o "Let me first set everything to have the same setting as

constant taper right 10 degrees. As you can see the shape
didn't change.”

Uncheck Auto Fill Down.

Pick the arcs and change them to ISO.

"You can also vary the taper angle."”

Change Angle to 20 on the next line.

"If you don't want a in-place taper angle change.”
Change First Angle to 20 on the arc after the line.

A ' %
v\



ﬂ /.‘ Demo Round/ISO

e Open RoundedISO.fm
e Create a new Die feature

e Make a constant 10 degree right
taper

e Try the different rounded and taper
strategies

' BN 3
(a7



Demo: Skim Cuts

Set taper to none.
Go to the Strategy page.
Point at Contour Passes.

"The number of passes is currently set to 1 so you will see only 1 pass in the
simulation.”

Isometric view.

Lower sim speed.

3D sim.

Change Contour Passes to 3.
3D sim.

"Right now we are using cutter comp as the offset method so the toolpath for the 3

passes are not offset. The NC code will have different cutter comps for each pass for
the wire EDM machine to do the offsetting. I will talk more about this later. Another

way of making skim cuts is to actually generate offset toolpath..."

Change to Offset Toolpath.
Top view.

Centerline sim.

Zoom to show offset toolpath.
Center all.

~ 3
’/I ‘\'1‘[,7 )



. Demo: Power Settings

e Change back to Cutter Comp.

e C(Click on the operation to show the Cutting Data page.

e "As you can see the feed, water and comp reg are different for each pass. The comp
reg is for the offsetting that we just talked about. These numbers are actually
register numbers that refer to specific settings on the wire EDM machine. For
example, the 415 feed register number refers to a specific electrical power setting on
the machine."

e Show the feeds and comp regs in the NC code.

e "If you want different numbers, you can change them in..."

e Show changing a number in the Cutting Data page.

e "The defaults comes from a table in the Cutting Data Tables dialog. To find the table,
we use your stock material, wire and machine combination. You can see your
combination on..."

e Open stock dialog.

e Point to the material, wire and machine area.

e "You can change your combination by..."

e Click Condition.

e "Here is the Cutting Data Tables dialog. Here is a table for 2 passes, 3 passes, and a
table for Carbide."

e C(Click Cutting Data.

e (Change passes to 2 and 3.

e Change material to carbide.



mo: Retract and Cutoff Ops

Set operations to Retract+Cutoff.

Isometric view.

"Let me run the simulation to the end of the Retract operation."
3D sim to Next Operation.

"This operation could be run overnight. When it is done, the machine would stop. The
uncut region keeps the core in place. If the core were cut loose, it would have fell
and interfered with the wire movement. Also, the retract move makes sure the burn
mark from the wire changing cut direction is away from the part. So in the morning,
the operator would put magnets or glues to hold the core in place, and then he would
continue the cutting with the Cutoff operation.”

3D sim and remove core.

"Pocketing and zigzag are two other useful operations. They are no-core operations
meaning that the entire core is burned away."

Top view.

Create a die with a small circle.
Set operations to pocketing.
Centerline sim.

Change operations to zigzag.
Centerline sim.



e /-‘ Demo: 4-axis Wire

Open 4x1.fm.

Bring up the New Feature Wizard.

"Again, we have die, punch and side features just like in 2-axis."
Pick die.

IUse the inner geometry for the upper curve and the outer for the
OWEer.

Set thickness to 2.

"The feature is all twisted right now because we have not set the
start points.”

Set start points to the middle.
Finish.
Rotate the part around.

"Since there are the same number of geometry pieces on the
upper and lower curves, the part's shape came out nicely. *



# /.‘ Curve Matching

e FeatureCAM
attempts to match J
up the points of :
the upper and
lower curves of a
4-axis feature.

A V=-rCom

New Feature - Match Curves

FeatureCAM automatically tries to match up the lower and upper
curve points but you can manually match them.

To start matching, click the pick button and then pick the lower and
upper curve points. When you are done, click the pick button again
ta cancel out of the picking mode.
To match the same lower curve point to multiple upper
E curve points, press and hold the Shift key while picking.
To remove a match, repick the matched curve paints.
To remove all matches, click: | Remove All
Curve Pieces Management =
1) Break into equal piece: [2 3 ‘ 1]
A

S
2) Break into two at location: j_l
4 3) Merge broken pieces: f&l Chelifeatxe

[Merge All Upper] [Merge All Lower]

[(Back ][ Next > ][ﬁ"lfinish .] [ Cancel ] [ Help ]

e If the curves are
not matched as
you would like, N
then you can
manually match )
the two curves. ' (R




/. Demo: 4-axis Matching
Open 4x2.fm.

Bring up the New Feature Wizard.
Pick die.

IUse the inner geometry for the upper curve and the outer for the
OWEer.

Set thickness to 2.
Set start points to the middle.

e "Since there are different number of geometry pieces on the
upper and lower curves, FeatureWIRE does a length-based
synchronization of the two curves, which is not what I want for
this part. To control the synchronization, I will go to the next
page..."

Next.

Match the two lower left points to the upper left point.

Finish.

Rotate the part around.




ﬂ / ‘ Advanced Demos
l,

e 3D curves in 4-axis

e Posting for older Agie machines
e Posting for newer Agie machines
e UDF

BN 3
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emo: 3D Curve In 4-axis

This is useful when you get a model from someone and the
surfaces that you want to cut do not give you planar curves.

Open 3d.fm.

Shade the surface and rotate it around.

Unshade the surface

Bring up the New Feature Wizard.

Make a 4-axis side with curvel as upper and curve2 as lower.
Set the thickness to the distance between the curves.

Finish.

Shade the surface.

Rotate the part around to show that it matches with the surface.



N\

7 &
For older Agie machines that take NC code with full toolpath.
Those machines have special requirements for cutter comp.
Open agie.fm.

Rotate it around.

Change post to “sodickdi.cnc”. Not using Agie posts since the the XY
coordinates in those posts are incremental.

Generate NC code.

Show that the XY match with the part.

Open the Post Options dialog.

Set Agie Control to Yes and click OK to repost.

The first two moves are swapped.

G40 in the second move.

A dummy perpendicular move is added before the last move.
Change Agie Control back to No.

% 4 Demo: Posting for Older Agie




emo: Posting for Newer Agie

_

For newer Agie machines that take ISO, SBR, SBL files.
ISO file for the shape of the part.

SBR and SBL files for the script that controls the cutting.
Open agie2.fm.

The operation has to be ‘Contour’ with 1 pass.

Change the post to “agie-die.cnc”.

Open the Add-ins dialog and add PostToAgie.bas.

Open the Run Basic Macro dialog and run PostToAgie.
Show that the XY match with the part.

A dialog pops up showing what files are generated.
You can customize the agie-die.cnc.

s ' )
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Demo: UDF

UDF stands for User Defined Feature.

The idea is to be able to insert custom NC code.

Open a new wire part.

Change the post to “sodickdi.cnc”.

Open the post in Xbuild.

The UDF Text format has to be filled in.

Open the Add-ins dialog and add “"Code-Comment operation.bas”.
Bring up the New Feature Wizard.

Create the UDF.

Add some code and comment.

Generate NC code.

If you have other features, you can move the UDF around.
You can create your own UDF (e.g. probe.bas)
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