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Preface

GibbsCAM® Wire EDM, powered by OPTICAM is a new Wire EDM product offering at
GibbsCAM 14, based on the partnership between CAMBRIO and Camtek and bringing
more than thirty year of experience focused on the programming of wire EDM
machines. OPTICAM is fully integrated into the user interface of GibbsCAM user
interface.

Using automatic feature recognition and integrated technologies and strategies,
OPTICAM offers a very high automation level and significantly reduces programming
time. After a short training period, any beginner will be able to create a correct NC
program with only a few clicks, while experienced users will still have a high flexibility
and the possibility to operate on a detailed level.

The examples given in the following chapters are only supposed to give a general
overview of the work with GibbsCAM Wire EDM, powered by OPTICAM. They do not
come close to showing every possible machining function. The aim of the examples is to
give a general overview of the different machining functions.

This tutorial assumes you are able to use GibbsCAM software. If this is not the case, we
strongly advise you to participate in a GibbsCAM training.
The following sample files, available from GibbsCAM, are required for this tutorial:

e GCl4_opticam_example_1.vnc
GCl4_opticam_example_1l.wire.opticam

e GCl4_opticam_example_2.vnc
GCl4_opticam_example_2.wire.opticam

e GCl4_opticam_example_3.vnc ]
GCl4_opticam_example_3.wire.opticam

e GCl4_opticam_example_4.vnc
GCl4_opticam_example_4.wire.opticam

e GCl4_oOpticam_example_5.vnc )
GCl4_opticam_example_5.wire.opticam

e GCl4_opticam_example_6.vnc ]
GCl4_opticam_example_6.wire.opticam

e GCl4_opticam_example_7.vnc
GCl4_opticam_example_7.wire.opticam

e GCl4_opticam_example_8.vnc
GCl4_opticam_example_8.wire.opticam

e GCl4_opticam_example_9.vnc )
GCl4_opticam_example_9.wire.opticam
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Getting Started

With each tutorial, you will open a sample file, use the OPTICAM user interface that
appears to the left of the GibbsCAM workspace, and exercise OPTICAM functions.

If the main menu bar does not have an OPTICAM menu

1. On the Plug-Ins menu,
2.

Additiv

Macros  WEDM

Plug-Ins

Change H5M  Mirror Ops  TpTrans
Feeds...

click Plug-In Manager.

e

In Plug-In Manager, tick the checkbox for OtiCAM EDM(wire_gc_lh.dll), and then click Apply.

Touch  Machine Info

Interfa...

PathFinder

If the OPTICAM user

[ )
<filename>.vnc file

Plug-In Manager - X
Enabled  Icon Name Version 2
OnShape Connected Desktop Application for GibbsCAM{Onsh...  0.0.0
Ig | OptiCAM EDMiwire_gc_lh i) 1,001
1 Pathfinder(Path Finder.dll) 2000
PostHASTE(PestHaste dll) 8,001 v

The Ul will reload on Apply
Lpply D Cancel

interface does not appear

If necessary, open the EDM Parameters pane and unpin it from where it is

Ensure that a <filename>.wire.opticam file exists in the same folder that contains the

o) e L

Document View Coord CSPal
Systems

i Control...

T f EDM Parameters EDM Parameters
o m || Dialogs CamView Dialogs CamView
o ]
= =
= 0
wm = [
5| =D |
% gp ....... H\- Grig|n
- | — Hj Strategy
==y =

_L\‘y ------- ;_;".::Z Technology

=
=
<./ Workpiece

Technology

Y
L= )
&/ Workpiece

Technology
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The OPTICAM Feature Manager

When the OPTICAM Feature Manager is active, the GibbsCAM
lists (tools, processes, and operations) are not used and are

« Technology
./ Workpiece

suppressed.

The Feature Manager is the central operating element of the
OPTICAM software. It lists all programmed machining

operations.

Setting the OPTICAM Feature Manager

If the Feature Manager is too narrow or too wide, you can set its width, as follows:

Position the cursor on the vertical right edge of the OPTICAM Feature Manager until the
cursor turns into the following symbol:

5-45 Operationl
w-f22 Origin
A!ﬁ] Strategy

t

Click and hold the left mouse button and drag the cursor to the left or right. When the
width is as you want it, release the left mouse button.

Working with the OPTICAM Feature Manager

Double-clicking a branch

Double-clicking a branch of the Feature Manager usually opens a dialog box.

-2+ Program (STANDARD )

>

154

= Technology

iy Workpiece

48 Operationl
Jg;' Crigin

M| Strategy

[y Technology

-4 Workpiece

‘OF’TICAM Machine Qrigin
L':}\) = r—:_]
& | 5 |

[ Display Crigin
Orici
|| Explicit Origin Coordinates

§-

Vertex<1>

Iy

Explicit Origin Alignment

i :‘7 7 axis (wire) Face<1>
i ‘:J’ X axis Edge<1>
ii‘?} Y axis Edge<2>

}?

o

¢
Use the dialog to set values. To accept changes, click \'/ To reject them, click %
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Right-clicking a branch

Right-clicking a branch of the Feature Manager displays a context menu.

Operationl Mew Operation Ctrl+Alt+N

onE
.}# Origin Save Template

Load Template
Technology

L7 Workpiece Operation Cutting Plan Ctrl+Alt+P
=1l
- Jij Feature Strategy Feature Recognition
: B Additional Parameters Mew Feature Chrle Al +F
=%+ Segment 1
$ Before Moves _—> Delete Feature

Disable Feature

Add Segment

i Corner Relief
i-fgf Pocket
L8 After Moves

The displayed menus vary according to the selected branch. The example above shows
the deletion of a feature.

The OPTICAM Menu

OPTICAM The OPTICAM menu on the top menu bar contains a
+ Operation range of setting functions that do not exist in the
;ﬁ @’1 Feature Manager. It also offers the most important
New  Feature  Manual  Graphic machining functions of the Feature Manager,

Operation recognition  feature...  simulati...

although not all of them.

Salid
simulati..

=«  Postprocessor

G 8 E #A

Select a (beta) Post- Output NC  Edit MC file
postproces.. Processor.. file [program)

il

Cutput
neutr...

FALY]
oA -

~
-

i
®
€

Basic settings  Color  Start hale Feature
settings settings recogniti...

«  Utilities

& @& o &
Geometry Python- [beta) [beta)

parameters Showll Python-Base Python-..

? O H @

Help  Online-Help TeamViewer About
CPFTICAM
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Example 1: Cylindrical Cut

Demonstrated in this Example

Opening a file: GC14_Opticam_example_1

The OPTICAM Feature Manager

Using the Program Dialog for Basic Settings

Machine Origin

Defining the Cutting Technology (Manual Input)

Creating the Workpiece (Billet) Geometry

Setting the Cutting Heights (Reference Plane Height and Secondary Plane Height)
Setting the Cutting Strategy

Manual Creation of the Cutting Machining

Machining Simulation (Graphic Simulation)

Further Functions of the OPTICAM “OPTICAM Feature Manager”
Creating the NC Program
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GibbsCAM OPTICAM Tutorial

Open GC14 Opticam_example 1

In GibbsCAM, open the example file GC14_Opticam_example_1.vnc.
The selected model is loaded into GibbsCAM.

=) File Edit View Modify Solids Festures Window Plug-lns Macros WEDM OPTICAM Additive Help GC14_Opticam_example_l.vnc... Search Q. — B X
o b — —i
) @ e Ty g ([ 4 )
o Iry  [od 2O of
Document View Coord C5 Palette Workgroups Body Bag Geometry Dimension Surface Solid Operation Tool Sync Control Part Stations
Control... Systems Palette  Palette Modeling Modeling Manager... Manager...
EDM Parameters

Dialogs CamView

ﬁl Strategy
’E.Jd Technology
:-:J'/( Workpiece
2, Operation 1
Jd‘ Qrigin
"% Strategy
[y Technology
e Workpiece

The OPTICAM Feature Manager

To the left of the workspace, you should see the OPTICAM Feature Manager. If you do
not, then refer to Getting Started on page O.

AEIREEIEIN]

B"';;_b

ity Workpiece

-8 Operationl

i[Oy Technology
L8 Workpiece

The OPTICAM Feature Manager is the central control element of OPTICAM. It allows you
to program and modify machining operations and set machining parameters.
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Using the Program Dialog to Set Defaults

As a first step, we define the basic settings. This means that we define the wire EDM
machine for which the program will be created and where the NC output file will be
placed; additionally, we define the start position of the program.

In the Feature Manager, double-click the branch Program (STANDARD).
@ B R & O 5w

=1| 2= Program ( STANDARD )f
]2 Origin
. M| Strategy

# Technology

iy Workpiece

This opens the dialog for the definition of the program default settings. Please fill in the
dialog as follows:

(OPTICAM  Program Setup |

SR BE 2

Description

Example 1

Descriptive comment

Postprocessor selection ~
NC path Current job directory
C:\Users\Public\Documents\opticamJob T, Folder the NC file will be saved in

Manufacturer

o =
Postprocessor
[sTANDARD =

Manufacturer of the machine you want to program

Modell name e Llzed type of machine
[w1-wz2 =1

echnology

[ Fostprocessor options ] Further functions for the setting of the

postprocessor

&
Accept changes by clicking \/

Defining the Machine Origin

To define the machine origin, double-click the Origin branch in the Feature Manager.
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S BR[e[@[5]w|
[~ Program ( STANDARD )
8 §28 Origin

i Strategy

¢ Technology

(-5 Workpiece

a,ﬁ Operationl

L.1# Origin

M Strategy

[ Technology
iy Workpiece

This opens the dialog for the definition of the machine origin.

(OPTICAM  Origin
SR BB 2

|E .
[ Explicit origin coordinates

b

Vertex

I

Explicit origin alignment

i :‘:” 7 axis (wire) Face
":a' ¥ axis Edge
k Y axis Edge

|Dﬂi;etm’gl A
X Y Zz
0.0mm 0.0mm 0. 0mm

The origin is graphically displayed by a symbol. The Z-axis of the origin is symbolized by a
graphic of the wire guide.

Sraphic of the Symbol of the
wire guide machine arigin

Currently, the machine origin is in the center of the workpiece (see following figure).
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Machine Origin

Using the Machine Origin dialog, you can move the origin to any other position.

However, in Example 1, we want to accept the predefined origin. (Subsequent examples
will explain the different possibilities of setting machine origins.

Close the Machine Origin dialog by clicking Q/

Defining the Cutting Technology (Manual Input)

In the next step, we will define with which cutting technology the workpiece is to be
machined.

Double-click the branch (Program) Technology in the OPTICAM Feature Manager.
¢ ER o @ 7w

..z Workpiece

£ Operationl
ile Origin

44 Strategy

Cw Technology

.43 Workpiece

This opens the dialog for the definition of the cutting technology.
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OPTICAM  Technology |
v X ¢ Vg
2,

STD

b

|ﬁt§:’s
[} 1indude user tech in search

User Tech name

Wire diameter [0.25rnn'| ']
Wire type [So& Brass ']
e [sted v | =t Sielecting cutting technology fram database
Height [ 10.0mm i ]
Number of cuts [3 ']
RA 0.0pm
Outputs A
Records found .
Cut Offset
1 0.205mm List of the cutting technology selected in the database
2 0.136mm
3 0.136mm
Modify technology A|

[ Use medified technology made in cuts

Amsimma e s 0 Maodification of the cutting technology selected in the database

ar
[ Cuts editor ————t— Manual input of cutting technalogy

You can either select the parameters of the cutting technology from a database or enter
them manually.

In the first few exercises, we will enter the cutting technology manually.

Click the | Bk | button to open a dialog where you can
manually enter the cutting technology.
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C

v K ?

Show | hide data Cuts data

[ Show all ] [ Hide: all ] Clear data from user hed'1] [ Save user tech ] [ Reset

=-[¥]cuts no.

----Of'fset
----Generahor register
- [¥]Offset register
----Generahor setting
-.[J|Feedrate

- [¥]wire diameter
----Wire name
----Comment
----Frequency reduction
|| Clearance
Feedrate limit

Of.. | G.. Of.. G.. Feedrate | Wir... | W.. | C... | Fr.. | Cl.. | Fe... | 5p... | A.. | Su... | Pr.. | R..

Surface finish
[ |Predision
- [¥Rough cut

000000000000 0000000& e

Activate the input fields by selecting the option [¥!Overwrite machine technology

Cuts data

I Overwrite maching technologyl ’ Clear data from user tech ] [ Save user tech ] ’ Reset ]

Cut.. Offset Generat.. Offset.. Generat.. Feedrate Wirediameter Wirename  Comment Frequency reduction Cl
01 0mm -1 -1 DEF 10.0000... 0.25 mm DEF DEF 100 0

To machine the geometries with 1 cut, please set the dialog as follows:

Cuts data

Overwrite machine technology [ Clear data from user tech l [ Save user tech ] [ Reset l
Cuts no. Offset Generator register  Offset register  Generator s... Feedrate Wire diameter  Wire name  Co
[053rmm] [0 DEF 10.000000 mm/min  0.25 mm DEF DE

&
Accept changes by clicking \/ The system will go back to the Technology dialog.

&
Close this dialog as well by clicking \/ .

Creating the Workpiece (Billet) Geometry

In the next dialog, you can define the geometry of the workpiece (billet).

Double-click the branch (Program) Workpiece in the OPTICAM Feature Manager.
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S ER (S T
[=- 2> Program { STANDARD )
L.l Origin
" M) Strategy
i# Technology
Iy e

Fill in the dialog as follows:

W

@ BB & &|n

Te

(OPTICAM  Warkpiece

}?

|® Use box around solids |
() Use spedfic solid

Wethod of warkpiece (billet) geometry creation

Allowance on the workpiece (billet) geometry

e Selection of the solid body for the workpiece (billet)

() Use STL file
|Bm( A
Extra in X- 1.0mm
Extrain Y- 1.0mm
Extrain Z- 0.0mm
Extra in X+ 1.0mm
Extrain Y+ 1.0mm
Extrain 2+ 0.0mm
‘Solid body —]
|STL file

=

e Selection of the STL file for the workpiece (billet)

In the selected method, the workpiece (billet) is derived from the 3D model you want to
machine. The system does this by creating a theoretical box which encloses the 3D
model. Additionally, we define an allowance of 1 mm for both the x- and the y-axis.

&
Accept changes by clicking \/

Setting the Cutting Heights (Reference Plane Height and
Secondary Plane Height)

The following dialog sets among other things the name of the NC output file as well as
the Z-height of the Reference and the Secondary Plane Height.

Double-click the branch Operationl in the OPTICAM Feature Manager.

GibbsCAM OPTICAM Tutorial
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5 |

NI
=

> Program ( STANDARD )

i# Technology

7 Workpiece

¥ I8-] Operationl

L Origin

M Strategy
[y Technology
- Workpiece

In the field Description, you can enter a comment to the program. In the field FileName,
the name of the NC output file is set. Additionally, you set the general Start Position and
the height of the working planes (Reference plane height / Secondary plane height).

(OPTICAM  Operation Setup |
=. =l
VA ?&@m 2
o & ___(Ea
Description
Example 1 Description of the MC program
File name
1 —_— File name of the NC output file
CMD file name
Cnly for Charmilles Robofil
Part number
1 PartMumber (not used by all
postprocessars)
|me position (from arigin) A
[ wire is threaded at start
[¥] Explicit from coordinates
. x  0.0mm v 0.0mm Start position of the wire
PEfreTET - Example: (G892 ¥... ¥...)
with some machines
Working planes (from Origin Z0) =
Z-height of the programmed working plane
Reference plane height 0.0mm g preg ap
Secondary plane height 0.0mm . 7-higightt of the upper working plane
Mozzles ]
() Distance to upper nozzle 5.0mm
@) Upper nozzle height 25.0mm Ll Z-position of the cutting nozzles graphic
{Only for simulation)
() Distance to lower nozzle 5.0mm
(@ Lower nozzle height -5.0mm

¢
Accept changes by clicking \/

Setting the Cutting Strategy

In the next dialog, you set the strategy with which the workpiece is to be machined.
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Double-click the branch (Operation) Strategy in the OPTICAM Feature Manager.

% BR[|
- Program ( STANDARD )
! Origin
- M| Strategy
Technology
7 Workpiece
E-+H Operationl
1+ Origin

Technology
i Workpiece

The geometry is supposed to be machined in a way that at the end of the first cut a

machine stop is carried out and the bridge is cut.

Set the dialog as follows:

Operation Strategy

%X?’§

(7 Use program strategy
| @ Use operation strategy |
(") Use feature strategy

Vg

|Feah.reseqmslralzgv

I-G:‘- Feature order from feature Iistl
() Smallest features first
" smallest features last

() Shortest path between features

I-G:‘- Ignore pocket in orderingl
() Feature with pocketing first
(7) Feature with podketing last

@ Collar before taper
() Taper before collar

@ Internal before external features
(") External before internal features
) Ignore internal { external in ordering

b

‘Cut sequence sirategy

o all rough cuts together first
Interweave rough cuts

o all trim cuts at the end

nterweave final cuts

everse cuts when possible

Reverse first bridge cut

b

Bridge cut strategy

() Cut bridges at end of operation
Stop only on first bridge cut
) Cut bridges at end of each feature
(@) Cut bridges at end of FIRST CUTS

Stop for bridge removal on first cut
() Don't cut bridges
() Only cut bridges

Accept changes by clicking {\\/

by
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Creating the Cutting Machining

With OPTICAM it is possible to create the cutting machining automatically or by
manually selecting faces or model edges.

Manual Creation of the Cutting Machining

Initially, we want to show you how to machine a single geometry by manually selecting
its faces with the mouse.
Right-click the branch Operationl in the OPTICAM Feature Manager.

In the context menu, click Manual feature recognition.

E|/’ Program ( STANDARD )
J-’i Origin
H" Strategy

=
'_;f'f{ Techneology

Mew Operation Ctrl+Alt+N
Operation cutting plan Ctrl+Alt+P

Automatic feature recognition

Manual feature recognition {"'_"J Ctrl+Alt+F I

In the Manual Feature Recognition dialog, activate the option Manual with automatic
connection. After selecting this option, you click on a face and the system automatically
finds all faces that can be wire cut and that are connected with the selected face.

OPTICAM ~ Manual Feature Recognition |

ZE »

No Face selected

Select a single Face from which to make the Feature.

Selection mode
| @ Manual with automatic connection|
"] use Advanced Face Checking
() Manual with automatic connection (by colours)

(") Manual face selection
(7 Manual edge selection

(7 Body Outline Feature

GibbsCAM OPTICAM Tutorial
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Click on a face of the internal aperture.

The system automatically identifies all faces belonging to the selected aperture and
allocates the programmed cutting technology (1 cut). In addition, the start hole is
positioned in front of the selected face and the start position in the center of the
selected face.

@ User advice: The start position is in the center of the selected face and the start
hole is perpendicular to and in front of the selected face (see below).

Start position and start hole
were automatically set

Identified faces

Accept the selection by clicking V
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For every selected aperture, OPTICAM creates a separate feature in the OPTICAM
Feature Manager. As only one aperture has been selected, there should also be only 1

feature:

> Program ( STANDARD )

“r Workpiece

-8 Operationl

-l Extrudedl

If you click on a feature in the OPTICAM Feature Manager, OPTICAM highlights the
geometry of the selected object and additionally displays the tool paths, the bridge, and

the start hole.

- Program ( STANDARD )
1# Origin

M Strategy

ff Technology

“r Workpiece
=43 Operationl

1 [y Technology

%7 Workpiece
-l

Diagram of the tool paths and the start hole.

Machining Simulation (Graphic Simulation)

In the following, we will check the machining operations through a simulation. OPTICAM
has two simulation forms:

Graphic Simulation simulates the tool paths WITHOUT depicting the material removal.

Solid Simulation simulates the tool paths and depicts the material removal.
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Right-click the branch Operationl in the OPTICAM Feature Manager.

In the context menu, select Graphic simulation of operation.

Mew Cperation Ctrl+Alt+M
Operation cutting plan Ctrl+Alt+P
Automatic feature recognition

Manual feature recognition Ctrl+Alt+F

Graphic simulation of operation -@ Ctrl+Alt+G
Solid simulation of operation Ctrl+Alt+5

A dialog opens that allows you to control the simulation:

‘OPTICAM  Simulation Control
X 2&&

|S'm|.iaﬁm controls

I

[7] Don't stop simulation at MO 1
Speed Control

0

i |

|Cutt'r|g information

b

Axis coordinates

Click E to start the simulation. Use Speed Control to control the simulation speed.

Speed Control

{J

At the end of the first cut, the simulation should stop as a machine stop (e.g. M01) is
programmed before the cutting off of the bridge.
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Use the E button to restart the simulation, and simulate the rest of the program.

@Tip: With the ﬂ button you can reset the simulation and then restart it.

Close the simulation dialog by clicking x

Further Functions of the OPTICAM Feature Manager

With the OPTICAM Feature Manager, you can influence and modify all cutting
parameters (e.g. the start hole position, the lead on/off, the used cutting technology ...).

Each programmed geometry has a separate feature in the OPTICAM Feature Manager.

=15 Program { STANDARD )

E_‘,ﬁ Operationl

*: Technology
Workpiece

-l Extrudedl

Clicking the + symbol in front of a feature

.ﬂ] Extrudedl

opens the selected feature so

that all cutting parameters are displayed in a tree structure.
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- == Program ( STANDARD )
1 Origin

M Strategy

i Technology

i Workpiece
-8 Operationl

= Origin
- M| Strategy
By Technology
i3 Workpiece Setting the working plane (reference plane height and secondary plane height)
- Extrudedl Direction of the offset
© )| Feature Strategy —— Seffing the strategy

B*—«-‘ Segmentl———Setting the size of the bridge
----- == Before Moves

.45 Technology

L) Lead

- Events

g Corner Relief

— | Setting the cutting technology

— Setting the lead on/off strategy and the start hole

— Additional events, e.g. machine stops or special NC-codes
— Setting the type of corner relief

— Method and parameters for pocketing

L2 After Moves

If you want to modify for example the parameters of the Lead on/off, you have to
Double-click the branch - Lead

If you want to modify the cutting technology, Double-click the branch 4% Technology

In this first example, no modification of the cutting parameters shall be carried out; the

following exercises will inform you in detail about the modification and adjustment of
cutting parameters.

Creating the NC Program

At the end of this exercise, we create the NC program.

Right-click the branch Operationl in the OPTICAM Feature Manager and select Output
operation NC file.

MNew Operation Ctrl+Alt+M
Operation cutting plan Ctrl+Alt+P

Automatic feature recognition

Manual feature recognition Ctrl+Alt+F
Graphic simulation of operation Ctrl+Alt+G
Rebuild program Ctrl+Alt+B
I Output operation NC file @ I
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In the background, the NC program for the selected
machine is created. Afterwards, a dialog for the

editing of the NC file will be opened in the OPTICAM
Feature Manager. File name Operations

Click the NC file name and afterwards the

(OPTICAM  NC Output |
v 2 4

File size (in kB)
Liso | oOperation1 | 1

- - l Open file in editor II [ Copy file ]
button. A text editor displaying the

just created NC program will be opened:

-

| Liso - Editor

= | B [ |

File

Edit

Format

View Help

NOO2
NOO3
NOO4
NOOS5
NOD&
NOO7
NOOBE
NOOS
NOL1O
NO11
NO12
NO13
NO14
NOL15
NO16
NO17
NO18
NO19
NO2Z20
NO21

L)

#BNOOL X+.

G0l
P50
G0l
G02
G0l
G02
G0l
G0l
GO0l
G02
G0l
a0l
G02
G0l
G0l
G0l
G02
G0l
M63
Mo2

000

x-1.

x-3.
X-2.
X+1.
xX+2.
Y+5.
X+7.
Y-4.
X+6.
X-7.
Y+4.
x-8.
x-3.
Y+8.
Y+9.
x-3.
x-1.

¥+.000 Q+.000 R+.000 G92

001

122
415
585
585
000
500
000
500
500
000
500
415
785
000
122
708

»

Y+7.586 mM62 B

Y+9.707 G42
Y+10.000 I+.707 1-.707

¥+9.000 I+.00000000000000 1-1.000

m

¥-5.000 1-1.000 1+.000

Y+5.000 I+1.000
MO0

Y+9.707
Y+8.293 G40 —

o &,
Close the editor o | = s . Close the dialog NC-OUTPUT as well: \‘/

Saving the OPTICAM Program

At the end, you save your work.

@ User advice: In addition to the GibbsCAM file GC14_Opticam_example_1.vnc, a
second file containing the OPTICAM machining information for the current program will
be saved. This OPTICAM file has the file extension .wire.opticam.

Close the file GC14_Opticam_example_1.vnc.

Mew Close [}

This exercise is now completed.
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Example 2: Multiple Cylindrical

Cuts

£y
-,

Demonstrated in This Example
Opening a file: GC14_Opticam_example_2
Using the Program Dialog for Basic Settings

Defining the Machine Origin
Defining the Cutting Technology (Manual Input)
Creating the Workpiece (Billet) Geometry

e

Setting the Cutting Heights (Reference Plane Height and Secondary Plane Height)

Setting the Operation Strategy

Manual Creation of the Cutting Machining

Machining Simulation (Graphic Simulation)

Machining Simulation (Solid Simulation)

Modifying the Operation Strategy

Modifying the Length of the Lead on/off

Modifying Various Machining Features at the Same Time
Creating the NC Program

Checking the NC Program at a Later Time
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Open GC14 Opticam_example 2

In GibbsCAM, open the sample file GC14_Opticam_example_2.vnc.

E File Edit View Modify Selids Features Window Plug-lns Macres WEDM  OPTICAM  Additive Help ‘GC14_Opticam_example_2.vnc... Search Q — O X
= =
y @E LB B [
= a I 1T g
Documen t View Coord CS Falette Workgroups Body Bag ~ Geometry Dimension Surface  Solid Syne Control Part Stations
Control... Systems Falette  Palette  Modeling Modeling g

EDM Parameters

Dialogs CamView

-1 origin
-} stisteqy
£/ Technology
./ Workpiece
-8 Operation 1
l’i Origin
] strateay

[, Technology

& Workpiece

Using the Program Dialog for Basic Settings

As a first step, we define the basic settings. This (OPTICAM  Program Setup |
means that we define the wire EDM machine for \/ x ? |§ Eéﬂ Q
which the program will be created and where Descrpton

the NC output file will be placed; additionally,

we define the start position of the program.

Double-click the branch Program (STANDARD) in
the OPTICAM Feature Manager to open the

dialog for the definition of the program default Postprocessor selection A
settings. Fill in the dialog as shown to the right: NC path [V] Current job directory
C:\Users\Public\Documents\opticamJab'y,
. . Manufacturer
Accept changes by clicking V G =
Postprocessor
[sTanDaRD ~|
Modell name
[w21wz ~|
Technology
[ Postprocessor options ]
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Defining the Machine Origin
In the next step, the position of the machine origin will be placed at the lower right

corner of the model.

Double-click the branch (Program) Origin in the OPTICAM Feature Manager to open the
dialog for the definition of the machine origin.

(OPTICAM  Origin |
VR?&@E 2

||:| -
|| Explicit origin coordinates

3 g Vertex

Explicit origin alignment

! ﬁ Z axis (wire) Face
i X axis Edge
i Y axis Edge

»

|o|ﬁetu'q'n A
% ¥ i
0. 0rnm 0.0rmm 0. 0rnm

The origin is graphically displayed by a symbol. The Z-axis of the origin is symbolized by a
graphic of the wire guide.

Currently, the machine origin is on the left side at the bottom of the workpiece
(see figure at left).

To define the origin at the lower right corner, put
the cursor at

Q the lower right g
corner and
Q left-click. This
moves the Q
origin to the
selected
position.

Close the Machine Origin dialog by clicking V
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Defining the Cutting Technology (Manual Input)

In the next step, we will define with which cutting technology the workpiece is to be

@ ER[&[S]T
E"'l,.-_:* Program [ STANDARD )
wfet QOrigin

machined.

Double-click the branch (Program) Technology in
the OPTICAM Feature Manager.

This opens the dialog for the definition of the

W |

7 Workpiece

cutting technology. &8 Operationl
Lt Ohrinin
OPTICAM  Technology |
v R ? g
=)
STD
Filters A
9 [} 1indude user tech in search
User Tech name
Wire diameter [0.25rnn'| v]
Wire type [Soﬂ Brass VI
Material [Steel v] Selecting cutting technology from database
Height [ 10.0mm v ]
Mumber of cuts [3 v]
RA 0.0pm
Quiputs Al
Records found 1
Cut Offset
1 0.205mm List of the cutting technology selected in the database
2 0.135mm
3 0.135mm
|m¢iﬁ- technology A
[ Use medified technology made in cuts
Amsimma e s 0 Maodification of the cutting technology selected in the database
or
[ Cuts editor ————t— Manual input of cutting technalogy

You can either select the parameters of the cutting technology from a database or enter

them manually.

In the first few exercises, we will enter the cutting technology manually. You can do this

as follows:
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Cuts editor

Click the |
enter the cutting technology.

l button. A dialog opens where you can manually

=)

v X2

Show [ hide data Cuts data

[ Show all ] [ Hide all ] [ overwrite machine technology Clear data from user hed'1] [ Save user tech

] [ Reset

B--ElCuts no.

----Of'fset
----Generator register
-[]Offset register
Generator setting

Cutsno.  Offset  Generator re.. Offsetreg.. Generator setti.. Feedrate

Frequency reduction
Clearance
.[J|Feedrate limit
----SpEEd

-.[¥] Application
[¥]5urface finish
Predision
-.[¥]Rough cut

Wire dia...

ot e o o

1

Wire name  C..

Activate the input fields by selecting the option [¥]0verwrite machine technology

Cuts data
I Overwrite machine technology I [:Iear data from user ted'] [ Save user tech ] ’ Reset ]
Cuts no.  Offset  Generator register  Offset register  Generator sett.. Feedrate Wire diam... Wi
01 0 mm -1 -1 DEF 10.000000 mm... 0.25 mm

To machine the geometries with 3 cuts, please set the dialog as follows:

Cuts data

[¥]Dverwrite machine technology! [:Iear data from user tech] [ Save user tech ] [ Reset ]
Cuts no. Offset Generator register  Offset register  Generat... Feedrate Wire diame... Wire
0 0.2 mm 501 0 DEF 10.000000 mm/min 0.25 mm DE
02 016 mm 502 0 DEF 10000000 rmm/min 0.25 mm DE|
03 0131 mm 503 0 DEF 10.000000 mm/min 0.25 mm DE
[] o4

Accept changes by clicking b\/ button. The system will go back to the Technology

dialog.

&
Close this dialog as well by clicking on \/
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Creating the Workpiece (Billet) Geometry

In the next dialog, you can define the geometry of the workpiece (billet).

Double-click the branch (Program) Workpiece in the OPTICAM Feature Manager.

¢ B R & & B
-2 Program ( STAMDARD )
.Ld_ Origin
J,j| Strategy
£ Technology
48 Operationl
,[d Origin
Ll Strategy
|r_$,: Technology
‘-.,.v Workpiece

Fill in the dialog as follows:

(OPTICAM  Workpiece |
S == 3
“/ X ? (&2 ;
o = _—_{E‘l
|® Use box around solids |
(1 Use spedific solid
() Use STL file
|BOK £
Extra in X- 0.0mm
Extrain Y- 0.0mm
Extrain Z- 0.0mm
Extra in X+ 0.0mm
Extrain Y+ 0.0mm
Extrain Z+ 0.0mm
|Solid body v|
|s11 file v |

Accept changes by clicking G\/.

W |

Setting the Cutting Heights (Reference Plane Height
and Secondary Plane Height)

The following dialog sets among other things the name of the NC output file as well as

the Z-height of the Reference and the Secondary Plane Height.

Double-click the branch Operationl in the OPTICAM Feature Manager.
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¢ BR[o S5
---,'.» Program ( STANDARD )

-.[# Origin

- M Strategy

i# Technology

7 Workpiece
Opemtlnnl

[y Technology
------ L7 Workpiece

In the field Description, you can enter a comment to the program. In the field FileName,
the name of the NC output file is set. Additionally, you set the general Start Position and
the height of the working planes (Reference plane height / Secondary plane height).

Operation Setup

|
/X?@J 4

Description
Example 2

File name
2

CMD file name

Part number
2

o

|Frn|1'| position (from origin)

[ wire is threaded at start

Explicit from coordinates

Reference ¥ 0.0mm ¥ 0.0mm

Machine origin -
Working planes (from Qrigin Z0) "

Reference plane height 0.0mm

Secondary plane height 10.0mm
Nozzles A

() Distance to upper nozzle 5.0mm

(@ Upper nozzle height 15.0mm

(") Distance to lower nozzle 5.0mm

@ Lower nozzle height -5.0mm
|Gn|.p features ]
ID Group repeated Feat.lresl

@ User advice: Do NOT activate the option “Group repeated Features”.

&,
Accept changes by clicking \/
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Setting the Cutting Strategy

In the next dialog, you set the strategy with which the workpiece is to be machined. The
geometry will be machined in a way that the bridge will be cut at the end of the first cut
and afterwards the two trim cuts will be done in reverse cuts (forwards/backwards).

Double-click the branch (Operation) Strategy in the OPTICAM Feature Manager.

©® B R ¢ &

---,',» Program ( STANDARD )
1z Origin

M4 Strategy

&% Technology

"-.f Workpiece

E| , i Operationl

L+ Qrigin

¢ Technology
LAy Workpiece

Set the dialog as shown on the right, and then accept

changes by clicking ﬂ\/.

Creating the Cutting Machining

With OPTICAM it is possible to create the cutting
machining automatically or by manually selecting

faces or model edges.

Manual Creation of the Cutting Machining

Initially, we want to show you how to machine single
geometries by manually selecting their faces with the

mouse.

Right-click the branch Operationl in the OPTICAM

Feature Manager.

In the context menu, click Manual feature

recognition.

(OPTICAM  Operation Strategy |

JR?EE 2

() Use program strategy

| @ Use operation strategy |
) Use feature strategy

p:d

|Feau.re sequence strategy

(@ Feature order from feature list
" Smallest features first
) smallest features last
() Shortest path between features

(@ Ignore pocket in ordering
() Feature with pocketing first
() Feature with pocketing last

@ Collar before taper
() Taper before collar

I-@- Internal before external feat..lresl
_| External before internal features
() Ignore internal [ external in ordering

p:d

|Cut seqguence strategy

[T IDo all rough cuts together first
Interweave rough cuts

[ ¥Do all trim cuts at the end
[Interweave final cuts

Reverse cuts when possible

Reverse first bridge cut

p:]

|Bridge cut strategy
(71 Cut bridges at end of operation
Stop only on first bridge cut

(™) Cut bridges at end of each feature
@ Cut bridges at end of FIRST CUTS

Stop for bridge removal on first cut
() Don't cut bridges
(7 Only cut bridges

One cut only for bridge removal
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MNew Operation Ctrl+Alt+ M
Operation cutting plan Ctrl+Alt+P

Automatic feature recognition

Manual feature recognition @ Ctrl+Alt+F

In the Manual Feature Recognition dialog, choose the option Manual with automatic
connection.

After choosing this option, you can click on a face and the system will automatically find
all faces that can be wire cut and are connected with the selected face.

(OPTICAM  Manual Feature Recognition |

vR 2 4

No Face selected |

Select a single Face from which to make the Feature.

Selection mode
|G Manual with automatic connetﬁonl
[] Use Advanced Face Checking
~) Manual with automatic connection (by colours)

~ Manual face selection
() Manual edge selection
() Body Outline Feature

Click successively on one face of each of the five apertures.

Click each time on the external surface on the left so that the machining operation will
be started in the center of the selected surface.
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Accept the selection by clicking Q/

For each selected aperture, OPTICAM creates a separate feature in the OPTICAM
Feature Manager. Because five apertures have been selected, the tree shows five
features:

Program ( STANDARD )

1= Origin
M Strategy
£# Technology

=

“s Workpiece
-8 Operationl

[j---]{_ﬂ] Extrudedl
[j---]{_ﬂ] Extruded?
[j---]{_ﬂ] Extruded3
[j---]{_ﬂ] Extrudedd
[j---]{_ﬂ] Extrudedd

@ User advice: If only one feature is shown, you have probably activated the option
“Group repeated Features” in the dialog Operationl. This unites identical features into
one feature.

If you click the branch Operationl in the OPTICAM Feature Manager, all geometry of all
existing features will be highlighted.
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(=== Program ( STANDARD )
L:-L Origin
M Strategy
i Technology
+ Workpiece
-}# Origin
.. Wi Strategy
-.[B Technology
% Workpiece
[j---lﬂ] Extrudedl
[-Jiji Extruded2
[j---lﬂ] Extruded3
=
[

H-lfi Extrudeds
H- Il ExtrudedS

If you click on one or various features in the OPTICAM Feature Manager, OPTICAM will
highlight the geometries of the selected objects and additionally display the tool paths,

the bridge and the start hole.

2y oy
Vet

----- w7 Workpiece
Hfl Extrudedl
H-JIi Extruded2

[
[
[ Extruded3
[ Extrudedd
- Extrudeds

Diagram of the tool paths and the start hole:

Machining Simulation (Graphic Simulation)

In the following, we will check the machining operations through a simulation. OPTICAM
has two simulation forms:
Graphic Simulation simulates the tool paths WITHOUT depicting the material removal.
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Solid Simulation simulates the tool paths and depicts the material removal.

Right-click the branch Operationl in the OPTICAM Feature Manager. In the context
menu, select Graphic simulation of operation.

(= /.;» Program ( STAMDARD )

M Origin

Mew Cperation Ctrl+Alt+M
Operation cutting plan Ctrl+Alt+P
Automatic feature recognition

Manual feature recognition Ctrl+Alt+F

Graphic simulation of operation -@ Ctrl+Alt+G

Solid simulation of operation Ctrl+ Alt+5

A dialog opens that allows you to control the simulation:

(OPTICAM  Simulation Control

X ?EE 2

Speed Control

U

b o2

[T Don't stop simulation at MO1

ﬁ |

|Cutt'l19 information

Axis coordinates

Click E to start the simulation. Use Speed Control to control the simulation speed.

Speed Control

u;

At the end of the first cut, the simulation should stop as a machine stop (e.g. M01) is
programmed before the cutting off of the bridge.
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Use the E button to restart the simulation.

@ User advice: Activate the option [¥|Don'tstop simulation at MO1 if the simulation is not
supposed to stop at every machine stop (e.g. M01).

Simulate the complete program. Close the simulation dialog by clicking x button.

Machining Simulation (Solid Simulation)

You may have noticed that the Graphic Simulation does not depict the material
removal, and the bridge is not clearly depicted either.

Therefore, we will now use the Solid Simulation which will give you a more detailed
overview of the tool paths.

Right-click the branch Operationl in the OPTICAM Feature Manager. In the context
menu, click Solid simulation of operation.

r\./ Workpiece “
Efmﬁ
== I N=]
- MNew Operation Ctrl+Alt+M
....... &J» Or
....... ﬂi Str Operation cutting plan Ctrl+Alt+P
------- [E’Jﬂ Te Automnatic feature recognition
"""" Q R Manual feature recognition Ctrl+Alt+F
- Hl]l Ext o _ )
11 3 Graphic simulation of operation Ctrl+Alt+G
E] .....
H__ I Selid simulation of operation ,@ Ctrl+Alt+5
[z H]]' Exti

A dialog opens that allows you to control the solid simulation:
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‘OPTICAM Simulation Control

X ?@E

|Si|ﬂ.iaﬁon controls

]
q B Mo
Don't stop simulation at MO1
Speed Control
J
Cutting information ~

Axis coordinates

Click E to start the simulation. Use Speed Control to control the simulation speed.

Speed Control
)

The simulation type “Solid Simulation” clearly depicts the material removal and the
position of the start holes.

-’

LAY

: \
x

At the end of the first cut, the simulation should stop as a machine stop (e.g. M01) is
programmed before the cutting off of the bridge.

By extending the area around the start hole, you can clearly identify the bridge which
has been created by the machine stop.

GibbsCAM OPTICAM Tutorial Page 41 of 165 last saved: 2021-04-16 at 17:56



b

\
K\

Use the E button to restart the simulation.

@ User advice: Activate the option [¥|Don'tstop simulation atMOL if the simulation is not
supposed to stop at every machine stop (e.g. M01).

&Y
2

Simulate the complete program.

A
<
@Tip: With the J button you can reset the simulation and then restart it.

Close the simulation dialog by clicking ;{
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Modifying the Operation Strategy

Perhaps you remember that at the beginning of the
program we set “Cut bridges at end of FIRST CUTS”
and “Stop for bridge removal on first cut” as our

cutting strategy.

A disadvantage of this strategy is that the operator

has to remove the slug after every main cut.

b

|m‘dge cut strategy

() Cut bridges at end of operation
Stop only on first bridge cut

(%) Cut bridges at end of each feature
(@ Cut bridges at end of FIRST CUTS

Stop for bridge removal on first cut

() Don't cut bridges
() Only cut bridges

One cut only for bridge removal

In many cases, it makes more sense to do All Rough Cuts together first, and then

successively cut all Bridges and do the Trim Cuts last.

To set the above-mentioned strategy, proceed as follows:

Double-click the branch (Operation) Strategy in the OPTICAM Feature Manager.

@ B R & & u

- Program { STANDARD )
,L-_"_ Origin

- 4] Strategy

2 Technclogy

-5 Workpiece
248 Operationl
il Qrigin

[ Technology
Ly Workpiece

|Cutsemer|ﬁ: strategy

I Do all rough cuts together ﬁrstl
[ Interweave rough cuts

Do all trim cuts at the end
[ interweave final cuts
Reverse cuts when possible

Reverse first bridge cut

A

|Bn'dge cut strategy

() Cut bridges at end of operation
Stop only on first bridge cut

() Cut bridges at end of each feature
Iﬁ Cut bridges at end of FIRST CUTS I
[7] 5top for bridge removal on first cut

() Don't cut bridges
() Only cut bridges

One cut only for bridge remowval

&
Accept changes by clicking \/ .

»

W |

Modify the strategy settings as follows:
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Repeated Machining Simulation (Solid Simulation)

To check the newly set strategy, we will restart the Solid Simulation.

Right-click the branch Operationl and select Solid simulation of operation.

Mew Operation Ctrl+Alt+N

& Workpiece

Operation cutting plan Ctrl+Alt+P
Automatic feature recognition
Manual feature recognition Ctrl+Alt+F

Graphic simulation of cperation Ctrl+Alt+G
Solid simulation of operation {b Ctrl+Alt+5

Use the E button to start the simulation.

Please continue working independently...
Close the simulation dialog by clicking x button.

Modifying Start Hole Position and Length of Lead off

In the Solid Simulation, you can see that the Start hole is too close to the contour and
the Lead off is too long (see following figure).

v

With the OPTICAM Feature Manager, you can influence and modify all cutting
parameters. In this case, we want to modify the Lead on/off parameters, modify the
start hole position and shorten the Lead off.

For each aperture, OPTICAM creates a separate feature in the OPTICAM Feature
Manager.

Opening a feature leads to the display of all cutting parameters of the selected feature.

To modify the parameters of the Lead on/off, open the first feature of the OPTICAM
Feature Manager and double-click the branch 2 "4 of that feature.
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1 Origin

M4 Strategy
Technology
L7 Workpiece
143 Operationl
et Origin
- Jil Strategy

=~ Program [ STANDARD )

|y Technology
..y Workpiece

-l Extrudedl
-l Extruded?2
[ Extruded3
-l Extrudedd
G-l Extrudeds

o Operationl
a A

&fp Origin
“Alﬁ Strategy

|_§J\ Technology
g Workpiece

c_j.....H]]'I Extrudedl
H] Feature Strategy

L
= \,IL Segment 1

E‘:}r Before Moves

S Technology

e
;? Events

\VJ Corner Relief

l@:‘ Pocket

gﬁ After Moves

This opens the Lead on / off dialog.
Click the field Lead on / off and modify the length of the Lead On to 5 and of the Lead

Off to 0.6 mm.

a Operationl
a A

&_/‘i\ Crigin
ﬂ:ﬁ Strategy

=
- Technology

-l # Workpiece
~/ P
[_3.....M]| Extrudedl
E Hj Feature Strategy

B

= ~\+ Segment 1
E% Before Moves
Techneology
;? Events

T Corner Relief

@L Pocket

éﬁ After Moves

Lead on/off @
X ?&E
& : 3
o & ___{}ﬂ
Starthole Lead On Lead Off
Endpoint
-_Lead onfoff @ﬁ @—1
@ Line @ Line
@) Arc () Are
() Full Arc () Full arc
() Meander
I Length: 5.0mm I I Length: 0.6mm I [ Copy LjO ]
Angle: 0.0® Angle: 0.o= Copy LjO
Extension: 0.0mm Extension: 0.0mm Copy LjO
Arc radius: 0.3mm Arc radius: 0.3mm Copy LjO
Number of Meanders: | 4
Meander width: 3.0mm

&
Accept changes by clicking \/ .

But the modification of the lead off only extends to the selected feature. To adjust the
lead off of the other four features, you would have to repeat the process four times.

As this would be a bit laborious, OPTICAM offers the possibility to modify various
features at the same time.
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Modifying Various Machining Features at the Same Time

Holding down the Ctrl key, click successively on each of the four features in the
OPTICAM Feature Manager that you have not yet modified.

5l Extrudedt
ﬁj Feature Strategy

------- ;ri Events

------- \,;/ Corner Relief

il I + i

Now right-click one of the four features and, on the context menu, select Multiple edit >
Edit lead parameters.

= jj Bdrudedt
ﬁj Feature Strategy

------- ;,—' Events

------- \;/ Corner Relief

Extrud g

=]l

H]]I Mew Cperation Ctrl+Alt+N
! By ] extruy
G M]I B Operation cutting plan Ctrl+Alt+P
[+ H]]I Extrud Automatic feature recognition

Rebuild feature -
Edit feature parameters

DML TR Edit feature strategy
Rebuild program Ctrl+Alt+B Edit segment parameters
Edit technology parameters
Edit lead parameters h

Multiple edit 4 Edit pocket parameters

Output feature NC file

Delete operation

This opens the Lead on/off dialog.
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Click the field dialog Lead on/off and modify the length of the Lead On to 5 and of the

Lead Off to 0.6 mm.

Accept changes by clicking J .

This time, the modification extends to all selected features.

=
-~

Lead on/off @
VK? B
o 2 =
Starthole Lead On Lead Off
Endpaint
B B
@ Line @ Line
() Arc () Arc
() Full Arc () Full arc
() Meander
I Length: 5.0mm I Length: 0.6mm I [ Copy LjO ]
Angle: 0.0® Angle: 0.0®
Extension: 0.0mm Extension: 0.0mm
Arc radius: 0.3mm Arc radius: 0.3mm
Number of Meanders: | 4
Meander width: 3.0mm

 ~/
-~
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Repeated Machining Simulation (Solid Simulation)

To check the modified Lead off, we will restart the Solid Simulation.

Right-click the branch Operationl in the OPTICAM Feature Manager and, on the context
menu, click Solid simulation of operation.

Mew Operation Ctrl+Alt+N
Operation cutting plan Ctrl+Alt+P
------- I_:D‘ Te Automatic feature recognition
"""" 7 W Manual feature recognition Ctrl+Alt+F
R R |
'T]J Graphic simulation of cperation Ctrl+Alt+G
= Ext
b ' v] Solid simulation of operation ,@ Ctrl+Alt+5
e~ €

Please continue working independently...

Close the simulation dialog by clicking x button.

Creating the NC Program

At the end of this exercise, we create the NC program.

Right-click the branch Operationl in the OPTICAM Feature Manager and select the
command Output operation NC file.

Program ( STANDARD )
-4 Origin
ﬁ] Strategy

Mew Operation Ctrl+Alt+N
Operation cutting plan Ctrl+Alt+P

Automatic feature recognition

V Wo Manual feature recognition Ctrl+Alt+F
aged
Graphic simulation of operation Ctrl+Alt+G
Rebuild pregram Ctrl+Alt+B
I Output operation NC file {l“_“) I

In the background, the NC program for the selected machine is created. Afterwards, a
dialog for the editing of the NC file will be opened in the OPTICAM Feature Manager.

Click the file name in the dialog and then the button.
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(OPTICAM

NC Output

v

P

=]

}?

File name Operations File size (in kB)
2.iso Operationl 5
I[ Open file in editor ]I [ Copy file ]

A text editor opens which displays the just created NC program:

.

z@i&1

| 2iso - Editor
File Edit Format Wiew Help
%NOOL X+.000 Y+.000 Q+.000 R+.000 G92 -~
NOO2 GOl X-15.000 Y+25.000 M62 -
NOO3 P50 z)
NOO4 GOl ¥+30.000 G42 n
NOO5 GO2 X-10.000 Y+25.000 I+.00000000000000 J-5.000
NOO6 GOL X-5.000
NOO7 GO1 ¥+5.000
NOOE GOl X-25.000
NOO9 GOL Y+25.000
NO10 GO1 X-20.000
NO11l GO2 X-15.993 ¥+29.900 I+5.000 J+.00000000000000
NO12 GOl X-15.874 Y+29.312 G40
NO13 M63
NO14 GOl X-15.000 Y+60.000 M62
NO15 P50
NO16 GOl Y+65.000 G42
NO17 GO2 X-10.000 Y+60.000 I+.00000000000000 J-5.000
NO18& GOl X-5.000
NO19 GO1 ¥+40.000
NO20 GOl X-25.000
NO21 GOl Y+60.000 i
4 2
S|
Close the editor = X .
|oPTicAM  nec-oUTRUT |
| J] ? 2
Close the dialog NC-OUTPUT as well .

Checking the NC Program at a Later Time

You can also examine the newly created NC program without
having to create an NC file every time. You can do this as follows:

Select the menu order Tools \ OPTICAM \ Post-Processing \ Edit NC File.
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Tools | Window  Help xl

SOLIDWORKS Applications 4
Xpress Products 3
| opTICAM v Operation 8
Utilities 4
B Defeature...
Ty Post-Processing DI Select a Post-Processor
mec Export To AEC..
Python 4 Create an Output NC File
Select Settings > Edit NC File [
@ Magpnified Selection Help 3 Neutral Format Output
Box Selection
i Customize Menu Custemize Menu
9 Lasso Selection

This opens the most recently created NC file in an editor.

Saving the OPTICAM Program

At the end, you should save your work.

@ User advice: In addition to the GibbsCAM file GC14_Opticam_example_2.vnc, a
second file containing the OPTICAM machining information for the current program will
be saved. This OPTICAM file has the file extension .wire.opticam.

Close the file GC14_Opticam_example_2.vnc.

Open Mew Close h

This exercise is now completed.
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Example 3: Taper, Variable
Taper

Demonstrated in This Example

Opening a file: GC14_Opticam_example_3

Positioning the Machine Origin in the Center of an Edge

Defining the Cutting Technology (Technology from Database)

Creating the Workpiece (Billet) Geometry

Setting the Cutting Heights (Reference Plane Height and Secondary Plane Height)
Setting the Cutting Strategy

Automatic Creation of the Cutting Machining through Feature Recognition
Setting the Position of the Start Hole and the Length of the Lead off
Adjusting the Size of the Bridge

Machining Simulation (Solid Simulation)

Depiction of Slugs during the Simulation

Creating the NC Program
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Open GC14 Opticam_example 3

In GibbsCAM, open the sample file GC14_Opticam_example_3.vnc.

-Sean:hq - o X

I&@z— L.

oooooo View Coord CS Palette Workgroups Bo dyB g

C ntrs I... Syt ms

EDM Parameters

Dialogs CamView

5/‘ Program ( Standard }

rid. Origin
hl Strategy
Eg Technology
:J Workpiece
[<]
B‘\L g Operation 1
M. Origin
‘m Strategy

| Dy, Technology
VW rkpiec

Geometry Dimension Surface olid
Palette Palette MdlgMdIg

WEDM  OPTICAM  Additive Help

|§D'|

Using the Program Dialog for Basic Settings

(OPTICAM  Program Setup

EET

As a first step, we define the basic settings again.

Double-click the branch Program (STANDARD) in

the OPTICAM Feature Manager to open the
dialog for the definition of the program default

settings.

Fill in the dialog as shown to the right:

Accept changes by clicking %

Sync Control Part Stations

Description

g

Post-Processor Selection

R

MNCPath

Current Job Directory
C:\Users\Public\Documents\opticam Job',

Lo

Manufacturers

[so

Post-Processor

[sTANDARD

Modell-MName

[w1w2

Technology...

[

Post-Processor Options...
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Positioning the Machine Origin in the Center of an Edge and
Reversing the Direction of the Z-Axis

In the next step, we define the position of the machine origin which is to be placed in
the center of the model’s leading edge this time.

Double-click (Program) Origin to open the dialog to define the machine origin.
—
=, =
VR? @& 2
I Display originl

| Aricin |
== 1

|| Explicit origin coordinates

i g Vertex

Explicit origin alignment

i ?{ Z axis (wire) Face

X axis Edge

&
g Y axis Edge
P_L .

Igir

% ¥ i
0. 0rnm 0.0rmm 0. 0rnm

Currently, the machine origin is on the left side at the bottom of the workpiece (see
following figure).

To position the origin in the center of the model’s lower leading edge, position the
cursor approximately in the center of the model’s lower leading edge and click with the
left mouse button.
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Cursor Position

This moves the origin on the selected edge. However, it is unclear whether the new
origin is exactly in the center of the edge.

Looking at the dialog Machine Origin will help us (example).

Displays 0% to 100% of the selected edge.

Activating this option 50% would be the center of the edge.
moves the arigin to the
center of the selected Currently, the origin is located at 43% and

edge \ therafore not in thy
P = hY
Explicit oNrdinatﬁs

g O[e J=Aoomm ]

[ Explicit origin alignment

! F:i? Z axis (wire) Face
§ ¥ axds Edge
; Y axis Edge

GibbsCAM OPTICAM Tutorial Page 54 of 165 last saved: 2021-04-16 at 17:56



The origin is not exactly in the center of the selected edge, but 43% away from the
origin of the edge. If you changed the value to 50%, the origin would be in the center of

the edge. But it is easier to activate the option Origin

ii This moves the origin exactly to the center of the edge.

0% ii @

Center of the edge 100 %

However, it may happen that the Z-axis of the origin points in the wrong direction.

But the nozzle icon along the Z-axis of the origin must point in the positive Z-direction.

To reverse the direction of the origin, position the cursor in the dialog box Z axis (wire),
and click on a plane face on which the Z-axis of the origin is to be aligned.

| arigin |
== |

Explicit origin coordinates

g g @ [43 |- 0.0mm

Explicit origin alignment

! i Z axis (wire) Face

¥ axis Edge

ﬁ Y axis Edge

Thus, the direction of the Z-axis is reversed.

Close the dialog Machine Origin by clicking v
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Defining the Cutting Technology (from Database)

In the next step, we will define with which cutting technology the workpiece is be

machined.

Double-click the branch (Program) Technology in the OPTICAM Feature Manager to

open the dialog for the definition of the cutting
technology.

¢ E B & @ w

=15 Program ( STANDARD )

W |

L8 Workpiece

You can either select the parameters of the cutting
technology from a database or enter them manually.

In the first few exercises, you have entered the cutting
technology manually. However, in this example the
technology is to be loaded from the Technology
Database.

You can do this as follows:

Select suitable technology parameters from the listboxes
Wire Diameter, Wire Type, Material, and Height, as
follows:

(OPTICAM  Technology

v X ¢
@

STD

}?

|Fdhers
g [T indude user tech in search

User Tech name

S

Wire diameter ’U.}‘_Smm

Wire type [Brass

Material [Sheel

Height [ 10.0mm

Mumber of cuts [1

RA [U.Dum v]
|O.|tp|.|i:; a |
Records found
Cut Offset
1 0. Ornm
|Modfv technology A |

[7] Use modified technology made in cuts
[ Take over selected tech in cuts editor

[ Cuts editor
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|Hbﬂ’s A

9 [ indude user tech in search

User Tech name

Wire Diameter ’g,gsq-nm ’]
Wire Type |50ft Brass 7]
Material |steel z)
Height [30.Umm ']
Number of Cuts ’3 ']
RA 0.0pm
outputs -
Records found 1

Cut Offset

1 0.205mm

2 0.136mm

3 0.136mm

In the dialog area Records found the selected cutting technology will be displayed.

@ User advice: The input fields of the technology database vary according to the
selected postprocessor and often only contain a few example technologies. For most
wire EDM machines, complete technology databases are optionally available.

Accept the selection of the technology parameters by clicking G\/.

Creating the Workpiece (Billet) Geometry

In the next dialog, you can define the geometry of the workpiece (billet).

Double-click the branch (Program) Workpiece in the OPTICAM Feature Manager.
AEIRNRGCIE

[=-_-> Program { STANDARD )
L.l Origin
" M| Strategy

i# Technology

: o
S

W

‘\,,- Workpiece

The workpiece (billet) is to be derived from the solid body; additionally, no allowance
values are to be defined.

Fill in the dialog as follows:
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(OPTICAM  Workpiece |
IR? B
f @
I-@‘- Use box around solidsl
(" Use spedific solid
() Use STL file
|er a
Extra in X- 0.0mm
Extra in Y- 0.0mm
Extrain Z- 0.0mm
Extrain X+ 0.0mm
Extra in Y+ 0.0mm
Extrain Z+ 0.0mm
|Snid body > |
|STL file > |

Accept changes by clicking G\/.

Setting the Cutting Heights (Reference Plane Height and
Secondary Plane Height)

The following dialog sets among other things the name of the NC output file as well as
the Z-height of the Reference and the Secondary Plane Height.

Double-click the branch Operationl in the OPTICAM Feature Manager.
AEREIRIENN]

..... [y Technology

L Waorkpiece

Fill in the fields Description, FileName and PartNumber as follows:
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Operation Setup |

\/X?'éf" &

Description
Example 3

FileName
3

CMD FileName

Parthlumber
3

In this example, the Secondary plane height is to be identified in the model.

Position the cursor in the input field Secondary plane height.

Working planes (from Origin 20) A |

Reference plane height 0.0mm

Secondary plane height m

Click on an edge (a plain face or a vertex) on the top level of the model. OPTICAM
calculates the Z-height of the selected element and passes the value on to the dialog

box Secondary plane height.

|mii|g planes (from Origin Z0) A |
Reference plane height 0.0mm
Secondary plane height 30,0mm

Accept changes by clicking V

Setting the Cutting Strategy

In the next dialog, you can define with which strategy the workpiece is to be machined.

Double-click the branch (Operation) Strategy in — .
the OPTicAM Feature Mmeger. o [STETEISTETH] % |
e eature Vianager. == ,-J Program ( STANDARD )
The geometries are to be processed in a way that ﬁ oy
the Bridges are Cut at the End of the Operation. % Technology
----- L7 Workpiece

The main cut and the 2 trim cuts are to be done in -
,g Operatmnl

Reverse Cuts (forwards/backwards). -1z Origin

i[Oy Technology
L%y Workpiece
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Set the dialog as follows:

(OPTICAM  Operation Strategy |

JRIBR 2

(7 Use program strategy
| @ Use operation strategy|
(1 Use feature strateqy

b:d

|Feah.re sequence strategy

(@) Feature order from feature list
(1 smallest features first

("1 Gmallest features last

(") Shortest path between features

@) Ignore pocket in ordering
(7) Feature with pocketing first
() Feature with pocketing last

@ Collar before taper
() Taper before collar

I-é- Internal before external Feah.lresl

(1 External before internal features
() Ignore internal [ external in ordering

b=y

|Cut sequence strateqy
"] Do all rough cuts together first
Interweave rough cuts
Do all trim cuts at the end
Interweave final cuts
|[7] Reverse cuts when possible|
Reverse first bridge cut

Bridge cut strategy

(@) Cut bridges at end of operation I
[ 5top only on first bridge cut

(71 Cut bridges at end of each feature

(7) Cut bridges at end of FIRST CUTS

»

Stop for bridge removal on first cut
() Don't cut bridges
() Only cut bridges

I|:| One cut only for bridge removall

&
Accept changes by clicking \/

Creating the Cutting Machining

As you probably know from the first examples, with OPTICAM it is possible to create the
cutting machining automatically or by manually selecting faces or model edges.

Because all internal apertures are to be machined in this example, the cutting machining
will be automatically created by the system.
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Automatic Creation of the Cutting Machining

Right-click the branch Operationl in the OPTICAM Feature Manager and, on the context
menu, click Automatic Feature Recognition.

&_x_-;_ Crigin
H] Strategy
E.’QZ Technology

_ 1

B |

Mew Operation Ctrl+Alt+N

Operation Cutting Plan Ctrl+Alt+P

Autemnatic Feature Recognition x{t’;

VW Manual Feature Recognition Ctrl+Alt+F

The dialog Automatic Feature Recognition opens. To machine only the internal
apertures, set the dialog as follows:

(OPTICAM  Automatic Feature-Recognition |

vV ?E&m

|Sirateg$ ] |

Use new operation for each body

() External and internal features
| '@ Internal (die) features only |
(") External (punch) features only

In order to set what exactly the Feature Recognition is supposed to recognize, click the
[ Feature recognition settings

l button in the dialog.

[options A
[Juse colour list

Choaose list:

[ Manage lists ]

[ Start hole settings ]

I[ Feature recognition settings ]I

A dialog containing setting parameters for the Feature Recognition opens.

Make sure that the dialog looks as follows:

GibbsCAM OPTICAM Tutorial Page 61 of 165 last saved: 2021-04-16 at 17:56



Settings =

v R ? &

Basic settings Feature types General settings

Colour settings

Start hole settings Extruded Group repeated features

Cylinder Check for collars and tapers
Cone Ignore when multiple start holes found
Constant taper [T Advanced feature recognition (slower)
Variable taper Do not use faces with small area as start face
Four axis Area:  0.0mm?2
Indined extruded Automatically apply templates
Indined cylinder [T Use start hole settings
Indined cone Cut wire between features
Recognize variable taper as four axis
Max. angle;  45.0°

Select / deselect al Select / deselect all

Accept changes by clicking V Close the Feature Recognition dialog: %

The system will now search the solid body for all geometries that can be wire cut
(feature recognition) and create a machining suggestion with the cutting parameters
previously set.

The feature recognition searches . .
the model and identifies the Identified geametries
wireable geometries

For each geometry that can be wire cut, OPTICAM creates a separate feature in the
OPTICAM Feature Manager. As six geometries have been identified, there should also be
six features:
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= ‘.L:E i Qperationl

c;f; Origin
Albj"j Strategy

‘_‘,] Technology

S/ Workpiece
+ ----- 0 HI Extrudedl
+ ----- 0 HI Cylinder2 - d = 3.2123mm
- ]Ji Cylinder3 - d = 4.9442mm
+ ----- J}’ Four axisd

+ ----- | ]]i Constant taper5

e | ]]i Constant taperd

@ User advice: Please note that OPTICAM distinguishes between the identified
geometries and divides them into categories:

e Extruded = Cylindrical cut on any feature

e Cylinder = Cylindrical round hole

e Cone = Tapered round hole

e Constant Taper = Constant taper (can be output to the NC data as a taper)

e Variable Taper = Taper changes within the feature (can be output as a variable
taper)

e Four Axis = Upper and lower plain are different — (NC output as a four axis)

e Inclined Extruded, Cylinder and Cone = Features, type Extruded, Cylinder and
Cone, introduced into the model diagonally and at an angle.

The geometry differentiation is very important for the NC output as the necessary NC
output is automatically identified.
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@ Remember:

If you click the branch Operationl in the OPTICAM Feature Manager, the geometries of
all existing features will be highlighted.

@ Workpiece

-1 o >
H Origin
ﬁ Strategy

@: Technology
- Workpiece

- 1] Extrudedl

i
a- [l Cylinder2 - d = 9.2123mm
a-J1|j Cylinder3 - d = 4.9442mm
i
i
A

jﬂa Four axisd

]Ijli Constant taperd
j.’iii Constant taperd

If you click on one or various features in the OPTICAM Feature Manager, OPTICAM will
highlight the geometries of the selected feature(s) and additionally display the tool
paths, the bridge, and the start hole.

Q Workpiece
o

[
[2
[
o oy
[
[2

However, it also works the other way round: If you click on a feature in the solid model,
the corresponding entry will be highlighted in the OPTICAM Feature Manager.

& Workpiece

=l (] ] ¥ { pru) ru |

=

£

-
£
=
o
i
[nd]
'
o
1
.
P
El

Ef
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Setting the Start Hole Position and the Length of the
Lead off

Using the OPTICAM Feature Manager, you can influence and modify all cutting
parameters. In our case, we want to change the lead on / lead off parameters and the
position of the start hole and shorten the lead off.

For each aperture, OPTICAM creates a separate feature in the OPTICAM Feature
Manager.

Holding down the Ctrl key, and click successively each of the six features:

- Workpiece
[j[’ll Extruded1

e =% J1[ ] cylinder2 - d = 9.2123mm

ctrl = EJ-----[S]J-I Cylinder3 -

% E]-----ﬁj Four axisd

8 §1'] Constant tapers

[]Hl I Constant taperS

Now right-click one of the six features and, on the context menu, click Multiple edit >
Edit lead parameters to open the Lead on / off dialog.

Q Workpiece

= E

al Mew Operation Ctri+Alt+N

=t | Operation cutting plan Ctrl+Alt+P

=0 Autormnatic feature recognition

| Manual feature recognition Ctrl+Alt+F

1 Delete feature Ctrl+Del
|l Rebuild program Ctri+Alt+B

Output feature NC file

Edit feature parameters

-

Multiple edit

Delete operation Edit feature strategy

Edit segrment parameters

Edit technology parameters
Edit lead parameters %
Edit pocket parameters
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On the left-hand side, click the feature Lead on / off and modify the length of the
Lead On to 3 mm and of the Lead Off to 1 mm.

Lead on/off @
VX ?ZE
o \_4%&
Start hole Lead on Lead off
Endpoint
Lead onjoff @_] @—]
@ Line @ Line
©) Arc © Arc
() Full Arc ) Full arc
() Meander
Length: Length: I 1.0mm I ’Copy Ljo ]
Angle: 0.0® Angle: 0.0® Copy LjO
Extension: 0.0mm Extension: 0.0mm Copy LjO
Arc radius: 0.3mm Arc radius: 0.3mm Copy LjO
Number of 4
Meander width: 3.0mm
[ cut hale at start [] cut hole at end
Hole diameter: | 0.75mm Hole 0.75mm

Accept changes by clicking %/ The modification applies to all selected features.

Adjusting the Size of the Bridge

Now we want to check the size of the bridge and adjust it, if necessary.

Holding down the Ctrl key, successively click each of the six features in the OPTICAM
Feature Manager.

- g Workpiece

-d =9.2123mm
-d = 4.9442mm

cul
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Now right-click one of the six features and, on the context menu, click Multiple edit >
Edit segment parameters.

- Workpiece H
[# H I ded]
e i!].]l New Operation Ctrl+Alt+N
2] H]]I Operation cutting plan Ctrl+Alt+P
& m\‘ - Automatic feature recognition
] --ig]]l : .
; Manual feature recognition Ctrl+Alt+F
3] 8 [ ] Co
Delete feature Ctrl+Del
l Rebuild program Ctrl+Alt+B
Output feature NC file

-

Multiple edit I Edit feature pararmeters

Delete operation Edit feature strategy

Edit segment parameters h
Edit technology parameters
Edit lead parameters

Edit pocket parameters

The dialog Segment opens.

If necessary, change the Size of main bridge to 1.0 mm.

OPTICAM  Segment

\/x??%'éfa ﬁ

Bridge parameters. =4
Size of main bridge 1.0mm I
Extra dearance for bridge 0.0mm

|| Additional stop before bridge cut

Distance stop before bridge cut 1.0mm

Checking the Changes

Since you have changed the lead on / lead off and the size of the bridge, you should
check these changes graphically.

Click the feature Extruded1 in the OPTICAM Feature Manager.
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B E Operationl

M} Origin
ﬂi Strategy

IE—-]J\ Technology
- Workpiece

H- H I Extrudedl
o1 Cylinder2 - d =9.2123mm

B
B
e
- [ Four axist
B
B

The figure below shows how the tool path graphic of the selected feature is highlighted
in the solid body:

Machining Simulation (Solid Simulation)

Right-click the branch Operationl and, on the context menu, click Solid simulation of
operation.

Jd'\ Origin
H] Strategy

L;.J'EZ Technology

: o/ Workpiece
=18
- MNew Operation Ctrl+Alt+N

% Strz Operation cutting plan Ctrl+Alt+P

'{E‘é Teg Automatic feature recognition

S"_? ? Manual feature recognition Ctrl+Alt+F
D‘Isl]l Ext
-+ Graphic simulation of cperation Ctrl+Alt+G
- Y ———— _
- Solid simulation of operation @ Ctrl+Alt+5
-l cy
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A dialog opens that allows you to control the solid simulation:

‘OPTICAM  Simulation Control
=, = .
X 728& =

|smdauon controls

I

"] Don't stop simulation at MO 1
Speed Control

U

i |

|Cuu'ng information A

Axis coordinates

Click E to start the simulation. Use Speed Control to control the simulation speed.

Speed Control

]
The simulation type “Solid Simulation” clearly depicts the material removal and the

position of the start holes.

Depiction of Slugs during the Simulation

If the bridge is cut, normally a slug will be created. The solid simulation can visualize this
slug and displays the button Remove Slug. The slug will be displayed in red.

(OPTICAM  Simulation Control |

X 28& @

|9mdaum Controls A |

Remowve Slug Remove Slug

Continue
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@ User advice: In the field Split Options in the simulation dialog you can set if a slug
is to be displayed or not.

If you want to see the slug, you have to DEACTIVATE the option Don’t show Slugs.

[steor |

Don't warn after machine stop
Distance to ignare splits (mm )
5.0mm

exact split position
Ignore smaller than { cubic mm )
0.05mm?

Don't show Slugs

Simulate Slugs

The following figure shows the complete program.

@Tip: With the J button you can reset the simulation and then restart it.

Close the simulation dialog by clicking x button.

Creating the NC program

At the end of this exercise, we create the NC program.

Right-click the branch Operationl in the OPTICAM Feature Manager and select the
command Output operation NC file.
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&.'/ Waorkpiece
Operatio g
- - | Mew Operation Ctrl+Alt+N

- !

Operation cutting plan Ctrl+Alt+P

Automatic feature recognition

Manual feature recognition Ctrl+Alt+F
Graphic simulation of operation Ctrl+Alt+G
Rebuild program Ctrl+Alt+B

Output operation NC file {"_“)

In the background, the NC program for the selected machine is created. Afterwards, a
dialog for the editing of the NC file will be opened in the OPTICAM Feature Manager.

Click the NC file name and then the button.

\OPTICAM  NC Output |

4

2 Vg

=}

File name

Operations  File size (in kB)

Operationl

l Open file in editor ] [ Copy file ]

A text editor opens which displays the just created NC program:

-

| 3iso - Editer

= | B ) |

File

Edit

Format View Help

BNOOL X+,

NODZ
NOO3
NOO4
NOOS
NOOG
NOO7
NOOE
NOD9
NO10
NO11
NO12
NO13
NO14
NO15
NO16
NO17
NOL1E
NO19
NO20
NO21

4

G01
P50
G01
GO1
G01
GOL
GO1
GOL
GO1
GOL
P50
G0l
GO1
G01
GO1
G01
GOL
G01
P50
GO01

000 ¥+.000 Q+.000 R+.000 G92

X-38.

X-40.
Y+32.
X-33.
Y+19.
X-40.
Y+24.
Y+25.
X-38.

X-40.
Y+19.
X-33.
Y+32.
x-40.
Y+25.
X-3B.

X-40.

287 ¥+25.708 mM62

287 G42
413
894
00z
287
708 MO0
708
287 G40

287 41
002
894
413
287
708
287 G40

287 G42

| »
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= |

Close the editor

|oPTicAM  NC-OUTPUT |

7 @2 =

Close the dialog NC-OUTPUT as well :

Saving the OPTICAM Program

At the end, you should save your work.

@ User advice: In addition to the GibbsCAM file GC14_Opticam_example_3.vnc, a
second file containing the OPTICAM machining information for the current program will
be saved. This OPTICAM file has the file extension *.wire.opticam.

Close the file GC14_Opticam_example_3.vnc.

This exercise is now completed.
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Example 4: Automatic Start

Hole Recognition

Demonstrated in This Example

Opening a file: GC14_Opticam_example_4

Defining the Machine Origin

Defining the Cutting Technology (Technology from Database)

Setting the Cutting Strategy

Automatic Creation of the Cutting Machining through Feature Recognition
Automatic Start Hole Recognition

Grouping Repeated Features

Adjusting the Length of the Lead off
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Open GC14 Opticam_example 4

In GibbsCAM, open the example file GC14_Opticam_example_4.vnc.

e[l [=] File Edit View Modify Solids Features Window Plug-lns Macros WEDM OPTICAM Additive Help GC14 Opticam_example 4wnc...  Search Q. — O X
[
7 @ A B < I O Y 72 @ &
E I i
uuuuuu View Coord CS Palette Workgroups BodyBag ~ Geometry Dimension Surface  Solid Operation  Taol Sync Contral Part Stations
c ntro L. Systems Salette  Palelte . Modeln ng Mo d ling Manager... Manager...

EDM Parameter:

Dialogs CamView

E|/‘ Program ( Standard )

Lz on

ﬁ] Strategy

y Technology

z\/ Workpiec

5 \J, Operation 1
- {4 Origin
M Strategy
‘L':)’: Technology

L& Workpiece

@

[ @ [ m [rra P

Using the Program Dialog for Basic Settings

OPTICAM  Program Setup |

As before, double-click the branch Program

(STANDARD) to open the dialog for the definition Q/ x ? I@ Iﬁ ;}
of the program default settings. Desaiption
| Example 4 I

Fill in the dialog as shown to the right:

Accept changes by clicking &/

Post-Processor Selection A

MCPath Current Job Directory
C:\Users\Public\Documents\opticam’Job ]

Manufacturers

[so ™

Post-Processon

[sTANDARD -

Modell-Name

[wiwz -]

Technology... .
’ Post-Processor Options... ]
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Defining the Machine Origin loPTICAM  Origin
In the next step, the position of the machine origin \/ x ? '% "_:éﬂ Q

will be defined. In this example, the origin will be

placed at the lower left corner of the model. IDispIay originl
Double-click the branch (Program) Origin to open the orn - 4]
. L. ) L. [~ Explicit origin coordinates
dialog for the definition of the machine origin.
Vertex
Currently, the machine origin is in the center of the i_fa
Workpiece. Explicit origin alignment

! ﬁ Z axis (wire) Face
"; X axis Edge
i Y axis Edge

i
_a.

0.0mm 0.0mm 0.0mm

To move the origin to the lower left corner of the model, position the cursor at the
lower left corner of the model and click with the left mouse button.

Cursar Position

This moves the origin to the selected corner.

Close the Machine Origin dialog by clicking V
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Defining the Cutting Technology (from Database)

In the next step, we will define with which cutting technology the workpiece is to be

machined.

Double-click the branch (Program) Technology in the OPTICAM Feature Manager.

¢ B R oS ©

=15 Program ( STANDARD )

7+ Workpiece

2-4# Operationl

i [Cy Technology
L.y Workpiece

W |

ters
[ indude user tech in search

User Tech name

Wire diameter

[ Use modified technology made in cuts
[] Take over selected tech in cuts editor

[0.25mm ~|
Wire type [Brass ,l
Material [Steel ,l
Height [ 10.0mm - ]
Number of cuts [1 ,]
RA [0.0|.|m V]
Outputs A |
Records found
Cut Offset
1 0.0mim
|Mmiﬁl technology A

[ Cuts editor

(OPTICAM  Technology |
v X 2 4
@
STD
|ﬁ A

This opens the dialog for the definition of the cutting technology:
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You can either select parameters of the cutting technology from a database or enter
them manually. As in the last exercise, we want to load the technology from the
Technology Database.

Select suitable technology parameters from the listboxes Wire Diameter, Wire Type,
Material and Height.

User Tech name
Wire Diameter
Wire Type
Material

Height

Number of Cuts

RA

Outputs

Records found

b

0. 25mm -
[Soﬁ: Brass v‘
[steel -
[ 10.0mm b I
3 -
0.0pm -

{} :

Cut

2
3

Offset

0,205mm
0.136mm
0.136mm

In the dialog area Records found the selected technology will be displayed.

@ User advice: The input fields of the technology database vary according to the
selected postprocessor and often only contain a few example technologies. For most
wire EDM machines, complete technology databases are optionally available.

Accept the selection of the technology parameters by clicking (\\/.

Creating the Workpiece (Billet) Geometry

In the next dialog, you can define the geometry of the workpiece (billet).

Double-click the branch (Program) Workpiece in the OPTICAM Feature Manager.
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W |

AEIREIEIE
[=- 2> Program { STANDARD )

L.l Origin
J Strategy

B9 Workpiece
Operationl

llﬂ Strategy
G Technology
&% Workpiece

The workpiece (billet) is to be derived from the solid body; additionally, no allowance

values are to be defined.

Fill in the dialog as follows:

OPTICAM  Workpiece |
JR? BH R
o =l

IG‘ Use box around solidsl
() Use spedific solid
() Use STL file
|Bm( A
Extrain X- 0.0mm
Extrain Y- 0.0mm
Extrain Z- 0.0mm
Extrain X+ 0.0mm
Extrain ¥+ 0.0mm
Extrain Z+ 0.0mm
‘Sold body v
|STL file ¥ |

&,
Accept changes by clicking \/

Setting the Cutting Heights (Reference Plane Height and

Secondary Plane Height)

The following dialog sets (among other things) the
name of the NC output file and the Z-height of the
Reference and the Secondary Plane Height.

Double-click the branch Operationl in the
OPTICAM Feature Manager.

¢ B R[e[S]

W |

=~ Program ( STANDARD )

Waorkpiece
=0 Operationl

; Techneology
&% Workpiece
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Fill in the fields Description, File name, Part number and Position as follows:

JE?BE @

Description
Example 4

»

File name
4

CMD file name

m

Part number
4

|From position (from origin)

[ wire is threaded at start

Explicit from coordinates

Reference I ¥ 0.0mm ¥  0.0mm I

b=y

Machine origin b

Identify the Secondary plane height in the model. You can do this by selecting an
element (an edge, plain face or a vertex) which is located at the desired height.

Position the cursor in the input field Secondary plane height.

Werking planes {from Crigin Z0) A |
Reference plane height 0.0mm
Secondary plane height 10.0mm é—
|anzles 2 | ]

Click an edge or a vertex on the top level of the model. OPTICAM calculates the Z-height
of the selected element and passes the value to the dialog box Secondary plane height.

Working pianes (from Origin 0) Al
Reference plane height 0.0mm
Secondary plane height 10.0mm

Nozzes

a |
.

Accept changes by clicking \/
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Setting the Cutting Strategy
In the next dialog, you can define with which strategy the workpiece is to be machined.

Double-click the branch (Operation) Strategyinthe | @& B B |4 @& o |
OPTICAM Feature Manager. Slr e
! Origin
- M| Strategy
i Technology
7 Workpiece

The geometries are to be processed in a way that
All Rough Cuts Are Done together first and then all

Bridges Are Cut. In the end, the two Trim Cuts are &4 Operationl

to follow in Reverse Cuts (forwards/backwards).

. [y Technology
Set the dialog as follows: .. Workpiece

B

|Fﬂaiue seguence strategy

(@) Feature order from feature list
() smallest features first

("1 mallest features last

(") Shortest path between features

(@) Ignore pocket in ordering
() Feature with pocketing first
() Feature with pocketing last

(@ Collar before taper
() Taper before collar

@ Internal before external features
(") External before internal features
() Ignore internal / external in ordering

b=y

|Cutsecpence strategy

I Do all rough cuts together ﬁrstl
[ Interweave rough cuts

Do all trim cuts at the end
[~ Interweave final cuts
Reverse cuts when possible |
Reverse first bridge cut

B

|Bn'dge cut strategy

() Cut bridges at end of operation
Stop only on first bridge cut

(7 Cut bridges at end of each feature
| @ Cut bridges at end of FIRST CUTS|

[ stop for bridge removal on first cut
(7) Don't cut bridges
(71 Only cut bridges

One cut only for bridge removal

Accept changes by clicking (\\/.

Creating the Cutting Machining

With OPTICAM it is possible to create the cutting machining automatically or by
manually selecting faces or model edges. In this example, all internal apertures are to be
machined. The cutting machining is to be automatically created by the system.
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Automatic Creation of the Cutting Machining

Right-click the branch Operationl in the OPTICAM Feature Manager and, on the context
menu, click Automatic feature recognition.

‘L/_*’L Origin
H] Strategy

E{{ Technology

f‘;."i Workpiece

T

-4 1L O [e] i

= - [ Il:I. Mew Operation Ctrl+Alt+M

Operation cutting plan Ctrl+Alt+P

Automatic feature recognition {"_“J

Manual feature recognition Ctrl+Alt+F

The dialog Automatic Feature Recognition will be displayed. To machine exclusively the
internal apertures, set the dialog as follows:

(OPTICAM  Automatic Feature-Recognition |

vV ?E&m

|Sirateg$ ] |
Use new operation for each body

() External and internal features
| '@ Internal (die) features only |
(") External (punch) features only

In order to set what exactly the Feature Recognition is supposed to recognize, click the

l Feature recognition settings l button in the dia Iog
Optons Al
[Juse colour list
Choaose list:
[ Manage lists ]
[ Start hole settings ]
I[ Feature recognition settings ]I

A dialog containing setting parameters for the Feature Recognition will open.

Make sure that the dialog looks as follows:
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Settings @

IR ? B

Basic settings Feature types General settings

Colour settings

Start hole settings Extruded =D'|:| Group repeated features

Cylinder Check for collars and tapers
Cone Ignore when multiple start holes found
Constant taper [T Advanced feature recognition {slower)
Variable taper Do not use faces with small area as start face
Four axis Area:  1.0mm?2
Indined extruded Automatically apply templates
Indined cylinder [Juse start hole settings
Indined cone [ Cut wire between features
Recognize variable taper as four axis
Max. angle:  39.0%

Select [ deselect all Select [ deselect all

@ User advice: Do NOT activate the option “Group repeated features”.

Accept changes by clicking ‘i/ Close the Feature Recognition dialog: \/

The system will now search the solid body for all geometries that can be wire cut
(feature recognition) and create a machining suggestion with the cutting parameters
previously set.

[dentified geametries

The feature recognition searches the
madel for wireable geometries

For each aperture that can be wire cut, OPTICAM creates a separate feature in the
OPTICAM Feature Manager.
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B ‘-l, i Operationl

&:L Origin
% Strategy

|_:7: Technolegy

- @ Workpiece

3.....31“ Cylinderl - d = 16.0mm
- J1fj Cylinder2 - d = 16.0mm
- 1] Cylindes3 - d = 16.0mm
2 [l Cylindert - d = 16.0mm
3.....@1“ BxtrudedS
- J1]j Extrudeds
J-----H]Jl Bxtruded?
- J1ij Bxrudeds
3.....@1“ Bxtruded?
o J1fj Extruded1o
J---"Hljl Extrudedll
3
3
3
3
3
3
3
3
3

- Jl}j Extruded12
[} Extruded13
~Jlj Extruded1a
~Jl}j Extrudedls
- Jl}j Extrudedis
[l Extruded1?
~Jlj Extrudedis
- Jl}j Extrudedis
- Jl}j Extruded2o

o OO o ORI o NSO o NN o SO oy IR e IR e IR e OO VRO s OO e MO g SN oy SN s IO s RO ORI b VOO e OO

@ User advice: Please note that OPTICAM distinguishes between the identified
geometries and divides them into categories:

In this case, OPTICAM has identified and machined 16 cylindrical apertures (Extruded 5-
20) and 4 cylindrical holes (Cylinder 1-4).

@ User advice: If only two features exist, you have probably activated the option
“Group repeated features” in the Feature Recognition dialog, which unites identical
features into one feature.

Automatic Start Hole Recognition

OPTICAM feature recognition is able to identify start holes in a 3D model and to use
them as threading position for the cutting machining.

To take advantage of automatic start hole recognition, the start holes in the 3D model
have to be drawn as “surface cylinders” (in GibbsCAM terminology, “Extruded Circles”).
This is the case in this example.
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7 |

hices

Start holes, drawn as "cylinders”

Adjusting the Lead on/off

Click the feature Extruded5 in the OPTICAM Feature Manager.

V Workpiece

- J1}j Cylinden - d = 16.0mm
o Jjj Cylinder2 - d = 16 0mm
o J1}j Cylinder3 - d = 16.0mm
e[| Cylinderd - d = 16.0mm

o J1lJ Extrudeds

The tool paths of the selected feature are highlighted in the model.
If you extend the tool paths and look at them more closely, you will note several things:

The start position is in the center of the cylinder. This is the result of the automatic start
hole recognition of the OPTICAM Feature Recognition.

Lead offis too long Start position is in the center of the cylinder

The lead off is too long and should be shortened. In the following, we will shorten the
lead off.
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Shortening the Length of the Lead off

In Feature Manager, click the first
feature (Extruded5) and, while
holding down the Shift key, click the
last feature (Extruded20), easily
selecting all 16 features.

Now right-click one of the selected

features and, on the context menu,
select Multiple edit > Edit lead

para meters.
Q Workpiece
w1l Cylinderl - d = 16.0mm
w1l Cylinder2 - d = 16.0mm
@Il Cylinder3 - d = 16.0mm
@ 1| Cylinderd - d = 16.0mm
R L[| Extrud
- New Operation Ctrl+Alt+N
B L[ J Extrud
[+~ Ell d Operation cutting plan Ctrl+Alt+P
- H].]l - Automatic feature recognition
-1l
Ell : Manual feature recognition Ctrl+Alt+F
=-Hld :
Rebuild program Ctrl+Alt+B
Output feature NC file

& Workpiece

d = 16.0mm
d = 16.0mm
d = 16.0mm
d = 16.0mm

Multiple edit

Delete operation

This opens the Lead on/off dialog.

Edit feature parameters
Edit feature strategy

Edit segment parameters
Edit technology parameters
Edit lead parameters ,h

Edit pocket parameters

On the left-hand side, click the feature Lead on/off and modify the length of the Lead

Off to 0.5 mm.
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Lead on/off =]

2. XA 4

Starthole Lead On Lead Off

Endpaint

=
=

Mumber of Meanders: | 4

Meander width: 3.0mm

@) Line @) Line

© arc ) Arc

() Full Arc () Full arc

() Meander

Length: Length: I I Copy LfO

- w0 [conn)

Extension: Extension: |U-0|T||T| | [CopyLKl ]

Arc radius: Arc radius: | 0.3mm | [CopyLKl ]
=]

Accept changes by clicking */

The adjustment of the lead off is applied to all selected features.
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Machining Simulation (Solid Simulation)

Right-click the branch Operationl and, on the context menu, click Solid simulation of

operation.

(Sl |/.> Program { STANDARD )

&_,:;' Origin

- Oyff Ext

-l Ex
-l

MNew Operation Ctrl+Alt+N
Operation cutting plan Ctrl+ Alt+P
Automatic feature recognition

Manual feature recognition Ctrl+Alt+F
Graphic simulation of operation Ctri+Alt+G
Solid simulation of operation {l“'_'j Ctrl+Alt+5

A dialog opens that allows you to control the solid simulation:

‘OPTICAM  Simulation Control

X 78& 2

|S'l1'|jaﬁm controls A |
I
["] Don't stop simulation at MO 1
Speed Control
)
|cnuu'ng information A

Axis coordinates

Click E to start the simulation. Use Speed Control to control the simulation speed.

Speed Control

b

Simulate the complete program.
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@Tip: With the ﬂ button you can reset the simulation and then restart it.

Close the simulation dialog by clicking X

Grouping Repeated Features

In the Feature Manager, a separate feature is &- | B Operationt
created for each identified aperture. This can Jé’i Diigin
sometimes lead to a lot of features. T

Y
. . . . . e [T T h |
To prevent this effect, it is possible to unite several Gy Techineiody

. . iy # Workpiece
features into one object afterwards.

- J1}j Cylinderl - d = 16.0mm
- 1| Cylinder2 - d = 16.0mm
-1} Cylinder3 - d = 16.0mm
- J1}j Cylindert - d = 16.0mm

To demonstrate the procedure, we will unite the
features Extruded 5-20 into one feature:

To select all 16 features at the same time, hold
down the Shift key and click the first feature
(Extruded5) and the last feature (Extruded20).
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Q Workpiece

11}j Cylinderd - d = 16.0mm
-1}l Cylinder2 - d = 16.0mm
a1} Cylinded - d = 16.0mm
@1l Cylinderd - d = 16.0mm

Right-click one of the selected features and, on the context menu, click Group features.

& Workpiece

- JIlj) Cylindert - d = 16.0mm
- JIlj Cylinder2 - d = 16.0mm
il Cylinder3 - d = 16.0mm
- [llj Cylinderd - d = 16.0mm

New Operation Ctrl+ Alt+N

Operation cutting plan Ctrl+Alt+P

Solid simulation of feature Ctrl+AR+5

Redo not possible

Undo Automatic feature recognition Ctrl+Alt+Z

Group features {h‘)
Match collars and tapers

EI ‘LE Operationl

This unites the selected features into one feature. -4, Origin

ﬂ Strategy
@‘ Technology
& Workpiece

EJ-----% Repeated Groupl

User advice: You do not have to manually group the 1 Repested Group2

features via the Feature Manager if you activate the option
Group repeated features in the Settings dialog.
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Settings @

VX ? B
|

Basic settings Feature types General settings
Colour settings
Start hole settings Extruded | | Group repeated f'eah..lresl

Creating the NC program

As we have already practiced in the preceding examples, at the end of this exercise we
create the NC program.

Right-click the branch Operationl in the OPTICAM Feature Manager and, on the context
menu, click Output operation NC file:

Mew Operation Ctrl+Alt+N
Operation cutting plan Ctrl+Alt+P

Automatic feature recognition

Manual feature recognition Ctrl+Alt+F
Graphic simulation of operation Ctrl+Alt+G
Rebuild pregram Ctrl+Alt+B

Output operation NC file {l“_“)

Saving the OPTICAM Program

At the end, you should save your work.

@ User advice: In addition to the GibbsCAM file GC14_Opticam_example_4.vnc, a
second file containing the OPTICAM machining information for the current program will
be saved. This OPTICAM file has the file extension .wire.opticam.

Close the file GC14_Opticam_example_4.vnc.

-+

Open Mew Close I\‘_‘

This exercise is now completed.
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Example 5: Collar Machining

Demonstrated in This Example

Opening a file: GC14_Opticam_example_5

Using the Program Dialog for Basic Settings

Defining the Machine Origin

Defining the Cutting Technology (Technology from Database)

Creating the Workpiece (Billet) Geometry

Setting the Cutting Heights (Reference Plane Height and Secondary Plane Height)
Setting the Cutting Strategy

Automatic Creation of Collar Machining through Feature Recognition
Adjusting the Cut Sequence (Taper in Front of Cylindrical Section)
Modifying the Start and the Threading Position

Machining Simulation (Solid Simulation)

Adjusting the Number of Cuts and the Technology of the Tapered Section
Adjusting the Size of the Bridge

Creating the NC Program
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Open GC14 Opticam_example 5

In GibbsCAM, open the example file GC14_Opticam_example_5.vnc.

= File Edit View Modify Solids Festures Window Plug-lns  Macros WEDM  OPTICAM  Additive Help GC14_Opticam_example_5.vnc... Search Q. =
— i l._.l
= & " IO L [
T s LA
Document View Coard €S Palette Workgroups Body Bag Geometry Dimension Surface  Solid Operation  Toal Sync Control Part Stations
Contral... Systems Palette  Palette Modeling Modeling Manager... Manager...

EDM Parameters

Dialogs CamView

=] /‘ Program ( Standard )
-Jd_ Origin
h] Strategy
S,

)_/ Technalogy

(& Workpiece

a

-}, 5 Operation 1

Jd’ Origin

% Strategy

--E,]-‘ Technology

& Workpiece

0O X

-Hm =2 ||§|m:1 ‘ - |1F'ar|

@

Using the Program Dialog for Basic Settings

Double-click the branch Program (STANDARD) in (OPTICAM  Program Setup

the OPTICAM Feature Manager. \/ x Z’) |§ F\_éil
e |\ L

Fill in the dialog as shown to the right: Desaription

Accept changes by clicking <§/

g

|Pnst—Pmdeedim _
Defining the Machine Origin e LT
C:\Users\Public\Documents\opticamJobY [
In the next step, we will once more check the Manufacturers
position of the machine origin. In this example, the [sm 7
e e e Post-Processor
origin is in the center of the lower left edge of the [sTavDARD a
model. Modell-Hame
As this is okay, you do not need to adjust the (w2 — 4
Technology...

position.

[ Post-Processor Options...
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Defining the Cutting Technology (from Database)

Now we will define the cutting technology the (OPTICAM  Technology |

workpiece is to be machined with )
v X ¢ b

Double-click the branch (Program) Technology to o

open the dialog for the definition of the cutting STD

technology.

You can either select the parameters of the e 8

cutting technology from a database or enter them [ inchade ueer tech n search

manually.
User Tech name
We want to load the technology from the Wire Diameter [0, 25mm -]
Technology Database. You can do this as follows: Wire Type [SoftBrass -]
Select suitable technology values from the Material [stee! -]
listboxes Wire Diameter, Wire Type, Material, — [10.0mm v
Height and Number of Cuts. Number of Cuts 3 v
RA [0.0|.|m vl E|
Outputs A |
Records found
Cut Offset
1 0.205mm
0. 136mm
3 0. 136mm
|mifyredmngy Py

[ Use modified Technology made in Cuts
[ Take over selected tech in Cuts Editor

[ Cuts Editor
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b3

|Hm

"] indlude user tech in search

User Tech name

Wire Diameter [0.25rnm ']
Wire Type [Soft Brass v
Material [steel z)
Height [40 .0mm M ]
Number of Cuts R
A om ]
outputs 3

Records found

Cut Offset

0.205mm
2 0.136mm
3 0.136mm

The selected technology is displayed in the dialog area Records found.

@ User advice: The input fields of the technology database vary according to the
selected postprocessor and often only contain a few example technologies. For most
wire EDM machines, complete technology databases are optionally available.

Accept the technology selection by clicking ﬂ\/.

Creating the Workpiece (Billet) Geometry

In the next dialog, you can define the geometry of the workpiece (billet).

Double-click the branch (Program) Workpiece in the OPTICAM Feature Manager.
@ BE R ¢ & ¥

[=- 2> Program { STANDARD )
i.1# Origin

i M| Strategy

i.[ Technology

H o
=R

W

‘\.,,- Workpiece

Again, the workpiece (billet) is to be derived from the solid body; additionally, no
allowance values are to be defined.

Fill in the dialog as follows:

GibbsCAM OPTICAM Tutorial Page 94 of 165 last saved: 2021-04-16 at 17:56



(OPTICAM  Workpiece |
S . = -
v X &7 \£ '
o = _—_fE‘l
| @ Use box around solids|
(" Use spedific solid
() Use STL file
|Bm¢ a
Extra in X- 0.0mm
Extra in Y- 0.0mm
Extrain Z- 0.0mm
Extrain X+ 0.0mm
Extra in Y+ 0.0mm
Extrain Z+ 0.0mm
‘Solid body v/
|STL file > |

Accept changes by clicking G\/.

Setting the Cutting Heights (Reference Plane Height and
Secondary Plane Height)

The following dialog sets among other things the name of the NC output file as well as
the Z-height of the Reference and the Secondary Plane Height.

Double-click the branch Operationl in the OPTICAM Feature Manager, and fill in the
fields Description, File name and Part number as follows:

(OPTICAM  Operation Setup |

VR ? & @

Description

Example 5

File name
5

CMD file name

Part number
5

Identify the Secondary Plane Height in the model. You can do this by selecting an
element (an edge, a plane face or a vertex) which is located at the desired height.

Position the cursor in the input field Secondary plane height.
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hd

|me position (from origin)
[ wire is threaded at start
Explicit from coordinates
Reference ¥ 0.0mm vy 0.0mm

Machine origin -
Working planes (from Origin Z0) P |

Reference plane height 0.0mm

Secondary plane height 35.0mm é.

Click an element on the top level of the model. OPTICAM calculates the Z-height of the

selected element and passes the value to the Secondary plane height dialog box.

Please note that the nozzle distances in the lower dialog area (important for the

simulation) have also been adjusted.

|Wﬂrﬁi'|g planes (from Origin Z0) A |
Reference plane height 0.0mm
Secondary plane height
Nozzes |
() Distance to upper nozzle | 2-0MM
(@ Upper nozzle height
() Distance to lower nozzle 5.0mm
(@) Lower nozzle height

Accept changes by clicking %

Setting the Cutting Strategy

In the next dialog, you can define with which
strategy the workpiece will be machined.

Double-click the branch (Operation) Strategy in the
OPTICAM Feature Manager.

The internal aperture is to be machined in a way
that at the End of the Main Cut there will be a
Machine Stop for the Removal of the Bridge.
Afterwards, the 2 Trim Cuts are to follow.

¢ E R & S B

== Program ( STANDARD )
i1 Origin

- J3] Strategy

&4 Technology

%y Workpiece

1+ Operationl

z;,. Workpiece

|
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Set the dialog as follows:

B

|Featue sequence strategy

@) Feature order from feature list
() smallest features first

(") smallest features last

() Shortest path between features

@ Ignore pocket in ordering
() Feature with pocketing first
() Feature with pocketing last

() Collar before taper
@ Taper before collar
(@ Internal before external features

() External before internal features
() Ignore internal / external in ordering

B

|Cutsemenﬁ: strategy

[ bo all rough cuts together first
Interweave rough cuts
"] Do all trim cuts at the end
Interweave final cuts
|| Reverse cuts when possible
Rewverse first bridge cut

B

|E'idge cut strategy
() Cut bridges at end of operation

Stop only on first bridge cut
() Cut bridges at end of each feature
@ Cut bridges at end of FIRST CUTS

Stop for bridge removal on first cut

() Don't cut bridges
() Onlly cut bridges

One cut enly for bridge removal

Please note that due to the setting Taper before Collar, the tapered part of the collar
machining will be cut before the cylindrical part.

Accept changes by clicking ﬁ\/.

Creating the Cutting Machining

In this example, only the internal aperture, the collar machining, which consists of a
tapered and a cylindrical section, will be machined.

Automatic Creation of the Cutting Machining

Right-click the branch Operationl in the OPTICAM Feature Manager and, on the context
menu, click Automatic feature recognition.
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‘;4'\ Origin
ﬁj Strategy

EKZ Techneology

7 Workpiece
]
hﬂ Operati
H : i | Mew Cperation Ctrl+Alt+N

GE-)-L Ori

o s
Br':‘é/( Ted Automatic feature recognition @

Operation cutting plan Ctrl+ Alt+P

i g Wo Manual feature recognition Ctrl+Alt+F

The dialog Automatic Feature Recognition is displayed. To machine exclusively the
internal aperture, set the dialog as follows:

'OPTICAM  Automatic Feature-Recognition |

R 4 -

|Sirah:g'$ A |
Use new operation for each body

() External and internal features
| '@ Internal {die) features only |
() External (punch) features only

In order to set what exactly the Feature Recognition is supposed to recognize, click the
[ Feature recognition settings

l button in the dialog.

|Optons &
[ use colour list

Choose list:

[ Manage lists ]

’ Start hole settings ]

Il Feature recognition settings ]I

A dialog containing setting parameters for the Feature Recognition opens.

Make sure that the dialog looks as follows:
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Settings

VAP B

Basic settings

Colour settings

Start hole settings

Feature recognition settings

Feature types General settings
Extruded Group repeated features
Cylinder =:>' Check for collars and tapers
Cane Ignore when multiple start holes found
Constant taper [] Advanced feature recognition (slower)
Variable taper Do not use faces with small area as start face
[¥] Four axis Area:  1.0mm?
Indined extruded Automatically apply templates
Indined cylinder [T|Use start hole settings
Indined cone [T cut wire between features
Recognize variable taper as four axis

Max. angle: 39.0°

Select / deselect all select f deselect all

@ User advice: You have to activate the option Check for collars and tapers; if this
option is not activated, the collar machining will be split into two features (cylindrical

and tapered part).

&
Accept changes by clicking \/

The system will now search the solid body for all geometries that can be wire cut
(feature recognition) and create a machining suggestion with the cutting parameters

previously set.

The collar machining geometry is automatically identified and listed in the OPTICAM

Feature Manager.

d-f(. Origin
M" Strategy

&=
‘_;'.v{" Technology

F\jﬁ Workpiece

B ‘.l’ :ri Operationl

s LA Origin
iﬁ Strategy

=
Oyt Technology

-/ Workpiece

uj\, Collared Groupl I
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Modifying the Start and the Threading Position

Click the Collared Groupl in the OPTICAM Feature Manager.

= ‘-L:E i (F]perationl

&:‘. Crigin
M Strategy

'31 Technology

- Workpiece
ol Cnllan:d Groupl

The cutting path and the start position of the selected object are highlighted in the
model.

If you extend the feature and look at it more closely, you will note several things.

The start position (which is marked by a symbol) is in an unfavorable position.
Additionally, the start hole should have a larger distance to the cutting contour.

Symbeol marks the start
position of the feature

The following figure shows the desired start position and the start hole in front of the
cutting contour.

. ___ Desired position of
the start hole

The lead off is too long and should be shortened. In the following, we will shorten the
lead off.
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Adjusting the Start and the Threading Position

Open Collared Group1l and double-click the branch A6 Lead

V Workpiece
E\DM Collared Groupl

Eé]a%.’ Collar_Extrudedl
Hj Feature Strategy
[P

».:; Segment 1
a Before Moves
2 ]

o~

Technology

22 F II

j‘f Events
\./ Corner Relief
.@' Pocket

sﬁ After Mowves

eI Qaf‘ Lower collar_Constant taper2

This opens the Lead on/off dialog.
On the left-hand side, click the feature Starthole.

To enter the coordinates of the start hole directly or “catch” them in the model, you
have to activate the option Explicit starthole position.

Enter X40 and YO as the position of the start hole.

Lead on/off @
=y ==
VR ? B0
o & _—9‘1
| Starthole Starthole position On profile position
Endpaint
Lead onfoff Starthole diameter:  1.0mm @ Automatic on profile
() Automatic starthole position (7 Automatic on edge
() CAD cylinder () Vertex or edge
CAD cylinder: | 320 Position: Select vertex or edge

(@ Explicit starthole position

IReferenceX: 40.0mm = Y: D.Dmml

Secondary X: | 40.0mm | ¥: | 0.0mm

Miscellaneous
Vertical wire
[T Use starthole settings

[ Move trim cuts equally

Distance: 0. 5mm

Note how the input modifies the start position and the position of the start hole:

GibbsCAM OPTICAM Tutorial Page 101 of 165 last saved: 2021-04-16 at 17:56



L E

Click the feature Lead on/off and modify the length of the Lead On to 5 and of the Lead
Off to 0.6 mm.

Lead on/off @
VX ?&E
Starthole Lead On Lead Off
Endpoint

[

&

o

@) Line @) Line
() Arc ) Arc
7 Full Arc () Full arc
() Meander
ILengﬂ1: 5.0mm I I Length: 0.6mm I [ Copy LfO ]

Angle: 0.0® Angle: 0.0® Copy LfO
Extension: 0.0mm Extension: 0.0mm Copy LfO
Arc radius: 0.3mm Arc radius: 0. 3mm Copy LfO

Number of Meanders: | 4

Meander width: 3.0mm
[T]cut hole at start [ cut hale atend
Hole diameter: 0.75mm Hole diameter: | 0.75mm

Accept changes by clicking ﬁ\/
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Machining Simulation (Solid Simulation)

Right-click Operationl and, on the context menu, click Solid simulation of operation.

MNew Operation

Operation cutting plan
Automnatic feature recognition
Manual feature recognition

Graphic simulation of operation

Ctrl+Alt+MN

Ctrl+Alt+P

Ctrl+Alt+F

Ctrl+Alt+G

Solid simulation of operation

&)

Ctrl+Alt+5

(OPTICAM  Simulation Control

X ? &R 2

|S'lr|.iatin|1 controls A |
< > M =
[T Don't stop simulation at MO 1
Speed Control
i
|Cutt'ng information A

Axis coordinates

A dialog opens that allows you to control the solid simulation:

Click E to start the simulation. Use Speed Control to control the simulation speed.

Speed Control

0

Simulate the complete program.

GibbsCAM OPTICAM Tutorial

Page 103 of 165

last saved: 2021-04-16 at 17:56



Depiction of Slugs During the Simulation

If the bridge is cut, normally a slug will be created. The solid simulation can visualize this
slug and displays the button Remove Slug. The slug will be displayed in red.

(OPTICAM  Simulation Control
> My 3

| simuiaton controks

Remove Slug Remove Slug

» X\’

Continue

3

|::uthng Information

@ User advice: In the field Split Options in the ‘Spit Options
simulation dlalog you can setifa SIUg will be [¥] Don't warn after machine stop
displayed or not Distance to ignore splits { mm )

b

5.0rmm

If you want to see the slug, you have to deactivate [F] exact spit position

the option Don’t show slugs. Ll oim ami
0.05mm?2

["] Don't show Slugs

[ ] simulate Slugs

The following figure shows the final result of the
simulation.

Close the simulation dialog by clicking x
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Adjusting the Number of Cuts and the Technology of the

Tapered Section

In the course of the simulation, you should have noticed that both the tapered and the
cylindrical section were machined with three cuts. The fundamental reason for this is
that we have previously selected a cutting technology with three cuts from the
technology database. The selected technology is used for both objects.

In the following, we will adjust the technology of the tapered cut so that the taper is

machined with only one cut.

Open the Collared Group1l in the OPTICAM
Feature Manager, then open the branch
Lower collar_Constant taper2, and then
double-click the branch Technology.

This opens the Technology dialog:
CIEIRIE IR AR

(OPTICAM  Technology

5 3
v X 2 g
@

STD

Use operation technalogy for this segment

""-/ Workpiece

E!}Iﬁ’ Collared Groupl

+._}i\j Collar_Extrudedl
EQ[{‘ Lower collar_Constant taper2

j Feature Strategy

|"~1"§‘

B s,_,]li Segment 1
i_‘; Before Moves
-----
,;P-? Events

\Vf Corner Relief
@ Pocket

ﬁ After Moves

As the option Use operation technology for this segment is activated, the system uses
the cutting technology previously set (3 cuts) for the machining of taper and collar.

If you deactivate the option Use operation technology for this segment, you can

allocate your own technology to the selected taper.

G B R ¢ @ v

(OPTICAM  Technology

) ~3
v/ 33 4 4
@

STD

||: Use operation technology for this segmentl

Deactivate the option Use operation technology for this segment.

When the Technology dialog opens, click the l

Cuts editor J button

A dialog opens where you can manually enter the cutting technology.

Activate the input fields by selecting the option [¥|0verarite machine technology
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Cuts data

I Overwrite maching technologyl Clear data from user tech ] [ Save user tech ] ’ Reset ]

Cut.. Offset Generat.. Offset.. Generat.. Feedrate Wirediameter Wirename  Comment Frequency reduction Cl
01 0mm -1 -1 DEF 10.0000... 0.25 mm DEF DEF 100 0

To machine the geometries with 1 Cut, set the dialog as follows:

Cuts data

Owverwrite machine technology [Clear data from user hech] ’ Save user tech ] [ Reset
Cuts no. Offset  Generator register  Offset register  Generat... Feedrate Wire diameter  Wire na
o1 0136 mm| | 501 | o | DEF 10000000 mm...  0.25 mm DEF
102

Accept changes by clicking G\/. The system returns to the Technology dialog. Close this
dialog as well by clicking G\/.

Adjusting the Size of the Bridge for the Cylindrical Section

= u Operationl

&_/_‘L Origin
"Alﬁ Strategy

I_‘_::"J‘ Technology
Double-click the Collared Group1l in the -4 Workpiece

OPTICAM Feature Manager. B E{]cuuaredsmupl
{ Collar_Extrudedl

- W‘ Lower collar_Constant taper2

As we do not need a bridge for the Cylindrical
Section of the collar machining, we will change
this.

Deactivate the option Stop on lower taper in
the dialog area Collar control. The cylindrical
part will now be executed without a bridge (machine stop).

|Cda'cmtrd A |

Stop on collar

|| 5top on lower taper

Stop on upper taper

Accept changes by clicking G\/.

Double-click the branch &<t EEu This opens a (OPTICAM  Segment

dialog that lets you set the size of the bridge N > lff . F._T
(distance of the stop point). Make sure that in the \/ X © ﬁ £ ;}
field Size of main bridge the value 1 is displayed, as ‘Bridge parameters A

shown to the right Size of main bridge [omn ]
Extra dearance for bridge 0.0mm

[~] additional stop before bridge cut

Distance stop before bridge cut 1.0mm

&
Accept changes by clicking \/
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Creating the NC program

As we have already practiced in the preceding examples, at the end of this exercise we
create the NC program.

Right-click Operationl and, on the context menu, click Output operation NC file.

(Sl |/.> Program ( STANDARD )

~i {7 Origin

Mew Operation
Operation cutting plan
Automatic feature recognition

Manual feature recognition

Rebuild program

Ctrl+Alt+MN

Ctrl+ Alt+P

Ctrl+Alt+F

Ctrl+&lt+B

Output operation NC file @

Please continue working independently...

Saving the OPTICAM Program

In the end, you should save your work.

@ User advice: In addition to the GibbsCAM file GC14_Opticam_example_5.vnc, a
second file containing the OPTICAM machining information for the current program will
be saved. This OPTICAM file has the file extension .wire.opticam.

Close the file GC14_Opticam_example_5.vnc.

This exercise is now completed.
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Example 6: Taper and Four Axes

Demonstrated in This Example

Opening a file: GC14_Opticam_example_6

Positioning the Machine Origin in the Center of the Hole
Defining the Cutting Technology (Technology from Database)
Creating the Workpiece (Billet) Geometry with Allowance Values
Setting the Cutting Heights (Reference Plane Height and Secondary Plane Height)
Setting the Cutting Strategy

Automatic Creation of the Cutting Machining

Hiding Certain Geometry Types

Machining the External Geometry

Modifying the Length of the Lead on/off for all Features
Positioning the Start Hole in the Center of a Straight Line
Adjusting the Size of the Bridge for the External Feature
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Open GC14 Opticam_example 6

In GibbsCAM, open the example file GC14_Opticam_example_6.vnc.

= File Edit View Modify Solids Features Windew Plug-lns  Macros WEDM  OPTICAM  Additive Help GC14_Opticam_example_6.vnc... Search Q. = O X
= fog L [t
@ |2y (o 2
Document View Coord CS Palette Waorkgroups Body Bag Geometry Dimension Surface  Solid Operation  Toal Syne Control Part Stations

Control... Systems Palette  Palette  Modeling Modeling Manager... Manager..

EDM Parameters o

Dialogs CamView

=} /“ Program ( Standard )

J‘d\ Qrigin

ﬁl Strategy

- Technology

@ Workpiece

& & Operation1
Jd' Qrigin

% Strategy

-E,]: Technology

—-Rag# Workpiece

@

Using the Program Dialog for Basic Settings

Double-click Program (STANDARD) and fill in the OPTICAM  Program Setup

dialog as shown to the right: \/ x ? |'§ Eéﬂ ﬁ

Description

b

|Pmt-Pmcmsm Selection
NCPath Current Job Directory

Accept Changes by CIiCking v bUtton' C:\Wsers\Public\Documents\opticam \MC /Standard

Manufacturers
s z)

Post-Processor
|STANDARD -
Madell-Mame
[w1-w2 -

Technology...

[ Post-Processor Options... ]
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Positioning the Machine Origin in the Center of the Hole

In the next step, we will once more check the position of the machine origin. In this

example, the origin is in the center of the workpiece.

In this example, we want to move the origin to the
center of the lower left hole.

Double-click (Program) Origin to open the dialog for
the definition of the machine origin.

Rotate the model in such a way that you can see the
lower left hole from below (see following figure):

|| Display arigin

[ Explicit origin coordinates

g ; Vertex

[ ] Explicit origin alignment

! g Z axis (wire) Face
! ; ¥ s Edge
! ; Y axis Edge

0.0mm 0.0mm 0.0mm
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To move the origin to the center of the lower left hole, position the cursor on the model
edge of the lower left hole and click with the left mouse button.

Cursor Position

The origin moves to the selected edge, but is not in the center of the circle.

Looking at the Machine Origin dialog will help =S |
|

us (example). = =

o vVRE?2E&ER o
The origin is not in the center of the hole, but
on the selected model edge, namely 16% away
from the origin of the edge. (Note that,
depending on where you click the edge, a
different percentage than 16% will result.)

;; | @ |1B |E| 0.0mm |
If you were to change the value to 50%, the
origin would be in the center of the edge—
that is, 50% away from the origin of the edge, but still not in the center of the circle.

Display Origin

it |

[ Explicit Origin Coordinates

To move the origin to the center of the circle, choose the option i& in the dialog,
thus: iﬁ» . This moves the origin exactly to the center of the circle.
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Close the dialog Machine Origin by clicking Vy

Defining the Cutting Technology (from Database)

Now we will define with which cutting ﬁ

technology the workpiece is to be machined. {}/ x > ?

Double-click (Program) Technology to open o °

the dialog to define cutting technology. STD

You can either select the parameters of the

cutting technology from a database or enter [ include user tech in search

them manua”y' User Tech name | v|

We want to load the technology from the HrepenEE [0.25mm x)

Technology Database. You can do this as e [Softrass ]

follows: Materel [steel 7]
Height [m.om .]

Select suitable technology values from the T F 7]

listboxes Wire Diameter, Wire Type, Material, aa

. [0.0um -
Height and Number of Cuts.

I

Records found E

Cut Offset

1 0.205mm
2 0. 136mm
3 0.136mm

Use modified Technology made in Cuts
Take over selected tech in Cuts Editor

[ Cuts Editor
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|Ht£rs A

9 [ indude user tech in search

User Tech name

Wire Diameter ’g,gsq-nm ’]
Wire Type |50ft Brass 7]
Material |steel z)
Height [30.Umm ']
Number of Cuts ’3 ']
RA 0.0pm
outputs -
Records found 1

Cut Offset

1 0.205mm

2 0.136mm

3 0.136mm

The selected technology will be displayed in the dialog area Records found.

&
Accept the technology selection by clicking \/

Creating the Workpiece Geometry with Allowance Values

In the next dialog, you can define the geometry of the workpiece (billet).

Double-click the branch (Program) Workpiece in the OPTICAM Feature Manager.
@ ER[¢[O]5]w

[=-_-> Program { STANDARD )
iwf#t Origin

u
(S

i.,,- Workpiece

Again, we want to derive the workpiece (billet) from the solid body; however, this time
we will provide the workpiece (billet) with allowance values.

Fill in the dialog as follows:
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OPTICAM  Workpiece |

VR?Hd R

| @ Use box around salids |
() Use spedific solid

() Use 5TL file
|an A
Extrain X- 1.0mm
Extrain Y- 1.0rnm
Extrain Z- 0.0mm

Extrain X+ 1.0mm

Extrain Y+ 1.0rnm

Extrain 2+ 0.0mm

Due to the inputs, the workpiece (billet) is displayed in the simulation with a lateral
allowance of 1 mm.

Accept changes by clicking G\/.

Setting the Cutting Heights (Reference Plane Height and
Secondary Plane Height)

The following dialog sets (among other things) the name of the NC output file and the Z-
height of the Reference and the Secondary Plane Height.

Double-click Operationl and fill in the fields Description, File name, Part number and
Position as follows:

(OPTICAM  Operation Setup |

SR BB

Description

Example &

File name
&

CMD file name

Part number
]

‘From position (from origin) A
[ wire is threaded at start
Explicit from coordinates
Reference I ¥ 0.0mm Y 0.0mm I

Machine arigin -
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To identify the Secondary plane height in the model, position the cursor in the input
field Secondary plane height and click the top face of the model. This passes the value
on to the dialog box Secondary plane height.

Working planes (from Origin Z0)
Reference plane height 0.0mm
Secondary plane height 30.0mm

Accept changes by clicking \/

Setting the Cutting Strategy

To define with which strategy the workpiece will be machined with, double-click the
branch Strategy in the OPTICAM Feature Manager.

IENAEICIEN)
=+ Program ( STANDARD

wfet Origin
Strategy

ff Technology
-7 Workpiece

-4 d Operationl
if Origin

i~ Technology
L&y Workpiece

The geometries are to be machined in such a way that the Bridges are Cut at the End of
the Operation. The main cut and the 2 trim cuts are to be done in reverse cuts
(forwards/backwards).

Set the dialog as follows:
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|OPTICAM  Operation Strategy |

IRPGB® 2

() Use program strategy

(@ Use operation strategy
() Use feature strategy

ol

Feature sequence strategy

(@) Feature order from feature list
() Smallest features first

() smallest features last

() Shortest path between features

(@ Ignore pocket in ordering
() Feature with pocketing first
() Feature with pocketing last

@ Collar before taper
() Taper before collar

(@ Internal before external features
() External before internal features
() Ignore internal | external in ordering

|Cut sequence strategy

IDo all rough cuts together first I
[T Interweave rough cuts

ol

Do all trim cuts at the end
[T interweave final cuts
[¥] Reverse cuts when possible
Reverse first bridge cut

Bridge cut strategy

(@) Cut bridges at end of operat'onl
[ 5top only on first bridge cut

() Cut bridges at end of each feature

(7) Cut bridges at end of FIRST CUTS

ol

Stop for bridge removal on first cut
() Don't cut bridges
) Only cut bridges

ID One cut only for bridge removall

&
Accept changes by clicking \/

Creating the Cutting Machining

We want to machine the external feature and the tapered apertures.

@ User advice: The four cylindrical holes have to remain unmachined.

Automatic Creation of the Cutting Machining - Hiding Certain
Geometry Types

Right-click Operationl and, on the context menu, click Automatic feature recognition.
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Mew Cperation Ctrl+Alt+N

Operation cutting plan Ctrl+ Alt+P

Automatic feature recognition @

The Automatic Feature Recognition dialog opens.
Because we want to machine the internal apertures
and the external feature, set the dialog as follows:

Manual feature recognition Ctrl+Alt+F

In order to set what exactly the Feature
Recognition is supposed to recognize, click the

[ Feature recognition settings

'OPTICAM  Automatic Feature-Recognition

2.5 &y

|straiaeg'e5 A |
Use new operation for each body

| (@ External and internal f'eathesl

() Internal (die) features only
() External (punch) features only

l button in the dialog.

Settings

VX2 &

Basic settings
Colour settings
Start hole settings

Feature types

Extruded

Feature recognition settings

o]

Cone

Constant taper
Variable taper
Four axis
Indined extruded
Indined cylinder
Indined cone

Select [ deselect all

Group repeated features
Check for collars and tapers
Ignore when multiple start holes found
[] Advanced feature recognition (slower)
Do not use faces with small area as start face

Automatically apply templates
[ Use start hole settings
[ cut wire between features
Recognize variable taper as four axis

1.0mm?2

39.0°

Select [ deselect all

@ User advice: The Feature Recognition Settings dialog has filters that let you
exclude certain geometry types from the machining. To exclude the 4 cylindrical holes
from the machining, you have to deactivate the option Cylinder (see figure above).

&
Accept changes by clicking \/

Close the dialog Feature Recognition.
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The system will now search the solid body for all geometries that can be wire cut
(feature recognition) and create a machining suggestion with the cutting parameters
previously set.

The tapered internal features and the external feature were automatically identified.
Because we deactivated Cylinder, the four cylindrical holes remain unmachined, and the
Feature Manager should display four features:

= ‘.L E é Qperationl

&_fi Origin
iifﬁ Strategy

-31 Technology
by Workpiece

4 [yffl Extrudedl

o] ]]i Constant taper2

+ ----- J]li Constant taper3
i ,J,\’ Four axisd

Checking the Created Features

The easiest way to check the created features is the visual check.

For this purpose, click on a feature in the OPTICAM Feature Manager. This highlights the
cutting path belonging to the feature so that you can graphically check the start position
of the feature, the number of cuts and the bridge.

Click the feature -1l ConstantTaper3 i the OPTICAM Feature Manager. The associated
tool path is highlighted. The start position is marked by a symbol.

Symbol marks the start position of
the feature

The visual check shows that position and size of the bridge are okay. However, you
could shorten the length of the Lead off.

Click the feature W FourAxist i the OPTICAM Feature Manager.
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The visual check shows that position and size of the bridge are okay here as well.
However, the position of the start hole is too close to the cutting feature and the length
of the lead off should be shortened.

In Feature Manager, click the feature 1l ConstantTaper2

Although the start position is okay, for practicing purposes it should be moved from the
long straight line to the center of the short straight line on the right-hand side.
Additionally, here as well the position of the start hole should be moved further away
from the cutting feature, and the length of the lead off should be shortened.

To check the external feature: In Feature Manager, click the feature i Bxtruded]
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The start position is at the outside corner and should be moved to the center of the
straight line. Additionally, the size of the bridge should be extended, the position of the
start hole moved and the length of the lead off shortened.

Modifying the Length of the Lead on/off for all Features

First, we modify the length of the Lead on to 5 mm and shorten the Lead off to 0.5 mm
for all features.

Hold down the Shift button and click the first and the last feature in the OPTICAM
Feature Manager. This way you can very easily select all 4 features.

E ..... a F}perati onl

&_)‘_‘b Origin
% Strategy

I_Eh-, Technology
-t p Workpiece

Now right-click one of the selected features and, on the context menu, click
Multiple edit > Edit lead parameters.

A 0
=i Ir_i Operationl

&_)‘_‘b Origin
ﬂfﬁ Strategy

LEDZ Technology

/ Workpiece
5 Mew Operation Ctrl+Alt+N
E Operation cutting plan Ctrl+Alt+P
- Autornatic feature recognition
Manual feature recognition Ctrl+Alt+F
Rebuild program Ctrl+Alt+B

Qutput feature NC file

Multiple edit DI Edit feature parameters

Delete operation Edit feature strategy

Edit segment parameters
Edit technology parameters
Edit lead parameters ,h
Edit pocket parameters

This opens the Lead on/off dialog.

On the left-hand side, click the feature Lead on/off and modify the length of the Lead
On to 5 mm and of the Lead Off to 1 mm.

GibbsCAM OPTICAM Tutorial Page 120 of 165 last saved: 2021-04-16 at 17:56



Lead on/off @
/%P GE
§ &z
Starthole Lead On Lead Off
Endpaint
Lead on/foff - -
| \ [
| | —\
| [
@ Line @ Line
©) Arc () Arc
) Full Arc 70 Full arc
() Meander
ILengﬁ'u: 5.0mm I I Length: 1.0mm I [ Copy LjO l
Andgle: 0.0® Angle: 0.0® Copy LjO
Extension: 0.0mm Extension: 0.0mm Copy LjO
Arc radius: 0. 3mm Arc radius: 0.3mm Copy LjO
Mumber of 4
Meander width: 3.0mm
[ cut hole at start []cut hole at end
Hole diameter: 0.75mm Hole diameter: | 0.75mm

&
Accept changes by clicking \/

The adjustment of the lead on/off extends to all selected features.

Before Afterwards

Positioning the Start Hole in the Center of a Straight Line

In the following, we will move the position of the start hole for the features
i) Bxtruded] gng i ConstantTaper2 tg the center of a straight line.
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In Feature Manager, open the feature - Edrudedl 3ng double-click the branch Lead.

B ‘.l’ E_i Operationl

‘J;_/_Jb Origin
iﬁ Strategy

=
sty Technology

()
=
=4
o
m
&

(D]
\_,IL Segment 1
% Before Moves

{Z], Technology

;i Events

\./ Corner Relief
.@' Pocket
=

&ﬁ After Moves

G- H]]I ConstantTaper2
- H]JI ConstantTaper3

& m\i Fourfxisd

In the Lead on/off dialog, choose the option Automatic on edge. This option lets you
automatically move the start position to the center of a straight edge. click the left outer
edge of the workpiece to move the start position to the center of the selected edge.

Lead on/off @

Starthole position On profile position

Endpaint
Lead onjoff Starthole diameter: 1.0mm () Automatic on profile
I-@- Automatic starthole posit’onl
() CAD cylinder () Vertex or edge
CAD cylinder: Position: Select vertex or edge

() Explidt starthole position
Reference ¥:  40.0mm  Y: | 0.0mm

Secondary X: | 40.0mm | ¥: | 0.0mm

Miscellaneous
Vertical wire
[[Use starthole settings

[ Move trim cuts equally

Distance: 0.5mm

Note how the input modifies the start position and the position of the start hole:
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i—ursor Position

Accept changes by clicking on M’

Repeat the process for the adjustment of the start hole position for the feature

-1l ConstantTaper2 where the position of the start hole is to be moved to the center of
the top straight line.

In the Feature Manager, open the feature -1li ConstantTaper2 3nd double-click Lead.

@m Constant taper2
E Feature Strategy
@ Additional Paramete
q Segment 1

Again, choose option Automatic on edge in the dialog Lead on/off. Click the straight left
edge of the feature to move the start position to the center of the selected edge.

Lead on/off =
v X ? &E
Starthole position On profile position
Endpoint [
Lead on/off Starthole diameter; 1.0mm () Automatic on profile
I@ Automatic starthole posih'onl
() CAD cylinder (7 Vertex or edge

CAD cylinder: : Position: Select vertex or edge
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Note how the input modifies the start position and the position of the start hole:

Cursor Position

&
Accept changes by clicking \/

Adjusting the Size of the Bridge for the External Feature

As we need a wider bridge for the machining of the external feature, we will modify the
size of the bridge to 3 mm.

In Feature Manager, open the feature -l Btrudedl and double-click Segment.

..<y Workpiece
W Extrudedl

i M Feature Strategy
... [P

- Segment 1
E Before Moves

e &5 Technology

This opens a dialog where you can set the size of the bridge. Enter the value 3 in the
field Size of main bridge.

|Bridge parameters ~ |
ISize of main bridge 3.0mm I
Extra dearance for bridge 0.0mm

[ Additional stop before bridge cut

Distance stop before bridge cut L.Omm

Accept changes by clicking b\/.

The following figure shows a magnification of the modified bridge.
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Machining Simulation (Solid Simulation)

Right-click Operationl and, on the context menu, click Solid simulation of operation.

The following figure shows the final result of the simulation.

Close the simulation dialog by clicking x
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Creating the NC program

At the end of this exercise, we create the NC program again.

Right-click Operationl and, on the context menu, click Output operation NC file.

[
: Workpiece
T .
E|--- [E) Operatio .
: Mew Operation Ctrl+Alt+N

&:JL Ori

Operation cutting plan Ctrl+Alt+P
Automatic feature recognition
Manual feature recognition Ctrl+Alt+F
Graphic simulation of operation Ctrl+Alt+G
Rebuild program Ctrl+Alt+B

Output operation NC file {"_“)

Please continue working independently...

Saving the OPTICAM Program

In the end, you should save your work.

@ User advice: In addition to the GibbsCAM file GC14_Opticam_example_6.vnc, a
second file containing the OPTICAM machining information for the current program will
be saved. This OPTICAM file has the file extension .wire.opticam.

Close the file GC14_Opticam_example_6.vnc.

This exercise is now completed.
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Example 7: Machining Punches
and Multiple Punches

Demonstrated in This Example

Opening a file: GC14_Opticam_example_7

Deriving the Workpiece (Billet) Geometry from the Existing Model
Hiding the Solid Body

Machining Punches / Multiple Punches

Modifying the Feature Order
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Open GC14 Opticam_example 7

In GibbsCAM, open the example file GC14_Opticam_example_7.vnc.

B g File Edit View Modify Solids Features Window Plug-lns Macros WEDM  OPTICAM  Additive Help GC14 Opticam_example 7wnc...  Search Q. — O X
S L @O R & n
—
®i= 12y oo L
Document View Coord CS Palette Workgroups Body Bag Geometry Dimension Surface Solid Operation Too Sync Control Part Stations
Control... Systems Palette Palette  Modeling Modeling Manager... Manage
EDM Parameters R

Dialogs CamView

= / Program ( Standard }
A\ii. Origin
S strategy
[ Technalogy
’{/ Workpiece
= ‘L:ri Operation 1
iz oign
Abﬂ Strategy

-;,]-_ Technology
L/ Workpiece

«n cs1 |[Ewer mm |1 Part

Using the Program Dialog for Basic Settings

Double-click Program (STANDARD) and fill in (OPTICAM  Program Setup |

the dialog as shown to the right: = = )
vVRE?2&HR 2
Description

/
Accept changes by clicking /' .

Post-Processor Selection A
NCPath Current Job Directory
C:\Users\Public\Documents\opticam’Job, L]
[Manufacturers |
st )
Post-Processor
|STANDARD -
Modell-Mame
[w1-w2 -
[ Post-Processor Options... ] ’}
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Defining the Machine Origin
In this example, the origin is to be placed at the lower left edge of the model.

Double-click (Program) Origin to open the dialog to define the machine origin.

-
VR?EH: #

I Display originl

Explicit origin coordinates

; g Vertex

[ ] Explicit origin alignment

! )'-:: Z axis (wire) Face
§ X axis Edge
i Y axis Edge
% ¥ i
0. 0rnm 0.0rmm 0. 0rnm

Currently, the machine origin is located at an undefined position.
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To move the origin to the lower left corner of the center, position the cursor on the
lower left corner of the model and click with the left mouse button.

Cursor Position

The origin is moved to the selected corner.

Close the dialog Machine Origin by clicking V

Defining the Cutting Technology (from Database)
Double-click the branch (Program) Technology in the OPTICAM Feature Manager.
S B R o[@ 5 w|

=15 Program ( STANDARD )

% Workpiece
-8 Operationl
L.l Origin
L] Strategy
BE Technology
i<y Workpiece

This opens the Technology dialog to define the cutting technology. In this case, we will
load cutting technology from the Technology Database, as follows.

Select suitable technology parameters from the listboxes Wire Diameter, Wire Type,
Material and Height.
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(OPTICAM  Technology |
v X 2 g
@

STD

A

|H

ters
"] indude user tech in search

User Tech name

Wire Diameter [0,25‘-“"1 ']
Wire Type |Soft Brass -
Material [Steel v]
Height [so.omm ']
Mumber of Cuts [3 ’]
RA [0.0um -]
B

outputs A
Records found

Cut Offset

1 0.205mm

2 0.136mm

3 0.136mm

The selected cutting technology will be displayed in the dialog area Records found.

Accept the selection of the technology parameters by clicking (\\'/.

Deriving the Workpiece (Billet) Geometry from the
Existing Model

In Feature Manager, double-click the branch (Program) Workpiece.

@ BB &[& 5w
-2 Program { STANDARD )
! 1z Origin
M Strategy
Technology

B Workpiece

EhH Operationl

& Technology
L..&¥ Workpiece

In the example file, the workpiece (billet) is predefined as a solid body.

Choosing option Use specific solid activates the input field Solid body.
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() Use box around sclids
@) Use spedific solid
(") Use STL file

H

Select Workpiece-Body

smfie oy

Click the geometry of the workpiece.

The name of the model is passed to the dialog.

Soidbody A

Select Workpiece-Body | 243

Accept changes by clicking V

last saved: 2021-04-16 at 17:56
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Hiding the Workpiece (Billet) Geometry

As the geometry of the workpiece (billet) would be identified and machined as a
geometry by the automatic feature recognition, it is recommendable to hide the
workpiece (billet) geometry.

Right-click the geometry of the workpiece (billet) and, on the context menu, click Hide.

BRZEBI° S P
Ffyles @@

Hide §
Selection Tools 3
Zoom/Pan/Rotate 3
Becent Commands 3

Face

'rg'.h Change Transparency

Gﬂ Create Plane Parallel to Screen

Feature (Aufsatz-Linear austragen...)
Comment 3
Parent/Child...

I? Configure Feature

x Delete...

E Add to Favorites

Save Selection

Body

Isclate

Export to DXF / DWG

FeatureWorks... 3

&«

The model of the workpiece (billet) is hidden. The four punch geometries and the
associated start holes remain.

Setting the Cutting Heights

The following dialog sets (among other things) the name of the NC output file and the Z-
height of the Reference and the Secondary Plane Height.

Double-click Operationl and fill in the fields Description, File name, Part number and
Position as follows:
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‘OPTICAM  Operation Setup

Description

Example 7

File name
7

CMD file name

Part number
7

}?

|me position {from origin)
[ wire is threaded at start
Explicit from coordinates

b

Reference I ¥ 0.0mm Y

0.0mm

Machine origin

Identify the Secondary plane height in the model. To do this, position the cursor in the
input field Secondary plane height and click an element (an edge, plane face or a
vertex) on the top face of the model. OPTICAM calculates the Z-height of the selected
element and passes the value on to the Secondary plane height dialog box.

|me position (from origin)
|| wire is threaded at start
Explicit from coordinates

ﬁ |

Reference plane height

Secondary plane height

Reference ¥ 0.0mm ¥y 0.0mm
Machine origin -
Working planes (from Crigin Z0) f |

0.0

41.0mm

/

&
Accept changes by clicking \/ button.

Setting the Cutting Strategy

In the next dialog, you can define with which strategy the workpiece will be machined.
The punches are to be machined individually, each one with 3 Cuts in Reverse Cuts
(forwards/backwards). In the end, each Bridge is to be Removed with One Cut.

Double-click (Operation) Strategy and set the dialog as follows:
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|Cutseq.|ence strategy ~
[ Do &l rough cuts together first
Interweave rough cuts
Do all trim cuts at the end
Interweave final cuts

I Reverse cuts when possiblel

Reverse first bridge cut

|Bridge cut strategy A |
I-O'- Cut bridges at end of operation I
[ 5top only on first bridge cut

() Cut bridges at end of each feature
() Cut bridges at end of FIRST CUTS

Stop for bridge remaval on first cut
() Don't cut bridges
() Only cut bridges

I One cut only for bridge removall

&
Accept changes by clicking on \/

Creating the Cutting Machining

With OPTICAM it is possible to create the cutting machining automatically or by
manually selecting faces or model edges.

The 4 punches are to be machined automatically in this example. As the start holes exist
as geometries, they will be automatically identified.

Automatic Creation of the Cutting Machining

Right-click Operationl and, on the context menu, click Automatic feature recognition.

LA origin
i o
H] Strategy

-;.j{ Techneology

Mew Cperation Ctrl+Alt+N
Operation cutting plan Ctrl+ Alt+P
Automatic feature recognition @ I
Manual feature recognition Ctrl+Alt+F

The dialog Automatic Feature Recognition opens. Because we want to exclusively
machine the punches, choose External (punch) features only as the strategy.
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CIEIIEIEIR
|OPTICAM  Automatic FeatureRecognition | Note: Do not select Use new operation for each
> R F ) body. This would create a separate Operation
& | | 3F |
\/ X B @ i ;} (separate NC file) in the OPTICAM Feature Manager

Stategies 4 | for each geometry.
["]Use new operation for each body '<::=

() External and internal features
() Internal (die) features only
IO External {punch) features onlyl

To set even more precisely what exactly the Feature Recognition is supposed to

Feature recognition settings ] button

recognize, click the [

Settings @

Basic settinas Feature types General settings
Colour settings
Start hole settings Extruded = [ ] Group repeated features
Feature recognition settings [¥] cylinder Check for collars and tapers
[¥] Cone [¥] 1gnore when multiple start holes found
Constant taper [] Advanced feature recognition (slower)
'll'ariable taper Dio not use faces with small area as start face
[¥] Four axis Area:  1,0mm?
[¥] Indined extruded Automatically apply templates
Indined cylinder [T Use start hole settings
Indined cone [ cut wire between features
Recognize variable taper as four axis
Max. angle: 39.0°
Select [ deselect al Select / deselect all
Cutting direction

Outside features:
() Material to LEFT of cutting direction
(@ Material to RIGHT of cutting direction -::::

[T cut on the reverse side of faces

Inside features:

(@) Material to LEFT of cutting direction
() Material to RIGHT of cutting direction

[T cut on the reverse side of faces

Open features:
(@) Material to LEFT of cutting direction
() Material to RIGHT of cutting direction

[T cut on the reverse side of faces

@ User advice: Do not activate the option Group repeated features. Because the
four punch geometries are identical, OPTICAM would unite the 4 punches into one
feature in the OPTICAM Feature Manager. However, as we want to manipulate the
feature order, we need 4 separate features in the OPTICAM Feature Manager.
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@ User advice: Activate the option Material to RIGHT of cutting direction. This
option defines the direction (clockwise or counterclockwise) in which our punches will
be machined. Material to RIGHT of cutting direction means clockwise.

Accept changes by clicking %/

Close the dialog Feature Recognition: V

The system will now search the solid bodies for all geometries that can be wire cut
(feature recognition) and create a machining suggestion with the cutting parameters
previously set.

/

For each geometry that can be wire cut, OPTICAM creates a separate feature in the
OPTICAM Feature Manager:

548 Operationl

----- 7 Workpiece
.-l Extrudedl
H- 3l Extruded2
H-fl Extruded3
-l Extrudeds
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Automatic Start Hole Recognition

The OPTICAM feature recognition is able to identify start holes in a 3D model and to use
them as threading position for the cutting machining. Start holes in the 3D model have
to be drawn as GibbsCAM surfaces of the type Extruded Circle. As this is the case in this
example, the start holes were automatically identified.

ldentified start holes

Adjusting the Lead on/off

Click the first feature in the OPTICAM Feature Manager. In o of ;peéif;?:l
the model, tool paths of the selected feature are highlighted. # Strategy

'y Technology
If you extend the tool paths and look at them more closely, 7 Workpiece
you will note several things. The start position is in the center ':—

-;----_‘_'l Extruded?2
of the cylinder. This is correct and the result of the automatic 4.5l Extruded3
-3 Extrudedd

start hole recognition of the OPTICAM Feature Recognition.
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:

‘ ™. Bridge could be shortened

Lead off too long

Start hole was identified

The lead off is too long and should be shortened. In the following, we will shorten the
lead off.

The Size of the Bridge is slightly too big and could be adjusted.

Shortening the Length of the Lead off

Holding down the Shift key, click the first feature and then the last feature in the
OPTICAM Feature Manager. This way you can very easily select all four features.

£ 8 Operationl

0 +-

Now right-click one of the selected features and, on the context menu, click
Multiple edit > Edit lead parameters.
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e Extrudedl
[ Extrude New Operation Ctrl+Alt+N
2 s Operation cutting plan Ctri+Alt+P
- Extrude
Automatic feature recognition
Manual feature recognition Ctrl+Alt+F
Rebuild pregram Ctrl+Alt+B
Multiple edit » Edit feature parameters
Delete operation Edit feature strategy

Edit segment parameters

Edit technology parameters
Edit lead parameters \h

Edit pocket parameters

This opens the Lead on/off dialog.

On the left-hand side, click Endpoint and choose option Automatic lead off position.

Lead on/off @
V% ? &E
o & \__{}1
Starthole Endpaint position On profile position
Endpoint
Lead onfoff Endpoint diameter: | 1.0mm @ Automatic on profile
I @ Automatic lead off position I () Automatic on edge
() CAD cylinder () Vertex or edge
CAD cylinder: | Mone Position: Select vertex or edge
Lead-Off: | Mone

Click Lead on/off and modify the length of the Lead Off to 0.6 mm.
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Lead on/off

Starthole
Endpoint

Lead on,.’of'fl

Lead On

@) Line
() Arc
() Full Arc

(") Meander
Length:
Angle:
Extension:

Arc radius:

Lead Off
| /
[63) [
@ Line
© Arc
() Full arc
1.8625mm | Length: 0.5mm | [ Copy LfO ]
0.0® Angle: 0.0® Copy LfO
0.0mm Extension: 0.0mm Copy LfO
0.3mm Arc radius: 0. 3mm Copy LfO

&
Accept changes by clicking \/ The lead off adjustment is applied to all selected

features.

JL o L

| ! |
D

Adjusting the Size of the Bridges

To select all four features, click the first feature and then hold down the Shift key while

clicking the last feature in the OPTICAM Feature Manager.
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[=-4# Operationl

Now right-click one of the selected features and, on the context menu, click
Multiple edit > Edit segment parameters.

Rebuild program Ctrl+Alt+B

Output feature NC file

Multiple edit » I Edit feature parameters

Delete operation Edit feature strategy

Edit segment parameters ,h
Edit technology parameters

Edit lead parameters
Edit pocket parameters

In the Segment dialog, modify the Size of main OPTICAM ~ Segment

|
bridge from 1 mm to 0.8 mm. % x ? (@ l?fa ﬂ

The size of all bridges is adjusted to 0.8 mm.

The following figure sh fication of the | ersresmsi=s -
? o) OWII’.'Ig igure shows a magnification of the e of o b
adJUSted brldge' Extra dearance for bridge 0.0mm

[] Additional stop before bridge cut
Distance stop before bridge cut 1.0mm

. o

Bridge

Accept changes by clicking {k\/

Machining Simulation (Solid Simulation)

Right-click Operationl and, on the context menu, click Solid simulation of operation.

GibbsCAM OPTICAM Tutorial Page 142 of 165 last saved: 2021-04-16 at 17:56




Mew Operation Ctrl+Alt+N
Operation cutting plan Ctrl+Alt+P
Autornatic feature recognition

Manual feature recognition Ctrl+Alt+F

Graphic simulation of operation Ctrl+Alt+G
Selid simulation of operation {"_“J Ctrl+Alt+5

Modifying the Feature Order

During the machining simulation it may happen that you do not like the cut sequence.

With the help of the OPTICAM Feature Manager, you can modify the cut sequence
however you like, using drag-and-drop.

Click the last feature in the OPTICAM Feature Manager. The associated tool path graphic
will be highlighted.

=-+H Operationl

----- L7 Workpiece
[0 Extrudedl
[]---,f‘ Extruded2
[ Extruded3
R ] Extrudeds

oo

In the Feature Manager, left-click the symbol “# in front of the feature -l Extrudedd
Hold down the left mouse button and position the feature between the feature
-4 Workpiece gnd -0l Extrudedl Then release the mouse button.

B,E Operationl B,E Operationl
,Id Orgin 1# Origin
M strategy M Strategy
s Technology [z Technology
= ¥ Workpiece£ ----- i Workpiece
o Extrudedl |-l Extrudeda
W Extruded2 -3 Extrudedl
[j--{* Extruded2
[]---,'* Extruded3

The last operation is moved to the top. Move the remaining features until the punches
are machined from the left to the right side in the order 4,3,2,1 (see following figure).
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i

Machining Simulation (Solid Simulation)

Check the adjusted feature order through a second Solid Simulation.

= I/} Program { STANDARD )

Jd Origin
ﬁ] Strategy

E'.ZZ Technology

l"\,/ Workpiece
Efm
(= | K]
; MNew Operation Ctrl+Alt+N

....... &i Or
,,,,,,, % Str Operation cutting plan Ctrl+ Alt+P
_______ = : -
Gy '® Automatic feature recognition
------ v by Manual feature recognition Ctrl+Alt+F
- Oyff Ext
- ‘:* 6 Graphic simulation of operation Ctri+Alt+G
_k.- Seolid simulation of operation {l“'_'j Ctrl+Alt+5
-l -

Saving the OPTICAM Program

At the end, you should save your work.

@ User advice: In addition to the GibbsCAM file GC14_Opticam_example_7.vnc, a
second file containing the OPTICAM machining information for the current program will
be saved. This OPTICAM file has the file extension .wire.opticam.

Close the file GC14_Opticam_example_7.vnc.

This exercise is now completed.
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Example 8: Pocketing Apertures

Demonstrated in This Example

Opening a file: GC14_Opticam_example_8

Pocketing Cylindrical, Tapered and Four Axis Geometries
Turning on the Display of Slugs (Solid Simulation)
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Open GC14 Opticam_example 8

In GibbsCAM, open the example file GC14_Opticam_example_8.vnc.
Fle Edit View Modify Solids Festures Window Plug-ins Macros WEDM OBTICAM Additive Help

GC14_Opticam_example_8.vnc... Search Q. — O X
L— ) E
W@ T g T IR LT (M e
@i 12 T  od .
Document View Coord CS Palette Workgroups Body Bag Geometry Dimension Surface Solid Operation Tool Sync Control Part Stations
Control... Systems Palette Palette Modeling Modeling Manager... Manager...
EDM Parameters

Dialogs CamView

=] /“ Program ( Standard )

JﬁL Origin

Jj strateay

IE? Technology

J Workpiece

E| \Lé Operation 1
&i Origin
M Strategy

~-[C4y. Technology

&/ Workpiece

@

-Hm =2 ||§|m:1 ‘ - |1F'ar|

Using the Program Dialog for Basic Settings

Double-click Program (STANDARD) and fill in the (OPTICAM  Program Setup

dialog as shown to the right: \/ x ? I§ Ié}a ﬁ

Description

Accept changes by clicking Q/

Postprocessor selection ]
- - . . . NC path Current job directory
Defining the Machine Origin CoVs b Boamspptcan b
Manufacturer
In this example, the origin is in the center of the s -
center of the workpiece. As this is okay, we do not BTG
. _ [sTANDARD -
have to define an origin. —
[w1wz -
Technology
[ Postprocessor options ]
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Crigin

Defining the Cutting Technology e

User Tech name vl
(from Database) re dancter [oz8m -

Wire type @ .]
Double-click (Program) Technology to open the T = =
Technology dialog to define the cutting o [:_ 5
technology. Nmberofas [ <
We will select the cutting technology from the RA om0~
Technology Database.

owps A
Select suitable technology parameters from the Records found |:|
listboxes Wire Diameter, Wire Type, Material and oo I
Height. 1 0.0mm

[T use modified technology made in cuts
[] Take over selected tech in cuts editor

( Cuts editor |
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|ﬁm A
"] include user tech in search
User Tech name
Wire diameter [0.25rnn'| ,]
Wire type [Soﬂ Brass - ]
Material [Steel - ]
Height ’30 Omm - ]
Mumber of cuts [3 - ]
RA 0.0pm
Outputs A |
Records found 1
Cut Offset
1 0.205mm
0.136mm
3 0.136mm

The selected cutting technology will be displayed in the dialog area Records found.

&,
Accept the selection of the technology parameters by clicking \/

In the next dialog, you can define
the geometry of the workpiece
(billet). The workpiece is to be
derived from the solid body;
additionally, no allowance values
are to be defined.

Double-click (Program) Workpiece:,
and then fill in the dialog as shown
to the right

&
Accept changes by clicking \/

Creating the Workpiece (Billet) Geometry

W |

=10 IR

[=-_> Program { STANDARD )

i f Origin

- M Strategy

¢ Technology

B,E Operationl
L_-_-'_ Origin

M Strategy

[ Technalogy

"\.,,- Workpiece

(OPTICAM  Waorkpiece

V% ? B

I-@- Use box around solidsl
(") Use spedific solid

() Use STL file
|er A
Extrain X- 0.0mm
Extrain Y- 0.0mm
Extrain Z- 0.0mm
Extrain X+ 0.0mm
Extrain ¥+ 0.0mm
Extrain Z+ 0.0mm
|Solid body v
|m file % |
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Setting the Cutting Heights

The following dialog sets the name of the NC
output file and the Z-height of the Reference and
the Secondary Plane Height.

Double-click Operationl and fill in the fields
Description, File name, Part number and Position
as shown to the right:

To identify the Secondary plane height in the
model. Position the cursor in the input field
Secondary plane height and click the top plane
face of the model.

OPTICAM calculates the Z-height of the selected
element and passes the value on to the dialog
box Secondary plane height.

|Wnrk'r|g planes (from Crigin Z0)
Reference plane height

Secondary plane height

&
Accept changes by clicking \/

Setting the Cutting Strategy

In the next dialog, you can define with which strategy the
workpiece will be machined. First, all apertures are to be

roughed in succession. The trim cuts follow after.

(OPTICAM

Operation Setup

JR?H

&

Description
Example 8

File name
g

CMD file name

Part number

8

|me position (from arigin)

by

[ wire is threaded at start
Explicit from coordinates

Reference

Machine arigin

Double-click

W |

¢ E B¢ &
(Operation) Strategy > Program ( STANDARD )
and then set the dialog
as shown to the far

right.

%7 Workpiece

Accept changes by clicking {k\/

I_s( 0.0mrm vy 0.0mm I

Feature sequence strategy

(@ Feature order from feature list
() smallest features first

() Smallest features last

() Shortest path between features

() Ignore pocket in ordering
() Feature with pocketing first
(@ Feature with pocketing last

(@ Collar before taper
() Taper before collar

(@ Internal before external features
() External before internal features
() Ignore internal [ external in ordering

‘Cut sequence strategy

[¥] Do all rough cuts together ﬁrstl

[ Interweave rough cuts
Do all trim cuts at the end
[ Interweave final cuts
Reverse cuts when possible
Reverse first bridge cut

|B'idgeu.|t strategy

() Cut bridges at end of operation
Stop only on first bridge cut
() Cut bridges at end of each feature

(@ Cutbridges at end of FIRST CUTS

Stop for bridge removal on first cut

() Don't cut bridges
() Only cut bridges

One cut only for bridge removal
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Creating the Cutting Machining

In this example, the four internal apertures are machined with the automatic Feature
Recognition. As the start holes exist as geometries, they will be automatically identified.

Automatic Creation of the Cutting Machining

Right-click Operationl and, on the context menu, click Automatic feature recognition.

Mew Operation Ctrl+Alt+M
Operation cutting plan Ctrl+Alt+P
Automatic feature recognition {"_“J I
Manual feature recognition Ctrl+Alt+F

Set the Automatic Feature Recognition dialog as shown:

(OPTICAM  Automatic Feature-Recognition |

JVR?EBm &

|Slraheg’es A |
I Use new operation for each bodyl

() External and internal features
| @ Internal (die) features only |
(1 External (punch) features only

To set even more precisely what exactly the Feature Recognition is supposed to
recognize, click the [ Eeshar oo ot | button.

Set the dialog as follows:
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Settings @

Basic settings Feature types General settings

Colour settings

Start hole settings Extruded Group repeated features

Feature recognition settings | Cylinder Check for collars and tapers
Cone Ignore when multiple start holes found
Constant taper || Advanced feature recognition (slower)
Variable taper Do not use faces with small area as start face
Four axis Area: 1,.0mm?
Indined extruded Automatically apply templates
Indined cylinder [ Use start hole settings
Indined cone [ cut wire between features

Recognize variable taper as four axis
Max. angle: 39.0%

Select | deselect all Select / deselect al

Cutting direction

Outside features:
(@) Material to LEFT of cutting direction
() Material to RIGHT of cutting direction

[T cut on the reverse side of faces

Inside features:
(@) Material to LEFT of cutting direction
() Material to RIGHT of cutting direction

[7] cut on the reverse side of faces

Open features:
(@) Material to LEFT of cutting direction
() Material to RIGHT of cutting direction

[7] Cut on the reverse side of faces

& &
Accept changes by clicking \/ Then close the Feature Recognition dialog: \/

The system will now search the solid body for all geometries that can be wire cut
(feature recognition) and create a machining suggestion with the cutting parameters

reviously set. b
p y = d :i Operationl

For each geometry that can be wire cut, OPTICAM -4 Origin
creates a separate feature in the Feature Manager: ol strategy
E’J‘ Technology
-ta # Workpiece
. .. - Ui} Repeated Groupl
Automatic Start Hole Recognition - lj Exrudedt
----- i Four axis2
Note how the OPTICAM feature recognition identifies ooy

start holes in a 3D model and uses them as threading
position for the cutting machining.
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Therefore, the start holes in the 3D model have to be drawn as GibbsCAM surfaces of
the type Extruded Circle. As this is the case in this example, the start holes were
automatically identified.

The following figure is a part of the upper area of the model and shows the start hole
recognition for the two tapered holes.

Pocketing Apertures

The apertures in this example have to be
pocketed, instead of being machined with

one or several cuts.
Example:

Paocketing of a tapered hole

OPTICAM is able to machine cylindrical and
tapered geometries as well as four axes by
means of pocketing. The advantage of the
pocketing strategy is that no slugs are formed
and the operator does not have to intervene to remove the slugs. However, the process
only makes sense for smaller apertures as it leads to longer running times.

First, we will program the pocketing for the cylindrical aperture in the center of the

model.
In Feature Manager, open the feature 1l Extrudedl (the 548 Operationl
cylindrical aperture in the center) and double-click the -, Origin
branch @ Pectet, il Seetegy
‘_‘,1 Technology
The Pocketing dialog opens. Choose the option Pocket & Workpiece
with constant offset. The selected option is a strategy B iy etrudeat
which is primarily used for the pocketing of cylindrical ;,jj Feature Strategy
geometries. (B
E\,]Ii Segment 1
By modifying the setting Overlap % of wire diameter to &35 Before Moves
60%, you set the distance of the tool paths. .?’,f; e J
- i) Lead
}3 Events

" Corner Relief

..... Kl Pocket
-l After Moves

T
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|Meﬂ'=ods

(7 Don't pocket this feature
|@ Pocket with constant offset |
() Pocket with variable offset

| Parameters

Cverlap % of wire diameter

[ The podket has been pre-milled

1.0mm

@ User advice: Do not define the value in the field Overlap % of wire diameter too
big. When dealing with complex geometries, the definition of values of over 60% can
lead to the formation of slugs. Use Solid Simulation to check the tool path for slugs.

&
Accept changes by clicking \/

Next, you have to pocket the two tapered apertures.

In Feature Manager, open the feature
1lj Constant taperd (the two tapered apertures at the
top) and double-click the branch (@ Pocket,

The Pocketing dialog opens. Choose option Pocket
with variable offset. This option is a strategy for
the pocketing of Tapers and Four Axis Geometries.

Modify the setting Overlap % of wire diameter to

60%. This sets the distance of the tool paths.

|Meﬂ10ds

() Don't pocket this feature
(7) Pocket with constant offset
Iﬁ Pocket with variable offset I

a |

|Parame ters

Overlap % of wire diameter

|| The packet has been pre-milled

1.0mm

&
Accept changes by clicking \/

]

At the end, you have to pocket the four axis.

In Feature Manager, open the feature B FourAxis2 and double-click the branch

Fip Workpiece
@Jﬁi Repeated Groupl

U]J' Constant taper3
f Feature Strategy

\‘4‘ Segment 1

&% Before Moves
55 Technology
_|_1¢"| Lead

j:? Events

\/ Corner Relief

ﬁ After Moves

- ] Extrudedl
[j-----m\j Four axis2

_‘?’:z Pocket.
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ﬁ Four axis2
ﬁ Feature Strategy
@ Additional Parameters

q Segment 1

$ Before Moves

The Pocketing dialog opens. Choose option
Pocket with variable offset. This option is a
strategy for the pocketing of tapers and four
axis geometries.

Modify the setting Overlap % of wire diameter
to 60%.

Accept changes by clicking V’

(7) Don't pocket this feature
() Pocket with constant offset
| @ Pocket with variable offset |

=] ;
a0% = Overlap % of wire diameter
[7] The pocket has been pre-milled

Pre-mill offset:

The following figure shows what the tool paths should look like:

GibbsCAM OPTICAM Tutorial Page 154 of 165

last saved: 2021-04-16 at 17:56




Machining Simulation (Solid Simulation)

Right-click Operationl and, on the context menu, click Solid simulation of operation.

Program ( STANMDARD )

M Origin
H] Strategy
=y

,:3/' Technology
% Workpiece

Mew Cperation Ctrl+Alt+N

&_/_‘L Orig
AA% Stra Operation cutting plan Ctrl+Alt+P
|_:—:7JJ Tec Automatic feature recognition
& Wol Manual feature recognition Ctrl+ Alt+F
- Btr
e Graphic simulation of operation Ctrl+Alt+G
- [ Fo — : .
i 1 Solid simulation of operation {E'I] Ctrl+ Alt+5
- [ Fou
D.J]Jl Cor Rede not possible
Undo change pocketing Ctrl+Alt+Z

Display of Slugs (Solid Simulation)

®When dealing with pocketing, it is recommendable to turn on the display of slugs
before starting the solid simulation. If slugs are formed, a warning is displayed there.

Open the field Split Options in the simulation dialog. Deactivate the option Don’t warn
after machine stop.

Then enter the value 0.2 mm? in the field Ignore smaller than (cubic mm). This setting
ignores slugs whose volume is smaller than 0.2 cubic mm.

ISpit[bﬁonsI a|

ID Dion't warn after machine sb::pl
Distance to ignore splits { mm )

5. 0mm

[] exact split position
Ignore smaller than ( cubic mm )

["] Don't show Slugs
[ simulate Slugs

Creating the NC Program

Right-click Operationl and, on the context menu, click Output operation NC file.

GibbsCAM OPTICAM Tutorial Page 155 of 165 last saved: 2021-04-16 at 17:56



: J{L Origin
ﬁ] Strategy
:;Qé Technology

&.'/ Waorkpiece
B Operatio
l'!ﬂ . . Mew Operation Ctrl+Alt+N

Operation cutting plan Ctrl+Alt+P

Automatic feature recognition

Manual feature recognition Ctrl+Alt+F
Graphic simulation of operation Ctrl+Alt+G
Rebuild program Ctrl+Alt+B

Output operation NC file {"_“)

Saving the OPTICAM Program

At the end, you should save your work.

@ User advice: In addition to the GibbsCAM file GC14_Opticam_example_8.vnc, a
second file containing the OPTICAM machining information for the current program will
be saved. This OPTICAM file has the file extension .wire.opticam.

Close the file GC14_Opticam_example_8.vnc.

Open Mew Close h

This exercise is now completed.
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Example 9: Feature Recognition
by Colors

Demonstrated in This Example

Opening a file: GC14_Opticam_example 9
Creating a Color Search List

Recognizing Features by Their Colors
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Open GC14 Opticam_example 9

In GibbsCAM, open the example file GC14_Opticam_example_9.vnc.

= File Edit View Modify Solids Features Window Plug-Ins  Macros WEDM OPTICAM  Additive Help GC14_Opticam_example_9.vnc... Search Q. — O X
T e —
| @i LIy b O IR &Y
P I =) )
Document View Coord CS Palette Workgroups Body Bag Geometry Dimension Surface Solid Operation Tool Sync Control Part Stations
Control... ystems Palette  Palette Modeling Madeling anager... Manager...
EDM Parameters

Dialogs CamView

- > Program ( Standard )

s J#7 Origin

ﬁl Strategy

3:;_2 Technology

; & Workpiece

b3E
M} Qrigin
% Strategy

5 Technology

[
&7 Workpiece

@

L e Ewer [ e [tPa P

The model contains several apertures that differ from each other in color. Many
companies use this color distinction to mark the required machining process. In our

case, all light green faces are to be wire cut, the blue faces are to be milled and the
purple faces are to be drilled.

The following model shows the faces which are to be wire cut (see the four arrows).
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Using the Program Dialog for Basic Settings

Double-click the branch Program (STANDARD) in
the OPTICAM Feature Manager.

Fill in the dialog as shown to the right:

Accept changes by clicking V

Defining the Machine Origin

In this example, the origin is in the center of the
center of the workpiece again. As this is okay, we
do not have to change the origin.

\OPTICAM  Program Setup

EETY!

Description

g

Post-Processor Selection

A

C:\Users'Public\Documentsopticam'Job,

NCPath Current Job Directo

Manufacturers

s

Post-Processor

[Q‘I’AMI’\ADI’\

Technology...

Processor Options...

Defining the Cutting Technology (from Database)

Double-click (Program) Technology to open the

Technology dialog to define the cutting technology.

We will select the technology parameters from the
technology database.

Select the appropriate technology parameters from
the listboxes Wire Diameter, Wire Type, Material

and Height.
The selected technology will be displayed in the

e
[ indude user tech in search

User Tech name

Wire Diameter [g,zs.-nrn v]
Wire Type [softBrass x]
Material [Steel h ]
Height [30.0mm v
Number of Cuts [S—V]

H RA 0,0pm -
dialog area Records found.
n
Accept the selection of the technology parameters by o {} Al
Records found

clicking \/ cut Offset

1 0.205mm

2 0,135mm

3 0.135mm
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Creating the Workpiece (Billet) Geometry

In the next dialog, you can define the geometry of the workpiece (billet). The workpiece
is to be derived from the solid body; additionally,

no offset values are to be defined. |0'F’“CAM Workpiece |
. . - 2. (=1 c
Double-click (Program) Workpiece and fill in the Q/ X ? 'ﬁ '___&}1 ??
dialog as shown:
% | | E | $ | @ ‘ _m IE ‘ IG Use box around solidsl
E\---;',‘» Program { STAMDARD } () Use spedific solid
k{ Origin () Use STL file
M Strategy
i Technology |B°" A
Extrain X- 0.0mm
b Operationl .
‘[é Origin Extrain¥ 0.0mm
M Strategy Extrain Z- 0.0mm
[ Technology Extra in X+ 0.0mm
% Workpiece B 0.0mm
Extrain Z+ 0.0
o ¢\/ ‘Sold body v
Accept changes by clicking .
e .

Setting the Cutting Heights

Double-click Operationl and fill in the fields Description, File name, Part number and
Position as follows:

'OPTICAM  Operation Setup |

VR?&H: R

Description

Example 2

File name
9

CMD file name

Part number
9

|an pasition (from origin) A |
[ wire is threaded at start
Explicit from coordinates
Reference I % 0.0mm ¥y 0.0mm I

Machine origin -

To identify the Secondary plane height, position the cursor in the input field Secondary
plane height and click on one of the top plane faces of the model.

GibbsCAM OPTICAM Tutorial Page 160 of 165 last saved: 2021-04-16 at 17:56



OPTICAM calculates the Z-height of the selected element and passes the value to the
dialog box Secondary plane height.

| Working planes (from Crigin Z0)
Reference plane height

Secondary plane height

Accept changes by clicking <\/

Setting the Cutting Strategy

In the next dialog, you set the strategy for machining the workpiece. The bridge has to be
removed directly after each rough cut, and immediately afterwards the trim cuts are to follow.

Double-click the branch (Operation) Strategy and
set the dialog as shown:

EILIEICIE

|{1|tseq.|mcesh'alz:gy ~ |
"] Do all rough cuts together first

Interweave rough cuts

: IE‘II ‘ [ Do all trim cuts at the end
- Program ( STANDARD ) Interweave final cuts

| @] reverse cuts when possible |
Reverse first bridge cut

ff Technology
7 Workpiece |Ehdgemtsh'alzgy

»

-4 d Operationl

() Cut bridges at end of operation
Stop only on first bridge cut
() Cut bridges at end of each feature

Crigin

- ::mk" L 1@ Cut bridges at end of FIRST CUTS
.4y Workpiece
Stop for bridge removal on first cut
() Don't cut bridges
() Only cut bridges

One cut only for bridge removal

Accept changes by clicking on %/

Recognizing Features by Their Colors

In this example, we want the automatic feature recognition to recognize all light green
faces and to machine only these faces. (The desired apertures are marked with arrows

in the figure below).
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Creating a Color Search List

Right-click Operationl and, on the context menu, click Automatic feature recognition.

"E& Origin

ﬁ] Strategy
E\r‘? Techneology
i '/ Workpiece
Operati
= !‘ﬁl i | Mew Cperation Ctrl+Alt+N
& on
Operation cutting plan Ctrl+Alt+P

Automatic feature recognition @

Manual feature recognition Ctrl+Alt+F

Initially, we will create a color search list in which we determine the color(s) to be

recognized.
To create the color search list, select the | Manage lists | button.
|0p|ims A |

[ use colour list

Choose list:

II Manage lists II

[ Start hole settings ]

[ Feature recognition settings ]
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In the Color settings dialog, for List Title, enter the name of the color list: Light green.
Then click the button Create new list.

Settings

V% ? &R

[ undo
Start hole settings
Feature recognition settings

Available lists:

List title: Light green

I’ Create new list ]I

Delete selected list

Now click on a light green face in the model.

The color of the desired face is passed on to the dialog and entered in the field Colours
in List.

@ User advice: More faces with other colors could be selected to create a color
search list with several colors.

Colours in list:

Add new colour

[ Delete selected colour ]

[ Delete all colours ]

Accept the color settings by clicking \/
The system returns to the dialog for the automatic feature recognition.

Select checkbox Use colour list so the system searches for colored faces only—in this
case, only light green faces. Then, in the Choose list area, select the just-created list
item: Light green.
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Make sure that the dialog looks as follows:

(OPTICAM  Automatic Feature-Recognition |

VR?E&E 2

|Strateg'es A |
Use new operation for each body

(") External and internal features

|-é- Internal !die! features onlzl

() External (punch) features only

hd

| Onti
Use colour list

Choose list: rLight green - ]I

&
Accept changes by clicking \/

The automatic feature recognition searches the solid body for all light green geometries
which can be wire cut and creates a machining suggestion with the cutting parameters
previously set. As always, OPTICAM creates a separate feature in Feature Manager for
any geometry that can be wire cut:

B ..... o :r; Qperationl

&_/:‘b Origin
;l:ﬁ Strategy

IE'J Technology
gl Workpiece

Checking the Created Machining Features

The easiest way to check the created features is the visual check.

To do this, click the existing features in the Feature Manager that you want to check.
This shows the tool paths belonging to the features highlighted so that we can check
them graphically.

To select all four features, click the first feature and hold down the Shift key as you
select the last feature. The corresponding tool path is highlighted.
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= § Operationl

2“'} Origin
% Strategy

LEJ] Technology
& Workpiece

Saving the OPTICAM Program

At the end, you should save your work.

@ User advice: In addition to the GibbsCAM file GC14_Opticam_example_9.vnc, a
second file containing the OPTICAM machining information for the current program will
be saved. This OPTICAM file has the file extension .wire.opticam.

Close the file GC14_Opticam_example_9.vnc.

Open Mew Close h

This exercise is now completed.

GibbsCAM OPTICAM Tutorial Page 165 of 165 last saved: 2021-04-16 at 17:56



