Electrical 3D Design & Documentation Version 5 Release 14 Pagel

Electrical 3D Design & Documentation

Overview
Conventions

User Tasks

Using Electrical 3D Design & Documentation
Entering the Electrical Assembly Design Workbench
Entering the Electrical Part Design Workbench

Defining Electrical Devices
Defining an Equipment
Defining an Electrical Connector

Defining Electrical Connection Points
Defining a Cavity
Defining a Termination
Defining a Connector Connection Point
Defining a Bundle Connection Point
Defining a Cavity Connection Point

Creating Supports

Connecting/Disconnecting Devices
Connecting Electrical Devices
Disconnecting Electrical Devices

Using Catalogs
Connecting Devices by Drag & Drop at Placement
Using Smart Placement from Catalog

Creating a Geometrical Bundle

Creating a Bundle Segment Document
Defining the Segment Parameters
Defining the Segment Route Constraints
Creating Points
Creating Lines
Creating Planes

Creating an Electrical Bundle

Selecting External Data Systems

Routing Wires from External Data

Managing Links from External Data

Viewing Related Objects

Defining the Harness Flattening Parameters

Extracting Data

Flattening the Harness

Rotating Bundle Segments
Rotating Bundle Segments whatever the Selected Plan
Bending Bundle Segments



Electrical 3D Design & Documentation Version 5 Release 14 Page 2

Scaling Bundle Segments
Synchronizing the Environment
Generating the HTML Report during the Synchronization
Using the Drawing Capabilities
Customizing a Drawing View
Generating a Drawing
Creating Wire Annotations
Creating Intra-Technological Feature Dimensions
Creating Text Templates
Storing Text Templates in a Catalog
Annotating Drawings Using Text Templates
Defining the Report Format
Generating a Report

Workbench Description

Assembly Toolbars
Part Toolbars

Customizing

Electrical Process Interfacing

General

Harness Flattening

Harness Management

Wire Routing

Part Infrastructure

Drafting

Electrical Data Exchange Format
Describing the iXF Electrical Schema
Considering the iXF Schema in Greater Depth

Glossary

Index



Electrical 3D Design & Documentation Version 5 Release 14 Page 3

Overview

Welcome to the Electrical 3D Design and Documentation User's Guide!
This guide is intended for users who need to become quickly familiar with the product.

This overview provides the following information:

. Electrical 3D Design & Documentation in a Nutshell
. Before Reading this Guide

. Getting the Most Out of this Guide

. Accessing Sample Documents

. Conventions Used in this Guide

Electrical 3D Design & Documentation in a Nutshell &

Electrical 3D Design & Documentationﬁ” ™isa product which provides machinery and consumer goods
industry with a dedicated toolset for designing and documenting their electrical systems.

This product offers the following main functions:

. electrical devices on parts and assemblies definition

. geometrical and electrical bundle creation

. assisted device placement according to the electrical specifications coming from external data (iXF file)
. creation and management of wire and electrical device catalogs

. wire routing

. harness flattening capabilities.

Before Reading this Guide #

Before reading this guide, you should be familiar with basic Version 5 concepts such as document windows,
standard and view toolbars. Therefore, we recommend that you read the Infrastructure User's Guide that
describes generic capabilities common to all Version 5 products. It also describes the general layout of V5 and
the interoperability between workbenches.

Getting the Most Out of this Guide *
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To get the most out of this guide, we suggest that you start reading the User Tasks section, which deals with
handling all the product functions.

The Workbench Description section, which describes the Electrical 3D Design & Documentation workbench, and
the Customizing section, which explains how to set up the options, will also certainly prove useful.

Navigating in the Split View mode is recommended. This mode offers a framed layout allowing direct access
from the table of contents to the information.

Accessing Sample Documents &

To perform the scenarios, sample documents are provided all along this documentation. For more information
about this, refer to Accessing Sample Documents in the Infrastructure User's Guide.

Conventions Used in this Guide IE;

To learn more about the conventions used in the documentation, refer to the Conventions section.


file:///E|/www/ADGdocR14/Doc/online/bascuec1_C2/bascuec10000.htm
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Conventions

Certain conventions are used in CATIA, ENOVIA & DELMIA documentation to help you recognize and understand
important concepts and specifications.

Graphic Conventions

The three categories of graphic conventions used are as follows:

. Graphic conventions structuring the tasks
. Graphic conventions indicating the configuration required

. Graphic conventions used in the table of contents

Graphic Conventions Structuring the Tasks
Graphic conventions structuring the tasks are denoted as follows:

This icon... Identifies...

estimated time to accomplish a task
LA a target of a task
the prerequisites

the start of the scenario

[
{;} a tip

i. a warning
f information
i basic concepts
_— methodology
!-' reference information
E'H information regarding settings, customization, etc.

bt the end of a task
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-ﬂ- functionalities that are new or enhanced with this release

E allows you to switch back to the full-window viewing mode
Graphic Conventions Indicating the Configuration Required

Graphic conventions indicating the configuration required are denoted as follows:

This icon... Indicates functions that are...
P1 specific to the P1 configuration
P2 specific to the P2 configuration
P3 specific to the P3 configuration

Graphic Conventions Used in the Table of Contents
Graphic conventions used in the table of contents are denoted as follows:

This icon... Gives access to...

Site Map

Split View mode

b0

Y
n
4

L

What's New?

F.
b

Overview

Getting Started

Basic Tasks

User Tasks or the Advanced Tasks

Workbench Description

Customizing

Reference

1 ~ Q;fj%“ 00 06 O g, «

Methodology

1
L1

Glossary
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Index
Text Conventions

The following text conventions are used:

. The titles of CATIA, ENOVIA and DELMIA documents appear in this manner throughout the text.
. File -> New identifies the commands to be used.

. Enhancements are identified by a blue-colored background on the text.

How to Use the Mouse

The use of the mouse differs according to the type of action you need to perform.

Use this
mouse button... Whenever you read...

ﬁ . Select (menus, commands, geometry in graphics area, ...)
Click (icons, dialog box buttons, tabs, selection of a location in the document window,
)
Double-click
Shift-click
. Ctrl-click

. Check (check boxes)
Drag

Drag and drop (icons onto objects, objects onto objects)

w . Drag

. Move

a . Right-click (to select contextual menu)
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User Tasks

The User Tasks section explains and illustrates how to create various kinds of features.
The table below lists the information you will find.

Using Electrical 3D Design & Documentation
Defining Electrical Devices
Defining Electrical Connection Points
Creating Supports
Connecting/Disconnecting Devices
Using Catalogs
Creating a Geometrical Bundle
Creating a Bundle Segment Document
Creating an Electrical Bundle
Selecting External Data Systems
Routing Wires from External Data
Managing Links from External Data
Viewing Related Objects
Defining the Harness Flattening Parameters
Extracting Data
Flattening the Harness
Rotating Bundle Segments
Scaling Bundle Segments
Synchronizing the Environment
Using the Drawing Capabilities
Defining the Report Format
Generating a Report
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Using Electrical 3D Design
& Documentation

This task explains how to set up the environment to work with CATIA - Electrical 3D Design & Documentation.
CATIA - Electrical 3D Design & Documentation includes two workbenches:

ﬁ‘ Electrical 3D Design Assembly workbench to work at the level of an assembly of electrical objects.

.

@ Electrical 3D Design Part workbench to add electrical behavior at the level of a part.

.
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Entering the Electrical 3D Design
Assembly Workbench

#I=. The Electrical 3D Design Assembly workbench allows you to create electrical assemblies in CATProduct
%14 documents.

CATIA V5 is launched. A CATProduct document is displayed.

ﬂ 1. Choose the Electrical 3D Design Assembly item from the Start -> Equipments & Systems

menu.

By ELETHA09 o ©
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Using the Electrical 3D Design
Part Workbench

‘#I=, The Electrical 3D Design Part workbench is used to define electrical connectors or to convert standard
%14 parts into electrical devices.

CATIA V5 is launched. A CATPart document is displayed.

ﬂ 1. Choose the Electrical 3D Design Part item from the Start -> Equipments & Systems menu.

The Electrical 3D Design Part workbench is displayed with a CATPart document.

i
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Defining Electrical Devices

These functionalities are available in both the Electrical Assembly and Part workbenches.
They are used to add an electrical behavior to a product or a part.
As a result, the product itself, the instance or the reference becomes an electrical element:

. When you open a CATPart document and you add an electrical behavior to the part, it is the reference
which will be modified. If you insert this part in an assembly, all the occurrences will be modified.

. When you open a CATProduct document containing a CATPart, if you double-click to activate the product of

the part or the part, and add an electrical behavior to it, the result is similar: you have modified the

reference and all the occurrences will have an electrical behavior. As a consequence, you will have to save

the part.

. On the other hand, if the root product is activated and you select the product of the part, it is only this
instance of the part which will become an electrical device. The reference is NOT modified.

This rule applies for all the devices.

@ Equipment: Click this button and select the part or product to be converted into an equipment.

o Connector: Click this button and select the part or product to be converted into a connector.
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Defining an Equipment

v This task explains how to add an electrical behavior to a standard part.
</ An equipment is an electrical device with one or more associated connectors placed into cavities.

Let's see two different cases to illustrate:
first, you will work with an instance of the product, i.e. only this instance will get the electrical

behavior.
If you insert the part to another assembly, it remains a standard part.

. then, you'll work with the reference of the part, i.e. all the instances of the part will get the
electrical behavior.

Adding the electrical behavior to an instance...

The CATProduct document contains standard parts, which do not have electrical behavior.

1. Click the Define Equipment button m .
You are prompted to select a part or a product.

2. Click the equipment either in the specification tree or in the geometry.

The Define Equipment Part dialog box opens:

Equipment Definition

Instance Name[m

3. Enter/change the name in the Instance name field if necessary.

2| x|

@ 0K w Cancel I

4. Click OK to validate.

The specification tree is updated. The part is not modified.

The equipment is now an electrical object as the electrical behavior has been added to this
instance.

P roduct]
'-BI F'_;r‘tFu:urEquiprnent {Equiprnent.1)
| PartForEquipment
=-Publications
|7 Logical Termination.1
t:lt_a] PartForConnector (Connector,1)
Applications
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Adding the electrical behavior to the reference...

Now if you open the CATPart document or, if you double-click to activate the PartForEquipment

document in the example shown below, you will modify the reference document.

'@P_rnductl
'-%!,I F rtForEquip |'|E=r|1: (Equiprnent.1)
FartFarEquipment
dwy plane
S¥yz plane
zx plane
£33 PartBody
E‘Q PartForZonnector (Connector,1)
Adpplications

- 1. Click the Define Equipment button m .
You are prompted to select a part or a product.
2. Click the equipment (here PartForEquipment) either in the specification tree or in the geometry.

The Equipment Part Definition dialog box opens:

Equipment Definition

Part Humbe SR INY

@ 0K w Cancel I

2

Note that it is the Part Number, which is displayed for edition.

3. Change the name in the Part Number field if necessary.

4. Click OK to validate.

The specification tree is updated. The part has been modified.

The equipment is now an electrical object as the electrical behavior has been added to this
reference.
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}_}J F'_ru:udun:tl
"f&,l "artForEquipment (Equipment.1)

= |PartForEquiprnent
Svwy plane
vz plane
izw plane
=% PartBody

=-Publications
|7 Logical Termination.1
t:'!;l PartForConnector {(Connector,1)
Applications

An equipment allows bundle connection points, cavities as well as single insert connectors connected
into cavities through a cavity connection point.
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£l
|

Defining an Electrical Connector

This task explains how to add an electrical behavior to a standard part to turn it into an electrical
connector.

You can add an electrical behavior to an instance or a reference.

Refer to Defining an Equipment.

The CATProduct document contains standard parts, which do not have electrical behavior.

1. Click the Define Connector button H .
You are prompted to select a part or a product.

2. Click the connector either in the specification tree or in the geometry.

The Define Connector dialog box opens:

Connector Definition 7 x|
Type ISingIe Insert Connectar j
Instance Mame Connectar.l

Murmber of Terminations ||:| ﬁ

w OK w Cancel

The only type available is Single Insert Connector: male or female connector.

3. Change the name in the Instance name field if necessary.

4. Enter the Number of termination to be defined onto the connector.

The electrical terminations are used to connect wires.
5. Click OK to validate.

The specification tree is updated. The part is not modified.

The instance of the connector is now an electrical object as the electrical behavior has been
added.
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S NFroduct
Y@ PartForEquipment (Equipment.1)
@ FPartForConnector (Connector,1)

1?@ PartForConnector

f’PuI:uIin::atin:nns
#- % Electrical

tF‘uI:uIic:atiDns

Applications

A single insert connector allows one connector connection point, bundle connection points and
[ terminations.
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Defining Electrical Connection Points

The connection functionalities are available in both the Electrical Assembly and Part workbenches.

@b Cavity: Click this button and select the equipment where you want to define a cavity.

% Termination: Click this button and select the device where you want to define a termination.

k_: Bundle Connection Point: Click this button and set the placement constraints for the connection point
between connectors and bundle segments.

I"E= Connector Connection Point: Click this button and set the placement constraints for the connection
point between connectors.

Ee: Cavity Connection Point: Click this button and set the placement constraints for the connection point
between cavities and equipments.

It is possible to delete the electrical cavities, terminations and the connection points.
This applies to:

. termination

. cavity

. cavity connection point

. connector connection point

. bundle connection point.

Note that when deleting these objects, the associated publications are also deleted.

But the publications of the geometries which constrain their placement are NOT automatically deleted, since

they may have been created earlier, from another application.
According to your choice, you can delete them using the publication management available in the Assembly

Design workbench (Tools -= Publication menu item).


file:///E|/www/ADGdocR14/Doc/online/cfyugprt_C2/cfyugpublish.htm
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Defining a Cavity

1%y This task explains how to define a cavity on an electrical device.

*I<" The cavity is used to specify the location of the electrical object when connecting.

Open any document containing an equipment where you want to place a cavity.

1. Click the Define Cavity button %
The Cavity Definition dialog box opens:

Cavity Definition 2] x|
Id Mumber IM!

Fepresentation{E=t= ==y

Flacement Caonstraints

Contact Mo Selection
Caoincidence Ma Selection

Orientation Mo Selection

w 0K w Cancel |

2. Select the equipment where you want the cavity to be defined.

3. Change/enter a value in the IdNumber field.

Note that the IdNumber must be unique.
4. Select a Representation, for example a pocket, a pad, a face...
5. Optionally, place a Contact constraint, for example a surface or a point.
6. Optionally, place a Coincidence constraint, for example a surface, a line or an axis.

7. Optionally, place an Orientation constraint, for example a surface, a line or an axis.

The orientation is used to constrain the rotation i.e. the third degree of liberty.

8. Click OK to validate.

The specification tree is updated.
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i’@ PartForEquiprment (Equiprnent.1)
T-'@Par‘tFurEquipment

Publications

Loqgical Terrmination.l
Electrical Cawvity.1

== :? Electrical

@ Cawvityl

For more information about the placement constraints, refer to Using Assembly Constraints.

j | A cavity is allowed on equipments.

L

e
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Defining a Termination

I~ This task explains how to define a termination on a connector.
17 The termination is indissociable from the electrical component and corresponds to a contact crimped into
a cavity.

Open any document containing a connector where you want to place a termination.

1. Click the Define Termination button o%
2. Select the electrical device where you want the termination to be defined.

The Termination Definition dialog box opens:

Termination Definition B S
Id Number  [IESOMIEAES]

Fepresentation | sR=t= ==y

@ OK & Cancel |

3. Change/enter a value in the IdNumber field.

Note that the IdNumber must be unique.
4. Optionally select a Representation, for example a pocket, a pad, a face...

5. Click OK to validate.

The specification tree is updated.

i-@ PartForConnector (Connector,1)
i—@ PartForZonnector

= .7 xy plane

= 2 vz plane

— .7 zx plane

#-3 PartBody

F=Publications

— Logical Termination.1
— Electrical Termination.1

-3 Electrical

L &= Terminationl
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!-' A termination is allowed on connectors.
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£l
|

Defining a Connector Connection Point

This task explains how to define a connector connection point on a connector.
The connector connection point is used to specify how the mating connectors are placed when
connecting.

Open any document containing a single insert connector where you want to place a connector connection
point.

bl

2. Select the electrical device where you want the connector connection point to be defined.

1. Click the Define Connector Connection Point button

The Connector Connection Point Definition dialog box opens:

Connector Connection F il

MName ConnectorCnctPtl

Fepresentation {isE=t= ==y

Flacement Constraints

Contact Mo Selection
Caoincidence Ma Selection
Orientation Mo Selection

@ 0K w Cancel |

3. Change/enter a value in the Name field.

4. Select a Representation, for example a pocket, a pad, a face...
5. Optionally, place a Contact constraint, for example a surface or a point.
6. Optionally, place a Coincidence constraint, for example a surface, a line or an axis.

7. Optionally, place an Orientation constraint, for example a surface, a line or an axis.

The orientation is used to constrain the rotation i.e. the third degree of liberty.

8. Click OK to validate.

The specification tree is updated.



Electrical 3D Design & Documentation Version 5 Release 14 Page 24

I
i’@ PartForConnector {(Connector,1)

== "artForZonnector

o wy plane
vz plane

2 zx plane

1‘- PartBody

-2 Geometrical Set.d
T‘F‘ul:nlin:atin:uns

=<7 Electrical

#E ConnectorCnctPtl

For more information about the placement constraints, refer to Using Assembly Constraints.

j | A connector connection point is only allowed on single insert connectors.
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Defining a Bundle Connection Point

~1~, This task explains how to define a bundle connection point on a device.

=7 The bundle connection point is used to specify the position and the direction of the bundle segment
connected to the connector or the equipment.

Open any document containing a connector where you want to place a bundle connection point.

u’. L

1. Click the Define Bundle Connection Point button

2. Select the connector or equipment where you want the bundle connection point to be defined.

The Bundle Connection Point Definition dialog box opens:

Bundle Connection Point Defini 2] x|

Mare BundleCrnctPtl

Representation JYE=t=il=1=uls]y

Placement Constraints (ordered)

Paint Mo Selection
Initial Condition|Mo Selection

w 0K w Cancel I

3. Change/enter a value in the Name field.

4. Select a Representation, for example a surface or a point.

5. Set a Point constraint: select a point.

This point will possibly be used as bundle segment extremity.

6. Set a Initial Condition constraint: select a plane or an axis.

This plane or axis will possibly be used to orientate the bundle segment.

7. Click OK to validate.

The specification tree is updated.
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é—@ PartForConnector (Connector,1)
ﬁ-@ PartForZonnector

= o wy plane

= .7 vz plane

— .7 zx plane

-3 partody

I =
el Geormetrical Set.1

= = Point.l

F-Publications

— Logical Termination.1

— Electrical Termination.1

— Electrical Bundle Connection Point.1
o~ 7 Electrical

— &= Terminationl

— Lf pundleCnctPtl

j A A bundle connection point is allowed on equipments and connectors.

L
e
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£l
|

Defining a Cavity Connection Point

This task explains how to define a cavity connection point on an equipment.
The cavity connection point is used to specify how the connector is placed in the cavity when connecting.

Open any document containing an equipment and a connector, where you want to place a cavity
connection point.

1. Click the Define Cavity Connection Point button E@: .
2. Select the connector where you want the cavity connection point to be defined.

The Cavity Connection Point Definition

dialog box opens:

Cavity Connection Po 2 x|

MNarne

R epresentation =gt ==y

Placerment Caonstraints

Contact Mo Selection
Coincidence Mo Selection
Orientation Mo Selection

w 0K & Cancel |

3. Change/enter a value in the Name field.

4. Select a Representation, for example a pocket, a pad, a face.
5. Optionally, set a Contact constraint, for example a surface or a point.
6. Optionally, set a Coincidence constraint, for example a surface, a line or an axis.

7. Optionally, set an Orientation constraint, for example a surface, a line or an axis.

The orientation is used to constrain the rotation i.e. the third degree of liberty.

8. Click OK to validate.

The specification tree is updated.
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= artForConnector (PartForConnector,1)
@ PartForZonnector
T"F‘ul:nlin:atin:uns
== 7 Electrical
= Terminationl
= Terminationz

B CavityCnetPtL

For more information about the placement constraints, refer to Using Assembly Constraints.

j = A cavity connection point is allowed on connectors.

o
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Creating Supports

~I~+ This task explains how to define a support for electrical bundle segments.
~.1# This functionality is available in Electrical Part Design workbench only.
A support is a mechanical object used to hold the bundle segments in position.

Open any document containing a standard part (with no electrical behavior).

L 1. Click the Define Support button M&fwg.

You are prompted to select a part.

2. Click the Support either in the specification tree or in the geometry.

The Support Definition dialog box opens:
Support Definition el

Name: [EIEER

First Plane Definition

=al{ai I o Selection

Plane: |Mo Selection

Second Plane Definition
Plane: |No Selection

@ Ok W Cancel I

3. Enter/change the name for the support.

4. Select the point through the support, to define the reference position of the bundle segment in
the support.
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@Suppnr‘t

= 2 xy plane
— 2 yz plane
— 7 zx plane
—' Qpen_body.1
T‘{j@ Body.2

®=\b Open bodyl
* Point.l

If the point is not already defined, click the button.
For more information, refer to the Point Definition.

You are prompted to select the first plane: the way in of the support.

. Select the front face.

You are prompted to select a second plane: the way out of the support.

. Select the opposite face.

To be selectable, it must be parallel to the first face.

. Click OK to validate.

The specification tree is updated:
two extra planes have been defined (Plane.l and Plane.2).

@Suppm‘t

= 2wy plane
— 2wz plane

= 2w plane

— Cpen_body.1
T‘{%Eundy.z
®-=d Open body.]
= Point.l
o Plane.l
#=__ Plane.2

Page 30
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Connecting/Disconnecting
Electrical Devices

These functionalities are only available in the Electrical Assembly workbench.

ﬁ Connecting: Click this button and select the devices you want to connect.

5 Disconnecting: Click this button and select the devices you want to disconnect .
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Connecting Electrical Devices

| . . . .
{T} This task explains how to connect the electrical devices.

=~ When you create an electrical connection between two devices:
I . an electrical link is created between the connected components. See Related Objects.

. if placement constraints have been defined on connection points, the mechanical assembly
constraints are automatically created.

Since it's possible to use this command in visualization mode (with the cache activated), the scenario is
described according to the two modes:

. The design mode is mandatory to perform the connections.

. In visualization mode, the model is lighter since the geometry is not loaded.
It allows you to display large assemblies.
When you work in visualization mode, CATIA switches to the design mode only for the elements
which contribute to the connection.

In Design Mode

If you open the document in design mode (the cache is not activated), the whole geometry is loaded.

H 1. Click the Connect Electrical Devices button ! i to connect two devices.

You are prompted to select the first device.

H o it's the first selected object that moves to the second one's location

o an electrical connection has been created as well as mechanical constraints.

2. Select the first device either in the geometry or in the specification tree:


file:///E|/www/ADGdocR14/Doc/online/bascupst_C2/bascupst0100.htm
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@ PartForEquiprment (Equiprment.1)

PartForZonnectar

;ﬁzﬁfw plane

ﬂ%yz plane

;ﬁzk;zx plane

:@ PartBody

2h Geometrical Set.]
#=Fublications

iﬁ Electrical

tF‘uI::Iic:atiDns

gpplications

You are prompted to select another device.
3. Move the cursor onto the second device before selecting it, as shown below:

The cavity connection point of the first device and the cavities of the second one are displayed in
green: this means that it is possible to connect the connector into the cavity of the equipment.

ity CnctFt

According to the selection, if a cavity is already used or if no connection point is defined on the
equipment, it is displayed in red.
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4. Click to select a connection point available on the equipment, Cavityl for example.

The devices are connected together and the mechanical constraints are added to the
specification tree:

i NP roductl
Ti%| PartForEquipment (Equipment.1)

r@ PartForEquiprment
rF'uI:uIic:atiDns
#- 7 Electrical

r(@ PartForConnector (Connector,1)

r@ PartForConnector
T'F'ul:ulic:aticnns

#= o3 Electrical

I-Iit ZConstraints ]

@E Surface contact.2 (Connector.1,Equiprment.1)
Publications

applications

? Note that you can select the second connection point using one of the three following ways to get the
same result:

the representation of the connection point in the geometry
the label with the name of the connection point

the connection point in the specification tree.

In Visualization Mode

If you open the document in visualization mode (the cache is activated), the geometry is not loaded.
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i 1. Select the Connect Electrical Devices button % to connect two devices.
You are prompted to select the first device.

o it's the first selected object that moves to the second one's location

o an electrical connection has been created together with mechanical constraints.

2. Select the first device either in the geometry or in the specification tree.

You are prompted to select the second device.

3. Move the cursor onto the second device before selecting it, as shown below:

9] Equipment.1 [Equipment.CATPart]
9 Connector.1 [Connector. CATPart]

FPublications

Applications

Note that:
o You cannot expand the specification tree since you are in visualization mode.

o No annotations are displayed on the device connection points.

4. Click to select the equipment:

The geometry is loaded for both devices and the annotations display:
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9] PartForEquipment (Equipment.1)
94 PartFarConnector (Connector.1)

Publications

Applications

5. Click to select a connection point available on the device, for example Cavityl.

The devices are connected together and the mechanical constraints are added to the
specification tree:

@ PartForEquipment (Equiprment.1)
@ PartForConnector (Connector,1)
% Constraints

@E’Sur‘ﬁace contact.?2 {Connector.1,Equipment.1)
Publications

Applications
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{;} Note that the specification tree also displays the plus sign F for the other devices: this is due to the
update, which loads the publications. However the geometry for these components is not loaded, as
shown in the picture below:

|
T@ SingleConnector (SingleConnector.1)

T-publications

('@ SingleConnector (SingleConnector.2)
T*‘Pul:-lin:atin:uns
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Disconnecting Electrical Devices

£l . . . . .
2 This task explains how to disconnect electrical devices.

® @

1. Select the Disconnect Electrical Devices button 5 to disconnect devices.
You are prompted to select the first device.

2. Select the first device you want to disconnect:

@ PartForEquipment (PartForEquipment.1)
T Constraints
@E’ Surface contact.10 (PartForConnector.l,PartForEquiprment.1)
ﬁ Coincidence. 11 (PartForConnector.1,PartForEquiprment.1)

Fublications

Applications

You are prompted to select another device.

3. Select the second device that was connected to the first one:
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@ PartForZonnector (PartForConnector,1)
T Constraints
@'E' Surface contact.10 (PartForConnector.l,PartForEquipment.1)
ﬁ Coincidence. 11 {F‘ar‘tFu:ur-C'SﬁnI:.-st r.1,PartForEquiprment.1)

Publications

Adpplications

The devices are disconnected.

@ o The electrical connection is deleted.

o The mechanical constraints are deleted in the geometry and the specification tree:

@ PartForConnector (PartForConnector,1)
@ PartForEquipment (PartForEquipment.1)
Fublications

Applications

Note that the device position remains unchanged but as the mechanical constraints have been deleted,
you can shift the connectors using the compass.

@:
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Using Catalogs

These functionalities are available in the Electrical Assembly workbench.
The first one is also available in the Electrical Part workbench.

@ Connecting Devices: Drag and drop the device from the catalog at its proper placing.

A Using Smart Placement: Select the component, point to the correct position and click to place it.
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Connecting Devices by Drag and Drop
at Placement

i This task explains how to place devices by drag and drop with automatic connection to an existing
*I¥ component.

Open a new product document.

- 1. Click the Catalog Browser button % E to open the Eleclntegration.catalog.

The full path is:
.../online/cfysa_C2/samples/Electricallntegration\ElecIintegration.catalog

The dialog box opens on Chapter.1.

']
If necessary, use the Open button % to browse another catalog and select the
ElecIntegration.catalog from the samples folder.

To know more about the Catalog workbench, refer to Using Catalogs.

2. Double-click the Equipments: the folder contents displays.

Catalog Browser:E:' www' ADGdocR 13"|. 2| x|

Current:l Equipments jl | ﬁl
~ -]

Battery &Wolts

i

4 |L|_‘
Filter: | ﬂ E Table == I
. Close I

3. Select the Battery 6volts, drag and drop it onto the Productl in the specification tree.

The equipment is imported.


file:///E|/www/ADGdocR14/Doc/online/cceug_C2/cceugbt0101.htm
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4. Select Connectors as Current folder, then

5. Select the Connector_F1, drag and drop it onto the cavity.

'*

LF‘LIbhEEItIDI‘IS
L 3 Electrical

@ Cavity

tlj: Constraints

applications

The connector is properly located into the cavity: the constraints are created.
The result looks like this:

f] 'r|||:|u| 41
(J@ Battery aWolts (Battery 6\Wolts.1)

@Batterﬁf A alts

F'I_I|:I|II3-31III:II'|5
L 4 Electrical

L @ Cavity
T-%% Connector F (Connector F.13

@Cnnnectnr_F

Publications
iﬁ Electrical

tlj: Constraints

Applications

The component is instantiated under the active product.

6. Close the Catalog Browser.
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=~ Note that when you insert a device into a product, you can take advantage of CATIA - Assembly
I ' capabilities to constrain the device within the digital mock-up, profiting therefore by the associativity. For
more information, refer to Using Assembly Constraints.

ol
e


file:///E|/www/ADGdocR14/Doc/online/cfyugasm_C2/cfyugasmut0300.htm
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Using Smart Placement from Catalog

= . . .
o] This task explains how to place a component from a catalog using a compass.

[
H Make sure you have set up the automatic compass option.

H 1. Click the Smart Place button

The Catalog Browser displays.

2l x|

Catalog Bruwser:F:"-.,BEFDDE"-.,Dm:"-.,unIinE!E.E'

Current: Supports j

W

A | »

Filter:l ﬂ Tal:ule:r:—l
. Close I

If necessary, navigate to select the catalog of interest using the Browse another catalog

L
button .

2. Select the part you want to place.

In the graphic area, a manipulator displays allowing you to select:
o the placement point

v the privileged plane
o the direction. By pressing the Shift key, you can invert the direction.



Electrical 3D Design & Documentation Version 5 Release 14

3. Point to the chosen position and click to place the support.

The support is placed on the plane selected, with a compass automatically snapped to the part.

4. Use this compass to orientate the support.




Electrical 3D Design & Documentation Version 5 Release 14

You can also select an edge in the geometry:
A green arrow appears showing the orientation. By pressing the Shift key, you can invert the
arrow direction.
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Click to select the chosen orientation.
The support is orientated according to the edge you have selected: the rotation applied to the
object aligns the compass V axis to the manipulator's green arrow.

5. Point to the next position if you want to place the support again.

Otherwise, click a different part from the catalog and repeat these steps.

6. Click Close when you are done.

lf'} . The part is stored in the catalog with:
o an origin point

o a X,y and z direction.

. The origin of the part (the support in this example) is placed at the point selected with the compass.
. The X, y plane of the part is parallel to the plane selected using the compass.

. The z direction of the part is collinear to the z direction selected using the compass.
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Creating a Geometrical Bundle

Page 48

I~ This task shows how to create a geometrical bundle.

17 A geometrical bundle is the representation of an assembly of wires grouped together with a common
covering and connected to electrical connectors.

.‘ﬂ Make sure the design mode is activated otherwise a warning is displayed:

& The current edition mode is the Yisualization Mode.

The creation of a geometrical bundle requires to use the Design Mode,
Do wou wish ko ackivate it ¥

Yes i

Click Yes.

It corresponds to the following settings in the Tools -=> Options... menu item:

. Select the Infrastructure -> Product Structure -> Cache Management tab.

. In the Cache Activation, the Work with cache system option is not checked.

. As a consequence, in the Product Visualization tab, the Visualization Mode Type is set to None.

= Open a document containing devices to be connected within a geometrical bundle.
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e NFroduct

T‘@Cnnnectnr-d.ﬂ.ﬂc (Connector-A1)

*—@Cnnnectnrﬂ.ﬂ.ﬂc (Connectar-42)

t@l:nnnectnr-ﬁhﬁﬂc (Connector-43)
applications

. 1. Click the Geometrical Bundle button S? .
You are prompted to select the product you want to become the geometrical bundle.

2. Select the product of interest: Productl
The geometrical bundle is created, with electrical capabilities.

In the specification tree, the name has been modified as well as the icon.

‘@ Seametrical Bundlel

. Only the following can be selected to become a geometrical bundle:
[ . aproduct which is not already electrified

a product which doesn't result from the New Part command

. a product which doesn't result from the New Component command (inline product).

" '.-!"'.
gy
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Creating a Bundle Segment Document

1~ This task explains how to create the document in which the bundle segments take place.
=7 The bundle segment belongs to a part document with electrical properties.

To create and route a bundle segment, you have to:

. define the bundle segment parameters
. possibly create points, lines or planes if needed

. then define the bundle segment route.

The document now contains a geometrical bundle.

™ 1. Double-click to activate the desired product: Geometrical Bundlel

2. Click the Multi-Branchable Bundle Segment button %' .

@Genmetrical Bundlel

T’@ Connector-4A45C (Connector-41)
Tf'@ Connector-4A5C (Connector-42)
Y@ Connector-4A5C {Connector-43)

g Multi-branchablel (Multi-branchablel.1)
i’@ Multi-branchablel
= 1wy plane

— 2 vz plane

— 2 zx plane

— {3 PartBody

i‘% ElecRouteBody .1
~2 Flexible Curve.l

“Ii'F'ul:uIin::atiDns

7% B

]
=10 Farameters

Publications

applications “
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The bundle segment document is created with the Multi-branchablel product including:
o the Multi-branchablel part that becomes active

o the Flexible Curve.l belonging to the part, which at that time, does not have any
geometrical representation.

The Electrical 3D Design Assembly workbench switches to the Electrical 3D Design Part
workbench.

i

]
.
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Defining the Segment Parameters

I . .
{I:} This task shows you how to define the bundle segment parameters.

|
L ]
[

The bundle segment to be defined is activated in the specification tree.
= .. You have switched to the Electrical 3D Design Part workbench.

1. Click the Branchable Bundle Segment Definition button % .

The dialog box opens:

Branchable Definition - il EI
Mame: W
Diarneter: 10mm E
Section: P —— E
Bend Radius: e E
[ 1 Bend Radius Ratia; |HUnset H

—Build Mode

Mode: Slack
Slack({%): [

2 B«

Length: - E

Route Definition I

w Ok W fpply - Caru::ell

2. Enter a value in the Diameter field. The Section is automatically computed.

As an alternative, you can enter the Section, the Diameter will be computed.

= The bend radius must be at least equal to the Diameter value to insure the correct
bundle segment route computation. A message warns you if it is not the case.

3. Enter a value for the Bend Radius.
The Bend Radius is the minimum bend radius allowed for the bundle segment.
As an alternative, you can select the Bend Radius Ratio option and set the ratio: the Bend

Radius is automatically computed.

4. Select the Mode:
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The different options are:

o Slack:
the bundle segment length is increased by the percentage indicated in the Slack(26) field.
The Length field is disabled.

o Length:
the bundle segment length is indicated in the Length field. The Slack(26) field is disabled.

o Bend:
the bundle segment length corresponds to the minimum distance between the points
defining its route. The Slack(%26) and Length fields are disabled.
At this stage, the bundle segment parameters are defined.
You now need to route the bundle segment to be able to complete the definition: through this
operation, you will create the geometrical representation of the Flexible Curve.

Note that OK and Apply are deactivated.

5. See the next task which explains how to route the bundle segment according to the geometrical

constraints.

" '.-{'.
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Defining the Segment Route Constraints

This section explains how to define the bundle segment route creating the Flexible Curve representation.
%" See also Getting Information from the Specification Tree Icons

The Bundle Segment parameters have been defined in the previous task.

i 1. Click the Route Definition button.

The Bundle Segment Route Definition dialog box opens:

Bundle Segment Route Definition e d

Fouted Objects | Tangent Dir, |

@ add after O add before (O FReplace

Bermoye I

[ ] Gearnetry an support |N|:| selection

More == I
: @ Ok I W Apply l ﬁ':ann:ell

2. Click successively the connectors and/or supports:

CATIA finds the closest bundle connection point or section on supports, according to the
selection point.

Bundle Segment Route Definition el
Routed Objects | Tangent Dir, |
Point.1

Faint.2

@ add after O add befare O Replace

Femove I
Maore == I

. @ Apply l - Cann:ell
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The Flexible Curve spline is displayed:

3. Click OK to validate.

The Bundle Segment Route Definition dialog box closes and the Bundle Segment Definition is displayed
afresh.

Note that OK and Apply are now activated.
4. Click OK to validate the bundle segment definition.

The bundle segment is created

@Genmetrical Bundlel

Tf'@ Connector-445C (Connectar-A1)

Tf'@ Connector-4A5C (Connectar-42)
@Cnnnectnr-d.ﬁ.ﬂc (Connector-43)
ﬁrﬂulti-hranchahlel (Multi-branchablel.1)
ET'. Pararmeters

tF‘uI:uIin::atiDm

applications

=~ You can take advantage of the Related Objects viewer to focus on an object and see how it was constructed via its

I' ' related objects. The related objects command identifies the parent, any children or connected objects and the
relationship between objects.

Getting Information from the Specification Tree Icons
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=+ Each time you click the Apply or OK button during the definition phase, or if you update the bundle segment after
any parameter modification, the following algorithm is launched to compute the best possible shape. Depending on
the result, the specification tree is updated according to the following chart:

Input=; - Point=
- Suppott parts
- Connectors
- Bend Radius
- Diametet
ElecCurve
Computation
1 AW
An electrical specific curve is generated & standard zpline iz generated with
with full zuppat of all features no zlack management
Curve icon looks like this:

l_'l Flexible Curve, 1 I ¥ Flexible curve. 1

a posteriari
bend radiuz check

l Ok

Fegular bundle

KD

Lzet iz infarmed thanks to this icon (yellon 17
that the bend radius rule may be violated

ﬁ%‘?‘l Bundle Segmentl

#*1 BLndle Segment1
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Creating Points

1=, This task shows the various methods for creating points:
_.‘._ .
<" . by coordinates

. 0on acurve

. on a plane

. 0on a surface
at a circle/sphere center
tangent point on a curve

between
Open the Points3D1.CATPart document.
E 1. Click the Pointicon ™

The Point Definition dialog box appears.

2. Use the combo to choose the desired point type.

Point Definition | x|

Foint bppe: | Coordinates

Coordinates

Enter the X, Y, Z coordinates = # = F0rnrm
in the current axis-system.

[Rl (Rl BRI |«

Y = 100rrn
Optionally, select a reference
point. T 120
Heterence
The corresponding Pairt: | Default [Origin)

point is displayed.

‘ﬂ ak. - Eann::ell Preview |

+~ When creating a point within a user-defined axis-system, note that the Coordinates in absolute axis-
I ' system check button is added to the dialog box, allowing you to be define, or simply find out, the point's
coordinates within the document's default axis-system.
If you create a point using the coordinates method and an axis system is already defined and set as
current, the point's coordinates are defined according to current the axis system. As a consequence, the
point’'s coordinates are not displayed in the specification tree.

/iy The axis system must be
=/ different from the absolute axis.


file:///E|/www/ADGdocR14/Doc/online/cfysm_C2/samples/Points3D1.CATPart
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Point Definition 7]
Foint bppe: Il:ln CUrve j
Curve: |Project.1
On curve Distance to reference
. Select a curve ¥ Distance on curve
. Optionally, select a reference () Ratio of curve length
point.
Length: IE?EDEI’I’II’I’I E
If this point is not on @ Geodesic () Euclidean
the curve, itis ) ) )
projected onto the Mearest extremity | Middle point |
curve. Feference
If no point is selected, : _
the curve's extremity Faint; IDE-'fEILIlt [E :-:tremlt_l,l]
is used as reference. T
Reverse Direchion I
[ ] Repeat object after OF.
‘ w 0K w Cancel I Preview |

Select an option point to
determine whether the new
point is to be created:
o at a given distance along
the curve from the
reference point

"\
X0

TN

» a given ratio between the | ]57':'-”‘-5

reference point and the
curve's extremity.

Enter the distance or ratio
value.
If a distance is specified, it
can be:
o a geodesic distance: the
distance is measured
along the curve

o an Euclidean distance:
the distance is measured |} Curwe n
in relation to the e?_
reference point (absolute
value).

The corresponding point is
displayed.
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-'T- If the reference point is located at the curve's extremity, even if a ratio value is defined, the created point
Li4 ' is always located at the end point of the curve.

You can also:
. click the Nearest extremity button to display the point at the nearest extremity of the curve.

. click the Middle Point button to display the mid-point of the curve.

-~ Be careful that the arrow is orientated towards the inside of the curve (providing the curve is not closed)
L3 ' when using the Middle Point option.

. use the Reverse Direction button to display:
o the point on the other side of the reference point (if a point was selected originally)

o the point from the other extremity (if no point was selected originally).

. click the Repeat object after OK if you wish to create equidistant points on the curve, using the
currently created point as the reference, as described in Creating Multiple Points in the Wireframe and
Surface User's Guide.

You will also be able
to create planes
normal to the curve at
these points, by
checking the Create
normal planes also
button, and to create
all instances in a new
geometrical set by
checking the Create
in a new
geometrical set
button.

If the button is not
checked the instances
are created in the
current geometrical
set .

. If the curve is infinite and no reference point is explicitly given, by default, the reference point is the
projection of the model's origin

. If the curve is a closed curve, either the system detects a vertex on the curve that can be used as a
reference point, or it creates an extremum point, and highlights it (you can then select another one if
you wish) or the system prompts you to manually select a reference point.

=== Foint1
Extremum points created on a LE[‘IQH‘I
closed curve are now aggregated t.-_," . Extremum.1

under their parent command and
put in no show in the
specification tree.
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On plane Point Definition 4 2| x|
Select a plane.
. . Poink type: |On plane i
Optionally, select a point to v F J
define a reference for Plane: |;.:-:.; plane
computing coordinates in the

plane. H: =79, 105mm

=
W -4, 14rmm =

If no point is selected,

the projection of the Reference

model’s origin on the Paoint:  |Default (Origin)
plane is taken as o

reference. Projection

Surface: |Default (Mone)

w 0K I - Cancell Preview I

Optionally, select a surface
on which the point is
projected normally to the
plane.

If no surface is
selected, the behavior
is the same.

Furthermore, the
reference direction (H
and V vectors) is
computed as follows:
With N the normal to
the selected plane
(reference plane), H
results from the
vectorial product of Z -
and N (H = Z™N).

If the norm of H is
strictly positive then V
results from the
vectorial product of N

and H (V = N~H). Flane
Otherwise, V = N™X
and H = V™N.

Would the plane
move, during an
update for example,
the reference direction
would then be
projected on the
plane.

Page 60
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. Click in the plane to display a point.

Point Definition K

Foint bype: I On surface j

Surface: |Surface.l

Direction: | Camponents
On surface B

. Select the surface where the | Distance: I-I 0E. 31 3mm E
point is to be created.

Reference
Fairt: Default [Middle]

‘ﬂ 0Ok, ﬂEar‘u:eII Preview |

Optionally, select a reference
point. By default, the
surface's middle point is
taken as reference.

You can select an element to
take its orientation as
reference direction or a plane
to take its normal as
reference direction.

You can also use the
contextual menu to specify
the X, Y, Z components of
the reference direction.

L

e ?_Surfan::e

-'_-—-_

Enter a distance along the
reference direction to display
a point.

Foint Definition 7].x]

Circle/Sphere center

. Select a circle, circular arc, ; = -
or ellipse. or Foint bype: IClrcIe I sphere center J

Circle | Sphere: |{E= =y

@ oK I - Cann:ell Freview I

. Select a sphere or a portion
of sphere.




Electrical 3D Design & Documentation Version 5 Release 14 Page 62

A point is displayed at
the center of the
selected element.

ircle f Sphere

." "

Point Definition 7]

Tangent on curve

Select a planar curve and a
direction line.

Foint tppe: I Tangent on curve j

Curve:  |Project.

A point is displayed at Direction: [Line.1
each tangent.

‘ @ 0K & Cancel I Preview I
The Multi-Result Direction

Management dialog
box is displayed
because several points

are generated.
. Click YES: you can then
select a reference element, e
to which only the closest
point is created.
. Click NO: all the points are
created.

For further information, refer to
the Managing Multi-Result

Operations chapter.

Point Definition

Paint type: IEetween j
Paint 1: |Point.10
Between Paint 2: |Paint. 11
Select any two points. F atio - ID.E |ﬁ

Rewverse Direction kiddle Paoint I

‘ @ 0K w Cancel I Preview



file:///E|/www/ADGdocR14/Doc/online/cfyug_C2/cfyugmultiresult.htm
file:///E|/www/ADGdocR14/Doc/online/cfyug_C2/cfyugmultiresult.htm
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. Enter the ratio, that is the
percentage of the distance Faint 1
from the first selected point,
at which the new point is to Foint ?
be.
You can also click Middle ‘Eq‘“-—-;___}%_
Point button to create a
point at the exact midpoint
(ratio = 0.5).

/i Be careful that the arrow is orientated towards the inside of the curve (providing the curve is not closed)

= when using the Middle Point option.
. Use the Reverse direction ™
button to measure the ratio
from the second selected
point.
f If the ratio value is greater than 1, the point is located on the virtual line beyond the selected points.
3. Click OK to create the point.
The point (identified as Point.xxx) is added to the specification tree.
‘; . Parameters can be edited in the 3D geometry. For more information, refer to the Editing Parameters

chapter.
. You can isolate a point in order to cut the links it has with the geometry used to create it. To do so,
use the Isolate contextual menu. For more information, refer to the Isolating Features chapter.

sl

S


file:///E|/www/ADGdocR14/Doc/online/cfyug_C2/cfyugparameters.htm
file:///E|/www/ADGdocR14/Doc/online/cfyug_C2/cfyugisolate.htm
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Creating Lines

i This task shows the various methods for creating lines:
o

. point to point

. point and direction

. angle or normal to curve

. tangent to curve

. normal to surface

. bisecting

It also shows you how to create a line up to an element, define the length type and automatically reselect
the second point.

Open the Lines1l.CATPart document.

' 1. Click the Line icon /.

The Line Definition dialog box is displayed.

2. Use the drop-down list to choose the desired line type.

f A line type will be proposed automatically in some cases depending on your first element selection.

Defining the line type

Point - Point

i, This command is only available with the Generative
Shape Design 2 product.

. Select two points.


file:///E|/www/ADGdocR14/Doc/online/cfysm_C2/samples/Lines1.CATPart
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=

=

A line is displayed between the two
points.

Proposed Start and End points of the
new line are shown.

If needed, select a support surface.

In this case a geodesic line is created, i.e. going
from one point to the other according to the
shortest distance along the surface geometry

(blue line in the illustration below).

If no surface is selected, the line is created
between the two points based on the shortest

distance.

If you select two points on closed surface (a

cylinder for example), the result may be unstable.
Therefore, it is advised to split the surface and only
keep the part on which the geodesic line will lie.

Version 5 Release 14

Line Definition

Line tvpe :IP:::int-F‘n:uinI: j

Point 1: [

Paink 2: Ir'-.h:u selection

Suppart: |Default (Mone)

Start:  [Omm

Up-ta 1: [Mo selection

End:  [Omm

Up-ta 2 [Mo selection

Length Tvpe
@ Length ) Infinike Skart Point

(_) Infinite _' Infinite End Paint
[ ] Mirrored extent

‘ii ) W Cancel I

Hreswien I

ERE

Foint 2

=

The geodesic line is not available with the Wireframe and Surface workbench.
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. Specify the Start and End points of the new line, that is the line endpoint location in relation to the
points initially selected. These Start and End points are necessarily beyond the selected points,
meaning the line cannot be shorter than the distance between the initial points.

Check the Mirrored extent option to create a line symmetrically in relation to the selected Start and

End points.

I ' The projections of the 3D point(s) must already exist on the selected support.

Line Definition

Line tvpe :IF‘:::int-Directin:un

FPaink:

Direckion: |Nn:u seleckion

SuUppork: |Default (Mone)

. . . Skark: Ornrn
Point - Direction

Up-to 1: |N|:| selection
Select a reference Point and a Direction line. End: 100mm
A vector parallel to the direction line is displayed
at the reference point. Lp-ta 2 ||~.,|.;. selection
Proposed Start and End points of the new line
are shown. Length Type

@ Length O Infinike Skart Point
i_1 Infinike ) Infinite End Point

[ Mirrared extent

Feverse Direction I

‘ﬂ )4 w Cancel Fresiew




Electrical 3D Design & Documentation Version 5 Release 14 Page 67

. Specify the Start and End points of the new
line.
The corresponding line is displayed.

I | The projections of the 3D point(s) must already exist on the selected support.

Angle or Normal to curve

Select a reference Curve and a Support surface
containing that curve.
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- If the selected curve is planar, then the
Support is set to Default (Plane).

- If an explicit Support has been defined,
a contextual menu is available to clear
the selection.

Select a Point on the curve.

Enter an Angle value.

A line is displayed at the given angle with
respect to the tangent to the reference
curve at the selected point. These
elements are displayed in the plane
tangent to the surface at the selected
point.

You can click on the Normal to Curve
button to specify an angle of 90 degrees.
Proposed Start and End points of the line
are shown.

Version 5 Release 14

Line Definition

Line tvpe :I.ﬁ.ngle,l'NDrmaI ko curve j

CUrve: m

Suppork: IDEFault (Plane)

Paint: Mo selection
Angle: E
Skart: Crvrry

Up-to 1: Ir'-.h:u seleckion

End: 100rnrn

Up-to 2: Ir'-.h:u seleckion

Length Tvpe
¥ Length O Infinike Start Point

(_) Infinite () Infinite End Point
[ Mirrared extent
] Geomekry on suppork

Marmal ko Curve l

Reverse Direction l
[ repeat object after Ok

‘iﬂ ]34 I - Cancell FreEsien I

~tan= -’-IM
Angleg 120 [

-140rmrm

Specify the Start and End points of the new line.

The corresponding line is displayed.
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. Click the Repeat object after OK if you wish to T
create more lines with the same definition as the
currently created line.

In this case, the Object Repetition dialog box is
displayed, and you key in the number of
instances to be created before pressing OK.

Object Repetition E

Instance(s]: |3 E

4 Create in a new Open Body

w Cancel I

As many lines as indicated in the dialog box are
created, each separated from the initial line by a
multiple of the angle value.

You can select the Geometry on Support check box if you want to create a geodesic line onto a support

surface.

The figure below illustrates this case.

Geometry on support option not checked Geometry on support option checked
This line type enables to edit the line's parameters. Refer to Editing Parameters to find out how to display
these parameters in the 3D geometry.


file:///E|/www/ADGdocR14/Doc/online/cfyug_C2/cfyugparameters.htm
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Line Definition 7].x]

Tangent to curve Line bype :ITangent o curve j
. Curve: [T
Select a reference Curve and a point or
another Curve to define the tangency. Element 2: |Ma selection

o if a point is selected (mono-tangent mode):
a vector tangent to the curve is displayed at =~ 2WPpark: IDEFE"-"': (Mane)
the selected point.

— Tangency opkions

o If a second curve is selected (or a point in bi- Toret | Mono-Tanaent =
tangent mode), you need to select a support T I d J
plane. The line will be tangent to both Skapk: armm
curves. :

Up-ta 1: |MNao selection

- If the selected curve is a line, then the

. End: 100rmrm
Support is set to Default (Plane).

Up-ta 2: |MNao selection
- If an explicit Support has been defined, Length Tvpe
a contextual menu is available to clear @ e )
the selection. Length ) Infinite Start Point

() Infinite _) Infinite End Point

[] Mirrored extent
When several solutions are possible, you

can choose one (displayed in red) directly Reverse Direction I
in the geometry, or using the Next Mext salution I
Solution button.
ﬂ ]34 @ Cancel I Frewiem I
End=20mm
otar= -70mm
Line tangent to curve at a given point Line tangent to two curves

. Specify Start and End points to define the new line.
The corresponding line is displayed.
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Line Definition 2] x|

Line type :IN:::rmaI ko surface j

Surface: |ENE=l=msny

Paint:  |Ma selection

Skark: Crnrn

Normal to surface Up-ta 1: [Ma selection

End: 100narm

Select a reference Surface and a Point.
A vector normal to the surface is displayed at
the reference point.

Proposed Start and End points of the new line Length Type
are shown. @ Length O Infinite Start Paint

(_) Infinite _' Infinite End Paint
[ ] Mirrored extent

Feverse Direction I

‘iﬂ 838 @ Cancel | Freview |

If the point does not lie on the support surface, the minimum distance between the point and the surface
is computed, and the vector normal to the surface is displayed at the resulted reference point.

Up-ta 2: [Ma selection
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End=100¢mm

. Specify Start and End points to define the new
line. ota

The corresponding line is displayed.

Bisecting

. Select two lines. Their bisecting line is the line
splitting in two equals parts the angle between
these two lines.

. Select a point as the starting point for the line.
By default it is the intersection of the bisecting
line and the first selected line.
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Select the support surface onto which the
bisecting line is to be projected, if needed.

Specify the line's length in relation to its starting
point (Start and End values for each side of the
line in relation to the default end points).

The corresponding bisecting line, is displayed.

You can choose between two solutions, using
the Next Solution button, or directly clicking
the numbered arrows in the geometry.

Version 5 Release 14

Line Definition 7].x]

Line kype :IEisecting j

TOBPM o selection |

Line 2: |N|:| selection

Poink: |DeFauIt {Intersection)

Suppork: |DeFauIt (MNone)

Start: | Omm

Up-ko 1: |N|:| selection

End: |1IIIIIImm

Up-to 2: |N|:| selection

Length Type
W Length O Infinite Start Point

(_) Infinite _) Infinite End Paint
[ ] Mirrared extent

FReverse Direckion I

Mext solukion I

|ii (o o Cancel I Freview I
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3. Click OK to create the line.

The line (identified as Line.xxx) is added to the specification tree.

Regardless of the line type, Start and End values are specified by entering distance values or by
using the graphic manipulators.

h_.

. Start and End values should not be the same.

. Check the Mirrored extent option to create a line symmetrically in relation to the selected Start
point.
It is only available with the Length Length type.

In most cases, you can select a support on which the line is to be created. In this case, the selected
point(s) is projected onto this support.

. You can reverse the direction of the line by either clicking the displayed vector or selecting the
Reverse Direction button (not available with the point-point line type).

e Creating a line up to an element

This capability allows you to create a line up to a point, a curve, or a surface.

& . It is available with all line types, but the Tangent to curve type.

Up to a point

. Select a point in the Up-to 1 and/or Up-to 2
fields.

Here is an example with the Bisecting line type,
the Length Length type, and a point as Up-to 2
element.
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Up to a curve

Select a curve in the Up-to 1 and/or Up-to 2
fields.

Here is an example with the Point-Point line
type, the Infinite End Length type, and a curve
as the Up-to 1 element.

oint

Up to a surface

Select a surface in the Up-to 1 and/or Up-to 2
fields.

Here is an example with the Point-Direction line
type, the Length Length type, and the surface
as the Up-to 2 element.

& . If the selected Up-to element does not intersect with the line being created, then an extrapolation is
. performed. It is only possible if the element is linear and lies on the same plane as the line being
created.
However, no extrapolation is performed if the Up-to element is a curve or a surface.

. The Up-to 1 and Up-to 2 fields are grayed out with the Infinite Length type, the Up-to 1 field is
grayed out with the Infinite Start Length type, the Up-to 2 field is grayed out with the Infinite End
Length type.

. The Up-to 1 field is grayed out if the Mirrored extent option is checked.

. In the case of the Point-Point line type, Start and End values cannot be negative.

Defining the length type
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. Select the Length Type:
o Length: the line will be defined according to the Start and End points values

o Infinite: the line will be infinite
o Infinite Start Point: the line will be infinite from the Start point

o Infinite End Point: the line will be infinite from the End point

By default, the Length type is selected.
The Start and/or the End points values will be greyed out when one of the Infinite options is chosen.

Reselecting automatically a second point

il This capability is only available with the Point-Point line method.

E 1. Double-click the Line icon /
The Line dialog box is displayed.

2. Create the first point.

Line kvpe :IF'u:uint-Pu:ninl:

The Reselect Second Point at next start option Felilin |F'|:||nt.1
appears in the Line dialog box. Paint 2 IF'DinI:.E

[=11=]

Suppork: | =] ST,

3. Check it to be able to later reuse the second

' Ornrn
point. el E
End: Ornm =
4. Create the second point.
Length Type
5. Click OK to create the first line. @ Length ) Infinite Start Point

(_) Infinite _) Infinite End Paint
[ ] Mirrared extent

d Reselect Second Point ak nexk skark



Electrical 3D Design & Documentation Version 5 Release 14 Page 77

Line bvpe :IF'::uinI:-Pn:ninI: j

Point 1: [Point.Z [*]
LI 1o selection |

Suppork: |Default (Mone)

The Line dialog box opens again with the
first point initialized with the second point

of the first line. Skark: Ornm E

: . End: Qrnm
6. Click OK to create the second line.

Length Type
@ Length ) Infinite Start Point

(_) Infinite _' Infinite End Paint
[ ] Mirrared extent

4 Reselect Second Point at next skart
To stop the repeat action, simply uncheck the option or click Cancel in the Line dialog box.

. Parameters can be edited in the 3D geometry. For more information, refer to the Editing Parameters
chapter.

You can isolate a line in order to cut the links it has with the geometry used to create it. To do so, use
the Isolate contextual menu. For more information, refer to the Isolating Features chapter.

“ 'a-{ 4
"n"L


file:///E|/www/ADGdocR14/Doc/online/cfyug_C2/cfyugparameters.htm
file:///E|/www/ADGdocR14/Doc/online/cfyug_C2/cfyugisolate.htm
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Creating Planes

|
{T} This task shows the various methods for creating planes:

offset from a plane through a planar

parallel through point curve

angle/normal to a plane - normal to a curve
. through three points . tangent to a surface
. through two lines . from its equation
. through a point and a line . mean through points

Open the Planes1.CATPart document.

E 1. Click the Plane icon —~.

e

The Plane Definition dialog box appears.

2. Use the combo to choose the desired Plane type.

I ' Once you have defined the plane, it is represented by a red square symbol, which you can move using the
graphic manipulator.

Offset from plane

. Select a reference Plane then enter an
Offset value.

A plane is displayed offset from the reference
plane.



file:///E|/www/ADGdocR14/Doc/online/cfysm_C2/samples/Planes1.CATPart

Electrical 3D Design & Documentation Version 5 Release 14

Page79
Plane Definition K Ed
Flane type: Ifoset fromn plane j
Use the Reverse Direction button to reverse Reference: | Plane.13
the change the offset direction, or simply click on Dl IEDmm E
the arrow in the geometry. ]

Reverse Direction |

4 Repeat object after OFK:

w OK I - Cancel] Premview J
N

Click the Repeat object after OK if you wish to create Object Repetition
more offset planes .
In this case, the Object Repetition dialog box is

displayed, and you key in the number of instances to be Instancels): [10
created before pressing OK.

d Create in a new open body

As many planes as indicated in the dialog box are @ 0k l L Cancel!
created (including the one you were currently

creating), each separated from the initial plane
by a multiple of the Offset value.

Plane Definition

i FI tppe: | Parallel th b paint -
Parallel through point ane type I arallel through poin J

Feference: |Flane. 16

Foirt: | Paint. 10

. Select a reference Plane and a Point.

@ 0K J W Cancel Presvigw
.
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A plane is displayed parallel to the reference
plane and passing through the selected point.

Angle or normal to plane

Select a reference Plane and a Rotation
axis.
This axis can be any line or an implicit

element, such as a cylinder axis for example.

To select the latter press and hold the Shift
key while moving the pointer over the
element, then click it.

Enter an Angle value.

Version 5 Release 14 Page 80

Foint

[ [

Plane Definition

Flane type: I.ﬁ.ngIEa’N armal ko plane j

Fiatation axis: [Line. 2

Reference:  |Plane.16

Argle: m Iﬁ

Mormal to plane I
[ ] Fepeat object after O,

|a Ok, I & Cancel | Preview |
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A plane is displayed passing through the rotation ¥ JE Otation axs
X . . e ] Lol L
axis. It is oriented at the specified angle to the '%._

reference plane. |

Click the Repeat object after OK if you wish to create more planes at an angle from the initial
plane.

In this case, the Object Repetition dialog box is displayed, and you key in the number of instances
to be created before pressing OK.

As many planes as indicated in the dialog box are
created (including the one you were currently
creating), each separated from the initial plane
by a multiple of the Angle value.

Here we created five planes at an angle of 20
degrees.

This plane type enables to edit the plane's parameters. Refer to Editing Parameters to find out how to
display these parameters in the 3D geometry.

Plane Defimtion K

Flane type: IThrDugh three points j
Through three points Pairt 1: | Paint. 1
_ Paint 2: | Point. 3
. Select three points.

Paint 3: | Paint.5

“-ﬂ k. J - Cann:ell Preview |



file:///E|/www/ADGdocR14/Doc/online/cfyug_C2/cfyugparameters.htm
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The plane passing through the three points is
displayed. You can move it simply by dragging it
to the desired location.

Through two lines

. Select two lines.

The plane passing through the two line directions
is displayed.

When these two lines are not coplanar, the
vector of the second line is moved to the first line
location to define the plane's second direction.

Page 82
)é,F"Dint a3
Foint 1
OWveE
Foint ¢

¢

Plane Definition

Plane type: IThru:uugh b lines

Line 1: |Line. 1
Line 2:

[ ] Forbid non coplanar lines

W Cancel I

Preigw I

Line 1
=

Lipe &
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Check the Forbid non coplanar lines button to specify that both lines be in the same plane.

et
;
Plane Definition K Ed
. i Flane type: | Through point and li ”
Through point and line ane ypel - J
Paint: |Paint. 18
. Select a Point and a Line. Lire: |Line.2

2 0K & Cancel Preview |
" | |

— Point

The plane passing through the point and the line
is displayed.
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Plane Definition K Ed

Through planar curve Flane type: IThru:nugh planar curve j

Curve: [Spline. 2

Select a planar Curve.
w 0K J & Cancel | Preview |

The plane containing the curve is displayed. A

o
a
=,
Plane Definition K Ed
Flane type: | Tangent to surface x
Tangent to surface #F I J B
Surface: |Surface. ]
Select a reference Surface and a Point. Faint: |F'|:|int.3

w 0K I & Cancel | Preview |
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Foint
oh e

A plane is displayed tangent to the surface at the
specified point.

Plane Definition

Normal to curve Flane type: INDrmaI to curve j

. Select a reference Curve. Curve: | Spline.3

. You can select a Point. By default, the ellglS [ efault [Middle]

curve's middle point is selecte.
w - Cancell Preview |
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A plane is displayed normal to the curve at the w
specified point.

=
b
=,
Plane Definition
Flane type: IMean through points j
Foints:
Mean through points Faint. 18
Faint. 3
. Select three or more points to display the Foint.4
mean plane through these points.
Hemaye I Heplace I
w @ Cancel | Preview |
It is possible to edit the plane by first selecting a
point in the dialog box list then choosing an
option to either: }
i

. Remove the selected point

. Replace the selected point by another point.

L
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Plane Definition

Equation

. Enter the A, B, C, D components of the Ax +
By + Cz = D plane equation.

Select a point to position the plane through this
point, you are able to modify A, B, and C
components, the D component becomes grayed.

Page 87

Plane type: |Equation

Ax+Bv+z=D
A =

E: 2

i 10

O 20mm

o |

Mo seleckion

Mormal to compass I

Parallel ko screen I

W Cancel I

Presigw I

Use the Normal to compass button to position
the plane perpendicular to the compass direction.

h‘.

Use the Parallel to screen button to parallel to
the screen current view.

L
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3. Click OK to create the plane.

The plane (identified as Plane.xxx) is added to the specification tree.

Parameters can be edited in the 3D geometry. For more information, refer to the Editing Parameters
chapter.

You can isolate a plane in order to cut the links it has with the geometry used to create it. To do so,
use the Isolate contextual menu. For more information, refer to the Isolating Features chapter.

h.

ol
e
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Creating the Electrical Bundle

Page 89

i This task shows you how to create an electrical bundle.
*I“ A bundle or electrical bundle is a document containing wires.

- Open a document containing a geometrical bundle composed of electrical devices and bundle segments.

If you work in visualization mode, since routing is possible with this mode, you need to update your
document at opening to load the publication.

a. Click the Update button @

An update warning opens:

Update Warning X

Aukomatic switch components ko design mode is checked,
Representations will be loaded.

(0] Zancel

b. Click OK to validate.

H 1. Select the New Bundle button E .

The New Bundle dialog box opens:

New Bundle |

Narme:  [ISCEPINTENT

Connected to |0 Geometrical Bundle(s)

@ 0K & cancel |

2. Change the bundle name if needed.

. Select a geometrical bundle in the specification tree that you want to be connected to the new
bundle.
4. Click OK to validate.

The new bundle is automatically created under the active product.
It is added to the specification tree.
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NP roduct]

—@ Battery aWolts.1 [Batteryaiolts . CATPart]

—@ Connector_F.1 [Connector_F.CATPart]

—@ Battery aWolts.2 [Battervaiolts . CATPart]

—@ Connector_F.Z2 [Connector_F.CATPart]

Y@Genmetrical Bundlel (Georetrical Bundlel.1)
@Geumetrical BundleZ (Geometrical Bundlez.1)
EIEn:tric:aI Bundlel (Electrical Bundlel.1)

1‘- Electrical BundleZ (Electrical Bundlez.1)

tlj: Constraints

Applications

j ' An electrical bundle is associated to a geometrical bundle by the wires it contains.

{;} If the geometry is not loaded, check the Product Structure settings.
An alternative to display the geometry is to choose the Representations -> Activate Terminal Node

item. Right-click Productl to use the contextual menu or select Edit -> Representations.

4 '.-{‘

e


file:///E|/www/ADGdocR14/Doc/online/bascupst_C2/bascupst0600.htm
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Selecting External Data Systems

I . .
{T} This task shows how to select the external system before routing.

= The Electrical Bundle has been defined in the previous task.

4 H Make sure you have set up the option to locate the iXF systems repository.

[ 1. Select the Select External Systems button =2,
The System Selection dialog box displays with the XML files available:
System Selection 2 x|

— fvailable Svstems — iCurrent Syskems —

ElectricalBundlel.1
ElectricalBundlez. 1

. W Cancel I

=
2. Select one or more system files and click the right arrow _I

3. Click OK to validate.

The component list is filled up with this data and available for routing.

? If a system has already been selected, data is reloaded.
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N

Routing Wires from External Data

This task shows you how to route wires.

Version 5 Release 14

The system has been selected in the previous task.

o
1. Select the Automatic Wire Routing button ﬁ .

2. The Wire Routing dialog box opens with connectivity and attribute information:

Wire Routing

— fAvailable wires

Page 92

2 x]

— Wires to be routed

Mame | Identifier | External dia, Marme | Identifier | External dia.
Wire-plusi Wire-plusi 0,00z g
Wire-plusz Wire-plusz 000250007 — ‘i?
Wire-plus3 Wire-plus3 000250007 == —_—
Wire-minus1 Wire-minus1 0.0052 — ‘!}
Wire-minusz Wire-minusz 0,005z L —_—
Wire-checkl Wire-checkl  0,00250007 —— ?215
Wire-minus3 Wire-minus3 0,005z E —_—
‘| | I | EY | Ir

—Filters Routing opkions

[] Hide routed wires () Activate rule

[ Hide not routed wires @ Deactivate rule

[l Hide 3D unresaolved wires

3. Select wires and click the right arrow .

The selected wires shift to the right column: they will be routed.

L
Using the double right-arrow _I select all the wires and send them in the right column.

4. Click Route.

The Automatic Wire Routing Report dialog box is displayed:
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Automatic Wire Routing Repork llil

—Wire rouking repork
Marmne | Reference Designator | Skakus | Crigin |
Wire-plusi Wire-plusi Successfully routed  Mew
Wire-plusz \Wire-plusz Successfully routed  Mew
Wire-plus3 Wire-pluss Successfully rooted  Mew
Wire-minusl  Wire-minus1 Successfully rooted  MNew
Wire-minusz  \Wire-minusz Successfully routed  Mew
Wire-checkl  ‘Wire-checkl Successfully rooked  Mew
Wire-minus3  Wire-minus3 Successfully rooted  Mew

The specification tree is updated, showing the wires routed:

Geometrical Bundlel (Geometrical Bundlel.1)
#-'&]Genmetrical Bundle? (Geometrical Bundlez. 1)
==otl Electrical Bundlel (Electrical Bundle1.1)

= wire-2mm-velow (wWire-plus1)
r— = wire-2.5mm-blus (Wire-plus2)
r == wire-2 .5mm-black {Wire-plus3)
ra_'F'N-.ﬁ.MF'-SdrEISB (Wire-minus1)
ra_'F'N-.ﬁ.MF'-S**rEISB.l (Wire-minusz)
= wire-2.5mm-blue. 1 {(Wire-check1)
r*PN-.ﬁ.MP-SJrDSB.E (ire-minus3)

5. Close the report window.

,f Place the mouse pointer over a wire in the specification tree to highlight in the geometry the bundle segments containing the

selected wire.
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|

.
aeometrical Bundlel {Eeometrical Bundlel, 1)
IR L
i@Genmetrical BundleZ {Geormetrical BundleZ. 1)

==otl Electrical Bundlel (Electrical Bundlel, 1)

=
= wire-2, Smm—blugire—plusz}
P

=

—‘.

F wire-E.Smmr-I:ull-lan:k{Wire-plusS}
ra_'F'N-P.MF'—HIDSF ire-minus1)

T' = PN-AMP—34EISE‘. 1 (Wire-minusz)
T— *wire—E.Smm—I!::IuE. 1 (Wire-checkl)
= PN-AMP-3403E, 2 (Wire-minus3)

#-Publications \\

E Electrical Bundle2 (Electrical Bundlez. 1)

A%
'Y .
fh Zanstraints L -

Applications
P PP
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£l
s

Managing Links from External Data

This task explains how to link electrical components from the external device list to physical devices.

The system has been selected in the previous task.

1. Click the Manage Links & button.

The device list displays:

Device List i ilil

Linked | Tvpe Instance Mame | Fart Mumber | Reference Designator -
Mo Equipment  Battery gWaolks,1 Battery 6Wolks  Battery gvalks, 1

Mo Conneckor ¥R aviky Zonnector_F Conneckor_F.2

Mo Pin FFETermination_check Conneckor_F.2Termination_check

Mo Fin T ermination_plus iZonnector_F.ZTermination_plus o
Mo Pin T ermination_minus Conneckor_F.2Termination_minus

Mo Equipment  Baktery gWalks, 2 Battery 6Wolks  Batkery avalks. 2

Mo Conneckor ¥R aviky Zonnector_F - Conneckor_F.1

Mo Pin FFETermination_check Conneckor_F. 1Termination_check

Mo Fin T ermination_plus iZonnector_F. 1 Termination_plus

Mo Pin FFET ermination_minus Conneckor_F. 1Termination_minus -
1 | | b
— Filter action —
@ Shaw all devices ’7 Limlz i
i) Show only devices not present in session

i) Show only changed devices

-

The components you can link are:
o equipments

o connectors
o pins.

You can filter the list:

o Show all devices: the list displays all the devices referenced in the external data file, even if they are
not placed in the geometry.

o Show only devices present in session: the list displays only the devices placed in the geometry.

o Show only changed devices: the list displays only the devices which part numbers have been
changed in the external data file.

2. Select a component.

f If the component is not linked to a 3D element, the Link button becomes available.
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3. Click Link.

The 3D Component List opens.

3D Component List - 10] x|
Linke::ll Type Instance Mame | Fart Murnber |
no Equipment Battery 6Wolts.1  Battery 6Waolts
no Equipment Battery 6Walts.2  Battery 6Wolts
[ ] Hide Linked
@ 0K
.

4. Select an equipment which is not linked and click OK.

An alternative is to select the component in the specification tree.
The equipment is linked, together with the connector that belongs to it.
The component list is updated: the equipment, connector and pins are shown as linked in the device list.

Device List g e

Linked | Type Instance Mame | Fart Murmber | Reference Designator -
TEs Equipment  Battery gWolks,1 Battery 6Wolks  Battery avaolks, 1

Tes Conneckor R aviky Conneckor_F - Connectar_F.2

Tes Fin T armination_check iZonneckor_F.ZTermination_check —
Tes Pin T ermination_plus Connector_F.2Termination_plus

Tes Fin T rmination_minus iZonneckor_F.ZTermination_minus

Mo Equipment  Battery avolks, 2 Battery 6Wolks  Batktery avolks, 2

Mo Conneckor ¥ aviky Connector_F Conneckor_F. 1

Mo Fin T armination_check iZonneckor_F. 1Termination_check

Mo Pin T ermination_plus Connector_F. 1 Termination_plus -
1 | | b
Filter

fction —
W Show all devices ’7 il i

) Show only devices not present in session

() Show only changed devices

If all the sub-element part numbers are filled up in the device list with the correct Reference
Designator, they are automatically linked.

5. Click Close when you are done.
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Viewing Related Objects

£ This task shows how to use the Related Objects viewer to navigate through the objects connected to
*1< the selected object.

= You can focus on an object and see how it was constructed via its related objects.
I ' The related objects command identifies the parent, any children or connected objects and the
relationship between objects. It is available when none of the icons of the workbench are activated that

is to say when you are in Select command % .
Accessing related objects can be done in two ways:
o . by clicking the Related Objects icon in the toolbar

. from the contextual menu, by selecting Related Objects.

The different options available are:

d Reframe on selection: reframes the main 3D window on the Related objects selection.

[] reframe on selection: the main window selection corresponds to the Related objects
selection. The main window display is not reframed.

4d Freeze: freezes the contents of the Related objects window. You can still
navigate in the main window: the Related objects view will not
be updated.

[ Ereeze: the Related objects selection corresponds to the main window
selection.

d View related objects: displays the parent, any children or connected objects.
] view related objects: only displays the selected objects.

d Wire: displays the wires contained in the bundle segment, the bundle
segments and devices connected to this bundle segment.

[ wire: hides the wires contained in the bundle segment, shows the
bundle segments and devices.

4 Harness: displays the relationship to the harness: connectors, equipments,
bundle segments, wires.

[ ] Harness: hides the children bundle segments, only shows the wires.

4 Sub objects: displays the electrical contents.

[Jsub objects: hides the electrical contents.

On a complex electrical system, the 3D view allows you to limit display to a specific area thus
enlightening the information regarding this area.
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1. Select an object: a bundle segment for example.

2. Click the Related Objects button ﬂi(g

Page 98

The Related Objects dialog box appears. The geometry area and the specification tree are
reframed on the object selected.

Current Selection

2
Tree | 3b I
I
@Bundle Segmentz.1
#21 Bundle Segment3 .1
@Genmetrical E-undlel.ilﬁ & Connector_M.2
2 wire-plusl
A Wire-minusl
=
] B
[ ] reframe On Selection [ Freeze ‘4 View Related Objects

4 Wire ‘4 Harness [ | Sub-Objects

. Select an object in this window.

n]

on the left is the parent object (Assembly meaning).
It represents the container object.

u}

Segmentl.1l. They represent the contents.

Click the 3D tab to display the geometry.

The dialog box focuses on the object selected: Bundle Segmentl.1 (center of the window) and
shows the parent and the connected objects:

on the right are the children objects (Assembly meaning), connected to the Bundle
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Current Selection ¥ 2

Tree | 3D |

[ ] reframe On Selection [ Freeze ‘4 Wiew Related Objects
4 wire ‘9 Harness [ | Sub-Objects

Close I

5. Close the dialog box to exit the Related Objects viewer.
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Defining the Harness Flattening Parameters

I
{T} This task explains how to define the flattening parameters.

This should be done before using any other function of the Harness Flattening toolbar.

Open a new product document using the File -=> New... command.

Choose the Product type.

1. Click the Harness Flattening Parameters button mﬁifaﬁ

The Harness Flattening Parameters dialog box opens on the General tab:

Harness Flattening Parameters : : ed

General | Crrawing

Marne: IFIattening Pararmeters

Minirurn angle between two branches: [cq. 5 E

[ keep existing tangent between bundle segrment and connector during the flattening step

[ 1Extract only the supports inside the geometrical bundle

@ ok | @ cancel]

This tab lets you define:

Name

In the specification tree, this icon ;%fg is displayed with the name chosen in this field.

® Flattening Parameters is the default value.

Minimum angle between two branches
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During the flattening process, this minimum angle is applied every time an angle between two branches
is null in the 3D design. That way, bundle segments are never superposed upon one another and can
easily be made out.

® The default value is 5deg.

Keep existing tangent between bundle segment and connector during the flattening step

This option gives a better flattening shape for flattening.
* By default this option is not checked.

Extract only the supports inside the geometrical bundle

The supports which do not belong to the geometrical bundle will not appear in the extracted document.

This option allows you to manage two types of support:

o The supports which must be assembled with the harness during the manufacturing step.

This type of support is created inside the geometrical bundle.

o The supports which are linked to the structure.
These supports are added to the harness during the installation step.

This type of supports is created outside the geometrical bundle.

* By default this option is not checked.

2. Select the Drawing tab.
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Harness Flattening Parameters / EEQ: : ﬂil

General Cirawing

Type of representation

For bundle segment

@ Double line
) Single line

Graphic replacerment

For device For support
¥ 3D projection ¥ 30 projection
() 2D detail () 2D detail

@ Cancel I

This tab lets you define:

o the type of representation for bundle segments:

= with Double line
¥ |t is the default value.

« or Single line.

o the graphic representation you want to use when replacing devices or supports:
« keep the 3D projection.

¥ |t is the default value.

« Or use a 2D detail previously stored in a catalog.

fﬂ In this case, the catalog name and path must be defined in the dedicated option.

3. Select your options and click OK to validate.

f The parameters you have entered will be automatically applied to the other functions available in this
workbench. You will be able to modify them at any time during your session by double-clicking the Flattening

Parameters icon in the specification tree.
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Extracting 3D Data

£l
%« This task explains how to extract the geometrical and electrical bundles, with all the devices that are

associated to them, in order to duplicate the information they contained in the new document.

=/ The 3D document containing a geometrical bundle and an electrical bundle is open as well as the new
product document.
Make sure the source document has not been modified, otherwise you will be prompted to save it before

extracting the data.

In the new product document:

1. Click the Extract button H:) .

You are prompted to select an electrical or a geometrical bundle.

It enables you to extract the information contained in the geometrical or the electrical bundles

from your first document.

When duplicating an electrical bundle, all the links with the geometrical bundles associated to it
are maintained.

2. Select the geometrical bundle you want to extract from the source document, whether in the

geometry or in the specification tree.



Electrical 3D Design & Documentation Version 5 Release 14 Page 104

When the extraction is performed the source document automatically closes.

3. Save your data.
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Flattening the Harness

£l
7 This task explains how to flatten out bundle segments.
The document contains the data extracted in the previous task.
You can now flatten the whole geometrical/electrical bundle.
To do so:
- _ &
1. Click the Flatten button == .

2. Select the geometrical bundle, in the specification tree or in the geometry.

3. Click OK to validate.

The result looks like this:

e

e
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Rotating Bundle Segments

f's
w7 This task shows you how to rotate a bundle segment.

Two types of rotation can be considered: you can
. rotate a bundle segment around a bundle segment extremity, whatever the direction.

. bend a bundle segment whatever the selected plane.
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Rotating Bundle Segments
whatever the Selected Plan

|
iy

w7 This task shows you how to rotate a bundle segment around a bundle segment extremity whatever the direction

The document contains the flattened harness obtained in the previous task.

=

1. Click the Rotate button Q’

You are prompted to select a bundle segment extremity in the geometry. It is impossible to select the
bundle segment in the specification tree, since the exact position of the selected point has to be known.

2. Select an extremity.

A green arrow and a dialog box appear at the same time.

a. A green arrow indicating the bundle direction appears on the geometry. The user can modify the

angle by selecting the green arrow directly.

Define Direction

I L T directinn:|r-.,|.;. Seleckion
@ [ Define angle

fckive plane: | w0y plane
— Angle
@ Yalue: |9III|:IE|;| E

(") First direction:  |pJo Seleckion

Second direckion: {r)o Selection

@ Apply I Close I
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The default plane is the one you have defined in the Harness Flattening Parameters dialog box at
the beginning of your session.

3. Whether you indicate the bundle main direction or you specify its angle and direction values one at a time.
a. Enter the main direction.

In this example, you can select a geometrical line or a pad edge as the main direction.

b. Enter an angle value.

As you are changing the angle value, the green arrow is moving to show you the direction the
bundle segment is about to take.

c. Select two directions to retrieve the angle value.

As above, you can select a geometrical line or a pad edge. Once the two directions have been
defined, the angle between them is automatically calculated.

Define Direction 2] x|

(0 Main direction:|Mo Selection

@ [ Define angle

Active plane: | xv plane

— Angle

@ Yalue: I a0deq E

(") First direction: | Edge

Second direction: | Edge

@ Apply I Close I

Note that you can modify the direction of the bundle directly on the geometry by clicking the arc of
circle around the selected point.

4. Click Apply.
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The entered values are applied but the dialog box remains open and you can still modify the inputs.
5. Click OK to validate.

The result looks like this.

L

Ca"
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Bending Bundle Segments

i This task shows you how to rotate a bundle segment around a bundle segment extremity whatever the
% direction.

The document contains the flattened harness obtained in the previous task.

i 1. Click the Rotate button Q

2. Select an intermediate point on a bundle segment.
The bundle segment must be selected in the geometry and not in the specification tree, since
the exact position of the selected point has to be known.

a. The Define Direction dialog box pops up.

Define Direction 2 x|

(3 Main directiu:un:||'-.j.;. Seleckion

@ — Define angle

Active plane: | 2y plane
— Angle
& Vale: a0deqg E

("1 First direction:  |ro Selection

Second direckion:| 1o Seleckion

@ Apply I Close

b. A green arrow indicating the bundle direction appears in the geometry.
You can also click the green arrow and circle arc to change the direction the bundle

segment is about to take.
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. As in the previous task, either you select the main direction, or you indicate the angle or you
specify two directions and the angle will be automatically calculated.

4. Click OK to validate.
5. The result looks like this.
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Scaling Bundle Segments

Page 112

s, This task shows you how to enter a bundle segment fake length. Working with fake lengths enables you to fit the whole
*1¥/ harness in the board.

The document contains the flattened harness obtained in the previous task.

"o

H 1. Click the Scale button ﬂ’ﬁg'

You are prompted to select a bundle segment in the geometry.
The Scale dialog box pops up.
The bundle segment true length is indicated.

2 x

True length @ | 154 53 E
Fake length :| 124,53 E

Restore true Iength I

Q.ﬂ.pplyl Close I

2. Enter the fake length you want.

3. Click OK to validate.

The support relative positions are maintained when working with fake lengths.
If you want to work with true lengths again, press the Restore true length button.
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Synchronizing the Environment

{L} This task shows you how to synchronize automatically your 3D flattened geometry at any time during
[
your session. You can add the missing components or remove the additional components, and also
synchronize the bundle segment structure.

Make sure you have set up the option for the synchronization report repository.

The document containing the flattened harness is open from the previous task.

Open the initial document as well.

ﬂ 1. In the initial document, select a bundle segment and modify its length, diameter, bend radius,

instance name or color.
2. Save your document.

3. Switch back to the flattened harness.

S8
4. Click the Synchronize button .

7 o If there is no selection in the specification tree, the first electrical bundle modified will
be synchronized. But, if there is more than one electrical bundle, you must select one
otherwise a warning will be displayed.

o If there is no electrical bundle, all the geometrical bundles will be selected and
updated.

o You can do a multi-selection (devices, supports, etc. at the same time).

The Synchronize dialog box pops up:

During the synchronization step, only the selected options will be performed. This will optimize
the synchronization length.

The html report will be generated accordingly and will show only the selected options.
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—Components

&

=)

— Actions

e

— Qptions

#| [E [&)

w Cancel I

This dialog box lets you define what you want to synchronize:

Components

— Components

o |\ |%

—E

=

u}

« Devices
« Bundle segments
« Supports

= Wires.

You can select at the same time as many components as needed.

Actions

— Actions

e

i @ |
Yol |ﬁ anie?

Components allows you to choose which components you want to update:
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o Actions allows you to customize the actions during the synchronization step:

Remove the components deleted in 3D
Add the components added in 3D

Replace the reference of components changed in 3D (it can only be used with the
Supports or Devices options activated.)

Synchronize the bundle segment structure (it can only be used with the Bundle
Segments option activated.)

It allows to:

» add or remove intermediate bundle segments
« replace one or more bundle segments with one or more different bundle segments.
Synchronize the attributes.

For the synchronization of the position of supports, you must select Bundle Segments
instead of Supports.

You can select as many actions as needed.

Options

— Qptions —— —

B [ o

o Options:

Simulation (generates a report without applying changes to the flattened document.)

Html report (generates the report in the Tools -= Options predefined folder.)

Automatic flattening on the added components

Reset the synchronization attributes.

(all components will be set to the False value again, so only the newly changed
components will be set to True. You can use Edit/Search to retrieve quickly all
components.)

5. Click OK to validate.
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A status bar appears showing the synchronization progress:

3%

Skatus
Eskimated kime remaining :{nja)

Here are the different steps that can be seen through the synchronization process according to

the options previously selected:

o Analyze step is processing

o Replaced components synchronization is processing

o Removed components synchronization is processing

o Bundle segment structure synchronization is processing
o Added components synchronization is processing

o Attributes synchronization is processing

o Generating Html report
An HTML file is generated in the synchronization report repository if Html report is checked.

For more information about the html report, see Generating the HTML Report during the

Synchronization.

The extracted document is updated if Simulation is not checked:

o The attributes that have been modified will show the Synchronize property set to True.

o Once the attributes have been reset, the Synchronize property will turn back to False.
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Properties SE 7] x|

Current selection ! IEIecE-undIeSegmentC.l x

Electrical |

—Electrical Properties

Type |Bundle Segrent
Separation code I

Ciameter p—
Creation Mode Length
Bend Radius Temm
o 324.634mm

Feference dESiQ”atDr|E.undle Segrnent 1

Synchronize

True length

|324.E-34rnrn

Maore... I
@ Ok l ﬂ.ﬂ.pplyl Close l

Thus you can visualize what electrical attributes have been modified in the initial model.
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Generating the HTML Report
during the Synchronization

+#+| This file explains the contents of the Html Report created during the synchronization.

f The HTML report is composed of accurate fields, which describe the changes that occurred during the

synchronization.

Only the tables which have modified components are shown, except for the Synchronization Parameters
table, which is always present.

They rely on the fields that can be found in the Synchronize dialog box.

. Synchronization Parameters:

o Option:
« Simulation
« Automatic flattening on added components
« Reset the synchronization attributes.

o Action:
» Remove the components
« Add the components
« Replace the reference of components
« Synchronize the bundle segment structure
« Synchronize the attributes.

o Components:
« Bundle segments
« Devices
« Supports

« Wires.

. List of Removed Components:
o Bundle Name

o Bundle Segments
o Devices

o Supports

o Wires.

. List of Added Components:
o Bundle Name
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o Bundle Segments
o Devices
o Supports
o Wires.
. List of Replaced Components:
o Bundle Name
o Devices
o Supports.
. List of Bundle Segment Structure Modifications:
o Bundle Name
o Modification Number
o Before
o After.
. List of Bundle Segment Attribute Modifications:
o Bundle Name
o Name
o Reference Designhator
o Length
o Diameter
o Bend Radius
o Separation Code
o Color.
. List of Device Attribute Modifications:
o Bundle Name
o Instance Name
o Reference Designator
o Sub Type
o Part Number.
. List of Support Attribute Modifications:
o Bundle Name
o Instance Name
o Part Number
o Support Position.
. List of Wire Attribute Modifications:
o Bundle Name
o Instance Name

o Reference Designator
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o Sub Type

o Diameter
o Linear Mass
o Bend Radius
o Separation Code
o Color
o Modified Route.
. List of Elements Showing an Error:
o Bundle Name
o Instance Name

o Error Message.

In the Synchronization Parameters table, the options that have been selected in the Synchronize dialog box are
set to YES, the others are set to NO:

Synchronization Parameters

Options Actions Components
Simulation NO | Remove components YES | Bundle segments | YES
Automatic flattening YES | Add components YES | Devices YES
on added components
Reset the synchronization | NO | Replace component reference | YES | Supports NO
attributes
Synchronize bundle segment NO | Wires NO
structure
Synchronize attributes YES

In all the fields of the attribute and structure modification list, two lines appear:
. The first line indicates the status of the component before synchronization.

. The second line indicates the parameters that have been changed with the synchronization.

List of Wire Attribute Modifications

Bundle
Name

Sub
Type

Bend
Radius

Modified
Route

Linear Color

Mass

Reference Diameter

Designator

Instance
Name

Separation
Code
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Electrical
Bundle2.1

Wire-
plusl

Wire-plusl

2mm

Okg_m

20mm

Attribute
unset

yellow

5mm

NO

The added, replaced, removed component fields have one line per element indicating the modifications.

List of Added Components

Bundle Name

Bundle Segments

Devices

Supports

Diameter

Wires

Electrical Bundle2.1

Wire-minus1l

Wire-minus2

Wire-minus3

Find hereafter the list of the errors that can occur during the synchronization and that will be

file:

. "The 3D harness flattening and 3D harness design link is broken"

. "Error during the Analyze"

. "Error during the Remove Component Synchronization"

. "Error during the Bundle Segment Structure Synchronization"

. "Error during the Add Component Synchronization"

. "Error during the Attribute Access"

. "Error during the Replace Component Synchronization"

. "Error during the Bundle Segment Attribute Synchronization - Different Bundle Segment Structure”

. "Error during Attribute Synchronization - Internal link failed to 3D harness flattening from 3D harness design™

. "Error during the Bundle Segment Attribute Synchronization - Different Number of Supports”

. "Error during the Bundle Segment Attribute Synchronization - Different Supports Configuration”

. "Error during the Add Component - The original component document is not saved"

. "Error during Wire Route Synchronization"

. "Error during the Device Move"

. "Error during Bundle Segment Move"

List of Elements Showing an Error

Bundle Name

Instance Name

Error Message

reported in the Html
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Geometrical Bundle2.1

Connector_F.1

Error during Add Component Synchronization

Connector_F.2

Error during Add Component Synchronization

i
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Note: The Html report is generated with a default Cascading Style Sheet document (.css) that can be

personalized.
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Using the Drawing Capabilities

[ @ You can use these functionalities only if a Drafting license is available.

These functionalities allow you to take advantage of the Interactive Drafting capabilities:

. You can easily create a drawing of the flattened harness.

. You can use the various drawing representation options.

. The Wire Annotation command in the Interactive Drafting workbench allows you to create a wire annotation
on bundle segments and connectors.

. You can now gain in efficiency by creating dimensions for technological features such as electrical harness.
For a drawing created with a flattened document, you can have dimensions only on bundle segments.

. The Interactive Drafting workbench lets you define and store text templates into catalogs to be used when
creating texts associated to technological objects:

o Create Text Templates.
o Store Text Templates into a Catalog.

o Annotate Drawings using Text Templates.
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Customizing a Drawing View

Fls
w7 This task shows you how to generate a drawing view, using various representation options.

The document contains the harness obtained in Flattening the Harness.

Make sure the Drafting -=> View options are set as follows:
Open the Tools -= Options... menu, then Mechanical Design:

In the Geometry generation / Dress-up frame, check the following options:

. Project 3D wireframe

. Project 3D points

Geometry generation £ Dress-up
IE [ | Generate axis [ | Generate threads
b {é:} [ | Generate center lines [ | cenerate hidden lines
. a4 Generate fillet Configure
[ Inherit 30 colors
#[ | Project 3D wireframe  Configure
#[ | Project 3D points Canfigure
For more information, refer to the View tab documentation.
ﬂ 1. Open the Tools -=> Options... menu, then in the Equipment & Systems category, choose the

Electrical 3D Design item to define a graphic replacement catalog.

To do so:

o click the Add button
o browse to the catalog.
o click OK to validate.

A mapping will be done between the connector external reference (or the part number if the external

reference is not valuated) and the name of the 2D detail.

o If an equivalence is found, the corresponding 2D detail will replace the connector in the drawing.
o If not, the 3D projection will be displayed.

2. In the Drawing tab, select:

o the double line for bundle segment representation

o the 2D detail option for device graphical representation
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General Crawing
Type of representation

For bundle segment

@ Double line
) Single line

Graphic replacement

For dewice

() 3D projection
@ Z0 detail

For support

@ 3D projection
() 2D detail
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21 x

o Cancel I

3. Click OK to validate.

4. Perform the mapping:

a. Right-click a connector to display the properties,

b. Click the More... button to display the Electrical tab.

c. Enter a value in the External Reference field.

Properties

Current selection : IC:::nnectn:ur’-S

Product | Graphic | Mechanical Cirafting _____ E _!_n;_EF_r:iEﬁ_l_m_él'u'alid{ 1|Ir

—Electrical Properties

Type

|Single Insert Connectar

Feference designatnrl

SubType I

External Reference *]PN-AClEES

Synchronize

Ifalse

d. Click OK to validate.

Once this is done, you will generate the drawing.

5. Open a new drawing document.



Electrical 3D Design & Documentation Version 5 Release 14 Page 126

El
6. Click the Front View button *2 and select a face of the connector as Plane.

The drawing document updates according to this choice:

The connectors have been replaced with the chosen 2D detail and bundle segments are displayed with a
double line.

; ' Note that the External Reference attribute does not exist for the support and you need to create it.

To do so:

. Right-click the support to display the Properties.

. At the bottom of the Product tab, click the Define other properties... button.

The dialog box displays:
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Define other properties

2 x|

property name | value type |
Edit narme and value
Mew Parameter of type lReaI j
Lelete property I
External properties... l

% w Cancel I
.

Select String in the combo and click the New Parameter of type button.

Edit the name: External Reference

This property is added to the support.
— Product

Part Number ISD::{:L )%
Fewision

Definition

Momenclature

Source

Unknown j

Description

Product: Added Properties
||7E:x:ter'na| Feference | “

Cefine other properties... ]

You can now enter a value to map a catalog 2D detail.
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Generating a Drawing

I | You can perform this scenario only if a Drafting license is available.
171 This task explains how to generate a drawing from the flattened harness.

The document contains the flattened harness obtained in the previous task.

ﬂ 1. Open a new product document using the File -=> New... command.
Choose the Drawing type and click OK to validate the default New Drawing parameters.

CATIA switches to the Drafting workbench.

2. Click the Front View button =

You are prompted to select a reference plane on the 3D geometry.

3. Click a plane in the flattened harness document: for example the face of a connector.

The drawing document updates according to this choice:

=10l x|

Drawingl 21| sheetd

.................................

1l'f-IEI Sheet.1
EX Eront view
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Creating Wire Annotations

iy A dedicated command is available in the drafting workbench to create a wire annotation on bundle
|
segments and connectors. The wire attributes in the annotation can be customized.

The document contains the flattened harness obtained in the previous task.

=

1. Generate a drawing like it is explained in Generating a Drawing.

L

2. In the Drafting workbench, click the Wire Annotation button

Two dialog boxes open:
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o The Tools Palette, which allows you to show or hide the wire annotation dialog box:

« When it looks like this, the Wire Attributes dialog box is visible.

« When it looks like that, the Wire Attributes dialog box is not visible: Click the Tools
Palette to make it visible.

o The Wire Attributes dialog box, which allows you to select the attributes you want to see as
annotations:

Wire Attributes e |
fvailable ————— Favorites
SubType - Reference designatc
Mass -F I Diarneter
Colar Length
Separation Code Bend Radius
Signal ID
From connection
=

From device ‘—I
To connection po -
Tr fdevire

L|_I « |+

hoose a Favorite lisk: || vl

« To add an attribute from Available to Favorites, select the attribute of interest then
click the right arrow il

« To remove an attribute from Favorites, select it in the list then click the left arrow .il
« By default, the last Favorites used are available when the dialog box is re-opened.

« If you want to save different favorite lists: select the attributes needed, enter a name in
the input field then validate. You can then display your favorite list in the combo box.

3. Choose Reference designator, Diameter, Length and Bend Radius for example.

4. Then, select a bundle segment or a connector in the geometry.

A table is created, showing all the attributes that you have selected in Favorites:
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o e
Reference designamr Diameter|Length Bend Radius
Signal-checkWire2.1 |2mm 742.13mm |10mm
Signal-minusWire3.1 |4mm 347 . 108mm|1Cmm
signal-plusWire3.1 |2mm 443, 554mm|9mm

If you want to add another wire annotation, you have to click again the Wire Annotation

button before selecting a bundle segment or a connector.

There is an automatic update of the modifications except if you remove or add some

components.

i If you want to customize the graphical representation of the table, right-click to display the contextual
H menu then select Properties.

4 '.-!'".
==
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Creating Intra-Technological Feature
Dimensions

This task will show you how to create dimensions for technological features such as electrical harness.

£l
7
=~ You need an Electrical Harness Assembly license for the purpose of this scenario as we will be
I ' dimensioning Electrical Harness Assembly features. Intra-technological feature dimensioning is also
available for other applications such as Structure Functional Design or Ship Structure Detail Design. For
more information on the availability of technological feature dimensioning for a given workbench, refer
to the related documentation.
i Refer to Before you Begin for general information about technological feature dimensions.

Open the ElectricalAssembly.CATProduct document and make sure it is loaded in the Electrical Harness

= Assembly workbench (if necessary, select Start -= Equipment & Systems -> Electrical Harness
Assembly to launch the workbench). Open the ElectricalAssembly.CATDrawing document.

1. Click the Multiple Intra Technological Feature Dimensions icon % from the Dimensioning

toolbar, Technological Feature Dimensions sub-toolbar.

22l Technological Feature Dimen B
i i ] A | e e e B

You can also click the Technological Feature Dimensions icon ‘% and then select the

Multiple Intra Technological Feature Dimensions icon E from the Tools Palette.

Tools Palette ES
=

2. Select the feature that you want to dimension. Note that the name of a feature is displayed as a

help as you move the cursor over it.


file:///E|/www/ADGdocR14/Doc/online/cfyugdr_C2/cfyugfeatdim01.htm
file:///E|/www/ADGdocR14/Doc/online/cfysm_C2/samples/ElectricalAssembly/ElectricalAssembly.CATProduct
file:///E|/www/ADGdocR14/Doc/online/cfysm_C2/samples/Drafting/ElectricalAssembly.CATDrawing
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Bundle Segments (Bundle Segments,

The dimension is created as specified by the feature. In this specific example, the bundle
segment specifies that the dimension should provide its overall length.

The dimension creation command remains active.
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3. Repeat step 2 for each additional feature that you want to dimension.

4. End the dimension creation by clicking anywhere in the drawing (but not on a technological

feature) or by lining-up the dimension. The intra-feature dimensions are created as specified by

the feature.

You can now handle the dimension(s) just like any other dimension.
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L.y

Creating Text Templates

This task will show you how to create text templates.

Before you begin, you need to make sure that the package corresponding to the type of object for
which you want to create a template is correctly loaded. For the purpose of this scenario, you will load
the Product package. Go to Tools -= Options -=> General -> Parameters and Measure and click
on the Language tab. Check Load extended language libraries and uncheck All packages. From
the Available Packages list, select ProductPackage and click on the right arrow to add it to the
Packages to load list. Click OK, and then exit and re-start the software.

Create a new drawing.

1. Click the Text icon :Eﬂ from the Annotations toolbar.

Annotations
T o

- - -

2. Click anywhere in the drawing. A green frame appears, as well as the Text Editor dialog box.
3. In the Text Editor dialog box, type Part number:.

4. Without closing the Text Editor dialog box, right-click the frame and select Insert link

template from the contextual menu which is displayed.

Properties

akkribuke link

Insert link femplate

5. In the Insert Link Template dialog box which is displayed, select the ProductPackage

dictionary, the Product type and the PartNumber attribute, and click Insert.
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Insert Link Template 2| x|

 Shaow Inherited Atkributes

Dickionarsy: ProductPackage
Type: Product
Attribute:  fpoer pumber

In=ert

il

Close

6. Back in the Text Editor dialog box, press the Enter key and type Revision:.

7. Back in the Insert Link Template dialog box, select the Revision attribute (leave the other

fields as is), click Insert and then Close.

8. Click OK in the Text Editor dialog box. The text template is now created.

art numier: <Praduct;PartMomber
evigian: =Product;Revizion=

9. Make sure the text template is selected and click the Frame icon S5 in the Text Properties

toolbar.

T

10. From the Frames sub-menu, choose the Scored Rectangle frame % .

11. Right-click the text template, and select Add Leader from the contextual menu.

12. Click in the drawing to end the leader creation. The text template is now set.

Part numiter: <Praduct;PartMomber>
Revision: <Product;Revision=
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13. Right-click the text template, and select Properties from the contextual menu.
14. Click the Feature Properties tab in the Properties dialog box which is displayed.

15. In the Feature Name field, type Part number & Revision and click OK. You will use this

feature name to identify this text template in the future.

16. Create another text by repeating steps 1 to 3, this time typing Part name: in the Text Editor

dialog box.

17. Repeat steps 4 and 5, this time selecting the Name attribute in the Insert Link Template dialog

box.

18. Click Close in the Insert Link Template dialog box and then OK in the Text Editor dialog box.

The text template is now created.

19. Make sure the text template is selected and in the Graphic Properties toolbar, choose green

from the Color list. The text template is now set.

Part name: <Product;Mames

20. Repeat steps 13 to 15, this time typing Part name in the Feature Name field. You will use this

feature name to identify this text template in the future.

21. Select File -= Save As and save the drawing as a .CATDrawing document.

Now that your text templates are defined, you need to store them in a catalog.

'
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Storing Text Templates in a Catalog

#l=+ This task will show you how to store text templates in a catalog.

)
f For more information on catalogs, refer to the Using Catalogs chapter in the Infrastructure User's Guide.

Open the TextTemplates.CATDrawing document.

h 1. Select File -= New.

2. In the New dialog box, select CatalogDocument from the list of types and click OK. The Catalog

Editor workbench is launched and a new catalog is created.
3. In the left-hand pane, double-click Chapter.1 to activate it.
4. Select Insert -> Add Family.... The Component Family Definition dialog box is displayed.
5. Type Text templates in the Name field.

6. Make sure Standard is selected in the Type field, and click OK. The family is created.

iZakalogDocument . cakalog

ol =4 Nanter. 1

@J Text templates

7. For more convenience, select Window -> Tile Horizontally to display your Catalog Editor and

Drafting windows at once.
8. In the Drafting window, select one of the text templates, e.g. Part number & Revision.
9. In the left-hand pane of the Catalog Editor window, double-click Text templates to activate it.
10. Select Insert -= Add Component.... The Description Definition dialog box is displayed.

11. On the Reference tab, click the Select external feature button. The dialog box is updated with

information about the selected text template, i.e. Part number & Revision.


file:///E|/www/ADGdocR14/Doc/online/cfysm_C2/samples/Drafting/TextTemplates.CATDrawing
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Description Definition - |O] x|

Marme: |F‘art nurmber & Revision

Reference | kesyword values | Presviewm

Tvpe: Feature

File name:| E:\tmpitemplatesitext_templakes, CATDrawing

Select document

Select document in session I

@ ok | @ cancel

12. Click OK. The selected text template is listed on the Reference tab, in the right-hand pane of the

Catalog Editor window.
13. Go back to the Drafting window and select the other text templates, e.g. Part name.

14. Return to the Catalog Editor window and repeat steps 10 and 11. The dialog box is now updated

with information about the Part name text template.

15. Click OK. Both selected text templates are now listed on the Reference tab, in the right-hand pane

of the Catalog Editor window.

Reference | Keywiords Preview | aenerative Data |

ET Tyvpe Cbject Mame
1 Part number & Revision Feature E:\tmpitemplatesitext_templates, CATDrawing
Z Park name Feature E:tmpitemplatesitext_templates, CATDrawing
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16. Select File -= Save As and save the catalog as a .catalog document.
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Annotating Drawings Using Text Templates

This task will show you how to annotate drawings using text templates stored in a catalog.

Before you begin, you need to make sure that the package corresponding to the type of object for which you want
to create a template is correctly loaded. For the purpose of this scenario, you will load the Product package. Go to
Tools -= Options -> General -=> Parameters and Measure and click on the Language tab. Check Load
extended language libraries and uncheck All packages. From the Available Packages list, select
ProductPackage and click on the right arrow to add it to the Packages to load list. Click OK, and then exit and
re-start the software.

Open the GEAR-REDUCER.CATDrawing document.

1. Click the Text Template Placement icon ' from the Annotations toolbar.

=
T -

- - -

2. In the Place Text Template dialog box, browse to select the TextTemplates.catalog document. This
document is located in your documentation installation folder (by default, this folder is C. \ Progr am
Fi | es\ Dassaul t Syst enes\ XXXdoc\online\), in cfysa C2\ sanpl es\ Drafti ng. Leave the Place Text

Template dialog box open to perform the next steps.

3. On any view, select the part that you want to annotate, making sure that you click where you want the
anchor point of the annotation to be located. Note that the name of a part is displayed as a help as you fly

the cursor over it.


file:///E|/www/ADGdocR14/Doc/online/cfysm_C2/samples/Drafting/GEAR-REDUCER.CATDrawing
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I
| I
| |
| |
| |
I Miotor adaptatdr (Motor adaptator, 1)
| :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

The Place Text Template dialog box now lists all the templates available in the selected catalog and

which can be applied to the selected object.

Place Text Template 7] x|

|E:'l,".-'-.-'ww'l,lgkrIEICFyEnglish'l,cfysa.|:||:|c'l,src'l,sample5'l,DraFting'l,Te:-:t El

Park number & Revision
Part name

Clear selection I
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4. In the Place Text Template dialog box, select the text template that you want to apply, Part number &
Revision for example. The annotation is created at the point you clicked when selecting the part to

annotate, and contains information retrieved from the 3D part. Note that this annotation is associative to

the 3D part.

5. If you want, select the other text template (Part name). Note that this annotation will also be created at

the point you clicked, so it will overlap the first annotation. For better results, you will have to move it

afterwards.

6. Repeat steps 3 to 5 for other parts that you want to annotate.

Note that the last template you selected in the Place Text Template dialog box remains active when
{ annotating other parts. You can de-activate it by clicking the Clear selection button.

nomo i High Sgacd Bhar.

Parl nuebor: High Speed Sra i
Rauikler: B

7. When you're done, click Close to close the Place Text Template dialog box.

* % You can also multi-select the parts that you want to annotate (using the Ctrl key) prior to clicking the Text
Template Placement icon.
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Defining the Report Format

#I~+ This task shows you how to define the report format. You use this function, together with the function
w.  described in Generating a Report, to get the values of properties of objects in a document.

Examples from the Piping Design workbench are used here.
Substitute the appropriate resource or directory when working in another workbench.

Before you generate a report you need to define its format. This means deciding which properties you
are interested in. This report format is kept in a file which you can use to generate reports from other
documents.

h.

{ ﬂ To use this function you must first set up an option:

a. Click Tools -=> Options -> General -> Parameters and Measure
b. Select the Language tab.
c. Under Language check Load extended language libraries.

d. Click OK to validate.

ﬁ 1. Click Tools -> Report -> Define.

The Report Definition dialog box displays.
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Report Definition ks =10 x|

Repork Name:l @ I

Report Title: | |
— Field Definition

- Show Inherited Attributes and Programs

Dickionary: | analysisBasisPackage

w
Type: Analysis Resulks j
Attribuke: |14 | add
Akkribuke ZolumnHeading Sork GroupBy | Sum
Cuankity ]

Query Mame I -.-I add I

Delete Field I Clear Al I
.

2. Enter a Report Name and select a directory location.

3. Enter a Report Title - you can select anything but you must enter a title.
4. Check the Show Inherited Attributes box if you want to.
5. Click the down arrow and select the Dictionary related to your program.

6. Select the Type of object.

The list of attributes you see in Step 7 depends on the type you select here. However, when you
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generate a report you will get values for all objects in the document that have the attributes in
your report format. If you want to limit the objects for which you get a report you must create a

query (Step 9).

7. Select an attribute in the Attribute field and click the Add button.
The attribute is added in the window.

Add as many attributes as you want to.

8. You can further refine your report by using the Edit -> Search function to define a query.
This allows you to generate a report on a narrower selection of check valve, say, of a certain
size, instead of all check valves in your document. The queries you create are available for
selection when you click the arrow in the Query Name field above.

Detailed instructions on using the Search function can be found in the Infrastructure User's
Guide under Basic Tasks - Selecting Objects.

Briefly:
a. Click Edit -= Search to bring up the Search dialog box.

b. Select the Advanced tab, then select a workbench, type of object and attribute you are

interested in.

c. Clicking the Add to Favorites button brings up the Create a Favorite Query dialog

box, where you can name the query and save it.



Electrical 3D Design & Documentation Version 5 Release 14 Page 147

Generating a Report

I~ This task explains how to generate a report listing values of selected properties. Before you do this you need to define
~I¥' the report format.

o
n

Examples from the Piping Design workbench are used here.
Substitute the appropriate resource or directory when working in another workbench.

ﬂ 1. Click Tools -> Report -> Generate.
Generate a report |
Report Mame: M ewR epart. <l |j"|

Repart on the fallowing abjects —
¥ Objects from Predefined Query
() Currently Selected Objects

() All objects in Document

s Cancel I

The Generate Report dialog box displays.

2. Click the Open button and select the format you want to use for your report, in this case NewReport.
3. If you had defined a query in your report format then check Objects From Predefined Query.

4. If you select one or more objects in the document then check Currently Selected Objects.

5. Check All Objects in Document if you want a report on all objects in your document.

6. Click OK and select a format, such as HTML, when you are prompted.

The report is generated. It shows values for all properties defined in your report format for all objects in the
document that have them.
Where an object does not have a property the report displays asterisks.
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Id | Pipe Specification | Standard | M ominal Size |
IIH'IIESSEI Fur-":tll:lr-lzl:":l'l 'I 'I 3':” 439']32 HHHHHHMHNK EETHER TR EETHER TR
EDHEII_D‘I_EDD‘I ‘I ‘I 3':” 435":'541 D'I HHHMHENNNN FERH PR FERH PRI E
PLJI'I'II:I FUHEtIDHEDD1 'I 'I 3':'1 43921 2 HHHHHHMHNK EETHER TR EETHER TR
EIJHEI:'DE_EDD-I 'I 'I 3|:|‘| 439254551 FEEF P TIY EFEFEETITY EPEFT T
Fiping Nozzle Function200111307143951 .2 R i WM
MozzleRef-01.1 AR B5TL gin
Fiping Mozzle Function20011130743951.3 s HERR IR I
MozzleRef-01.2 R B5TL gin
U1-F101-2in-C5150R8-FGE.1 C5150R din

,-'E-,rrH un‘l ‘I HMHHNHNNNR HEHHHNHENNE HEHHHNENNE
U1-P102-4in-C5150R-FGE.1 C5150R R din
Firl:"jul:t‘l ‘I ‘I HMHHNHNNNR HEHHHNHENNE HEHHHNENNE
ASYO001150_4 CSa21 6 CE 1 CS5150R B5TL din
Check. % alve Function001120513364 3.2 i i din
ASVODXF150_4 CSa216WCE o e B5TL din
Contral Walve Function20011205133730.2 I S din
ASVOD39150_4 CSa216WCE o e B5TL din
Inzert |n Doc |

-

7. Click Insert in Document if you want to display these values in your document.

o To generate the report from a schematic and insert it in a schematic, click the Insert in Document button
and click anywhere in your drawing.

o To generate the report from a 3-D document and insert it in a schematic, click the Insert in Document
button and select the sheet or view in the specifications tree.
Do not select a point in the sheet. The data will be placed at the origin of the sheet or view, and can be
moved to another location.

8. Click Save As to save the report.

Specify a file name and location.
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Workbench Description

Electrical 3D Design and Documentation application windows look like this:

Electrical 3D Design & Documentation - Assembly

(=]

Sat EMCATANE SrasTesn fln B Ymm  Jumt  [odh  Wndea  Help

P e FLE T80 o &l !

HERSE TR g e BSRY AR SRR LT AER GG 2.
Salact an chjsct or & comrsnd I—E

Electrical 3D Design & Documentation - Part
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St ENCMANS SraTewn [l B Yem  Jumk [ach Bndea Help

NERE@ Tl R fedn B #E

Salact an chjuct or & corersnd

Assembly Toolbars
Part Toolbars
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Assembly Toolbars

This section describes the various icons available in the Electrical 3D Design Assembly workbench.
The toolbars are located on the right in the default set-up except for the Catalog Browser, which is located in
the horizontal bottom toolbar.

Electrical Device Definition

Electrical Device Definition

Harness Flattening

J%%ﬁ@ﬁﬁ

Catalog
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a‘ﬁ See Viewing Related Objects
@ See Defining an Equipment
a See Defining a Connector
% See Defining a Cavity
&% See Defining a Termination
I(-Ea See Defining a Bundle Connection Point
‘n(-: See Defining a Connector Connection Point
E%: See Defining a Cavity Connection Point
ﬁ See Connecting Devices
g See Disconnecting Devices
S‘E See Creating a Geometrical Bundle
% See Defining Bundle Segments

E See Creating an Electrical Bundle

e gSee Selecting External Systems
It - See Managing Links
See Routing Wires from External Data

ygg‘% See Defining the Harness Flattening Parameters

[i:ﬁ See Extracting Data
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‘?%f-" See Flattening the Harness

Q: See Rotating Bundle Segments

et .

B}Qy See Scaling Bundle Segments

%@; See Synchronizing the Environment

@ See Using a Catalog, Using Catalogs

b See Using Smart Placement from Catalog


file:///E|/www/ADGdocR14/Doc/online/cceug_C2/cceugbt0101.htm
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Part Toolbars

This section describes the various icons available in the Electrical Library workbenches.
The toolbars are located on the right in the default set-up except for the Catalog Browser, the Measure and the
Update icons which are located in the horizontal bottom toolbar.

Electrical Device Definition

E|E'I:|'r ical Device Definition x|

‘PRGE sk

Bundle Segment Definition

Catalog

Caly
'@

@ See Defining an Equipment
@ See Defining a Connector
% See Defining a Cavity
&% See Defining a Termination
l-@ﬂ See Defining a Bundle Connection Point
Lt-: See Defining a Connector Connection Point

Eé: See Defining a Cavity Connection Point
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$ | See Creating a Support

Tt

% See Defining Bundle Segments

@ See Using Catalogs


file:///E|/www/ADGdocR14/Doc/online/cceug_C2/cceugbt0101.htm
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Customizing Electrical 3D Design & Documentation

Before you start your first working session, you can customize the way you work to suit your habits.

This type of customization is stored in permanent setting files: these settings will not be lost if you end your session.

Other information can be considered as customization:

Electrical Data Exchange Format deals with electrical specifications from external data.
ﬂ 1. Select the Tools -= Options command.
The Options dialog box opens.
2. Select the Equipment & Systems category in the left-hand box.

3. Click the Electrical 3D Design workbench.

The options, organized in tab pages appear.

_i-g;_ Electrical Process Interfacing | General |

—l"kpj‘;_ Harness Flattening Harness Management | Wire Routing

4. Select the tab containing the options to be customized:

o The Electrical Process Interfacing tab lets you define the external data file repository
o The General tab lets you set the automatic compass

o The Harness Flattening tab lets you define the synchronization report repository

o The Harness Management tab lets you set the bundle segment creation options

o The Wire Routing tab lets you customize the options to optimize the routing.

5. A tab located in the Infrastructure category, in the Part Infrastructure workbench, also interfere with

Electrical 3D Design:

|—6fl;?_ General | Display | Part Document

o General

6. Another tab, located in the Mechanical Design category, in the Drafting workbench, also interfere with

Electrical 3D Design:

—iﬁt- General Layout | Wigw | Seneration

o View



file:///E|/www/ADGdocR14/Doc/online/bascuprt_C2/bascuprt0000.htm
file:///E|/www/ADGdocR14/Doc/online/bascudr_C2/bascudr0009.htm
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7. Set options in theses tabs according to your needs.

8. Click OK when done.

s 'a-{ -
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Electrical Process Interfacing

_pqp;:‘;_ Electrical Process Interfacing | General |

This page deals with the options concerning:

the electrical iXF repository path

Electrical iXF Data Repository

Electrical i<F Data Repository

Systemm Flepu:usitn:nryrl E_’“l

System repository

You are required to identify the path of the folder in which the XML files available are stored.
-]
Use El to locate the iXF systems repository.

¥ By default the field is empty.
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General

_pqp;:‘;_ Electrical Process Interfacing | General

This page deals with the options concerning:

. the automatic compass

Automatic Compass

dutomatic Compass

ﬁ 4 Snap to placed element

Snap to placed element

if this option is checked, you take advantage of the compass:

when you place an element, the compass snaps to this element allowing you to modify the orientation and

location.

¥ By default this option is checked.
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Harness Flattening

ﬁ_ Harness Flattening I Harness Management | Wfire Routing

This page deals with the options concerning:

the synchronization report repository

the graphic replacement catalog

Synchronization Report Repository

Svnchronization Report Repository

3;? Path El

Path

Indicate the folder path where you want to save the synchronization report html files.

¥ By default, this field contains: ...\DassaultSystemes\CATTemp.

Graphic Replacement Catalog

Electrical Drawing Catalog

Catalog path Catalog narne add |

Hermoye I

Catalog path and Catalog name
Indicate the catalog path and name where the drawing 2D details are stored.

® By default, this field is empty.
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Harness Management

ﬁ_ Harness Flattening I Harness Management | Wfire Routing

This page deals with the options concerning:

the bundle segment creation

Bundle Segment Creation

Bundle Seagrnent Creation
@ Bundle segment colaor

I H

Bundle segment color

Use the color chooser to define the bundle segment color at creation.
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Wire Routing

ﬁ_ Harness Flattening I Harness Management Wfire Routing

This page deals with the options concerning:

. the separation code file

. the bundle segment bend radius update

Separation Code File

Separation Code File

@ Mo Rule

() File Based: j ﬁl C?l

This option is used to define separation code rules to optimize the routing.

No Rule

The separation code is not used. The routing is done according to the shortest route found.

® |t is the default value.

File Based

The separation codes may be File Based.
In this case, define the path to access the compatibility table by clicking the Browse button to choose the

separation code file.
This file is used during the automatic routing.

Bundle Segment Bend Radius Update

Bundle Segrment Minimum Bend Radius Update
™ According to the wire bend radius: I.ﬂ.lways j

According to the wire bend radius
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Three modes are available:
. Never: no update of the bundle segment minimum bend radius is performed.

. Always: the greatest bend radius of the wires routed in the bundle segment determines the segment bend
radius to be applied.

. Conditional: the wire bend radius is taken into account for update when it is greater than the bundle
segment bend radius.

¥ The default mode is Always.
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Part Infrastructure for
Electrical 3D Design

Seneral | Display I Part Document |

e

This page deals with the following option:

. the external references: keep link with selected object

Part Infrastructure General option

External References
# 0 Keep link with selected object

[ ] Create external references in Show mode
[ ] Confirm when creating a link with selected object
o Use root context in assembly

[ ] only use published elements for external selection keeping link

Click here to know more about the Part Infrastructure General options.

Keep link with selected object

You need to select this option to take advantage of the associativity between the construction points or part

body and the bundle segment.

¥ By default, this option is cleared.


file:///E|/www/ADGdocR14/Doc/online/bascuprt_C2/bascuprt0200.htm
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Drafting for
Electrical 3D Design

Seneral | Layout | (=T | Seneration

This page deals with the following option used with Electrical 3D Design:

. Geometry generation / Dress-up

Drafting View options

Geornetry generation / Dress-up

la [ | Generate axis [ | Generate threads

[ | Generate center lines [ | Generate hidden lines

4 Generate fillet Configure I

[ | inherit 30 colors

#[ | Project 30 wireframe  Configure

#[ | Project 3D points Configure

Click here to know more about the Drafting View options.

Project 3D wireframe

You need to select this option to take advantage of the line type personalization used to display the bundle

segments as single line in the drawings you will generate.

® By default, this option is cleared.

Project 3D points
You need to select this option to display construction points in the drawings you will generate..

* By default, this option is cleared.


file:///E|/www/ADGdocR14/Doc/online/bascudr_C2/bascudr0009.htm
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Electrical Data Exchange Format

To complete the end-to-end process, it is possible to get electrical specifications from external data.
Those specifications consist of:

. adevice list containing the device attributes and the assembly connectivity

and a wire or equipotential list containing their attributes and the from-to connectivity.

This information will be used by CATIA Electrical products to implement in the digital mock-up the
electrical systems driven by any electrical authoring tool (schematics or database for example).

You can either access this information through CAA APIs (refer to CAA documentation) or through an
XML file. This method (using an XML file) is described in Electrical Integration from External Data.

You will find hereafter the XML schema to create your own interface to CATIA Electrical Tools.

/% 1 The exchange data model is different from the data model of CATIA Electrical solutions. Actually, this
data model consists of pertinent information that needs to transit between Electrical specification tools
(schematics, etc.) and CATIA. It only aims at implementing those specifications in the mock-up. So only
this pertinent information (objects, attributes and connectivity) is described in the following XML schema
and not all the information stored in the CATIA electrical product documents.

P1 In the context of CATIA P1, the CAA APIs are not supported.

As well, several objects are not managed in CATIA P1:

equipotential
connector shell

. splice

even if defined in the XML file: the same XML schema is shared for P1 and P2 products.

Preamble

iXF is a format defined by Dassault Systémes, which is used for the data exchange in XML within CATIA.

Succinctly, iXF is based on the SOAP format and relies on the XML and the XML schema concept. It
makes it possible to describe a grammar (a specific data model) expressing the object, class and
behavior concepts as well as documents containing data conforming to the defined grammar.

A detailed description of the iXF format can be found at the following address: http://www.ixfstd.org/

Describing the iXF Electrical Schema
Considering the iXF Schema in Greater Depth


file:///E|/www/ADGdocR14/Doc/online/cfyugelec_C2/cfyugElecExternaldata01.htm
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Describing the iXF Electrical Schema

. The electrical schema, defined for the data exchange between CATIA V5 electrical products and external applications
{ (CAA partners applications, etc.), describes a subset of electrical objects together with their relations.

This schema is based on the fact that an object is defined as a class, which one is associated to a behavior set. Thus, an
electrical connector corresponds to the Connector class, to which the Connector and Product behaviors are
associated.

Electrical Objects

The following classes with their associated behavior describe the electrical objects within the iXF Electrical Schema.

. Harness
o Harness

o Product
. Wire

o Wire

o Product

. Equipotential
o Equipotential

. Equipment
o Equipment
o Product
o Function

. ConnectorShell
o ConnectorShell
o Product

. Connector
o Connector
o Product

. Splice
o Splice
o Product

. Pin
o Pin
o Product

. Cavity
o Cavity

All these classes derived from the Object abstract class. This one is not to be used as is but allows you to define the Name
attribute for all the classes deriving from the Object class.
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i - The units for all the attributes are given in the standard MKS system.

The following behaviors, associated to the electrical objects are defined in the iXF electrical schema (behavior named
ClassBehavior):

. Harness
o Attribute: SubType

. Wire
o Attributes: InnerDiameter, OuterDiameter (mandatory), BendRadius, Length, Color, LinearMass, SeparationCode,

SubType, Signalld

. Equipment
o Attribute: SubType

. ConnectorShell
o Attribute: SubType

. Connector
o Attributes: SubType, Color, MatingConnector

. Splice
o Attribute: SubType

. Pin
o Attribute: SubType

. Cavity
o Attribute: SubType

. Product
o Attribute: PartNumber

. Equipotential
o Attributes: EstimatedDiameter, SeparationCode, RoutingPriority, WirePartNumber, SubType

. Function
o Attributes: System_Type (mandatory if the Function behavior is defined), Description, Localization

At last, all the objects expressed in a iXF document have an attribute identifying in a unique way each object within the project,
except for the objects of Link type, which have a unique identifier within the document.

To illustrate how to describe an electrical object with the iXF format, let's take the example of an electrical connector:
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- «<ixfiobject xsiitvpe="tns :Connector" id="¥242">
<tns:Mamez=Motor, Window_Driver</tns: Name=>
- <MN51 Connector=
=zMNS1: Color=Yellow < /NS 1: Color=
=MN51:SubType=Single Insert Connector</MNS1:5SubTypex
</MS1: Connectors
- «MN51:Product=
zMHNS1:PartMumber=5584555 -W < /NS 1:PartMumber:=
</MS1:Product=
</iuf object=

This electrical connector of Connector class has:

as identifier: V242 (attribute 'id")

as name: Motor,Window_ Driver (attribute ‘Name')

as reference: 5584555 -5W (attribute '‘PartNumber’ via its Product behavior)

as subtype: Single Insert Connector (attribute 'SubType' via its Connector behavior)

as color: Yellow (attribute 'Color' via its Connector behavior)

Relations between Electrical Objects

Using a Link type behavior

Nearly all the relations between electrical objects take the form of objects with a Link type behavior To know about the
standard behavior definition, refer to http://www.ixfstd.org/std/ns/core/classBehaviors/links/1.0.

The Link object classes of the electrical schema are the following:

WireLink
EquipotentialLink
DevicelLink

. HarnessLink

These object classes allow you to define:

a. the connectivity of the wire and equipotential objects, that is to say their connections with the electrical components

(instantiated standard parts).

b. the aggregation relations between the electrical components (instantiated standard parts).

For example a connector with pins or an equipment with connectors and pins.

c. the harness composition (wires and electrical components)

These links take the form of identifiers.
For example: a wire, which identifier is W1, connected to two electrical connectors, which identifiers are C1 and C2:
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— «ixfiobject xsitype="tns:WireLink" id="ID_WL1">
— «M52: link=
=MN52:0bjectl href="#W1" /=
=MN52:0bject2 href="#C1" /=
=/NS2: link =
<fixfiobjects
— «ixfiobject xsitype="tns:WireLink" id="ID_WL2">
— «M52: link=
=MS2:0bjectl href="#W1" />
=MNS52:0bject2 href="#C2" /=
</ MNS2: link =
<fixfiobjects

Using a Specific Attribute

The relation between two connectors (mating connector, connector) is not managed by a Link type object as above but using a
specific attribute named MatingConnector (behavior attribute of Connector type). This attribute is optional and is valuated
with the identifier of the mating connector on both sides of the connection.

Let see an example where two connectors are connected together. The connectivity between them is described as follows:

- <ixfiobject id="ConnectorIdentifierl" xzi. type="tns:Connector":
ztns:Mame=PB1R-BRAL2.1</ths: Mamez
- «N5S1: Connectors
=< NS1:MatingConnector>Connectorldentifier2</NS51:MatingConnector
o
=/MN51: Connector:
- <MNS1:Product=
: zMS1:PartNumber=PB1R-BNLZ < /M5 1:Parthumber=
/M5 1: Products
</t object=

- «zixfiobject id="Connectorldentifier?" xsi:type="tns :Connector" >
ztns:HName=PB1L-BMNL1.1</tns: Name=
- =MN=1: Connector:>
< MNS1:MatingConnector>ConnectorIdentifierl</NS1:MatingConnector
=
=/MNS1: Connector:
- <M51:Productz
ZMS 1 PartNumber=PB1L-BNL1= /NS 1:PartMumber=
=/MNS1: Product=

</lufiobject=




Electrical 3D Design & Documentation Version 5 Release 14 Pagel171

Considering the iIXF Schema
In Greater Depth

. The iXF electrical schema is split in four parts (four files):

'y
. the first one: ElectricalSchema.xsd refers to the other three and describes the Electrical Object Classes.
. the second one: IXF_CB_NS1.xsd describes strictly the Electrical Behaviors.

. the third one: IXF_CB_NS2.xsd describes the Link type Behaviors (iXF standard reference).

. and last but not least, the fourth one: IXF_CB_NS3.xsd describes the Functional Behaviors.

Electrical Object Classes

- <schema zmlns="http://www.w3.0rg/2001/XMLSchema"
targetMamespace="IXF_Schema.xsd" zmlns:tns="IXF_Schema.xsd"
xmlns: izf="http:/ /www.ixfstd.org /std/ns/core/1.0"
wmlns: xsd="http://www.w3.org /2001 /XMLSchema"
wmlns:SOAP_ENY="http:f fschemas.xmlsoap.org/soap/envelope/"
2mlns:NS1="CATIA /¥5/Electrical /1.0"
wmlns:NS2="http:/ /www.ixfstd.org/std/ns/core/classBehaviors/links/ 1.
0" =mlns: NS3="CATIA/Y 5/ElecFunctionalBehavior/1.0">
<import namespace="http:/ /www.ixfstd.org/std/nsfcore/1.0"

schemalocation="http:/ /fwww.ixfstd.orqg /std/schema/core/1.0/core.
wsd" /=
<import namespace="http:/ /schemas.xmlsoap.org/soap/envelope/"
schemalocation="http:/fschemas.xmlsoap.orqg/soap/envelope/" /=
Zlmport namespace="CATIA/YS5 /Electrical/1.0"
schemalocation="IXF_CB_NS1.xsd" /=
<impaort
namespace="http://www.ixfstd.org/std/ns/core/classBehaviors/lin
ks/1.0" schemalocation="IX¥F_CB_NS2.xsd" /=
<import namespace="CATIA/Y¥S5 /ElecFunctionalBehavior/1.0"
schemalocation="1X¥XF_CB_MNS3.xsd" /=
- <complexType name="0bject" abstract="true"
IxfidataModelRole="ixf:class" >
- <complexContent
- «<extension base="ixf:root">
- <sequence:
<element name="Name" type="string"
1=t dataModelRole="ixf:attribute" /=
</sequence =
</extensions
</complesContent =
<fcomplexType =
- <complexType name="Harness" ixf:dataModelRole="ixf:class">
- <complexContent
- zextension base="tns:0bject"=
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- <complexContent
- <seguence:>
zelement ref="NS1:Harness" /=
<element ref="NS1:Product" /=
</sequence =
</extensions
</complesContent =
fcomplexTvoe =
- <complexType name="Wire" ixf.dataMode|Role="ixf:class">
- <complexContent
- «extension base="tns:Object">
- “sequences
zelement ref="NS1:Wire" /=
zelement ref="NS1:Product" /=
</sequence =
< fextension >
</complexContent =
</complexsType=
- <complexTvpe name="Equipotential" iz:f:dataModelRole="ixf:class">
- <comolexContent
- <extension base="tns:0bject">
- “seguences
<element ref="MNS83:Equipotential" />
=/sequence >
= /extension=
</combolexContent =
fcomplexTyvpes
- <complexType name="Equipment" i:f.dataModelRole="ixf:class">
- <complexContent >
- «extension base="tns:0Object">
- <sequence:
<element ref="NS1:Equipment" /=
zelement ref="NS1:Product" /=
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zelement ref="NS3:Function" /=
</sequence >
=/extension=
</complexsContent =
z/fcomplexTyvpe =
- zcomplexType name="ConnectorShell" i:f: dataModelRole="ixf:class" >
- «<complexContent
- =extension base="tns:0bject">
- <sequence:
zelement ref="NS1:ConnectorShell" /=
zelement ref="NS1:Product" /=
< /sequence >
=/extension=
</combolexContent =
zfcomplexTyvpes
- <complexType name="Connector" ixf:dataModelRole="ixf:class">
- «<comolexContent
- «<extension base="tns:0Obiject">
- <sequence:
<element ref="NS1:Connector" /=
zelement ref="NS1:Product" /=
< /sequence =
=/extensionz=
</comolexContent =
<fcomplexType =
- «<compolexTvoe name="8§plice" iz dataModel|Role="ixf:class">
- <complexContent >
— «extension base="tns:Object">
- <seduence:>
<element ref="NS1:Splice" /=
<element ref="NS1:Product" /=
=/sequUeEnce =
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=/extension=
</complexContent =
<fcomplexType =
- <complexType name="Pin" ixfidataMode|Role="ixf:class">
- <complexContent >
- «extension base="tns:0Object">
— <sequence:
zelement ref="NS1:Pin" /=
<element ref="NS1:Product" /=
</sequence =
< /extensionz
</complexContent =
<fcomplexsType =
- <complexType name="Cavity" ixf.dataModelRole="ixf:class">
- <complexContent
- «extension base="tns:Obiject">
- <seguence:>
<element ref="NS1:Cavity" />
</sequence =
=/extension=
<fcomplesContent =
<fcomplexType s
- <complexTyvpe name="WireLink" ixf.dataMode|Role="ixf:class">
- <complexContent
- =extension base="ixf:root":
- “sequences
zelement ref="NS2:link" /=
</sequence >
=/extension=
=/complesContent =
zfcomplexTyvpe =
- <complexType name="EquipotentialLink" ixf:dataMode|Role="ixf:class">
- <complexContent=
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— «extension base="ixf:root">
- <sequence:
<element ref="NS2:link" /=
</sequence =
</extensions
</complexContent>
w/complexType=
- <complexType name="DeviceLink" ix:f:dataModelRole="ixf:class">
- <complexContent
- «=extension base="ixf:root":>
- <seguence:>
zelement ref="NS2:link" /=
</sequence =
=/extension=
</complesContent =
/complexType =
- «<complexType name="HarnessLink" ixf:dataModelRole="ixf:class">
- <complexContent
- =extension base="ixf:root":
- <sequence:
zelement ref="NS2:link" /=
zelement ref="NS82:directedLink" /=
zelement ref="NS2:treeLink" /=
< /sequence >
= /extensionz=
</complesContent =
/complexType =

<element name="Envelope" type="S0AP_ENY :Envelope" /=
</schemaz=

Electrical Behaviors
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- <schema smins="http:/fwww.w3.0rg/2001/XMLSchema"

targetMamespace="CATIA /¥5/Electrical /1.0"
xmlns:tns="CATIA f/¥5/Electrical /1.0"
wmlns: izf="http:/ /www. ixfstd.org /std/ns/core/1.0"
xmlns: xsd="http://www.w3.0rqg /2001 /XMLSchema"
xmlns:S0OAP_ENY ="http:/ /schemas.xmlsoap.org/soap/envelope/">
<import namespace="http:/ /www.ixfstd.org/std/ns/core/1.0"
schemalocation="http://www.ixfstd.org /std/schema/core/1.0/co
re.xsd" /=
<import namespace="http:/ /schemas.xmlsoap.org/soap/envelope/"
schemalocation="http://schemas.xmlsoap.org/soap/envelopes"
i=
<complexType name="Harness"
1xf:dataModelRole="ixf:class_behavior"=
- <sequencex>
zelement name="8SubType" minOccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
</sequence =
/complexType =
<element name="Harness" type="tns:Harness" /=
=zcomplexType name="Wire" ixf:dataModelRole="ixf:class_behavior"=
- <sEquencex
zelement name="InnerbDiameter" minJccurs="0"
type="double" i:f:dataModelRole="ixf:attribute" /=
zelement name="0uterDiameter" type="double"
1#f:dataModelRole="ixf:attribute" /=
zelement name="BendRadius" minOccurs="0" type="double"
1xf:dataModelRole="ixf:attribute" /=
<element name="Length" minOccurs="0" type="double"
1xf:dataModelRole="ixf::attribute" /=
<element name="Color" minOccurs="0" type="string"
1xf:dataModelRole="ixf::attribute" /=
<element name="LinearMass" minOccurs="0" type="double"

1xf:dataModelRole="ixf::attribute" /=
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zelement name="8eparationCode" minCccurs="0"
type="string" ixf:dataMode|Role="ixf:attribute" /=
<element name="8SubType" minOccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
zelement name="8ignalld" minCccurs="0" type="string"
1#f:dataModelRole="ixf:attribute" /=
=/sequence =
=fcomplexType=
zelement name="Wire" type="tns:Wire" />
- wcomplexType name="Equipment"
1xf:dataModelRole="ixf:class_behavior"=
- <sEquencex
zelement name="SubType" minCOccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
=/sequence =
=/complexType =
<element name="Equipment" type="tns:Equipment" /=
- =complexType name="ConnectorShell"
1xf:dataModelRole="ixf:class_behavior"=
- <sequencex
zelement name="SubType" minOccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
=/sequence =
=/complexType=
zelement name="ConnectorShell" type="tns:Connectorshell" /=
- <camplexType name="Connector"
1xf:dataModelRole="ixf:class_behavior"=
- <sequence
<element name="MatingConnector" minOccurs="0"
type="string" ixf:dataModelRole="ixf:attribute" /=
zelement name="Color" minCccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
zelement name="SubType" minOccurs="0" type="string"
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1xf:dataModelRole="ixf:attribute" /=
</sequence =

/complexType =
<element name="Connector" type="tns:Connector" /=
- =complexType name="Splice" ixf;dataModelRole="ixf:class_behavior"=
- <sEquencex
zelement name="SubType" minCOccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
=/sequence =
=fcomplexType=
<element name="8§plice" type="tns :Splice" /=
- =complexType name="Pin" ixf:dataMode|Role="ixf:class_behavior" =
- <sequence
zelement name="SubType" minCOccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
</sequence =
=fcomplexType=
zelement name="Pin" type="tns:Pin" />
- w<complexType name="Cawity" ixf:dataModelRole="ixf:class_behavior":
- <sequencex>
zelement name="8SubType" minOccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
</sequence =
/complexType =
<element name="Cavity" type="tns:Cavity" />
- <camplexType name="Product" ixf:dataMaodelRaole="ixnf:class_behavior"=
- <sEquencex
zelement name="PartNumber" minCccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
=/sequence =
=fcomplexType=
<element name="Product" type="tns:Product" /=
</schemaz

Page 178

Link Type Behaviors
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- <schema zmlns="http://www.w3.0rg/2001/XMLSchema"
targetMamespace="http:/ fwww.ixfstd.org/std/ns/core/classBehaviors/lin
ks/1.0"
wmlnsitns="http://www.ixfstd.org/std /ns/core/classBehaviors /links /1.0
"umlnsiixf="http: f fwww.ixfstd.org/std/ns fcore/ 1.0"
wmlns: wsd="http://www.w3.org/2001/XMLSchema"
xmlns:S0AP_ENY="http:/ /schemas.xmlsoap.org/soap/envelope/">
<import namespace="http:/ /www.ixfstd.org/std/nsfcore/1.0"

schemalocation="http:/ fwww.ixfstd.org /std/schema/core/1.0/core.
wsd" /=
<import namespace="http:/ /schemas.xmlsoap.org/soap/envelope/"
schemalocation="http:/fschemas.xmlsoap.orqg/soap/envelope/" /=
- =complexType name="link" izf:dataModelRole="ixf:class_behavior"=
- <sequencex
zelement name="object1" nillable="true"
type="ixf:objectReference" ixf:dataModelRole="ixf:attribute"”
i
zelement name="object2" nillable="true"
type="ixf:objectReference" ixf:dataModelRole="ixf:attribute"
F =
=/sequence =
w/complexType=
zelement name="link" type="tns:link" /=
- wcomplexType name="directedLink"
1xf:dataModelRole="ixf:class_behavior"=
wsequence /=
w/complexType=
zelement name="directedLink" type="tns:directedLink" /=
- =complexType name="treeLink" ixf: dataModelRole="ixf:class_behavior">

Lsequence /=
w/complexType=
<element name="treeLink" type="tns:treeLink" /=

</schemaz

Functional Behaviors
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- <schema xmlns="http://www.w3.0rg/2001/XMLSchema”
targetMamespace="CATIA /¥53/ElecFunctionalBehavior/1.0"
xmlns:ths="CATIA /¥5/ElecFunctionalBehavior/1.0"
xmins: ixf="http://www.ixfstd.org /std/ns/core/1.0"
xmlns: ksd="http://vwww.w3.0rq /2001 /XMLSchema"
xmlns:SOAP_ENY ="http:f /schemas.xmlsoap.org/soap/envelope/">
zimport namespace="http:/ /fwww.ixfstd.org/std/ns/core/1.0"

schemalocation="http://www.ixfstd.org /std/schema/core/1.0/co
re.xsd" /=
<import namespace="http:{ fschemas.xmlsoap.orqg/soap/envelope/"
schemalocation="http:f/schemas.xmlsoap.org/soap/envelopes"
L=
- zcomplexType name="Function"
1xf:dataModelRole="ixf:class_behavior":
- <sequence
<element name="8ystem_Type" tvpe="string"
1xf:dataModelRole="ixf :attribute" /=
<element name="Description" minOccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
<element name="Localisation" minCOccurs="0D" type="string'
1xf:dataModelRole="ixf:attribute" /=
</sequence s
w/complexType=
zelement name="Function" type="tns:Function" />
- <complexType name="Equipotential”
1xf:dataModelRole="ixf:class_behavior":
- <sequence
<element name="EstimatedDiameter" minOccurs="0"
type="double" ixf:dataModelRole="ixf:attribute" />
<element name="8eparationCode" minOccurs="0"
type="string" ixf:dataModelRole="ixf:attribute" /=
<element name="RoutingPriority" minCccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
<element name="WirePartNumber" minCOccurs="0"
type="string" izf:dataModelRole="ixf:attribute" /=
zelement name="SubType" minOccurs="0" type="string"
1xf:dataModelRole="ixf:attribute" /=
=/sequence =
</complexType=
<element name="Equipotential" tyvpe="tns:Equipotential” /=
</schemaz=
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B

bend radius

bundle
bundle segment

bundle connection
point

C
cavity

cavity connection
point

connect

connector

connector connection
point

convert
into electrical device

D

diameter
disconnect

electrical behavior

electrical component
electrical connection

electrical system

Glossary

The minimum bend radius allowed for the bundle segment: it corresponds to the
maximum torsion possibly applied to a wire according to its physical characteristics.

A document containing wires

A geometrical subdivision of a bundle
Also called segment or BNS in V4 environment.

Sub-element used to place the bundle segment extremity on the electrical
components.

4

Sub-element allowing one associated component such as a connector. An electrical
connection can be defined between a cavity and a cavity connection point.

Sub-element allowing the connection into a cavity. This connection corresponds to an
assembly relation. The connectors allow a cavity connection point but not the
equipments.

Establishes peculiar constraints between two electrical objects:
. the electrical signal continuity is ensured between the connected components.

. if connection points have been defined, the mechanical assembly constraints are
automatically created.

Basic term to define the single insert connector.

Sub-element allowing the connection with another connector connection point. Only
the single insert connectors use the connector connection point.

Act to add an electrical behavior to an existing component which becomes an
electrical component. If the component is a reference, it becomes an electrical
reference. As opposed, converting an instance only add an electrical behavior to this
instance, but doesn't in any case modify the reference.

4

Corresponds to the diameter of the wire together with the insulation.
Deletes the electrical connection between two electrical components.

4

Peculiar reactions of a component bound to additional rules adapted to the electrical
domain.

A product or a part with an electrical behavior

Constraint existing between two electrical objects. Allows connection relations as well
as assembly constraints.

An electrical unit which accomplishes a specific function. Consists of equipment,
connectors and signals. Described in a CATProduct document.
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equipment

instance

P

properties

R

reference

S

section
segment

single insert connector

store (a device)
support

T

termination

wire

An electrical device with one or more associated components: connectors placed in
cavities. An equipment can also comprise terminations and bundle connection points.

4

Designation of reference placed in a context, i.e. in design mode. An instance can
have additional characteristics that do not belong to the reference. For example, the
instance of a wire has a length attribute in an assembly context when its reference
doesn't out of this context.

As opposed, see reference.

4

Attributes of a component that define its electrical, mechanical, etc. characteristics.

4

Component model corresponding to the definition of a real object. A reference can be
stored in a catalog. In the electrical context a reference corresponds either to a
CATPart document being electrified or to a CATProduct document which root product
is being electrified. As opposed, see instance.

4

Corresponds to the section of the wire together with the insulation.
See bundle segment.

Electrical connector male or female. It comprises terminations, also bundle
connection points, only one connector connection point, only one cavity connection
point.

Place an electrical component into a catalog family.
A mechanical object used to hold the bundle segments in position.

it

Sub-element ensuring the electrical signal conduction between any type of electrical
component. It is indissociable from the electrical component and corresponds to a
contact crimped into a cavity. Terminations are allowed on equipments and
connectors. Also called pin.

4

Electrical wire: physical object corresponding to a signal (several wires can
correspond to a signal).
A wire reference is characterized by properties such as: section, diameter, bend

radius, color, linear mass, etc.
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annotating drawings using text templates (=)
annotations

text templates, creating bl

text templates, using il

B

bend =
bend radius '/
bisecting

lines &/
bundle &

bundle connection point = &
bundle segment

creating document =)

defining parameters i)

route definition 'L

C

catalog

connecting devices by drag and drop il

smart placement bl

catalogs, storing text templates in =)

cavity & & &

cavity connection point = e
command
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Bundle Segment Definition il

Catalog Browser il

Connect Electrical Devices '

Define Bundle Connection Point 'L
Define Cavity =)

Define Cavity Connection Point i)
Define Connector '
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