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Introduction

The Autodesk® Inventor®2021: Cable and Harness Design learning guide is designed for use in
Authorized Training Center (ATC) locations, corporate training settings, and other classroom settings.
Although this courseware is designed for instructor-led courses, you can also use it for self-paced
learning.

This introduction covers the following topics:

Course Objectives

Prerequisites

Using This Learning Guide

Downloading and Installing the Exercise Files
Setting Up the Project File

Feedback

Free Autodesk Software for Students and Educators

This learning guide is complementary to the software documentation. For detailed explanations of
features and functionality, refer to the Help in the software.

Course Objectives

After completing this course, you will be able to:

Describe the functionality of Cable and Harness and the basic workflow to add and document
cable and harness designs.

Wire a harness assembly by adding or importing wires and cables, adding ribbon cables, adding
route segments, and routing wires and cables through the segments.

Refine a cable and harness design by editing the wires, cables, routes, or cable ribbons; by adding
and editing splices; or by adding and editing virtual parts.

Communicate your cable and harness to others by creating and annotating 2D drawings and
exporting the design data.

Create and manage the library file and configuration files.
Create, author, and publish electrical parts and connectors to a custom Content Center library.




Prerequisites

This learning guide is designed for experienced users of the Autodesk Inventor software. The
following is recommended:

= Users should have completed the Autodesk®Inventor®2021: Introduction to Solid Modeling learning
guide, or have an equivalent understanding of the Autodesk Inventor user interface and working
environments.

= Knowledge of part modeling, assembly modeling, and drawing view creation and annotation is
recommended.

Using This Learning Guide

The lessons are independent of each other. However, it is recommended that you complete these
lessons in the order that they are presented unless you are familiar with the concepts and functionality
described in those lessons.

Each chapter contains:

" Lessons - Usually two or more lessons in each chapter.

= Exercises - Practical, real-world examples for you to practice using the functionality you have just
learned. Each exercise contains step-by-step procedures and graphics to help you complete the
exercise successfully.

Downloading and Installing the Exercise Files

The Exercise Files page in this learning guide contains a link and instructions on how to download and
install all of the data needed to complete the exercises.

Setting Up the Project File

Most engineers work on several projects at a time, and each project might consist of a number of files.
You can use Autodesk Inventor projects to organize related files and maintain links between files. This
guide has a project file that stores the paths to all the files that are related to the exercises. When you
open a file, Autodesk Inventor uses the paths in the current project file to locate other required files.
To work on a different project, you make a new project active in the Project Editor. Follow the
instructions below to locate the Cable and Harness Design project file for this courseware and make it
active.

1. Start the Autodesk Inventor software.

2. Inthe Get Started tab, in the Launch panel, click Projects.
Get Started  Tools CAM

el = e

Mew Open Projects Open  Hot

I}, Samples

Launch

iv
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3.  Atthe bottom of the Projects dialog box, click Browse.
Browse to C:\Autodesk Inventor 2021 Cable and Harness Design Exercise Files\.
Click Cable and Harness Design.ipj.
Click Open.

4., Click Done to close the Projects dialog box.

Feedback

We always welcome feedback on the learning guides. After completing this course, if you have
suggestions for improvements or want to report an error in the learning guide or with the class files,
please send your comments to feedback@ASCENTed.com.

Students and Educators Can Access Free Autodesk Software and Resources

Autodesk challenges you to get started with free educational licenses for professional software and
creativity apps used by millions of architects, engineers, designers, and hobbyists today. Bring
Autodesk software into your classroom, studio, or workshop to learn, teach, and explore real-world
design challenges the way professionals do.

Note: Free products are subject to the terms and conditions of the end-user license and services
agreement that accompanies the software. The software is for personal use for education purposes
and is not intended for classroom or lab use.

Get started today - register at the Autodesk Education Community and download one of the many
Autodesk software applications available.

Visit www.autodesk.com/joinedu/

Introduction u \'
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Chapter

Getting Started Creating Cable and
Harness Designs

In this chapter, you learn about the Autodesk® Inventor® Cable and Harness functionality and the
basic workflow to create and document a design.

Objective

After completing this chapter, you will be able to:

= Describe the process for creating a complete cable and harness design, create a harness
assembly in an assembly design, and insert electrical parts.




Lesson: Creating Cable and Harness Designs

This lesson describes the process for creating a complete cable and harness design, how to create a
harness assembly, and how and where to insert electrical parts.

When you are designing a machine or consumer product, your design very often includes an electrical
system requirement. Creating the cable and harness runs in your designs helps you ensure that all of
the electrical components fit into the design. Creating the cable and harness content is also useful for
calculating the lengths of wire and cable required to traverse a specific route and for avoiding bends
with too small of a radius.

The following figure is a picture of the inside of a battery charger. To design and manufacture this
product, several sheet metal parts need to be designed and documented. Within the sheet metal case,
the actual workings of the charger need to be wired to ensure correct clearance and determine the
required wire lengths. For this product, the wiring consists of individual wires run from one connector
to another. The alternating current is carried into the case through a cable, and the direct current to
the battery is carried through another cable.

Objectives

After completing this lesson, you will be able to:

= Describe the functionality and benefits of Cable and Harness.

= Explain the process to create and document a cable and harness design.

®  Create a harness assembly in an assembly design.

®  Access and configure the Harness Settings.

" Insert electrical parts into your design that may or may not originate from the Content Center.
®  Modify the properties of an electrical part occurrence, including its reference designator.

N
[ ]
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About Cable and Harness

When you create electro-mechanical designs, you benefit from including the electrical wires and
cables in the 3D virtual model to ensure everything fits in the design. You also benefit downstream by
having cable and harness information included in reports and drawing documentation. To achieve
these benefits while creating and visualizing cable and harness paths, you need to first understand the
full functionality and benefits of cable and harness design in the Autodesk Inventor software.

The following images show real wires and cables that are used within different products and
machines. Adding this content as 3D design data within your virtual prototypes helps ensure that your
design can be manufactured and that it meets its requirements for use.

ﬁ

=

Definition of Cable and Harness

A cable and harness is typically thought of as a bundle of multiple cables or wires. In an electrical
design, the number and type of components are dictated by the design. The types of components can
be individual wires, cables consisting of multiple wires shielded in a single component, or a group of
wires and cables bundled into a harness. The start location for wires and cables is specified by the pin
locations on an electrical connector part.

Lesson: Creating Cable and Harness Designs = 3



The cable and harness design functionality assists you in designing and documenting the wires,
cables, and harnesses that are required in a product or machine. Cable and harness functionality
includes being able to:

= Define custom electrical connectors.

=  Add wires and cables between connectors in a design.

®  Import large wire lists from the AutoCAD® Electrical software or third-party schematic design
applications.

®  Manually route critical wires or have the Autodesk Inventor software automatically determine the
optimal route based on the route segments you have created.

= (Createthe corresponding documentation for the cables or harnesses in the form of nailboards and
other drawing views.

= Generate reports of the cable and harness data.

To control and specify the information and display characteristics of cable and harness geometry, you
can set the properties globally for the harness assembly, or you can set the properties individually for
each wire, connector pin, and so on. The property settings can include how lengths are calculated,
setting minimum bend radiuses, specifying wire ID, setting pin information, displaying as a centerline
or as rendered, and setting how the wire information displays in a nailboard drawing.

Example of a Cable and Harness Design

The types and quantity of connectors, wires, cables, and harnesses vary from design to design. The
design shown in the following figure contains wires bundled into harnesses and a wire cable.

! Individual wire
‘ Cable
‘ Ribbon cable

‘ Wire harness

- Chapter 1: Getting Started Creating Cable and Harness Designs



Creating a Cable and Harness Design

When you create a cable and harness design, you are presented with a new set of tools and options
for creating content and controlling its display. The content you create is automatically created and
structured in a slightly different way from standard part and assembly modeling. By understanding
these unique characteristics and areas in cable and harness design, it becomes easier to create and
edit cable and harness designs. By having an overall understanding of the process, it is easier to
understand the importance of a specific tool or procedure for creating or editing a cable and harness
design.

In the following figure, a section of the assembly is shown before and after the creation of the required
cable and harness design content.

Access Cable and Harness Tools

When you install the software, additional tools, panels, and shortcut menu options are available for
design creation and editing. In the Environments tab, in the Begin panel, the Cable and Harness tool
is included so that you can create new harness assemblies within the overall assembly design. When
a harness assembly is active for editing, the Cable & Harness ribbon tab displays with all the tools
required to create and edit the cable and harness assembly. When you are editing a part file, an
additional panel is available for selection. You switch to the Harness Part Features panel to create the
part as an electrical connector. You manually switch between the available panel bars in the active
environment to complete other modeling tasks.

In the following figures, the Cable & Harness tab in the ribbon is shown on the left. This ribbon tab
automatically displays when a harness assembly is active for editing. The Harness panel for part
modeling is shown on the right. You manually switch to this panel bar when you are editing a part file
and you want to add or edit connector content or properties.

4 Assemble  Design 3D Model  Sketch  Annotate  Inspect  Tools  Manage View  Environments  GetStarted  Collaborate  Electromechanical m

®

7. Create Wire 25 Create Ribbon Cable LJIJE: Assign Virtual Parts~ ~¥ Automatic Route 7 @ Report  *J Check Bend Radius | V [ ]

Create Cable 2 Create Fold "% Reconnect Wire Pins Ty Route Library [ Nailboard <= Y.

Create ¥ = - - Import @ v b Centerline  Finish Cable -

Segment y Create Splice _3 Unroute Harness Data Display ~ and Hamess &:I
Create Route Manage Visibility Exit

Harness
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Wire, Cable, and Segment Display

You can display cables, wires, and segments in two different ways. You can have them display as thin
lines at the center of their path or as rendered with the appropriate diameters. Each object and type
of object can be set separate from the others. For example, you can have one wire display as rendered
while all the other wires display as thin centerlines.

=

Centerline Display Rendered Display Mix of Centerline and Rendered Display

There are three different ways you can change the display between thin centerline and rendered. To
change the display of a single object, you can toggle the display using the shortcut menu option or
change the setting in the properties dialog box for that object. Using the display option in the Cable
and Harness tab, in the Visibility panel, you can change the display for all the wires, cables, and
segments in the active harness assembly. When you select the Custom Display option, the Custom
Display dialog box opens. Within the dialog box, you set the display setting for all the objects of that
type that are in the active harness assembly.

The following figure shows the display options being accessed in the ribbon when a harness assembly
is active. It also shows the Custom Display dialog box, which opens by clicking Custom Display from
the display list.

|
— V Custom Display X
Centerline  Finish Cable
&

Display ~ and Harness > /
r enterline Displa
- | [ [L1J []J [L1J

4 /rj Rendered Display

[

Q Custom Display Cancel Apply

Cable and Harness Design Files

At a minimum, a harness design is composed of a harness assembly and a harness part within the
harness assembly. The harness part is automatically created when you create the harness assembly.
The harness objects like wires, cables, and segments are then added to the harness part or harness
assembly.

You create a harness assembly from within a standard Autodesk Inventor assembly file. You can locate
the harness anywhere in the assembly hierarchy except in another harness assembly. A standard
Autodesk Inventor assembly can contain as many harness assemblies as required.

An electrical part is a part that has connecting pin information defined within it that enables you to
connect wires and cables to it. Depending on your design, you either add electrical parts to the overall
assembly, directly to a harness assembly, or a combination of both. You typically add connectors to
the harness assembly when the connectors are a part of the harness. One example is a purchased
cable with the end connector already attached to the wires.

= Chapter 1: Getting Started Creating Cable and Harness Designs



The following figure shows a design consisting of multiple harness assemblies. On the right side of the
figure, one of the harness assembilies is highlighted and identified. In this design, some of the
connectors are in the overall assembly, some are positioned in subassemblies, and some were added
directly to the harness assembly. The listing of folders within the harness part is dependent on the
objects created in that harness assembly.

[ Cable-Harness Design.iam
Relationships
E:| Representations .
Origin

|_’)'> Cabinet-Body: 1
9 cabinet-Door: 1
5 Circuit Board: 1
|_‘ Connector1:1
|_‘ Connector2:1
@ zEDL1sC:1
l:b Tie_Down_01:2
I:b Tie_Down_01:1
I:b Tie_Down_01:3
I:b Tie_Down_01:4
I:b Tie_Down_01:5
I:b Tie_Down_01:6
l:b Tie_Down_01:7
C igf' Connector Harness
2% power Cable [ — ‘ )

=232 Cooling Fan with Cable + 5 Tie_Down_01:5

é...F_—IRelationshiDS + ﬁ Tie_Down_01:6

'IZ'-EIRepresemaﬁons i
+ [ origin + 5 Tie_Down_01:7

=23 cooling Fan Cable 4—‘ + EE%‘ Connector Harness

;-%Cables H P o
= Segmemn +|r,_,,§,\ Power Cable

+ fFan:1 +. EE%‘ Cooling Fan with Cable
+ [ Fan Power Connector; | ~efe— ‘

| Mate:32

" Mate:33

5 angle:4 (0.00 deg)

@ Insert:4

(& Mate:34

! Overall standard Autodesk Inventor assembly file.

! Individual harness assemblies.

Harness part within the active harness assembly.

H Object folders for the types of objects created in the harness assembly and added to the
harness part.

Parts added to the harness assembly that are defined with connector information.
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Process: Creating a Cable and Harness Design
The following steps give an overview of creating a cable and harness design.

1.  Place and constrain electrical parts in the assembly.

2.  Addaharness assembly to the current assembly. If required, place and constrain electrical
parts in the harness assembly.

& Create Harness Assembly.iam
+ EI Relationships
+ EI Representations
+ EI Qrigin
+ @ Cabinet-Body: 1
+ i Cabinet-Door: 1
+ & Circuit Board: 1
+ i Connector2:1
+ @ 2DL1SC:1
+ & Tie_Down_01:2
+ & Tie_Down_01:1
+ & Tie_Down_01:3
+ & Tie_Down_01:4
+ & Tie_Down_01:5
+ & Tie_Down_01:6
+ & Tie_Down_01:7
+ & Fan:1
- e EE“ Harness1
EI Relationships
+ EI Representations
+ EI Qrigin
+. e *‘ Harness1

3.  Addwires and cables to the active harness subassembly between pins on the electrical parts.
Add cable and harness properties to the wires as required.

- Chapter 1: Getting Started Creating Cable and Harness Designs



4, Create segments that define the possible wire paths through the assembly. Add cable and
harness properties to the segments as required.

6. Document the harness assembly by creating drawing views of the assembly just as you would
any other assembly.

A<\
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7.  Use the Cable and Harness report generator to create reports on part count, wire lists, wire
lengths, and other required electrical information.

8.  Create a nailboard drawing showing a 2D layout of the 3D harness assembly.

Creating a Harness Assembly

To add cable and harness content to your assembly designs, you must first create a harness assembly.
To create a harness assembly in your design, you need to know where and how to create it.

In the following figure, the Browser for an assembly is shown before and after the creation of a harness
assembly.

l:b Create Harness Assembly.iam
+ Relationships

[}, create Harness Assembly.iam
+ Relationships

4+ £z Representations
+ Origin

+ jcabinetfaody:l
4+ [ cabinet-Door:1
+ B cCircuit Board:1
+ ICmnnec‘corzrl
+ @ 2eoLisc:1

+ M Tie_Down_01:2
+ [ Tie_Down_o01:1
+ [ Tie_Down_01:3
4+ Tie_Down_01:4
+- 5 Tie_Down_01:5

+ £z Representations
+ Qrigin

+ |_’$Cabinet-80dy:1
+ IJ Cabinet-Door: 1
+. [ Circuit Board: 1
+ IJ Connector2:1
+. @ #EDL15C:1

+. 5 Tie_Down_01:2
+. 5 Tie_Down_D1:1
+. 5 Tie_Down_D1:3
+. 5 Tie_Down_D1:4
+. 5 Tie_Down_D1:5
+. 5 Tie_Down_D1:6
+. 5 Tie_Down_01:7

4+ M5 Tie_bown_01:6 + By Fan:1
Lol
+ M Tie_Down_01:7 Iu% Harness1
Relationships

+ [ connector:1
+ M5 Fan:1

+-|£:| Representations
+ Qrigin
+ CN\Z Harness1

10
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Access

I‘ l’gl’ "9 {%" .i.'

Stress  Frame Inventor | Cable and [Tube and

o K

BIM  Convertto 3D Print

Analysis Analysis Studio Harness Pipe Content Weldment

Begin

File Creation Options

Convert + 3D Print

Ribbon: Environments>Begin panel

You begin creating a cable and harness design by first creating a harness assembly in your assembly
model. You create the harness assembly using the Create Harness tool. After you start the tool, the
Create Harness dialog box displays enabling you to enter a unique name and location for the harness

subassembly.

By default, the file is named <assembly name>.Harness#.iam, where <assembly name> is the name of

the overall assembly file and where # is the next incremental number. The harness assembly file is

saved to the location of the open assembly file in a folder of the same name as the assembly file. Along

with the harness assembly file, a corresponding harness part is also created and saved. You can

provide a different name and location.

Create Harness

Harness Assembly File Name

| Create Harness Assembly,Harness Liam

Harness Assembly File Location

| C:\utodesk Inventor 2021 Cable and Harness Design Exercise Fi| =

@

Cancel

l:b Create Harness Assembly.iam
+ Relationships
+[£:z| Representations
+ Qrigin
+ |_’$ Cabinet-Body:1
+ IJ Cabinet-Door: 1
+. [ Circuit Board: 1
+ |J Connector2:1
+. @ #EDL15C:1
+. 5 Tie_Down_01:2
+. 5 Tie_Down_01:1
+. 5 Tie_Down_01:3
+. 5 Tie_Down_D1:4
+. 5 Tie_Down_01:5
+. 5 Tie_Down_01:6
+. 5 Tie_Down_01:7
+ 5 Fan:1
o C;E’ Harness1
Relationships
+-[E:z| Representations
+ Qrigin
+ CN\Z Harness1

Browser with new Harness

=1 ) Workspace
= |3) Create Harmess &ssembly

= [ ALP
[5) Cable and Harness

%‘Create Harness Assembly, Harness1.iam

Eb'Create Harness Assembly.Harness1.ipk
E'Create Harness fssembly.iam

Folder and file relationship
for new harness assembly
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Procedure: Creating a Harness Assembly
The following steps give an overview of creating a new harness assembly.

1.  Open the assembly in which you want to create a harness assembly. Or, activate the overall
assembly for editing.

2. Start the Cable and Harness tool.

3. Inthe Create Harness dialog box, set the harness assembly name and location. Accept the
default name or enter a unique name.

Configuring Harness Settings

Each harness assembly that you create can have its own unique set of master settings. To change the
default values for a harness assembly, you need to know where and how to access the settings.

Harness Settings Access

You change the master settings for a harness assembly in the Harness Settings dialog box. You display
this dialog box by clicking Harness Settings in the shortcut menu. You access the Harness Settings
shortcut menu by right-clicking on the browser name of the active harness assembly.

2EDL1SC: 1
[0 Tie_Down_01:2 Repeat Create Harnesss..
o Tie_Down_01:1
Harness Settings

Clear All Bend Radius Violations
Edit

B Tie_Down_01:3
o Tie_Down_01:4
[ Tie_Down_01:5
5 Tie_Down_01:6 E, 1 Create Drawing View  Alt+C
i Tie_Down_01:7 7| Create Presentation  Alt+F

= !’391%[ e Add to Mew Folder

_| Relationships Create New Folder
+ B2 )
k- e Representatior celection >
+ Origin

m | Isolate
+ ﬂ'fl Connector

, Undo Isolate
3B power Cable

Substitute
YR : o
hh,% Cooling Fan wi B Free Move y
E&'ﬂ Free Rotate =
Component [
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Harness Settings

The values you set in the Harness Settings dialog box control the creation and configuration of newly
created wires, cables, splices, segments, and nailboard drawings for that specific harness assembly.
The options and settings are split between multiple tabs based on what they control. The settings that
are pertinent to all harness objects are located in the General tab and the File Locations tab. When you
change the settings in the Harness Settings dialog box, those settings and values apply to newly
created objects and information. The properties for existing objects do not update.

Harness Settings X
General Wires/Cables Splices Segments Ribbon Cable File Locations Nailboard

Adjusted Length Round Up

None ot

After creating a new harness assembly and prior to creating the harness objects, review the
o harness settings for the harness assembly to ensure that the default settings match your
* requirements for newly created harness objects.

Harness Settings: General Tab

Harness Settings X

General Wires/Cables Splices Segments Ribbon Cable File Locations Nailboard

Adjusted Length Round Up @

None A

round up to individual segments and exposed wire lengths

Defer Updates @

|:| All Updates for this Harness Other Harnesses...

[ JLength Updates in BOM for this Harness

[] Active Bend Radius Checking e @
D Use Surfaces for All Segments and Wires e @

m Use to set the round up value that is required to be applied to the adjusted wire, cable, ribbon
cable, and segment lengths.

@ Set if and how updates to the harness assembly should be deferred or not. Select to defer
updates to improve performance when a large number of objects are being created and edited
within the harness assembly.

@ Select to have all segments, wires, and cables automatically checked to see if they violate the
minimum bend radius value for the style of that object.

Select to have wires and segments created as surfaces. Clear to have them created as solids. Set
as surfaces for faster processing times. Set as solids for enhanced visual representation.
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Harness Settings: File Locations Tab

The cable and harness library file that is used by the harness assembly is determined based on the
setting in the File Locations tab. You can either select to use a specific library file, or you can use the
library file that resides in the folder specified for the active project's design data location.

Harness Settings >

General Wires/Cables  Splices Segments Ribbon Cable  File Locations  Najlboard
Cable & Harness Library

C:\Users\Public\Documents\Autodesk \Inventor 2021\Design Data\Cable & Harness\en-US\Cable

Use the Project’s Design Data (Styles, etc.) Location ¥h Browse...

When the option is selected to use the project's design data location, the library that is used is based
on what is located in the folder specified in the project file or the Application Options dialog box.
When the project file is set to use [Default] for Design Data (Styles, etc.), then the path defined in the
Application Options is used.

In the following figure, the design data configuration location in the project file is shown on the left
and in the Application Options dialog box displays on the right.

E,' Project {read only) -
’3 Type = Single User
Ej Location = C:\Autodesk Inventor 2021 Cable and Harness Design Exerdise Files),
[#] Induded file = 4 .
#fe Use Style Library = Read-Only 1 Appllcatlon Optlons
@ Appearance Libraries
@ Material Libraries Part iFeature Assembly
@ Workspace X
) Workgroup Search Paths General Save File Colors Display Hardware Prompts
@ Libraries
@ Frequently Used Subfolders Undo
= ) Folder Options %USERPROFILE%\AppData\Local\Temp\
(2 Templates = [Default]
Design Data (Styles, etc.) = fault] < —
8 P::SIQEL :[Di_f-:urt]s etc) = Defaulf] Default templates
o _D _(_:ontent Center Files = . \libraries\Content Center Files Configure Default Template...
%PUBLICDOCUMENT S%)\Autodesk\Inventor %RELEASE%\Templates\%LANGUA
Design Data (Styles, etc.) K
%PUBLICDOCUMENT S%)\Autodesk\Inventor %RELEASE%\Design Data\,

Procedure: Configuring Harness Settings

The following steps give an overview of configuring the harness settings for a harness assembly.
1.  Activate the harness assembly for in-place editing.

2.  Inthe Browser, right-click on the harness assembly name and click Harness Settings.

3. Inthe Harness Settings dialog box, set the default creation properties to match your
requirements.

14
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Inserting Electrical Parts

You place and constrain electrical parts in an assembly just as you would place and constrain standard
Autodesk® Inventor® parts. To add the electrical parts to the correct location, you need to understand
the options for inserting electrical parts and how to insert parts that can either originate from the
Content Center or not originate there.

The following figure shows the default categories in the Content Center for cable and harness content
and images of the initially available content in those categories.

= \k Zable & Harness
=2 Conneckors
Hﬂ_ Discrete Wire

4 Ribbon Cable

Characteristics of an Electrical Part

Electrical parts are standard Autodesk Inventor parts or iParts that have extended properties and one
or more defined connection points, known as pins. Electrical parts include any parts to which you
connect wires, such as connectors, terminal strips, PLC input/output terminal blocks, power supplies,
switches, and indicator lamps.

The following figure shows just a few of the many possible electrical parts that can have cable and
harness connection data associated with them.

To create a wire or cable route, you select the pins in an electrical part that is already added to the
assembly or to the harness assembly. Because the creation of wires and cables requires the pin
information in electrical parts, you add the electrical parts to your design before creating the wires and
cables.
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Inserting Electrical Parts

You add an electrical part to an assembly or harness assembly using the Place Component tool or the
Place Component from Content Center tool. If you have a harness assembly active for in-place editing,
to add an electrical part to the harness assembly, select the Assemble panel to assemble the electrical
part.

Insert Location for Electrical Parts

You place electrical parts either inside or outside of the harness assembly, depending on how you
prefer to document the harness assembly. As a general rule, put the electrical connectors in the
harness assembly if they are purchased that way, or if the connectors are assembled to the wires or
cables before assembling it in the overall assembly design.

In the following figure, a portion of a design is shown where electrical connectors have been inserted
inside and outside of a harness assembly.

Assembly | Modeling

[ cable-Harness Design.iam
Relationships
£z Representations
Qrigin
)SCabinet-Body: 1
J Cabinet-Door: 1
B circuit Board: 1
J Connectorl:] ——
J Connector2:1
J 2eDL15C:1
|b Tie_Down_01:2
|b Tie_Down_01:1
|b Tie_Down_01:3
|b Tie_Down_01:4
|b Tie_Down_01:5
|b Tie_Down_01:6
|b Tie_Down_01:7
C;E’ Connector Harness
C;E’ Power Cable
= C;E’ Cooling Fan with Cable
Relationships
E:| Representations
Qrigin
C*‘ Cooling Fan Cable
|b Fan:1
I Fan Power Connector: 1 4—
| Mate:32
" Mate:33
,§ Angle:4 (0.00 deg)
[ Insert:4
& Mate:34

To assemble electrical parts in a harness assembly to parts in the overall design, you must activate the
overall assembly before adding the assembly constraints. Individual parts within the harness assembly
constrain to the correct location because the harness assembly is set as adaptive.

When a harness assembly is active for in-place editing, the selection priority defaults to the
4 selection of sketch features. To move an electrical part in the harness assembly, change the
¥ selection priority to Part Priority so that you can click and drag the part to a new location.
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Process: Inserting Electrical Parts

The following figure shows an overview of the steps for inserting electrical parts.

Activate the appropriate assembly level for in place editing.

For a Mon Content Center Part For a Content Center Part
On the Component On the Component panel, click
panel, click Place. Place From Content Center.

\

In the Place Component dialog box,
navigate to and select the component.

h 4

In the Place from Content Center dialog
box, navigate to and select the component.

.

Insert the number of required occurrences of the component.

v

Add assembly constraints to position the component.

v

Modify the individual part properties.

Lesson: Creating Cable and Harness Designs
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Setting Unique Part Properties for Electrical Parts

To create a complete electrical design, specific properties and values are added to electrical parts.
These additional properties and values communicate the complete information about the design
when you generate reports for the design. To complete your electrical designs with the information
you require, you need to modify the properties of an electrical part occurrence, including its reference
designator.

In the following figure, the Part Properties dialog box for an occurrence of the Fan Power Connector
part displays. You enter a unique RefDes (reference designator) value.

Part Properties

General Custom

Part Name: Fan Power Connector.ipt
Part Number: Fan Power Connector
RefDes: PI6

Gender None

Part Properties

When you insert an electrical part into a design, that part contains properties that are specific to that
partfile, and it contains properties that can be set unique for each occurrence. The part name and part
number are set automatically based on the part file name and the Autodesk Inventor part number. The
reference designator (RefDes) and custom properties are unique for each occurrence.

The reference designator is a unique identifier that maps the part to the schematic design. A typical
electrical part has a placeholder identifier, such as U?, already set for its RefDes value. You then add a
specific designator value for each occurrence of the part in the context of the assembly. For example,
if you place three occurrences of a certain RS232 connector in an assembly, each occurrence must
have a unique identifier, such as U1, U2, and U3.

You can add custom properties to the part to provide specific information to downstream processes,
such as reporting. Most custom properties are not used by Autodesk Inventor. They are used to add
data to the part so the information is available when you create a report of the design. Custom
properties specific for electrical parts can include properties for current, resistance, temperature,
voltage, and embedded length. The values for these custom properties often come from the data
book for the component.
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Part Property Access

To edit the properties of an electrical part, you must first activate the harness assembly. When the
harness assembly is active, you select the part in the Browser or graphics window and then select
Harness Properties in the shortcut menu. When the harness assembly is active, you can select any
electrical part and select the Harness Properties menu option, regardless of where the electrical part
is located in the model. After you select Harness Properties, the Part Properties dialog box opens,
enabling you to change the RefDes value and add or edit custom properties.

In the following figure, the Harness Properties option is shown being accessed for electrical parts that
are inside and outside of the active harness assembly.

Model X +
Assembly | Modeling

[y Cable-Harness Design.iam
Relationships
Ez| Representations
Qrigin
§ Cabinet-Body:1
Cabinet-Door: 1 IEI Repeat Set current project
[ Circuit Board: 1 w;l — Properﬁe‘}

Connector1:1 C‘ :
L Edit
Connector2:1

(1 open
2EDL1SC:1
[ Tie_Down_01:2 la Copy Ctrl+C
[ Tie_Down_01:1 Delete
[ Tie_Down_01:3 Add to New Folder
[ Tie_Down_01:4 o ,

| TR Select Parents

3 Tie_Down_01:6 = Isolate

3 Tie_Down_01:7

Undo Isolate
‘\5,% Connector Harr

Sy Substitute
ﬁ‘;a Power Cable B Free Move v
= g_,% Cooling Fan wit E)G Free Rotate G
Relationships
Component 3

+-|£z| Representation:

" Show Relationships

+ Origin tg
+ CN\Z Cooling Fan = Measure M
+. 5 Fan:1 Create Note
+. i Representation...
| Mate:32 Grounded
|:| Mate:33 Adaptive
L% Angle:4(0.00d o Enabled
[H]Insert:4 Transparent Alt+T
(&' Mate:34 Contact Set
Suppress
BOM Structure >
" Visibility Alt+y

iMate Glyph Visibility

[y Cable-Harness Design.iam

Relationships
Ez| Representations
Qrigin
§ Cabinet-Body:1
Cabinet-Door:1
[ Circuit Board: 1

=
[F,, Repeat Set current project
¥ Connector 1 =epe -

2EDL 15C: | 7] Harng s Properties
Lb'l'le_Do';-.'n_ C“ Edit

[ Tie_Down)| L_‘ Open

[t Tie_Down, = Capy Ctrl+C
Ela Tie_Dgig ‘Add to New Folder
3 Tie_Daown|
N Substitute
[15 Tie_Down|
[ Free Move v
3 Tie_Down|
Free Rotate G
*¥ Conne B
\\hE\h Power Component >
R V1.3 - BN

1..[:' B

To change the properties of an electrical part by selecting the part in the graphics window, after
you activate a harness assembly for in-place editing, change the selection priority to Part Priority.

Lesson: Creating Cable and Harness Designs = 19




Procedure: Setting Unique Part Properties for Electrical Parts

The following steps give an overview of setting unique part properties for different occurrences of
electrical parts.

1.  Activate a harness assembly for in-place editing.

2.  IntheBrowser or graphics window, right-click on the occurrence of the electrical part and click
Harness Properties.

3. Inthe Part Properties dialog box, enter a unique RefDes value or specify a custom property
value.

20
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Exercise: Review and Navigate a Design

In this exercise, you will identify and review the different aspects and properties of a cable and
harness design.

The completed exercise

Exercise Setup

Before you start this exercise, you will need to activate the Cable and Harness Design project.

1. Start the Autodesk Inventor software.

2.  Inthe Get Started tab, in the Launch panel, click Projects.

Get Started  Tools (Collal

DD B e

New Open Projects Open Hor

Iy Samples

Launch

3.  Atthe bottom of the Projects dialog box, click Browse.

Browse to C:\Autodesk Inventor 2021 Cable and Harness Design Exercise Files.
Click Cable and Harness Design.ipj.

Click Open.

Close the projects window.

Examine a Design

1.  Open Cable-Harness Design.iam.

Lesson: Creating Cable and Harness Designs =
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In the Browser, click each harness assembly and review what highlights in the graphics
window.

+ 4 Tie_Down_01:5
+ 4 Tie_Down_01:6
+ 4 Tie_Down_01:7
+e§,ﬂe Connector Harness
+e§,ﬂe Power Cable

T8 2" JCooing Fon vith Cabld

To begin reviewing the harness properties for an electrical connector, in the Browser,
double-click on Connector1 to activate it for in-place editing.

In the Browser, right-click on the second connector pin work point. Click Harness Properties.

-1 sketch44

_ﬁ;l

17 sketch4s

3%_' 1 Create Mote
o Mo Pt
LD
&7 ShowInputs
IZlt Relationships... Alt+R
T Eaport Object
-'—Ef o Visibility Alt+V
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5. Inthe Connector Pin Properties dialog box:

= Review the current name for this pin.
" (Click Cancel.

Connector Pin Properties d

General Custom

Pin Name: ’_a

6.  Click Returnin the ribbon.
7.  Inthe Browser, double-click on Connector Harness to activate it for in-place editing.

8. Inthe Browser, expand the categories below the harness part to review the wires, segments,
and virtual parts that compose the harness part.

S ——
+- 5 Tie_Down_01:7
= (_,"'*jﬁ! Connector Harness
Relationships
+-|¢:| Representations
+ Origin
= cw Connector Harness
=.| 2| wires
+-_J wire1
+ _J wire2
+-_ 1001
+ _J 1002
+-_J 1003
+ _J 1004
+-_J 1005
+ _J 1006
+-_J 1007
4+ _J 1008

+ E Segments
+- [ virtual Parts

+ C"*i?é’ Power Cable
+ C"*i?é’ Cooling Fan with Cable
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To begin reviewing the properties for the harness assembly, in the Browser, right-click on
Connector Harness and click Harness Settings.

+- [ Cabinet-Door:1 Repeat Global Update
+-['h Circuit Board:1 Harness Settings
+ |_I Connectorl:1 Clear All Bend Radius Violatiow
+ | J connector2:1 Edit
+. ) 2EDLISC:1 i1} Create Drawing View Alt+C
+ [ Tie_Down_01:2 7| Create Presentation Alt+P
+ HJ e Fr 16 Add to New Folder

B B Create New Folder
+ I:h Tie_Down_01:3 =

Selecti »
+ I:h Tie_Down_01:4 election
| Isolate

+ I:h Tie_Down_01:5 Undo Tsolate

+. [} Tie_Down_01:6 Substitute
+ I:h Tie_Down_01:7 @‘ Free Move \
- Cg&:': [% Free Rotate G
Relationships Component »
+ |z Representations Show Relationships
+ Origin f=! Measure M
+ Cw Connector Hary ¥ Enabled
+ 091%] Power Cable Transparent Alt+T
+ 09.,%3 Cooling Fan with C s
BOM Structure >

In the Harness Settings dialog box:

= (lick the different tabs and review the available settings and options.

®  To change the display for wires from centerline to rendered, select the Wires/Cables tab,
and in the Default Display panel, click Rendered Display.

= Click OK.

Harness Settings

General Wires/Cables Splices Segments Ribbon Cab

Adjusted Length

Calculate using Embedded Length on:

Parts and Splices
Pins (Pin value overrides part value)

Default Display

]|

Appeara

Rendered Display
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11. Zoomin to view the wires at Connector1.

Note that the wires are still displaying as thin lines at the center of the wire. The previous
setting impacts only newly created wires.

12. To begin changing harness properties for a single wire, in the browser, right-click on Wire1.
Click Harness Properties.

13. Inthe Wire Properties dialog box:

®  |n the Occurrence tab, for Wire ID, enter 1000.

® |nthe Display tab, in the Default Display panel, click Rendered Display.
= (Click OK.

14. Inthe Browser and graphics window, review the changes to the wire name and its display.

+ [ Tie_Down_01:7
- ’ ﬂ’ Connector Harness

~[7] Relationships

+ @ Representations

+ [ origin

- e* Connector Harness
-@ Wires

+ A wire2

; + A 1001

-+ D102
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15.

16.

17.

To toggle the display of a wire, in the Browser or graphics window, right-click on wire 1001.
Click Display As Rendered.

Click Finish Cable and Harness in the ribbon.

Close all files without saving changes.

26
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Exercise: Create a Harness Assembly

In this exercise, you will create harness assemblies, add electrical parts, and set the properties of the
electrical harness and one of the electrical parts.

& Create Harness Assembly.jam
+ EI Relationships
+ EI Representations
+ EI Qrigin
+ ﬁ Cabinet-Body: 1
+ i Cabinet-Door: 1
b
+ i Connector2:1
+ (@ 2oL1sc:1
+ & Tie_Down_01:2
+ & Tie_Down_01:1
+ & Tie_Down_01:3
+ & Tie_Down_01:4
+ & Tie_Down_01:5
+ & Tie_Down_01:6
+ & Tie_Down_01:7
+ i Connector1:1
+ e EE: Create Harness Assembly. Connector Harness1
- eiq:‘ﬂooling Fan with Cable
EI Relationships
+ EI Representations
+ EI Qrigin
+ e*l Cooling Fan with Cable
+ & Fan:1
m Insert:4
(@ Mate:31
+ i Fan Power Connector: 1
o Mate:32
| Mate:33
,Q Angle:4 (0.00 deg)

The completed exercise

1.  Open Create Harness Assembly.iam.
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To add an electrical part to the assembly:

" |nthe Assemble tab, in the Component panel, click Place.
" |nthe Place Component dialog box, select Connectorl.ipt.
®=  Add asingle occurrence as shown in the following figure.

Add constraints (insert and an angle assembly constraint or a Rigid Joint to assemble the part
as shown in the following figure.

To begin creating a new harness assembly with its name having the assembly name as a prefix,
in the ribbon, in the Environments tab, in the Begin panel, click Cable and Harness.

In the Create Harness dialog box:
®  |nthe Harness Assembly File Name field, change the name from Create Harness
Assembly.Harness1.iam to Create Harness Assembly.Connector Harness1.iam.

®  Inthe Harness Assembly File Location field, review the default folder location where the
assembly will be created.

= Click OK.

Create Harness =

Harness Assembly File Name

| Create Harness Assembly. Connector Harness 1.iam |

Harness Assembly File Location

| C:\Autodesk Inventor 2021 Cable and Harness Design Sxercise Fi| =

@ Cancel
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6. Inthe Browser, review what was created and the corresponding folder and file names. Click
Local Update, if required.

[ Tie_Down_01:7
[y Fan:1

Connector1:1

- ."_‘,"*}E! Create Harness Assembly. Connector Harness1

Relationships
+.|Ez| Representations
+ Origin
+ c%‘ Create Harness Assembly. Connector Harness1

7. Click Finish Cable and Harness in the ribbon.

8. Tocreate a harness assembly with a name that does not include the overall assembly name:

®  |n the Environments tab, in the Begin panel, click Cable and Harness.
®  |n the Create Harness dialog box, in the Harness Assembly File Name field, enter
Cooling Fan with Cable.iam. Click Local Update, if required.
= Click OK.
Create Harness .

Harness Assembly File Mame

| Cooling Fan with Cable.iam |

Harness Assembly File Location
| C:\Autodesk Inventor 2021 Cable and Harness Design Exercise|Fi| =

® Cancel

9. Inthe Browser, review what was created and the corresponding folder and file names.

[ Fan:1
Connector1:1
‘\5,% Create Harness Assembly. Connector Harness 1

= C;E’ Cooling Fan with Cable

Relationships
+-|E:z| Representations
+. Qrigin
+ CN\Z Cooling Fan with Cable

10. Torestructure the fan so thatitis in this new harness assembly instead of the overall assembly,
in the Browser, drag and drop the Fan assembly below the Cooling Fan with Cable part as
shown in the following figure.

[ Tie_Down_01:7
s ]
Connector1:1

‘;,E\:' Create Harness Assembly, Connector Harness1

= Ciﬁ’ Cooling Fan with Cable

Relationships
+|&:| Representations
+ Origin
Cﬁ\:‘ Cooling Fan with Cable

S
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11. The assembly structure appears as shown in the following figure.

5 Tie_Down_o1:7
o Connector1: 1
Ciﬁ’ Create Harness Assembly.Connector Harness1
- {}9,% Cooling Fan with Cable

F:I Relationships

+ IEI Representations

+ F:I Qrigin

e*l Cooling Fan with Cable

+ ﬁ Fan:1

@ Insert:4

1@ Mate:31

12. To add a connector directly to the harness assembly:

®  |nthe Assemble tab, in the Components panel, click Place.
" |nthe Place Component dialog box, select Fan Power Connector.ipt.
®  Add asingle occurrence as shown in the following figure.

13. To begin configuring global settings for the harness before creating wires and cables:

® In the Browser, right-click on the Cooling Fan with Cable harness assembly.
" (lick Harness Settings.

e e
I:b Tie_Down_01:2

I:b Tie_Down_01:] E; R 5l c t
I:h Tie_Down_01:]

. I:b Tie_Down_0 1:th
H:l Tie_Down_01:% O el
I:b Tie_Down_01:¢ L‘ B
5 Tie_Down_01:7 El Create Drawing View Alt+C
[ Connector1:1 | g7 Create Presentation  Alt+P

r

ciﬂ:‘ Create Har| Add to New Folder

- COEETTTTET  create New Foider

[7IRelationship celection »
-I;--IElRepresema E Isclate
E_\——I‘O”g'" Undo Isclate
W coolng | g e
+ [ Fan:1 (% Free Move v
@ Insert:4 C? Free Rotate e
& Mate:31
Component >

+ - Fan Power {
|" Show Relationships
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14.

15.

16.

17.

In the Harness Settings dialog box, General tab:

®  |nthe Adjusted Length Round Up drop-down list, select 5.000 mm.

= (lick the Apply round up to individual segments and exposed wire lengths check box.

= (lick OK.

Harness Settings

General Wires/Cables Splices Segments Ribbon Cable File Locations

Adjusted Length Round Up

5.000 mm v| —

*Apply round up to individual segments and exposed wire lengths

To begin setting the properties for the Fan Power Connector part:
® In the Browser, right-click on Fan Power Connector.

®  (lick Harness Properties.

In the Part Properties dialog box, in the General tab:

®  |n the RefDes field, enter PJ6.
= (Click OK.

Part Properties

General Custom

Part Name: Fan Power Connector.ipt
Part Number: Fan Power Connector
RefDes: ﬁ. |p35

Gender None

To begin assembling this connector to the connector on the circuit board, in the ribbon, click

Finish Cable and Harness.

Lesson: Creating Cable and Harness Designs =
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18. Add a mate assembly constraint between the selected faces as shown in the following figure.

19. To add a mate assembly constraint to align the pins:

= Select the work point as shown in the following figure.
®  |n the Browser, under Circuit Board and under J9B1 Connector, select Pin 1 Center.
= (lick Apply.

+ @ ue:1

- - J9B1 Connector: 1
+ D Origin

[l sketch7

- " Mate: 32 dr

E| Flush: 18 {15.000 mm})
L |™ Mate:33 (105.000 mm)

- ™ Mate: 1 (5.000 mm)
m__ . -

20. Add anangle constraint to align the part as shown in the following figure.
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21.

22,

In the Browser, review what you just added and created in the overall assembly and what you

added to the harness assembly.

5 Create Harness Assembly.iam

+ Relationships
+ || Representations
+ Origin

+ |_";Cabinet-80dy:1
+. [ cabinet-Door: 1
+ B Gircuit Board: 1]
+. [ Connector2:1
+. (@ 2EDL15C:1

+. 5 Tie_Down_01:2
+. 5 Tie_Down_01:1
+. 5 Tie_Down_01:3
+. 5 Tie_Down_01:4
+. 5 Tie_Down_01:5
+. 5 Tie_Down_01:6
+. 5 Tie_Down_01:7
+. [ Connector1:1

+ C,"§E= Create Harness Assembly. Connector Harness 1
- C,"§E= Cooling Fan with Cable

Relationships

+|&:| Representations

+ Origin

+ C,'HE‘ Cooling Fan with Cable

+ By Fan:1

@ Insert:4

(& Mate:31

+ |_l Fan Power Connector:1

" Mate:32
|” Mate:33

2 Angle:4(0.00 deg)

Close all files without saving changes.
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Chapter Summary

In this chapter, you learned about Autodesk Inventor Cable and Harness functionality and the basic
workflow to create and document a design.
Having completed this chapter, you can:

= Describe the process for creating a complete cable and harness design, create a harness assembly
in an assembly design, and insert electrical parts.
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