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The next level of complexity would be to indicate that the plug has three connection points. 

Although there is little change in the model, you will be able to define more information
with the electrical terminations on this model, such as each specific termination and the
route of the wire from pin to pin.  There is not a high amount of part detail, but you will
have a higher amount of electrical detail just by adding a few extra points in the model. 

The highest level of detail would be to define the entire product. 

At this point, you would have a very high level of detail for both the digital design of the
model and the electrical properties for this assembly.  You would not only be able to define
the contacts for the electrical part, but you would also be able to define the shells, back
shells, supports, and all other components for the plug.  Keep in mind, although this type of
assembly does show and have the most detail, it also takes the longest to build. 

When determining what you will need to build, be sure to take into account how much time
you want to spend building the part, and what information you need to pull from the part. If
you find you need a high level of information from the part, you will need to be highly
detailed for the product. 

In this course, you will utilize two electrical workbenches, along with all your part and
assembly workbenches. It will be assumed that you have a good understanding of Part
Design and Assembly Design, as well as some understanding of wireframe and surfaces. In
this course you will primarily be using the Electrical 3D Part Design and Electrical 3D
Design workbenches to electrify your parts and products.
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Select the Mounting Equipment icon.    It is located within the sub-toolbar of the
Backshell icon in the Device section.    This will change the part to mounting
equipment.  Equipment properties are always applied to the entire part.  The Mounting
Equipment Definition window appears, allowing you to change the name of the mounting
equipment.

Change the Title to ELEC - Gauge Mount and select OK.  In the tree, the name of the
part at the instance level and its symbol have changed.

The part has been defined as an electrical device.  Now you must define the electrical
connection point.

Electrical 3D Part Design, Page 15© Wichita State University
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Defining a Cavity
Cavities are essentially cutouts or holes in a part that allow other parts to connect to it via
cavity connection points.  Cavities can only be defined in the following types of equipment:

Mounting Equipment Stud

Equipment Terminal Strip

Shell Terminal Block

Single Insert Connector Back Shell

Select the Cavity icon, then select the part.    It is located under the Backshell
Connection Point icon.  You can select the part from the specification tree or from the
workspace.  It does not matter where you select it from, since the cavity is applied to the
entire part.  The Cavity Definition window appears.

Name The name of the cavity

SubType A description or category for the cavity

Electrical 3D Part Design, Page 16 ©Wichita State University
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Standard tab

Axis System Places the cavity via a pre-existing axis
system.  You can also create a new axis system
by selecting the icon next to this field.  

Advanced tab

Constraint Placement Uses existing features for the cavity’s
display

Representation The geometry that will highlight when
the cavity is selected; you can choose
faces, geometrical elements, or sketch
based features

Constraining Geometry These fields define the cavity’s placement

Contact The surface that will touch the cavity
connection point contact surface. 
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Select OK.  The Cavity Definition window re-appears, and a green arrow labeled Segment
tangency should be visible on the newly created axis, pointing in toward the part.  If ever
the green arrow is pointing opposite the desired direction, click the icon beside the Axis
System field and select the Reverse checkbox beside the X axis field.

Select Cancel.  You will now define the cavity from existing geometry.
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Select the Cavity icon, then select the part and change the name to Gage Hole.  

Select the Advanced tab, then select the inner surface of the large hole as the
Representation.  You can also select Hole.2 from the specification tree.  The
Representation element will highlight when the cavity is selected.

Next you will define the Constraining Geometry.  This will define how the part will be
constrained when it is electrically assembled to another part. 

Select the face indicated below for the Contact field.  The green arrow is pointing away
from the part.  When using the Advanced method, the direction of the Segment tangency
arrow cannot be reversed.
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Select Gauge Hole in the Electrical branch.  The geometry that was defined as the
Representation highlights in the workspace.

You should also notice the three new publication elements. 

The first publication, Gauge Hole, is the publication of the electrical cavity definition.  This
publication will not be associated to any geometry.  The other publications are for the
placement constraint elements selected when defining the cavity.  Since you only selected
two elements for the placement constraints, only two publications were created.  In this
case, you have the face publication for the contact constraint and the axis constraint for the
centerline coincidence.

At this point, you are done defining the mounting equipment electrical device. 

Save and close the document.  It is recommended that you save, since you can use the
parts later.
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Change the Name to Connection Face, then select the face shown below for both the
Representation and Contact elements.  This will define the cavity connection point.

Select OK.  You are now ready to define the connector connection points.

Select the Connector Connection Point icon, then select the connector.    The
first connection point to define will be for the input. 

Change the Name to Input and select the cylinder for the Representation.  This surface
is shown below. 
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Select the front face of the connector as the Contact placement constraint.  Again, this
surface is shown.

Select the centerline of the connector for the Coincidence field, then select OK.

Feel free to define the other 3 connector connection points in the same manner.
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Press the third mouse button on ELEC030 - Light in the tree and select Properties.  The
Properties window appears.

Select the Electrical tab.  The light has been defined as a Single Insert Connector.
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All three placement constraints are defined.  If you were to show Line.1 and Line.2, you
would find they make a T shape at the bottom of the light to allow for a coincidence on the
centerline and an orientation of the socket.

Note: The lines are displayed above for illustration purposes; they do not need to be shown.

Many times, to define all three placement constraints, additional geometry must be created.

Select Cancel to the Cavity Connection Point Definition window, then double-select on
the ELEC - Electrical Gauge product at the top of the specification tree.  This will
activate the product again. 

Check the electrical properties of ELEC030 - Socket to determine which type of device
it is.

The socket is a shell.  Shells are allowed to connect via a cavity and a cavity connection
point.
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Close the Properties window and examine the electrical connections in the socket part.

This shell has three electrical connections.  A cavity is defined inside the hole of the shell. 
It also has the same T shape, which is defining the same placement constraints.

Now you are ready to electrically assemble the two items together.

Ensure you are in the Electrical 3D Design workbench, then select the Connect
Devices icon from the Device section.    This will electrically connect two devices
together via their connection points.

Select the light from the workspace.  This will indicate that you are connecting the light
to another device.
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Electrical Assembly Constraints
When two devices are electrically connected, an engineering connection is created to hold
the parts together.  The type of engineering connection created is based upon the Contact,
Coincidence, and Orientation elements specified during the connection point definition. 
These elements constrain to each other when the two parts have been defined.  If one device
has an Orientation element specified and the other does not, a constraint will be missing,
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