Motor-CAD Form Wound winding model
calibration using Flux FEA

Description
These notes give brief introduction to the modelling of a form wound machine in Motor-CAD
and how the Motor-CAD winding model can be calibrated using finite element analysis.

The form winding is a complex component in the machine making accurate modelling of the
winding difficult to do analytically, the link to FEA is intended to allow the analytical model to
be verified and if necessary calibrated.

Machine Geometry

Theslottypeshoul d be set t o O0For mTh&geomettyddimansions dnd wn
the slot wedge dimensions are set from the radial cross section view.
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In the winding editor the dimension inside the slot are defined.

In the definition there are 2 coils in each slot. One coil in the bottom and the other in the top
of the slot. Each coil comprises a number of conductor bars surrounded by and insulation
and impregnation.

To enter the winding geometry user must specify the following information:

Slot base and slot top spacer thicknesses

Phase spacer thickness

Slot base spacer to slot base gap

Slot top spacer to slot wedge gap

Width and Height of each coil

Coil Insulation thickness

Number of conductor bar rows and columns in each coil
Width and Height of each conductor bar

=4 =4 =4 =4 -4 -4 -4 -4

The spacing of the conductor bars is assumed to be uniform within each coil.
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Cooling options, losses and other machine details should now be entered into the model.
The copper losses of 250W have been added to the model as shown below:
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Steady State Analysis

The steady state results are shown below. The traditional mush wound winding is modelled
in Motor-CAD using the layered winding model. The form wound winding is modelled in
Motor-CAD using a node for each of the coils (outer and inner) with adjacent tooth nodes.

The temperatures of the coils and the tooth nodes are shown in the schematic view as
shown below:
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The schematic view only shows a simple representation of the circuit. In the Circuit editor the
full circuit can be seen:
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The temperatures can also be viewed on the machine cross sections:
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Transient Analysis

Transient analysis of this machine can also be made. The duty cycle is set up as shown
below:

Selecting the Transient Graph tab will automatically run the transient analysis and produce
the graph shown below:
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