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Introduction

An area that is often overlooked in the rewinding of an electric motor are the internal
connections of the winding. Most coils have multiple wires making up one ‘conductor’
(Figure 1). The reason for this is to allow the wire to be more flexible for installation
while allowing enough cross section for the amount of current that the conductor must
carry. This generates a situation where improper brazing, crimping or other methods of
making the connections will generate a hot-spot due to I°R losses.

Figure 1: Multiple Wires Making Up One Conductor

The Stator Connection Testing

The highest quality connections involve brazing the conductors together in order to make
a solid, low resistance connection. However, mistakes in brazing will cause broken wires
or a loose connection. During the rewind process, the connections are first made, then
insulated and tied down. Figure 2 shows a completed winding set up for power testing.
Normally, during this test, power is supplied to the winding and a ball bearing or dummy
rotor is used to ensure that there is proper rotation. If a coil or connection is reversed,
then the bearing or rotor will stop or reverse.



Figure 2: Motor Set Up for Power Test

AL R
;
\\w\
-—'z-. f.;.

The second part of the power test is to increase voltage until the current matches the
nameplate current. This is applied until the winding and stator core begins to heat and
the operator checks for hot or cold spots on the winding or core.

Infrared Analysis of Test

Another method of evaluating the condition of the winding can be performed. In this
test, prior to insulating the connections, they are left exposed and the power applied to
nameplate value. At that point, infrared images are taken and the connections evaluated,
they should be the same, or lower, temperature than the winding end-turns.

An additional test can be performed, using this method, after the winding is completed
and before it is varnish insulated. With the stator set up as shown in Figure 2, power is
applied up to the nameplate current rating. The winding is then evaluated and any hot
spots are evaluated further, as shown in Figures 3 to 7. This data was taken at Dreisilker
Electric Motors, Inc. (http://www.dreisilker.com) as part of a study on motor repair.



http://www.dreisilker.com/

Figure 3: Stator Winding and Connection as it Begins to Heat
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Figure 5: Stator Winding Heating (2)




Figure 6: Stator Winding Heating (3)
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Figure 7: Stator Winding Heating (4)
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In Figures 3 through 7, taken with a Fluke Ti30 Thermal Imager (http://www.fluke.com),
the connection points were good. Additionally, the winding had passed when the
connections were exposed.

Conclusion

Loose winding connections will generate heat based upon I°R losses. As part of a final
test, infrared can be performed before the connections are insulated, then after. Hot spots
in the windings or connections can be investigated and repaired prior to varnishing,
reducing potential warranty issues. The time to perform the test is negligible as the
power testing is normally performed as part of a rewind quality control step.
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