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Study on Compatibility Between Insulating Materials and
Transmission Fluid for Electric Vehicle Motor
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Abstract: In this paper, the compatibility of four kinds of insulation materials, including enamelled round wire,
enamelled rectangular wire, impregnated resin, and rubber gasket materials, with automatic transmission fluid
(ATF) for oil-cooled electric vehicle motor was studied. Deionized water was added to ATF and the volume
fraction was 0.5%, the compatibility experiments of four insulation materials with ATF were conducted at 155°C
according to the thermal class. The results show that the enamelled round wire, enamelled rectangular wire, and the
impregnated resin has good compatibility with ATF. The performance of acrylic rubber was degraded obviously
during the experiment, which does not meet the performance requirements of sealing materials.
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Fig.1 Comparison of enamelled round wire

before and after test
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Fig.2 Breakdown voltage of enamelled round wire
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Fig.3 Comparison of enamelled rectangular wire
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Fig.4 Breakdown voltage of enamelled rectangular wire
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Fig.5 Comparison of impregnating resins

before and after test
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Fig.6 Breakdown voltage of impregnating resins
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Fig.7 Volume resistivity of impregnating risins
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Fig.8 Mass and volume change rate of acrylic rubber
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Fig.10 Acidity, water content, and resistivity at different

temperatures of ATF
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