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Application of High Thermal Conductive and High Temperature
Resistant Epoxy Encapsulating Resin in Low Voltage Motor

SHI Kaihua, LIU Guanfang, NIU Yulong, MA Hongliang, LEI Pingzhen
(CRRC YonglJi Electric Co., Ltd., Xi'an 710016, China)

Abstract: In order to improve the thermal conductivity and environmental resistance of motor insulation system,
we analyzed the conventional properties, heat resistance, thermal conductivity, and environmental resistance of a
high thermal conductive and high temperature resistant epoxy encapsulating resin. A prototype was made, and the
application performance of the epoxy encapsulating resin in low voltage motor was tested. The results show that
the epoxy encapsulating resin has excellent mechanical and electrical properties, excellent low temperature and
thermal shock resistance, and good compatibility with enameled wire, and the thermal conductivity and tempera-
ture index reach 1.18 W/(m'K) and 187.5°C, respectively. The application of high thermal conductive insulating
resin could effectively improve the thermal conductivity of the motor insulation system, under the same conditions,
the temperature rise of motor decreases by 20.7°C compared to the motor with ordinary high temperature resistant
insulating varnish. At the same time, compared with the vacuum pressure impregnation process, the insulation sys-
tem of the motor made by the vacuum encapsulation process has better integrity, electrical properties, and humidity
resistance, and the disadvantage of low paint hanging at the groove is avoided.
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Tab.1 Comparison of the insulation process
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Fig.1 Appearance of the asynchronous motor after

insulating treatment
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Tab.2 General performance of the epoxy casting resin
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Tab.3 Thermal oxygen ageing life of the epoxy casting

resin at different temperature
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Fig.2 Heat resistance of the epoxy casting resin
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Fig.3 Appearance of the epoxy casting resin after

low-temperature cold and thermal shock tests
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Fig.4 Breakdown voltage of the varnished wire before

and after soaking the epoxy casting resin
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Fig.6 Dielectric loss factor of the asynchronous motor
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Fig.7 Partial discharge voltage of the asynchronous motor
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