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Abstract The "dual-carbon" objectives are driving the transformation of the automotive industry and imposing higher
demands on the low-carbon development of the automotive sector. Regardless of the electrification technology and power
batteries adopted by new energy vehicles, power output and control must be achieved through the electric drive system.
Enhancing the reliability of the drive motor is the foundation for ensuring the overall safety and stability of the vehicle. In
this paper, according to the T/CEEIA 415 standard, taking the drive motor slot insulating material as the research object, three
kinds of interstitial aramid insulating papers with 0.25 mm thickness are selected for the oil compatibility test, and based on
the changes of the physical, chemical, electrical and mechanical properties of the insulating paper surfaces in different cycles,
the degree of damage and the degradation factors of the materials are elaborated in detail. The results indicate that in the oil
compatibility test, the porous structure and surface capillarity enhance the densification of the paper-based structure in the

short term, which is beneficial to the electrical performance. However, with the increase of the test time, the diffusion of
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moisture in the automatic transmission fluid in the oil-paper insulating system is intensified, which triggers the formation of

insulating defects and results in the attenuation of the mechanical strength. When screening insulation materials, changes in

mechanical properties are more intuitive and accurate. In addition, due to the destruction of the hydrogen bond stabilizing

configuration, the amide bond and the C=0 bond strength are changed, and the dielectric properties of the lower density paper

deteriorate significantly.
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Table 1 Method for evaluating the compatibility of commonly used

insulation materials and oil products
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Table 2 Test samples and parameters
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Fig.1 SEM image of the surface of aramid paper before and after oil resistance test
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Table 4 The change in quality and density of the aramid paper after
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Table 5 Aramid paper mechanical properties test results
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Fig.2 FT-IR diagram of aramid insulating paper
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Fig.4 Dielectric constant of aramid paper
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Fig.5 Dielectric loss factor of aramid paper
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