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Comparative Analysis on Insulation Performance of Traction Motors
for Hybrid Vehicles
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Abstract

The object of this paper is to acquire the data related to insulation evaluation of hybrid vehicle
traction motors. We made a comparative analysis on Insulation Resistance (IR), Dielectric Absorption
Ratio (DAR), and Polarization Index (PI) of the motor stators. The experiment was carried out
according to IEEE Std. 43 and IEC 60085-1 for insulation resistance test standard of rotating
machinery. Test voltage of 500 V was applied between a phase and the enclosure. The IR and the
DAR of used motors were lower than those of new ones. The DAR and the Pl were 0.92~1.02 and
0.74~1.1, respectively and the result did not meet the recommendation basis 2 for insulation level H.
From the experimental results, we could prepare parameters and basis for insulation evaluation of the
traction motor stator by the comparative analysis of short-time insulation resistance changes, DAR and PL

Key Words : Hybrid vehicle, Traction motor, Insulation performance, Insulation resistance (IR),
Dielectric absorption ratio (DAR), Polarization index (PI)
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Table 1. DC voltage to be applied during IR test.

Winding rated | Insulation resistance test dc
voltage [V] voltage [V]
<1,000 500
1,000-2,500 500-1,000
2,501-5,000 1,000-2,500
5,001-12,000 2,500-5,000
>12,000 5,000-10,000
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Fig. 1. Changes of insulation resistance as a
function of voltage application time.
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Fig. 2. Types of currents in insulation materials.
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Table 2. Recommendation minimum PI value.
Thermal class |Minimum polarization index
Class A 15
Class B 2.0
Class F 2.0
Class H 20
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Table 3. Specification of the traction motor.
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Fig. 3. Measurement result of IR.
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Fig. 5. Measurement result of PL
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