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Application of Dry Mica Tape with High Thermal Conductivity in
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Abstract: The high thermal conductive insulation structure applied in H-class AC high voltage motor was studied.
The coil samples with the insulation structure were conducted turn-to-turn impulse, withstand voltage to ground,
dielectric loss factor, breakdown voltage, voltage durability (electrical ageing), thermal evaluation and classifica-
tion (thermal ageing) experiments, and the thermal conductivity of several dry mica tapes were tested and anal-
ysed. The results show that the application of dry mica tape with high thermal conductivity could improve the ther-
mal conductivity of insulation structure for motor, and the temperature rise reduces effectively. The insulation
structure also show good electrical performance, and the temperature index reaches 181°C, which can meet the re-
quirements of the insulation structure for H-class motor.
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Fig.1 Schematic diagram of coil sample
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Tab.1 Basic property of high thermal conductive dry

mica tape
TH A B C D E
JEJE /mm 016 019 015 0.17 015
FERIY% 0.09 012 009 010  0.07
B /% 9.5 10.8 8.9 10.6 8.4
ZRE R (gim?) 183 177 175 185 180
PR /(N/10mm) 221 191 192 217 220

LS /(kV/mm) 17.9 14.1 19.0 16.6 19.1
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Tab.2 Thermal conductivity of mica tape

- =R R we SR
/mm H(W/(m-K))
A 0.16 5452-1DH 0.363
B 0.19 5452-1DH 0.432
C 0.15 5452-1DH 0.303
D 0.17 5452-1DH 0.398
E 0.15 5442-1 0.286
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Tab.3 The tand index and breakdown voltage

A AR FE K2 tand/ %

ETRE) I 180°C e

KV
02Uy 0.4U, 0.6U, 0.8U, 1.0Uy Atand 0.6Uy

1-1 0.53 0.67 0.86 1.18 1.43 0.16 6.58 50.6
1-2 1.02 1.14 1.41 1.87 2.15 0.19 6.75 49.4
1-3 0.53 0.71 0.96 1.42 1.83 0.22 6.59 52.6
1-4 0.66 0.84 1.04 1.48 1.84 0.19 7.13 50.3
1-5 0.68 0.86 1.08 1.62 1.92 0.20 7.94 52.8
2-1 0.46 0.56 0.92 1.39 1.78 0.23 6.62 —
2-2 0.53 0.70 0.89 123 1.48 0.19 7.08 —
2-3 0.50 0.64 0.83 1.17 1.39 0.16 6.86 —
2-4 0.56 0.61 0.93 1.75 1.63 0.18 6.75 —
2-5 0.71 0.94 1.15 2.01 1.82 0.22 7.06 —
HARER <1.50 — — — — <0.25 <8.00 >42
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Tab.4 Electrical ageing test results of the coil sample
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Fig.2 The thermal lifetime curve
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Tab.5 The thermal lifetime equation and

temperature index
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