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Fig.1 Test circuit for medium frequency breakdown
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Fig.2 SEM images of EP/nano-BN composites
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Fig.3 Thermal conductivity and enhancement rate

of EP/nano-BN composites
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Fig.4 Volume conductivity of EP/nano-BN composites
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Tab.1 Carrier mobility of EP/nano-BN composites
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5 2725.97
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Fig.5 Weibull distribution linearity test diagram
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Tab.2 Typical breakdown strength of
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(HA7 . kV/mm)
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0 63.12 6l1. 61 59.12
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2 66. 14 63.27 62. 59
5 63.47 62.37 59. 89
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Tab.3  Proportion factor of EP/nano-BN composites

HORNREE/ H5% /kHz
(wt%) 6 8 10
0 1 1 1
1 1.008 1.014 1.015
2 1.048 1.027 1. 059
5 1. 006 1.012 1.013
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Fig.7 Surface potential decay of EP/nano-BN composites
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Fig.8 Trap characteristics of EP/nano-BN composites
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Study on thermal conductivity and electrical properties of epoxy resin/
nano BN composites in medium frequency transformers

ZHANG Meng-tian', WANG Guo-hai’, MENG Fan-bo', JIANG Tie’, HONG Ze-lin', CHEN Xiang-rong'
(1.Zhejiang Provincial Key Laboratory of Electrical Machine Systems, College of Electrical Engineering,
Zhejiang University, Hangzhou 310027, China;2.Zhejiang Wanma Macromolecule Material. Co., Lid.,
Hangzhou 311305, China; 3.State Grid Hangzhou Power Supply Company, Hangzhou 310000, China)

Abstract: To study the thermal conductivity and electrical properties of epoxy resin ( EP) composites in medium
frequency transformers, nano-boron nitride ( BN) with high thermal conductivity is selected as filler to add into EP.
EP/nano-BN composite samples with mass content 0% , 1% 2% and 5% of nano BN which has been surfaced-trea-
ted by dopamine hydrochloride are prepared by solution blending. The micro-morphology of samples is analyzed by
scanning electron microscope. Thermal conductivity, DC volume conductivity, medium frequency breakdown
strength and surface potential decay characteristics of the samples are studied. The results show that the thermal
conductivity of EP increases by adding nano BN; the volume conductivity and carrier mobility of EP decrease with
the addition of 1 wt% and 2 wt% nano BN; the breakdown strength of samples drops with frequency increasing;
with the increase of nano BN concentration, the breakdown strength increases first and then decreases; the effect of
breakdown strength with frequency increasing can be alleviated, and the surface potential decay of EP can be
slowed down by adding nano BN. In conclusion, the thermal conductivity and electrical properties of EP composites
in medium frequency transformers can be improved by adding 1 wt% and 2 wi% nano BN.

Key words: epoxy resin; nano boron nitride ; thermal conductivity ; volume conductivity ; medium frequency break-

down; surface potential decay



