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Study on Comprehensive Thermo-mechanical-electric Properties
of Alicyclic Blend Modified Bisphenol A Epoxy Resin

TIAN Lin', JIA Boyan', LIU Jie', SUN Cuiying', WU Xuan®’, ZHANG Jiaxin', LIU Hechen’
(1. State Grid Hebei Electric Power Co., Ltd., Electric Power Research Institute,
Shijiazhuang 050021, China; 2. North China Electric Power University, Baoding 071000, China)

Abstract: In order to improve the comprehensive performance of bisphenol A epoxy resin (DGEBA), bisphenol A
epoxy resin was modified by alicyclic epoxy resin through blending, and the thermal, mechanical and electrical
properties of the blending system were comprehensively analyzed. The results show that when the mass fraction of
alicyclic epoxy resin 2021P is 10%, the blending system have better thermal, mechanical and electrical properties.
Compared with the pure bisphenol A epoxy resin, the glass transition temperature of the blending system increases
by 3.18%, and the bending strength and tensile strength increase by 3.95% and 4.65%, respectively. The leakage

current decreases by 6.03%, the dielectric loss factor decreases by 24.25%, and the power frequency electric
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strength increases by 7.16%.

Key words: alicyclic epoxy resin; bisphenol A epoxy resin; blend; mechanical properties; electrical properties
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Fig.1 Structural formula of 2021P alicyclic epoxy resin
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Tab.1 Theoretical addition amount of each component in

the blend system
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Fig.2 Schematic diagram of curing reaction
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Fig.3 Schematic diagram of spherical electrode structure
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Fig.4 Schematic diagram of plate electrode structure
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Tab.2 Effect of 2021P mass fraction on the glass
transition temperature of 2021P/E-51

2021PJR R /% ISR E/C /(MW /mg)
0 132.1 -0.257
10 136.3 -0.267
20 131.5 -0.249
30 125.9 -0.216
40 126.7 -0.204
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Fig.6 The relationship between the bending strength and

2021P mass fraction of blending system
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Fig.7 The relationship between the tensile strength and

2021P mass fraction of blending system
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Fig.8 The relationship between leakage current and
2021P mass fraction of blending system
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Fig.9 The relationship between the dielectric loss factor

and 2021P mass fraction of blending system
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