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The rapid curing behavior and properties of epoxy resin under microwave irradiation

WU Chengyi' LI Xiao° WU Jiali" HAN Jinhui' ZHANG Jianjun' MA Sude'***
'(School of Materials Science and Engineering, Xihua University, Chengdu 610039, China)

*(Key Laboratory of Materials and Surface Technology (Ministry of Education), School of Materials Science and
Engineering, Xihua University, Chengdu 610039, China)

*(Sichuan Energy Equipment Intelligent Welding Engineering Research Center, School of Materials Science and
Engineering, Xihua University, Chengdu 610039, SChina)
‘(Laboratory of Advanced Energetic Materials and Devices, School of Materials Science and Engineering,
Xihua University, Chengdu 610039, China)

*(Dongfang Electric Machinery Co., Ltd., Deyang 618000, China)

ABSTRACT Epoxy resin is an insulating material with excellent performance and wide application, but it must be
cured to play a role, and the traditional curing method is inefficient and energy consuming. Using microwave
irradiation for insulation with epoxy resin system curing research, through the material system temperature change to
explore the curing process, the use of curing degree, infrared spectroscopy, thermogravimetric analysis, micro-
morphology, mechanical properties, electrical properties and other means of analytical characterization of the
product properties and curing products with the traditional way of curing products were compared. The results show
that, without changing the material system, microwave curing can shorten the curing time by more than 95% and
improve the degree of curing by 3%, microwave curing and thermal curing products with the same chemical
structure and better thermal stability, electrical properties close to the tensile strength, bending strength, impact
strength increased by 4%, 3.8%, 6%, respectively, microwave curing products in the microstructure appears to be
more homogeneous and densification. Microwave curing technology provides an innovative path for the efficient
preparation of epoxy resin coatings for insulation. Subsequent research should focus on the analysis of multi

physical field coupling mechanisms and the development of intelligent equipment to accelerate its industrialization

process.

KEYWORDS Microwave curing, Epoxy resin, Electrical materials, Curing degree
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Fig.2 Dumbbell shaped sample and tensile strength testing
process
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process
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Fig.4 Impact strength test using simply supported beam
method
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Fig.6 Temperature changes during microwave curing of
epoxy resin system at different powers
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Table 1 Curing degree of epoxy resin system under different curing conditions

[E AL I 18] / min 70 W B I3/ % 210 WHLE IR / % AR /%
Curing time 70 W microwave power 210 W microwave power Thermal curing
10 — 67.8 93.7

30 55.9 83.5

60 67.6 97.1

90 71.2 97.2

120 72.8 —

T+ FAE AL RIS 18] 9 R T 48 h80 °C/8 he

Note: The curing time is 48 h+ 80 °C/h at room temperature.
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Table 2 Mechanical properties under different curing methods

[i] A A Fr{H5EE / MPa L5 / MPa PSR / (kT -m™)
Curing samples Tensile strength Bending strength Impact strength
#A[f 1k Thermal curing 63.76 210.861 3.260
T8 [ 4k Microwave curing  66.32 218.665 3.478
HAXS Z{H Relative difference 4% 3.8% 6%
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