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Abstract: To explore the effect law of hydrothermal ageing on performances of epoxy resin, a hygrothermal resistant epoxy
resin was prepared by blending highly reactive and thermally stable glycidylamine-type multifunctional epoxy resin
(TGDDM) with bisphenol A-type epoxy resin (DGEBA) according to different mass rations in this paper. Different samples
were subjected to 100°C boiling water ageing experiments, and the performance degradation of the blended epoxy resin
system and traditional epoxy resin system before and after ageing was analyzed from microscopic and macroscopic levels.
Additionally, the mechanisms underlying the hydrothermal resistance of blended epoxy resin systems was analyzed by MS
molecular dynamics simulation. The results show that when the mass ratio of DGEBA to TGDDM is 2: 1, the thermal-
mechanical-electrical properties of D-MLB-2 system are better than those of traditional epoxy resins. Its glass transition
temperature (7,) is 174.2°C, the bending strength is 107.26 MPa, and the electric strength is 44.0 kV/mm. After 8 days of
ageing, the 7,, bending strength, electric strength, and dielectric loss factor retention rate of the D-MLB-2 system are better
than those of the conventional epoxy resin system. This research provides a theoretical basis for the development of
hydrothermal resistant insulating materials and the exploration of hydrothermal ageing mechanisms.
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Fig.1 Infrared spectra of four kinds of epoxy resin samples
before ageing
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Fig.2 Infrared spectra of four kinds of epoxy resin samples at

different ageing stages
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Fig.3 Bending strength of four kinds of epoxy resin samples
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Table 2 Bending strength retention of four epoxy resin

samples at different ageing stages

o 25 il 5 5 R B %
B
Zod Zitad Z8d
E-51 100 75.35 64.70
D-MLB-1 100 83.30 7430
D-MLB-2 100 91.00 80.59
D-MLB-3 100 92.27 79.27
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Fig.4 SEM images of cross sections of four epoxy resin

samples at different ageing stages
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Table 3  Glass transition temperatures of four epoxy resin

samples at different ageing stages

i e
WA
ZMod Zthad Zi8d
E-51 144.0 134.0 132.0
D-MLB-1 176.7 159.1 148.0
D-MLB-2 174.2 154.4 149.6
D-MLB-3 168.8 154.0 149.0
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Table 4 Thermal stability parameters of four kinds of

epoxy resin samples
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Fig.5 Electric strength of four kinds of epoxy resin samples

at different ageing stages
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Fig.6 Dielectric loss factor of four kinds of epoxy resin

samples at different ageing stages
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Table 5 The mass ratio of two sample models
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Fig.7 The optimized models of E51 and D-MLB-2 samples

(uncrosslinked)
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Table 6 Diffusion coefficients of different samples
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