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Study on effects of different accelerators on pre-curing and properties of
anhydride-epoxy system

Zeng Kun, Deng Ying, Zhou Luzhi, Zhou Xuexiang, Yu Chuanbai"
(College of Materials Science and Engineering, Guilin University of Technology, Guilin 541004, China)

Abstract: To investigate the effects of different accelerators and their dosage on the pre-curing and cured properties of
epoxy resin/anhydride systems (EP/MTHPA), this study employed three accelerators—DMP-30, N,N-dimethylaniline, and N,
N-dimethylbenzylamine—to prepare EP/MTHPA cured products at different curing agent dosages. The pre-curing behavior
of the resin system and the mechanical properties, thermal stability, and electrical properties of the cured materials were
studied. The results show that when the accelerator dosage is 0.75 g, the viscosity variation of the resin system is more
suitable for production process control. Among them, the EP/MTHPA/DMP-30 system exhibits excellent comprehensive
performance, with the lowest polymerization activation energy of 74.58 klJ/mol, a heat deflection temperature reaching
123.40°C, a flexural modulus, flexural strength, and impact strength of 123.6 MPa, 2.9 GPa, and 14.8 kJ/m’, respectively,
and a volume resistivity of 9.6x10'® Q-cm.
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Table 1 Formulations for each sample

Y Es EP/g MTHPA/g DMP-30/g #lk/g /g

EMD-0.5 100 83 0.5 0 0
EMD-0.75 100 83 0.75 0 0
EMD-1.0 100 83 1.0 0 0
EMB-0.5 100 83 0 0.5 0
EMB-0.75 100 83 0 0.75 0
EMB-1.0 100 83 0 1.0 0
EMM-0.5 100 83 0 0 0.5
EMM-0.75 100 83 0 0 0.75
EMM-1.0 100 83 0 0 1.0
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Fig.1 Changes of viscosity of resin systems with different

accelerators and their dosage
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Fig.2 Cured DSC curves of resin systems
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Table 2 Curing kinetics parameters of each system

- E /(kI/mol)
TRFE . . . Al(s™)
Ozawa /7). Kissinger Jj ik
EMD-0.75 77.79 74.58 0.99 2.82x107
EMB-0.75 84.74 82.30 1.04 1.08x10°
EMM-0.75 91.26 88.79 1.07 1.91x10°
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Table 3 DTG and heat deflection temperature data of

each system

v T,/C T./C R, /%/C) C,% HDT/C
EMD-0.75  372.71 451.46 1.632 6.98 123.40
EMB-0.75 274.46 446.38 1.275 8.04 76.90
EMM-0.75  404.80 454.89 1.725 4.95 120.40
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