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Shielding performance, thermal conductivity and mechanical properties of boron containing high tempera-
ture resistant epoxy resin shielding material

YU Ming"’, WANG Yiyuan">, WU Rongjun', NIE Lingxiao', ZHU Guohua', JIA Jingxuan', XU Xiaohui', CHEN Cheng',

ZHANG Duofei', LI Xiaoling"?, CHEN Xianglei"?, GUO Zhirong'
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2. Innovation Center for Ocean Nuclear Emergency Radiation Monitoring and Protection Technology, Wuhan 430064, China)

Abstract : Boron-containing high-temperature resistant epoxy resin possesses comprehensive advantages including high
temperature resistance, radiation resistance, light weight, structuralization, efficient neutron shielding, and holds great potential for
service under harsh working conditions. To investigate the shielding, thermal conductivity and mechanical properties of boron-
containing high-temperature resistant epoxy resin shielding materials, firstly, the shielding performance of the composites was calcu-
lated using MCNPS5 code, then multiple groups of formulations were designed and the composites were prepared. Subsequently, the
surface modification process of boron carbide was studied, and the effects of boron carbide content and particle size on the thermal
conductivity and mechanical properties of the composites were finally explored. The shielding calculation results show that the
boron-containing epoxy resin with a boron content of 6% exhibits superior neutron shielding performance. Smaller particle size of
boron carbide filler results in lower neutron transmittance. Among the three typical filler distribution models, the face-centered cubic
model has a larger number of filler particles and higher probability of neutron scattering and absorption. Surface modification tests
confirm that the functional groups of silane coupling agent have been successfully grafted onto the surface of the powder. The results
of thermal conductivity and mechanical properties indicate that heat distortion temperature (HDT) of the boron-containing high-

temperature resistant epoxy resin exceeds 200 °C. As the boron carbide content increases, HDT increases non-linearly and the
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thermal conductivity shows an S-shaped growth. The mechanical properties (including tensile strength, compressive strength, flexur-

al strength, and impact strength) of EP composites generally show a downward trend. With the decrease in boron carbide particle

size, the tensile, compressive, flexural, and impact properties of the composites increase due to the enhanced interface interaction.

This work provides a theoretical basis and technical support for the engineering application of high-performance epoxy resin-based

neutron shielding materials.

Keywords : high temperature resistant epoxy resin ; boron carbide ; surface modification ; shielding performance ; thermal

conductivity ; mechanical property
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