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Effects of Fibre Orientation on Thermal Conductivity of Epoxy/Glass Fibre Composites
Shi Chaofan', Chen Shuping', Wang Yang®, Jin Shufeng', Yu Yang’, He Yuanxin®, Yang Shuai’, Xiong Zhenyan®, Shi Qingzhi'
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Abstract : In order to investigate the thermal conductivity of epoxy/glass fibre (EP/GF) composites, the thermal conductivity
was firstly determined for the isotropic model by using the transient plane source (TPS) method and the transient hot wire method to
demonstrate the effects of sampling method and location on the thermal conductivity, and the differences between the results of the
two measurement methods were also analysed. Then, the relationship between fibre orientation and thermal conductivity was investi-
gated using the TPS method for the anisotropic model, and the results were verified using a series-parallel model. Meanwhile, the
thermal conductivity at varying temperatures was fitted to calculate the thermal conductivity of EP/GF in the liquid hydrogen tem-
perature region. The results show that the thermal conductivity of EP/GF is related to the sampling method and unrelated to the loca-
tion of the sampling. The difference in transfer of internal fibre yarns of EP/GF during testing contributes to the difference in the de-
termination of the two measurement methods. The thermal conductivity along the fibres is greater than the thermal conductivity verti-
cally to the fibres. The resin matrix softens and decomposes after sanding, as well as the glass fibres become bared and the number
of micro convex at the contact interfaces increases, which results in an increase in the thermal conductivity of EP/GF as a support
structure with wearing. The results obtained can provide a scientific and theoretical basis for the use of EP/GF as a support structure.

Keywords : epoxy/glass fibre composite ; thermal conductivity ; transient plane source ; fibre orientation ; anisotropy
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