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Effective Thermal Conductivities of CF3327 Plain-weave Fabric Composite

Nam Seo Goo™, Young Kyu Moon", Kyeongsik Woo

ABSTRACT

The purpose of this study is to measure and predict the thermal conductivity of CF3327 plain-weave fabric composite
made by Hankuk Fiber, Co. An experiment apparatus based on the comparative method has been made to measure the
thermal conductivities of the composite material. Its accuracy was proved by measuring the thermal conductivity of graphite
which is well-known. Micro-mechanical approaches are useful to assess the effect of parameters such as fiber and matrix
material properties, fiber volume fraction and fabric geometric parameters on the effective material properties of composites. In
this study, prediction was based on the concept of three dimensional series-parallel thermal resistance network. Thermal
resistance network was applied to unit cell model that characterized the periodically repeated pattern of a plain weave. The
numerical results were compared with experimental one and good agreement was observed. Also, the effects of fiber volume
fraction on the thermal conductivity of several composites has been investigated.
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Fig. 1 Experimental apparatus for thermal conductivity
measurement.

&;;;&

Fig. 2 Principle of TC measurement and specimen.
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Fig. 3 The experimental result of graphite.
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(b) Idealized unit cell
Fig. 4 Unit cell of plain-weave fabric lamina.
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Fig. 5 Geometry of the wunit cell.
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Table 1 Summary of experimental results
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Fig. 6 The experimental result of CF3327 carbon/epoxy
composite (thickness direction).
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Fig. 8 The SEM photograph of CF3327 carbon/epoxy composite.
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Table 2 Thermal conductivities of constituent materials
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Fig. 7 The experimental result of CF3327 carbon/epoxy composite
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Fig. 9 Effective thermal conductivities of plain woven fabric
lamina,
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