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Analysis of Thermal Conductivities of Carbon/Phenolic and
Silica/Phenolic Ablative Composites by Laser Pulse Method

H.Y.Kim", P. W. Kim*, S. H. Hong*, Y. C. Kim**, B. H. Yeh** and B. Jung**
ABSTRACT

The thermal properties of carbon/phenolic and silica/phenolic ablative composites were investigated by
measuring the heat capacity, thermal diffusivity and thermal conductivity. The heat capacities of
carbon/phenolic and silica/phenolic composites were calculated from differential scanning calorimeter
curve. The thermal diffusivities of carbon/phenolic and silica/phenolic composites were measured by the
laser flash method with varying laminated direction, i.e., with laminar direction and across laminar
direction. The thermal diffusivities decreased with increasing temperature. The thermal conductivities of
carbon/phenolic and silica/phenolic composites were calculated using the heat capacity, density and
thermal diffusivity. The thermal conductivities increased with increasing temperature. The thermal
conductivity of with laminar direction is two times higher than that of across-laminar direction in
carbon/phenolic composite due to the directionality of thermal conductivity of carbon fiber. The thermal
conductivities of two dimensional fiber reinforced composites were analyzed using the conductivities of
constituents and volume fraction of each constituent. The thermal conductivities of carbon fiber and silica
fiber were calculated from thermal conductivities of carbon/phenolic and silica/phenolic composites. The
thermal conductivities of carbon/phenolic and silica/phenolic composites at RT were predicted from
thermal conductivities of fiber and resin with varying the volume fraction of fiber.
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Fig. 1. Schematic diagram of laser flash equipment
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Fig. 2. Schematic diagrams of specimens of carbon/phenolic
and silica/phenolic composites for thermal diffusivity
measurement. {a) With laminar direction, (b} across lam-
inar direction
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Table 1. The density, weight fraction and volume fraction of carbon/phenolic and silica/phenolic composites

Temperature, °C

Fig. 3. The specific heat capacities of carbon/phenolic and sili-
ca/phenolic composites
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Fig. 5. Thermal diffusivities of carbon/phenolic and silica/phe-
nolic composites with varying temperature
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