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Prediction of Thermal Conductivity of Spatially Reinforced Composites

LEES

Sang-Eui Lee*, Jae-Suk Yoo*, Chun-Gon Kim**, Chang-Sun Hong**, and Kwang-Su Kim

Key Words : Spatially Reinforced Composites, Thermal Conductivity, Volume Averging, Thermal
Resistance

ABSTRACT

This paper predicted the thermal conductivity of spatially reinforced composites(SRC) by applying the
volume averaging method and the thermal resistance method. The former method employs existing micro-
mechanical theories and conventional transformation rules to constitute relations for the unit cells of the
composites and the latter one uses the analogy between the diffusion of heat and electrical charge. To verify
the theoretical prediction, the thermal conductivity of 4-D(dimensional) SRC was examined experimentally.
The comparison of the numerical results with those measured by the experiment showed good agreement.
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Fig.1 Local and global coordinate system of unit cell.
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Fig. 4 A concept of the application of thermal resistance to
4-D SRC.

Fig.3 A concept of the application of thermal resistance to
3-D SRC.
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Table 1 A unit cell of a lamina of 4-D SRC

Constituent  Unit fiber  matrix rod
Material T300 carbon T300/carbon
k, W/mK 8.3648 25 14.02
k, W/mK 0.8365 25 592

KX (Wank)

R 3056

SRC.

Fean twime)
15 14437
. RTENRTV Y3
813 14333
12 14373
1" 14355

14334
14314

—w AN NGO
! 3
=
b
g
&

MAK. 14.453
MIN, 14139

Fig. 7 A distribution of the thermal conductivity of 4.D
SRC.
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Fig. 8 A cross section of a preform of unidirectional
campasite.
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Fig. 9 Curing cycle for unidirectonal and spatially
reinforced composite.
Fig. 10 Vacuum jig of unidirectional and spatially
reinforced composite.
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Table 2 Thermal conductivity of rod and matrix
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Fig. 11 A 4-D specimen after curing and cutting,
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Fig. 12 Comparison between the predictions and the
experiment.
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