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Finite element analysis of thermal conductivity of three
dimensional and five directional braided composites
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Abgtract :\ The finite\element” model for thermal conductivity was established based on

the micro-structure of \3-D ‘& 5 D-braided composites and the assumption of the braiding yarn
with the hexagon section and the axial yarn with the square section. The transverse and lon-
gitudinal thermal conductivity coefficients of 3D & 5D braided composites were calculated
by thefinite'element method and compared with the corresponding resultsof 3-D & 4-D brai-
ded composites. Theinfluencesof the braiding angle and fiber volumefraction on the thermal
conductivity coefficient were also analyzed. In addition, the distributionsof the temperature,
the thermal gradient and thermal flux of composites were determined, providing a bas s for
the analysis of the coupling problem of thermo- mechanics.
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Table 1 Comparison of numerical results with theresults of referenceq 6-7]
6] Ky/ (W/ (m- K))
y71(°) Vil-% Kyf~<(W/ (mK)) [7] [6]

1 4D 6k 41 0.54 0:694 0.791 0.810 0.916 25
2 4D 6k 41 0.56 0.730 0.821 0.839 0.963 18
3 4D 9k 42 0:58 0.780 0.859 0.875 0.969 72
4 4D 9k 42 0.57 0.700 0.846 0.852 0.969 69
5 4D 9k 48 0.45 0.770 0.740 0.779 0.907 70
6 4D 12k 42 0.54 0.750 0.797 0.807 0.941 67
7 4D 12k 42 0.53 0. 750 0.787 0.794 0.875 34
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Fig.7 Temperature distribution in z direction

for 5D braided composites
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Fig.8 Thermal gradient distribution for 5D braided

composites
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Fig.9 Heat flux distribution for 5D braided composites
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