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Abstract: Various polymer composites consisting of different polymers and ceramic particles were prepared and then
thermal conductivity was investigated in relation to mechanical properties. Thermal conductivity of the composites
increased with an increase of the ceramic loading. In addition, the use of polymer with high crystallinity and larger par-
ticles was more efficient to enhance thermal conductivity. The mechanical properties such as tensile strength, flexural
strength, and impact strength gradually decreased as the ceramic content increased. It is realized that the selection of
appropriate materials and their combination is prerequisite to adjust the thermal conductivity and mechanical properties
of polymer composites.
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Figure 1. Effects of AL,O; content and size on thermal conductivity of (a) PA66; (b) PC/ABS composites. Comparison plots of thermal con-
ductivity of PA66 and PC/ABS composites, having average particle size of (c) 7 um ALOs; (d) 120 um AlO;, respectively.
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Figure 2. Comparison of thermal conductivity of (a) crystalline PA66, PA6 composites; (b) amorphous PC/ABS, PC composites. Aluminum
oxides (Al,O;) with average particle size of 120 um was added to each polymer.
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Table 1. Melting Properties and Crystallinity of PA66, PA6
Composites with Respect to the Al,O; Content

Al,O; Content T AH,, X,

Matrix 120 um) (C) /g) (%)
10 266.7 68.9 333
20 266.9 60.7 33.0
30 266.3 50.6 314

PA66
40 266.1 44.0 31.9
50 266.5 31.9 30.4
60 266.4 29.7 31.9
10 224.7 52.6 28.4
20 221.1 41.2 244
30 220.9 38.8 249

PA6
40 220.6 34.9 22.8
50 220.4 28.6 22.4
60 220.6 23.9 234
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Figure 3. Comparison of thermal conductivity of (a) PA66; (b) PC/ABS composites by the addition of Al,Os;, ALSiOs, Si;N,, BN.
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Figure 4. Effects of Al,O; content and size on tensile strength of (a) PA66; (b) PC/ABS composites. Aluminum oxides (Al,Os) with different
average particle size of 7 um, 70 pm, 120 um was added to each polymer.
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