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Development of measurement method of thermal conductivity distribution for
composite materials and its application to fiber orientation detection

Nagano, Hosei
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In this study, a new method to measure three dimensional thermal diffusivity
for carbon fiber reinforced plastics in both micro-schale and macro-schare with high accuracy has
been developed. This method has been applied to fiver orientation detection method for carbon fiber
reinforced thermoplastic, and measurement technique and theory to obtain both thermal conductivity

distribution and fiber orientation distribution have been developed.
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Sample CFRP1 CFRP2 CFRTP
Carbon fiber type Pitch PAN PAN
Matrix resin Epoxy Polyamide 6
Fiber length Continuous Discontinuous
Fiber orientation Uni-directional Unknown
Lamination 1-ply -
Sample size(mm) 100 X 80 150 X 150 130 x 130
Thickness(mm) 0.14 0.085 15
Heating freq. (Hz) 1.0 0.1 0.01
Laser power(mW) 100 50
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i 1 2 1 2 1 2
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Biss 0 180 0 180 56.0 -122.6
P 76.7 4475 4.7 28.8 7.7 3.2
Q 445.9 766  1259.1 15.7 5.5 13.8
& 2.0 2.0 13.4 2.5 2.7 2.0
u; (deg) -89.8 90.2 -89.9 87.9 -32.6 135.8
o (deg) 7.1 7.1 29.9 30.4 23.6 21.4
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