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Testing of Thermal Conductivity of Pitch-Based Carbon
Fibers by Indirect Test Method

WU Huang YE Chong LIU Hongho LIU Jinshui LI Xuanke

(Research Center for Advanced Carbon Materials, College of Materials Science and Engineering,

Hunan University ,Changsha 410082)

Abstract The axial electrical resistivity of individual pitch—based carbon fiber of six kinds carbon fibers was
measured by a four-probe method.The thermal conductivity values were calculated by different empirical formulas, re-
spectively and the calculated values were compared with the published values.The results show that the thermal conduc-
tivity values calculated from the formula A =1261/p are consistent with these pitch-based carbon fibers with thermal con-
ductivity over 600 or less than 300 W/ (m-K).For the pitch-based carbon fiber that thermal conductivity is between 300
and 600 W/ (m-K) ,its calculated thermal conductivity based on the formula A =440000/ ( 100p+258)-295 is more ac-

curate.Based on this test, the relationship between the electrical resistivity of individual pitch-based carbon fiber and its

thermal conductivity is established as A =152740/(100p+22) —26,which has stronger universality.
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A =1261/p ("
A =1272.4/p — 49.4 (2)"
A = 440000/ (100p + 258) - 295 (3)!*
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Fig.2  Cross section morphologies of six kinds of pitch-based carbon fibers
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Tab.1 Thermal conductivity of pitch-based carbon fibers

W/(m-K)

TR 4= A Ay A3 J A A E
K1100 1099.42 1058.14 884.86 1100
K13D2U 799.08 757.30 762.98 800
K13C2U 609.87 566.39 651.64 620
XN-90 428.89 383.76 501.27 500
P55 156.99 109.41 119.60 146
P25 103.66 55.60 3.41 97
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Fig.3 Relationship between thermal conductivity and

electrical resistivity of pitch-based carbon fibers
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Tab.2 Thermal conductivity and deviation of individual

pitch-based carbon fibers W/(m-K)
LR Ay W/ % || FF4ERS A, 2=/ %
K1100 1088.89 1.01 XN-90 455.83 8.83
K13D2U 822.56 2.82 P55 159.14 9.00
K13C2U 640.98 3.39 P25 97.38 0.39
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