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Evaluation of Thermal-Transmission Properties of
PAN Carbon Fiber at High Temperature
HE Fengmei, LI Zhongping, FENG Zhihai, CHEN Conghui, LI Qi, WANG Xiaoye

(Science and Technology on Advanced Functional Composites Laboratory,
Aerospace Research Institute of Materials & Processing Technology , Beijing 100076, China)

Abstract: The thermal diffusivity of two kinds of T300 carbon fiber containing different carbon was measured by laser
flashing method at temperature 100 ~2 700 °C, and the crystallographic parameter was measured by X-ray diffraction
(XRD) using the Rietveld method after high temperature testing. The results show that thermal diffusivity decreases slowly
and thermal conductivity increases in the stage of taking off the resin around the carbon fiber at 100 ~800 “C, and the
thermal diffusivity and thermal conductivity increase synchronously at 1 300 ~ 1 800 °C in non-carbon going off stage.
Comparing non-carbon going off stage, thermal diffusivity and thermal conductivity in carbon configuration adjusting and
optimizing stage increase more slowly at 1 800 ~2 500 °C. After 2 500 °C treatment the thermal diffusivity and thermal
conductivity are similar to those of C/C and graphite, and the datas of the thermal conductivity increase almost 20 times
than the original carbon fiber in 100 ~2 700 °C.
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Table 1 The content of two kinds of carbon fiber

Samples N/ % C/ % H/%
No. 1 6.322 93.15 0.221
No. 2 6.992 92.35 0.252
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Fig. 1  Carbon fiber sample preparation program by laser flashing method
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Table 2 The repeatability of measured results of four samples’ thermal diffusivity

Thermal Diffusivity/cm? + s !

T/C Average Standard deviation Cv/%
No. 1-1 No. 1-2 No. 1-3 No. 1-4

100 0.048 4 0.047 9 0.058 5 0.048 6 0.050 9 0. 005 108 10.0

300 0.047 0 0.046 8 0.053 4 0.048 7 0.049 0 0. 003 071 6.3

500 0.0457 0.045 1 0.052 5 0. 046 4 0.047 4 0. 003 425 7.2

800 0.044 5 0.043 8 0.052 1 0.045 5 0.046 5 0.003 814 8.2
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Table 3 The repeatability of measured results of eight samples’

thermal diffusivity

Thermal diffusivity/cm? « s~

1

Samples
100 C 300 C 500 C 800 C
No.2-1 0.0433  0.0412  0.0402 -
No.2 -2 0.042 9 0.040 4 0.039 7 -
No.2 -3 0.040 2 0.0380 0.037 1 -
No.2 -4 0.038 6 0.036 2 0.035 1 -
No.2-5 0.0409 0.0382  0.0372 -
No.2-6  0.0423 0.0393 0.0391 0.0395
No.2-7 0.0413 0.0389 0.0377  0.0373
No.2-8 0.0408 0.0378 0.0365 0.0363
Average 0.041 3 0.038 8 0.037 8 -
Cv/ % 5.6 6.1 4.6 -
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The measured results of thermal diffusivity of two
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Table 4 The crystallographic data with XRD Rietiveld method

Samples Temperature/C dyp,/10 7' nm /10 "' nm ¢/10 ! nm

No. 1 1 800 3.4252 2.488 5 6. 850
2 500 3.407 5 2.475 2 6.8150
2 700 3.389 5 2.4213 6.778 9
No. 2 2 500 3.407 9 2.276 8 6.8158
2 700 3.3807 2.323 1 6.779 3
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