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Fig. 1 Normal spectral emissivity of C/C composites with dif-
ferent filaments distribution. T300 carbon fiber weave
C/C composite (W C/C); Short cut carbon fiber C/C
composite (S C/C)
1. W C/C perform; 2: S C/C perform
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Fig. 2 SEM photos of C/C composites with different filaments
distribution (a) T300 carbon fiber weave C/C compos-
ite (W C/C); (b) Short cut carbon fiber C/C compos-
ite (S C/O)

1. W C/C perform; 2: S C/C perform
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Fig. 3 Effect of n and x on the
normal spectral emissivity
(a): Relationship between absorption index
and normal total emissivity;
(b): Relationship between refraction index

and normal total emissivity
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Fig. 4 Normal spectral emissivity of different
performs and its C/C composites
(a); Weave T300 perform and its C/C composites (W C/C);
(b): Carbon felt and short cut carbon fiber C/C composites (S C/C)
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Table 1  Fitting parameters of D and G peaks of Raman
spectra for different kind of carbon materials
D-line G-line In/I;
Sample - . .

Raman shift FWHM  Raman shift FWHM (Area)

T300 1338.74 210. 27 1593.73 92.64  3.54
Carbon felt 1.339. 84 223.02 1594.59 95.86  3.95
Glassy carbon 1 341. 30 234.79 1595.95 109. 44  4.26

R 2 AP R AR AL . 1500 em T [FE A I
RFFE LA HUERER . 1 150~1 200 em ' iy D'IERFE
JR I A A BRI LR+ IR h A i A D i i 1T AR L1
BEr i . 59 G UER A WA R AR . G g
B 1620 cm ' BRI D' EAR OB K T / T (EASREAR



2912 i S T 529 %

. N 8 R N NN
NONE X6 100um WD 6.0mm NONE X6 100um WD 6.0mm

NONE 5.0 X60 WD 6.0mm

Fig. 5 SEM photos of different carbon fiber performs and its porous C/C composites
(1): Weave T300 perform (a) and its C/C composites (b);
(2); Carbon felt (¢) and short cut carbon fiber C/C composites (d)
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Study on Spectral Emissivity of C/C Composites

ZHU Bo', CAO Wei-wei', JING Min?, DONG Xing-guang' , WANG Cheng-guo'

1. Carbon Fiber Center, Institute of Polymer Materials, School of Materials Science and Engineering, Key Laboratory of Liquid
Structure and Heredity of Materials, Ministry of Education, Shandong University, Ji’nan 250061, China

2. College of Materials Science and Engineering, Shandong Jianzhu University, Ji’nan 250101, China

Abstract Different types of C/C composites were prepared by conventional molding, and the changes in normal spectral emissiv-
ity of samples were tested. The testing results show that spectral emissivity of C/C composite reinforced by short cut carbon fi-
bers is generally higher than the sample reinforced by carbon cloth in the entire 2500—13000nm wavelength region. The struc-
ture of short cut carbon fibers is relatively loose and the number of material particles is less than other samples in unit volume,
which increases the penetration depth of electromagnetic waves. This is the reason for higher normal spectral emissivity and bet-
ter heat radiation property. Meanwhile, the test results of normal spectral emissivity for fiber perform and C/C composite sam-
ples show that the spectral emissivity of resin carbon is better than fiber carbon because of the difference in microstructure for the
two kinds of carbon materials. Laser Raman spectroscopy was employed to analyze the microstructures of different carbon mate-
rials, and the results show that because sp® and sp* hybrid states of carbon atoms in resin carbon produced more vibration

modes, the resin carbon also has higher normal spectral emissivity and better characteristics of heat radiation.
Keywords C/C composite; Spectral emissivity; Resin carbon
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