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Thermal Conductance of Axial Carbon Rods C/C Composites Woven
With Different T300 Carbon Fiber

Feng Yangyang Cui Hong Li Ruizhen Wu Shufeng
(Xi’ an Aerospace Composites Research Institute, Xi’an 710025)

Abstract By taking axial carbon rods 4D preform woven with two kinds of T300 grade PAN based carbon fiber
made in China as reinforcement and high temperature coal-tar pitch as matrix precursor, the C/C composites with a
density up to 1.95 g/cm’ were prepared by using combined impregnation-carbonization and graphitization techniques.
Thermal conductivity of the C/C composites from RT to 800°C and the influencing factors were discussed. The results
show that thermal conductance of the C/C composites is decreased with increasing of the temperature under the experi-
mental condition. Because of the own features of raw materials and the directivity of preform, the thermal conductivity
of the C/C composites along radial direction is higher than that of axial direction. C/C composites with higher densi-
ty, lower porosity and higher graphitization degree have higher thermal conductivity due to their excellent connectivity
between crystal particles and gradually perfected crystal microstructure. The thermal conductivity of the C/C compos-
ites with low pressure heat treatment as its final process is higher than that after high pressure carbonization. The ther-
mal conductivity of C/C composites prepared by T300 carbon fibers made in China is similar to that of the C/C com-
posites prepared by Toray T300 carbon fibers.

Key words Carbon fiber, C/C composites, Axial carbon rods weaving method, Thermal conductivity
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Tab.1 Properties of carbon fibers
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LR .
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CF1 3970 215 1.61
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Fig.1  Preform structure of C/C composites
woven by axial carbon rods

1.3 HEREMNX R RAE
1.3.1 #iEfiae

Tt e FOAR [ 43 1 2R B2 R A RO
N TF 3, KRR @12. 7 mm x 3 mm, * H
NETZSCH LFA 457 A S0 43, I 5 1k I 23l
(RT) 2 800°C Hy Ho #4 2 AR O, THR 3R N
— 114 —

10°C /min, F54E Ar U, A PHRHIOIA SR A
(1)

A=c,-a-p (1)
e, A ;o T TR p il ke B R W %
JZ,
1.3.2 FRBERFALE

B—2 i (AP F 5 4), RS 20 mmx20
mmx20 mm, 2B YB/T908—1997 , #i¢ 18 B 25 fE /K ¥
MR C/C A RHRL 2 BE P ALK
1.3.3 A=ELE

¥ C/C 5 A MRS IO R, BT RE S AE v
Bruker D8 ADVANCE X ST TIE . A58
TR ETRE (dyyy ) FIER AR HERD R BE (L, ) FI I R 38
HHE PR 002 T, THEAINF .

dy, = A/ (2sinf) (2)

L, = KA/ (BcosH) (3)
A, A S X G K, BUE 0. 154 18 nm, 6 2 002
R, B Rl e K A IE 7 A 1,

fi 5L g P Franklin £ 3C, H Mering F1
Maire A =0i5A,

0. 3440 — d,,
€70.3440 - 0.3354
H1,0. 344 0 58 A A BRALEL 245 F B 0 J2 (B B
0.355 4 Sy PRARA B AR AR Y )2 (B] B
2 #RE5ITR
2.1 EARYIEEEE
FARI A B A PP REMIAZE R 2,
2 R HEEAMRE

Tab.2 Basic properties of samples
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Fig.2 Axial and radial thermal conductivity of C/C composites
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Fig.3 Axial and radial thermal conductivity of 1* and 2-1*
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Tab.3 Thermal conductivity of C/C composites
W/(m-K)

e 20C 800°C
f— i P m

1* 64.2 156 52.0 85.2
2-1* 96. 1 194 60.7 84.8
2-2% 95.7 143 58.1 74.2

3# 78.8 126 44.4 72.0
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