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Abstract: To resolve the basic application problems of carbon fibers in ablative heat protection composites, the high
temperature revolution of the structures, elemental contents and surface features of carbon fibers were discussed and their
mechanical and thermal physical properties were also given. The influence of ash content on the mechanical and anti-oxi-
dation properties of carbon fibers was disclosed. The microstructure development of carbon fibers, influenced by carbon
matrix, was determined during the formation process of C/C composites. The mechanical performance of C/C composite
was influenced by the surface features of the carbon fibers used as the raw materials. The carbon fibers with high mechani-
cal performance can prevent their fracture during ablation. By control the maximum heat-treat temperature during the man-
ufacture of C/C composites, their mechanical performance can be increased.
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Fig. 1 Content changes of the non-carbon elements during heat-treatment
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fibers heat-treated at different temperatures
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Table 1 Atomic content of the carbon fibers
No. Fiber types /%  O/% N%  0/C
1 T300 77.44  18.81  3.75  0.24
2 Hif;;‘;‘;“;’;é‘(‘;m 97.96  2.04 0 0.02
3 GCFI 82.54  17.46 / 0.21
4 Hightemperature o) 5yl 580 0,05

treated GCF1
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Table 2 Results of the mass loss ratio of different carbon fibers

Carbon fibers Ode.IZ.mg Mass loss ratio/% Ash content/%
conditions
1# 0.5 <0.1
2# 0.4 <0.1
3# 375 +1 C, 24h 1.75 0.42
44 2.40 0. 66
S5# 1.9 0. 47
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Fig. 8 Tensile strength at high temperatures of the carbon fibers

with different ash contents
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1# GCF1 Original surface

2# GCF1 Hig Temperature treated surface
3# T300 Original surface

4# T300 Hig Temperature treated surface
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