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ABSTRACT The hardness of C/C composites is reinforced with the increasing of the fiber volume
fraction. When the carbon fiber volume fraction is over 30%, the hardness of C/C composites keeps
constant. The bending strength of C/C composites is reinforced with the increasing of the fiber volume
fraction. High fiber volume fraction results in smaller holes in preforms which can not be well filled by
pyrocarbon, so the bending strength will decline. Therefore, there is an inflexion with the increasing of
the fiber volume fraction. There are three fracture mechanisms-brittle fracture, pseudo plastic fracture
by which whole bundle fiber are drawn, and pseudo plastic fracture by which portion fiber are put out,
in accordance with the variation of the thermal treatment temperature of fibers. C/C composites with

excellent mechanical properties were obtained after heat treatment of carbon fibers at 1600 C.
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Table 1 Relationship between the density and the fiber volume fraction of the preform

Density(g/cm3) 0.391 0.446 0.504 0.560 0.593 0.643
Fiber volume fraction/% 22.4 25.4 28.8 31.9 33.8 36.8

REERRFH 55 mmx 10 mmx4 mm, FHH 55 mmx10 mm THEEGREMMNBEESR TS M
2747, il Instron1195 ZLJ7 AEbTEHRIALIGR MBI YERE. 25 HREE X RERYEEBE R 24 mm; HIEK
B R 0.5 mm/min; #FTATEKAEE (Brinell hardness, HB) MR EER R 25 mmx25 mmXx
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Fig.1 Relationship between hardness of C/C Fig.2 Relationship between bending strength
composites and volume fraction of car- of C/C composites and volume fraction
bon fiber ’ of carbon fiber
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2000 CEiBALTE) Fig.4 Denudation morphologies of carbon
Fig.3 Flexural fracture morphologies of fiber when matrix was tearing
C/C composites (preform treated at
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Fig.5 Flexural fracture morphologies of C/C Fig.6 Flexural failure morphologies of
composites (preform untreated) C/C  composites (preform treated
at 1600 C)
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