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Absract WC, TaC, ZrC and HfC are introduced into carbon/carbon composites by co-woven of carbon fi-
berswith refractory metal filanents, or mpregnating of refractory metal oxides dopedphenolic resin, and further den-
sification isfinished by canmonly used pitch impregnation/carbonization processes Interaction beiveen carbon and
metal compounds is analyzed in detail The reqults showv that the metal filaments react with both the carbon fibers
and matrix carbon and reault in partially detrment t carbon fibers B reaking of both carbon fiber bundles and met-
al filaments occurs due o themal misnatch of these wo kindsof components during repetitious p rocedures of tem-
perature changes B reaking of carbon fibers has never been observed in the case of particle doping with metal ox-
ides Instead of that, a thick layer of high ordered carbon is formed on the surface of the particles abnomally fram
phenolic resin, which is regarded as non-graphitized carbon precuror.

Key words Carbon/Carbon composites, Refractory metal carbides, M icrostructure
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n prepar ing refractory metal carbides
/ 2 [EY
W + TWO; + . NS
weC +WOs 1400 1600 Tah 2 Expansion coefficients of refractory
W+ + 1200 1400 . .
T, + Ti ( THp) + metalsand their carbides
TiC 1700 2250
Tio, + + /10" %K~ ?
. /K
TaC Tazos + ; Ta + 1300 2100 Wi WC Ta TsC 7r Nb Hf
NbC NbOs+ i Nb+ 1300 2100 2093 45 37 45 56 59 60
CiC, Cr,05 + ; Cro+ 1400 1800 400 45 40 6 3 58 57 6 3
MaO; + ; Mo +
Mo,C ° 1200 1500 60 47 45 66 62 &7
Mo + + 1100 1300
HfC HfO, + ; Hf + 1900 2300 800 50 48 69 s 82
1 2 1 73
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Tah 3 Expansion coefficients of C/C cam posites
, / /10" °k"*
Xy Y4
200 -0 33 -0 36
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(2000 2800 ),
600 0 07 0 07
800 0 26 021
c/cC 1000 0 46 0 40
1200 0 66 0 52
1400 0 87 0 80
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