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CARBON-CARBON-TITANIUM CARBIDE COMPOSITE MATERIALS 

OBTAINED BY CVI OF POROUS CARBON-CARBON SUBSTRATES 

J.Y. Rossignol, R. Naslain, P. HAGENMULLER, Laboratoire de Chimie 

du Solide du CNRS, Université de Bordeaux-!, 351, cours de la Li­

bération, 33405 - Talence-cédex, France 

and 

L. Héraud, J.J. Choury, Société Européenne de Propulsion,Etablis­
sement de Bordeaux, 33160 Saint Médard en Jalles, France

The 2D-carbon-carbon composites (2D-CC) are made of layers 

of woven graphite fiber cloth linked together by carbon. They are 

used in the space industry as well as in several other fields 

(e.g. disk brakes or prostheses). However, they have some draw­

backs: poor resistance towards air oxidation at high (and even 

medium) temperatures, strong anisotropy in their mechanical pro­

perties (with a tendency to delamination due to weak inter-layer 

bondi ng). 

It has been shown recently that part of these drawbacks can 

be overcome by replacing (partially or totally) the carbon matrix 

by a refractory material such as SiC. The cc-sic composites� ob­

tained by chemical vapor infiltration (CVI) of porous CC-substra­

tes by SiC, are less anisotropie than the conventional 2D-CC com­

posites, their mechanical properties are much higher and their 

resistance towards air oxidation remains excellent up to about 

1500°C (1-3). 

The use of the CC-SiC composites is limited in temperature 

by the volatility of the Si0
2
-protective layer (significant above 

1500°C, in air) and the thermal decomposition of SiC (at about 

2500°C). For this reason, a program of research is now in progress 

for replacing SiC by more stable refractory materials. CC-Tic com­

posites (prepared by CVI of porous CC-substrates by TiC) will be 

more particularly considered here. TiC has been chosen,in a first 

step� as a compromise between thermal stability and ease of pro-
















