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Influence of preforms and pore structures on
chemical vapor infiltration of TaC

CHEN Zhao-ke, XIONG Xiang, LI Guo-dong

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China )

Abstract The effects of deposition temperature and pressure on the diffusion behavior of TaCls vapor in the perform
pores, and the deposition rats, infiltration depths of TaC in the performs were researched on the basis of theoretical
analyses of the pore structures of 2.5D needle-punctured felts, low-density carbon felts. The results show that at 800—1
000 and 60—400 Pa, the effective diffusion coefficient of TaCls vapor in low-density felt is larger than that in 2.5D
needle-punctured felt; at 800-950 , the deposition rate of TaC in 2.5D needle-punctured perform is larger than that in
the low-density perform, but it is opposite at 950—1 000 . At 800 and 60—400 Pa, the deposition rate of TaC in
2.5D needle-punctured felt is larger than that in low-density felt. The change temperatures controlled by surface reactive
kinetics and diffusion kinetics of pore in TaC-CVI process are 950 in low-density felts and 900 in 2.5D
needle-punctured felts, respectively; at 800 and 200 Pa, the infiltration depths of TaC in 2.5D needle-punctured felts
and low-density felts are all 100%, but decrease obviously with increasing temperature and variation of pressure. In
addition, the infiltration depth of TaC in 2.5D needle-punctured felts is less than that in low-density felts.
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Fig.2 Microstructures of needle-punctured felt (infiltrated with TaC) and pore structure: (a) Microstructure; (b) Inter-fiber pores I;

(c) Inter-bundle pores II; (d) Inter-layer pores III
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Fig.5 Microstructures of low density felts and
2.5D needle-punctured felts after TaC deposition
for 20 h: (a) 2.5D needle-punctured felt, 800 ; (b)
2.5D needle-punctured felt, 850 ; (c¢) 2.5D
needle-punctured felt, 900  ; (d) Low-density felt,
950 ; (e) Low-density felt, 1 000
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