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Influences of process parameters on
deposition rate of CVI-TaC
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Abstract: TaC was deposited by chemical vapor infiltration(CVI) method with TaCls-Ar-CsHe H> system in car-
bon fiber felt. The influences of CVI process parameters, such as gas velocity, residence time, deposition tempera-
ture, deposition pressure and the addition of H2, on the deposition rate( expressed by the mass fraction increment of
the sample) of TaC were studied. The results show that CVI-TaC process is controlled by surface reaction, the
maximum gas velocity is 40 cm/s and the minimum residence time is 1. 2 s. The relationship between the deposition
rate and the preform temperature do not accord with Arrhenius formula. The deposition rate increases firstly with
the increase of temperature, reaches the maximum value at 950 C. At 1 000 C, the CVI process is controlled by
pore diffusion. The deposition rate increases obviously with the increase of deposition pressure and the addition of

H».
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Fig. 1 Schematic diagram of CVI reactor
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Table 1 Designed process parameters for CVI-TaC

W(em=s 1) T racty ) % Deposition ] Deposition 7')112/
temperature/ C pressure/ Pa (mL * min~ ')
32-71 1.6-0.7 8 800 600 0
40 1.2 8 800 ~ 1 000 600 0
40 1.2 8 900 600 ~ 8 000 0
40 1.2 8 900 and 950 600 0 and 100
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deposition rate in CVI process
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Fig. 5 Effect of deposition temperature

on deposition rate in CVI-TaC process
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Fig. 9 Effect of addition of H2 on
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