%31 3% 12 W T OHL MR 2 R Vol. 31 No. 12
2016 £ 12 A Journal of Inorganic Materials Dec., 2016

X EHS: 1000-324X(2016)12-1327-08 DOI: 10.15541/jim20150528

tEREFR S N ARG X AR R 4514
52 M B SUE R 5%

Vg, UM, $WH Y B F | Koyo Norinaga®, &% % *
(1. LifERE BER, KFAR, L 2004442, LiBEXKF MHLSF ARSI BBARKT H LY S, Lk
200444; 3. UM KF MAHLF S T2 %, B AEN 816-8580)
8 F RIS IR A PR AR e BEAR ) T 1 5 S AR I B TR Rl b, BE T SR 23 I 3R T 4 ) A, 2
7T ST S R I IR R DURRER TH] LR AR, 32 ] Monte Carlo 5 AR T 8 2510 45 AL 24 SAHBIE (C VL R
AR ISR TR BB 07 25 B, WF9T T P04 LU 2 T AR (As/V ) FHN 1A 3 i S R A ¢ T 0 &85 ) ) 5 T o 368 3 20
BHUIESE & O A TFR RIS S R, 76 CVI LEE B — @I 4T, il ] As/Ve 7T LRI AN R 20
(OB, TR 1) Ag/V R F7AE PTG FUAE, 52T N a8 A AR (11 80 1.45 m™ F1 8.9 mm™!, ST i W 4§ H 114k
(11 S 0 0.3 mm™!, 4 Ag/Vp A T IX A S 2 I IS, R G0 E BB SO R s 16 Al — Ag/V HLIE 3/ T
30 kPa (R4AFTT, SRS 45 S B M B B 4Bt T DA BUAS R GU I AR, JF HRBRAEAE — MR e, Bk
PR T IXA G FHE I, FRGEEZEUUR & S i K -
X # 1A: Monte Carlo B40l; B/ ML iR, B Lhi; R, ANDUES K
hESES: TQ174 XEAFFINAD: A

=

Numerical Simulation for Influence of Surface Area/Volume Ratio and Inlet Gas
Pressure on Pyrolytic Carbon Texture
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Abstract: Based on the model of pyrolytic carbon matrix texture formation and transformation in CVI for densifi-
cation of carbon/carbon composites, a new model was constructed to describe the surface of pyrolytic carbon de-
posited in a honeycomb structure pores. This new model is related with structure characteristics of graphite micro-
chip. The Monte Carlo method is applied to simulate the pyrocarbon deposition kinetics and to analyze the influ-
ence of surface area/volume (As/Vr) and gas pressure on the texture of pyrocarbon in the process of isother-
mal-isobaric chemical vapor infiltration (ICVI). According to the numerical simulation results, under certain condi-
tions of pressure, various textured carbon were obtained by controlling As/Vy in CVI process. Between two critical

values (1.45 mm™' and 8.9 mm™ near the inlet, 0.3 mm'near the outlet) of Ag/Vy, the high-textured carbon can be
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obtained. Moreover, if Ag/Vy is certain value and pressure is less than 30 kPa, pyrolytic medium and high textured

carbon texture can be obtained as a result of different pressure in CVI process. There is also a critical pressure value

and the high-textured carbon can be obtained if the pressure is greater than the critical value.

Key words: Monte Carlo simulation; carbon/carbon composites; pyrolytic carbon; honeycomb structure; surface

area/volume; inlet gas pressure
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Fig. 1 Simplified reaction scheme for pyrocarbon deposition.
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Fig. 3 Rates of events happened per MCS on the surface of carbon matrix (times/MCS)

%2 FEHSO (No.2) RRE As/VrETRREEF C, 1 C, BIEER S H
Table 2 Mole fraction profiles of C, and Cg in the reactor near the intlet (No.2) with variation of As/Vg

As/Vg 0.31 0.79 1.6 2 3.2 4 5 6 7.4
C, 0.094 0.065 0.033 0.034 0.031 0.025 0.022 0.015 0.015
Ce x100 0.28 0.32 0.41 0.45 0.51 0.50 0.43 0.37 0.31

*3 FEEHESO4 (No.8) FFE AJVrETREER C, 70 C, ERS
Table 3 Mole fraction profiles of C, and Cg in the reactor near the outlet (No.8) with variation of Ag/Vr

As/Vr 0.31 0.79 1.6 2 3.2 4 5 6 7.4
G, 0.12 0.083 0.065 0.062 0.062 0.061 0.061 0.06 0.059
Cex100 1.12 0.85 0.79 0.78 0.78 0.78 0.77 0.76 0.71
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Table 4 Values of C, normalized and the relative simulated catastrophe points at No.2 sampling area (near the inlet)

a 1 0.691 0.564 0.543

0.479 0.468 0.404 0.372 0.372

ro 0.156 0.086 0.062 0.058

0.049 0.047 0.046 0.041 0.041

x5 SIEHSOH No.8 REXE CJ3—WRE a FIX M LRRMRER 1
Table 5 Values of C, normalized and the relative simulated catastrophe points at No.8 sampling area (near the outlet)
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Fig. 5 R and ry profiles as a function of [Ag/Vy] ratio
(a) No.2 sampling area (inlet); (b) No.8 sampling area (outlet)
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Fig. 6 R and r, profiles as a function of pressure
(a) No.2 sampling area (inlet); (b) No.8 sampling area (outlet); [As/Vz]=0.79 mm’
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Fig. 7 R and 1, profiles as a function of pressure
(a) No.2 sampling area (inlet); (b) No.8 sampling area (outlet). [As/Vg]=3.2 mm
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