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F1 EHREHMEEEH (Cresswell & AKE)

Table 1 Fluorocarbon reactions and rates (from Cresswell et al.)

Forward rate constant, k¢ Reverse rate constant, k

Reaction A B C A B C
1 CF4+M=2CF3+M 7.82x101% 0.5  28024.8 0.0 0.0 0.0
2  CyF4+0=F;CO+CF, 6.0x 101 0.0 0.0 0.0 0.0 T 00
3  CF2+402=CO+2F+0O 2.92x10° 05 6682.9 0.0 0.0 0.0
4 CF4+M=CF2+2F+M 9.24x10% 0.5 481329 0.0 0.0 0.0
5 FoCO+M=CO+42F+M 4.29x10! 05 27967.0 0.0 0.0 0.0
6 F+M=2F+M 7.90x10'2 0.2 18475.6  3.29x10!2 0.0 0.0
7 Fate =F4F~ 3.3x1018 0.0 0.0 3.0x107 1.4 215734
8 F~4+M=F+e +M 3.0x10!1 0.7 40017.3 1.36x10'°® 0.9 0.0
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Ly = exp(Ci)T(A" InT+B;) [gcm_ls_l] (19)
F2 EBREMEREH (RCHE)
Table 2 Fluorocarbon reactions and rates (present)
Forward rate constant™, k¢ Reverse rate constant, ky
Reaction A B C A B C
1 CF4+M=2CF2+M 4.08x10%°  -6.36  37695.0 9.22x10%7 -3.73 834.89
2  C2F4+0= COF24+CF2 1.33x108 -1.55 215.0  226.25 0.07 49001.25
3 CF2+02=CO+2F+0 2.92x1010 0.5 6682.9 6.96 2.29 —-52028.81
4  CF44+M=CFy+4+2F+M 9.24x1014 0.5 48132.9 1.28 2.99 —62504.71
5  FyCO+M=CO+2F+M  4.29x10! 0.5 27967.0 0.13598 2.83 -56082.92
6 Fo+M=2F4+M 7.90x1012 0.2 18475.6 7.63x10° 0.72 -860.93
7 Fate =F+F~ 3.30x10%5 0.0 0.0 1.34x10% 2.03 20241.0
8 F +M=F+4e +M 3.0x1011 0.7 40017.3 7.03x101% .81 437.89
9  CF24+03=COF2+0 2.9%107 0.5 6692.95 2.15x1011  -0.042 32031.17
* BY A SCHR [3] FSCHER [9].
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NUMERICAL RESEARCH ON NONEQUILIBRIUM CHEMISTRY
BOUNDARY LAYERS OVER ABLATING TEFLON SURFACES

Wei Shuru Wu Rongsheng
(Institute of Mechanics, Chinese Acddemy of Sciences, Beijing 100080, China )

Abstract The chemically nonequilibrium boundary layers over ablating Teflon surface are numer-
ically analysed. The effects of the gas models, the reaction rate constants and the wall catalysis
on boundary layer properties are investigated. The results indicate that: the gas models have
strong effects on the magnitude sequence of the species concentrations but the maximum differ-
ence of electron densities between the two models is only of one order of magnitude; the different
floarocarbon reaction rate constants have much more stronger effects on the species concentration
profiles while the ablating surfaces are noncatalytic but there is almost no difference between the
two electron density profiles obtained from two sets of reaction rate data in spite of different wall

catalysis; the surface ablation might induce separation of boundary layers.

Key words ablation, boundary layer, nonequilibrium chemistry, numerical analyse



