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Passive Oxidation Mechanism and Transition Temperature of Silicon Carbide

Chen Siyuan Jiang Guiqing Yu Jijun Ou Dongbin
( China Academy of Aerospace Aerodynamics, Beijing 100074 )

Abstract The oxidation resistance and temperature decrease are two essentials to avoid the ablation of the new
generation supersonic vehicle. Silicon carbide has excellent capability of oxidation resistance. The oxidation resistance
and mechanism of the silicon carbide and the transition temperature from passive oxidation to active oxidation of SiC
were studied. The results indicate that the Si0, film formed on the surface of silicon carbide under the condition of a
cerlain partial pressue of oxygen when the surface lemperature was less than the transition temperature. The thickness
of the 510, film was proportional to the square root of time. The silicon carbide surface will ablate when the surface
temperature is higher than the transition temperature.
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Tab.1 Length variety of model and

experiment parameters
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/ /K /MPa
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1 5.0 3.0 0.910
I 4.0 5.5 0.135
I 6.0 7.5 0.152
IV 7.0 9.0 0.155
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Fig.2 Surface composition analysis of model 1

3 4 2 AL 1.2 35 5 Y BE e A Sk
FHMEITE 2009 4 3 H



REREZ N HNZ . AT LA ALY 1.2 SR e ih Ak
o MMAG) HHABR 1.2 By SRR EZE, b
MR 0.212 MPa, RIEEAZ ) 2 000 K, 15455
AIAAZIEE 9 29. 6 pm X BG 5 60 M1 40 pum,
TR I (E M = T HLE BO{E . SR fZ I 1 000 K
i, FRER T AR R 29 pum, F12 000 K
TR T RS RIEA M . X FER i T A B
JBE A S AL)Z R YT R R P, TR BOR
ANKABE

5 25 B AR B AR 2%, 2 i it B2 31 B
1000 12000 K, AL, S8 A0 J2= 58 B8 HEAS A it 25 1 it
BEAA, AL 2R B M 8] — ik e A

i mg_mz

B3 BB s R A

Fig.3 Picture of model after ablation
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Fig.4 Surface temperature response
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Fig.5 Silicon dioxide film thickness under

different surface temperature
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Fig. 6 Transition temperature under

different oxygen partial pressure
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