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Oxidation Resistance Mechanism of SiC in Arc-Heater

Ou Dongbin Zhang Minli
(China Academy of Aerospace Aerodynamics,Beijing 100074 )

Chen Lianzhong Chen Siyuan

Abstract The experiment of oxidation resistance mechanism for silicon carbide in arc-heater is introduced. Test
conditions were confirmed according to active and passive oxidation mechanism of the SiC composite material. The re-
sults indicated that the silicon dioxide (SiO,) film appeared on the surface of silicon carbide when the surface temper-
ature is less than the transition temperature ;the film prevented the ablation of the materials because that decreased the

reaction between oxygen and carbon materials. On the other hand,the silicon carbide surface ablated when the surface

temperature is higher than the transition temperature.
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Fig.1 Modeling of transition from active to passive oxidation of SiC
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Fig.2 Schematic drawing of experiment facility
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Tab.1 Experiment parameters

WA BEE/MT - kg BEA/MW - m SR/ MPa
I 5.0 3.0 0.910
i} 4.0 5.5 0.135
I 6.0 7.5 0.152
v 7.0 9.0 0.155
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Fig.3 Test models
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Fig.4  Ablation test of model 1*
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Tab.2 Test results of these models

Model: C/C+M &

B RE KA/ pm FMIIRE/K A Y/ kPa
1* I +60 1913 212
2* I +40 1984 212
3* i} -50 2939 31.5
4% I -460 3156 35.4
5% IV -500 3164 36. 1
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Fig.5 Photos of models after ablation( passive)
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Fig.6 Surface composition analysis of model 1*

6 Ul AT BRI Y Si O & i #FAR i, M RE SR
f A REAAAE Si0, .

eI RS FRIAEE T CIRES I L IV) |, 343K
T 3R T Si0, AAHAZIREE 2 000 K, Besh % ALl
il R Ak, AL AE ]y T8k, 7 KR 37 ~ 57
TR g Sk BEOR, AT LA AR 28 iR P R
Uit S 7 AT 1D A P DL LA AR 4t | SR AR AR Y & 3 T
DL AR B B ket . BEE IEROIR SRR T
PR L 2 T

&7 RGeS IR A (FEsh%EAL)
Fig.7 Photos of models after ablation ( active)
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