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Thermal protection testing for C/C composite in carbon dioxide plasma flow
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Abstract Arc heated wind tunnel facility was conducted a high enthalpy and hypersonic flow which are used

to investigate for purposes as thermal protective testing of reentry flow into the other planet. The emission

spectra profiles in shock layer of the ablation materials are spectroscopically measured for CO2 arc plasma

flow. Vibrational temperature obtained from Boltzmann plot method for C2 SWAN at 20mm upstream of the

sonic throat and shock layer in bow shock around the blunt body. The d3 Hg—a31'[,, transition ofAv=0 of C2

SWAN, is referred from 509 to 516 nm. Vibrational temperature is determined to be 2700 K of C/C Composite
from band head ratio of incline to (0,0)-(2,2) of the C2 SWAN band system emission.
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Fig.1 Experimental setup of an arc heated facility
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Fig.2 Measured emission spectra in the shock layer of C/C
composite & CFRP for CO, arc free jet flow.
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(a) Virgin C/C Composite
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(b) Ablation C/C Composite
Fig.3 Surface photograph of TPS material for C/C Composite
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(b) Ablation C/C Composite
Fig.4 Micrograph of TPS material for C/C Composite
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