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Abstract. Innovation design of the new ablation resistance materials should be focus on the source of the heat protection
mechanism, because it is almost the high melting point or slow ablation rate to “endure” heat flow or prolong use life for
the present traditional thermal protection materials, whose large density or ablation rate can not meet the strict requirement
of future vehicle designer. The author designed a new material system—dissipation thermal protection materials—infiltra-
ting reducing metal to graphite, whose dissipative agent dissipate heat and oxygen in ablation, and generate a kind of ce-
ramic membrane to protect matrix. The new idea is to “make use of”, not “endure” heat flow, and the preliminary test
results show that the liner ablation rate of the composite infiltrating Al (as dissipative agent) to graphite is 1/10 of that of
C/C in the condition 2 900 °C , enthalpy values of 4 MW/m’, whose cost is only 1/50 of C/C! Dissipation thermal protec-
tion is a new form of thermal protection which includes phase transition besides sink heat, radiation, ablation, transpira-

«

tion etc. The composite is expected to be very attractive for its good property and low cost, and it faces different problems
of reaction rate and metal flowing etc. in the supercritical state-high temperature, high pressure and high speed airflow
from the present ablation resistance materials only at high temperature, while it is believed that research on these problems
will surely promote the interaction of material science, heat transfer, fluid mechanics, cumbustion chemistry and gasdy-
namics.

Key words ; thermal protective materials ; ablation; thermal protective mechanism; dissipation thermal protection; metal
matrix composites
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Fig. 1 SEM images of graphite matrix (a) and dissipation thermal

protection materials (b)
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Fig. 2 The video screenshot of ablation (a) and heat

flow distribution curve of ablation surface (b)
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Table 1 Calculate results of apparent activation energy and ex-
ponential factor
Materials Apparent activation Corresponding Pre—e)l(ponenlial
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