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Abstract  Ablative thermal protection material is usually applied as the heat shield of high speed reentry vehicle.
The mechanical properties, thermophysical properties and ablation properties of two kinds of honeycomb enhanced silica—
based low density ablative thermal protection materials are investigated , with the analysis of the ablation mechanism. The
results show that the tensile strength increases with the density, with the same tensile modulus. The thermal insulation
performance parameters of the two kinds of materials are both relatively low. The linear ablation rates of the two kinds of
materials are relatively low under different heat flux in the arc wind tunnel, and some materials expand slightly under
certain conditions. The back temperature of two materials are relatively low, with a good surface morphology. The research
shows that the materials meet the target requirements with a wide range of applications.
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Tab.1 Parameters of arc wind tunnel
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Tab.2 Properties of materials
L p o, E, o, E, A(RT) ¢ ,(RT) a
LIS /g-cm™ /MPa /MPa /MPa /MPa /mW - (m-K)"! /J+(m-K)™ /107*g%+ (cm*+s)™!
A 0.40 0.500 124 0.573 111 84 1.40 24
B 0.50 0.751 115 0.796 115 99 1.37 36
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Tab.3 Ablative thermal protection properties of honeycomb—
enhanced materials applied by high speed reentry vehicles
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Tab.4 Linear ablation rates of material A and material B
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A-1500-33 1 33 -0.0030
A-1500-120 1 120 0.0250
B-1000-120 1 120 0.0042
B-1500-33 1 33 0.0167
B-1500-120 1 120 0.0275
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Fig. 1 Ablation processing of materials
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Tab.5 Back temperature at different ablation conditions
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Fig. 2 Morphology of material A and B
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