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A Kind of Integration Materials of Light Ablative and Structure

LIANG Xin FANG Zhou DAI Xiaowei WU Liangzun GAO Chuncai
(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

Abstract  The integration of light ablative structure material is investigated based on the thermal protection demand
of some products. The heat treatment technology and pre—cure degree of the perform of integration of light ablative structure
material (which is named material A) are researched and the prior heat treatment temperature and time are determined.
The tensile properties and thermal physical properties of the mid—low density glass plastic ablative structure material (which
is named material B) which is the mold of material A are tested and the ablation performance is studied by arc—heated
wind tunnel test. The density for longitudinal distribution of material B after ablation is investigated. It is shown that the
tensile strength and fracture elongation rate of material B is increased by adding treating agent. The interface bonding
strength of the components of the material B is enhanced effectively. The thermal diffusion coefficient of material B is lower
than that of material C which has been applied for some products, showing that the insulation performance of material B
is better. The surface of carbon layer forming with ablation is integrity and compact with mid—high heat flow arc—heated

wind tunnel test. The line recession rate is more, the mass loss rate is less and back wall temperature is lower than those

of material C. Material B has better ablation—insulation performances.
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Fig. 1 Molecular weight of resin for different conditions
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Tab. 1 Mechanical properties and coefficient of linear expansion of material B with and without treatment agent
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R ERS
IMPa fi2R/% RT ~ 50 C RT ~ 100 °C RT ~ 150 °C RT ~ 180 °C
JoAbHEF 13.3 12.5 18.90 19.20 18.57 17.40
f abFE5 19.3 18.5 15.43 14.90 14.83 14.60
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Fig. 3 Tensile strength of material B for different fiber length
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Tab. 2 Thermal—-physics properties of material B and C

p A < @
HH /g+em™ /W (m-K)™ (g K)™" fdm?+s™!
B 1.20 0.277 1.28 0.18
C 1.40 0.30 1.10 0.19
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Tab.3 Ablation experiment results of materials B and C

Rk Am/g-s™ AlL/mm-s™ ™/°C
B 0.957 0.173 84
C 1.037 0.147 104
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Fig. 4 Surface morphology of materials after ablation
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Fig.5 Micrograph of carbon layer of material B
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Tab.4 Element analysis of carbon layer of materials B % (w)
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Fig. 6 The density for longitudinal distribution of material B
after ablation
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