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Ablation Morphology of the Low Density Thermal Protection Materials on

Different Combination of Thermal Protection Structure

LIANG Xin FANG Zhou LIN Zhifeng QTAO Peng DAI Xiaowei
(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

Abstract  The ablation morphology and insulation properties of the low density thermal protection material on
different combination of thermal protection structure were investigated by quartz lamp ablation experiments. It is shown
that the morphology is different with thermal protection structure. The morphology is effected by the temperature gradient
for longitudinal direction and in—plane direction of the thermal protection structure. The less temperature gradient, the
more heat accumulated on the ablation surface, and the more obvious of the carbonization characteristic. The ablation
matching is realized between the low density ablation material and higher density material for the combination of in—plane
direction. It is revealed that the ablation efficiency and the thermal protection efficiency is higher. The areal density and

ablation morphology can be considered for the design of the thermal protection structure. The high efficiency thermal

protection and insulation and lightweight design can be achieved by rational utilization of thermal protection structure.
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Fig. 1 Schematic diagram of combination of material A and C
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Fig. 2 Schematic diagram of combination of material A and D
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Fig.3 Schematic diagram of combination of material A and B
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Tab.1 The combination of different material thickness
and results of temperature
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Fig. 4 The elevated temperature curves of combination of

different material thickness

(a) 1**A(20 mm)+C

(¢) 3":A(13 mm)+C
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Fig. 5 The ablation morphologies of the ablation materials of

different thickness
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Tab.2 The combination of different thermal protection

structure and results of temperature
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Fig. 6 The elevated temperature curves of combination of

0

different combination of thermal protection structure
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Fig. 7 The ablation morphology of the different combination

of thermal protection structure
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Tab.3 The thermophysical properties of material A and B
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Fig. 8 The morphologies of 5* combination of thermal

protection structure before and after ablation
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