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Ablation Properties of Carbon/Quartz Heat—Resistant Composites
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(Beijing Institute of Space Long March Vehicle, Beijing 100076)

Abstract In order to acquire the ablation properties of carbon/quartz composites, the ablation experiment was
carried out under the condition of different stagnation pressures, different heat flux and different total enthalpy using
the arcing heater and carbon/quartz flat head stagnation model in this paper. Based on the experimental data, the
mathematical model between mass ablation rate and the three major factors , namely heat flux, stagnation pressure and
total enthalpy is established by using multiple regression analysis method , and the rationality of the model was tested.
The results show that the established three—parameter mathematical model has a good fitting degree to the
experimental data, and the heat flux is the most relative parameter. Compared with the single—parameter and two—

parameter mathematical models, the three—parameter mathematical model has a better fitting effect on the

experimental data and can better reflect the ablation properties of the carbon/quartz heat-resistant composites.
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Fig. 1 Microscopic morphology of carbon/quartz

heat-resistant composites
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Fig. 2 Installation figure of equipment and model
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Tab.1 Value of experimental parameters
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AR I 6.5 10~20 0.35~1.05 0.7514
B#&% 10 8 18~30 0.60~1.25 1.0922
CHH 1 10 20~32 0.50~1.25 1.1933
D&% 1V 13 21~34 0.47~0.98 1.2946
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Fig.3 Models’ morphology after ablation
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Fig. 4  Scatter point and fit line graph
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Tab. 2 Calculation value of relativity coefficients
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Tab.3 Model test results
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Tab.4 The significance test results of regression coefficients
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Tab.5 Comparison of three parameter model with one
parameter and two parameter models
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