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Ablation Characteristics of C/C Composites In Reentry Simulation
Conditions
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Abstract: In order to study the ablation characteristics of axial carbon rod C/C composites, the ablation ex-
periments were conducted by reentry simulation condition ablation system based on thermal plasma. The nitrogen
(N,), oxygen (0,) and air were taken as the operation gases, and the ablation characteristics and ablation
rates of the specimens in different conditions were compared. The results show that the micro—morphologies and
the ablation rates are different in three operation gases conditions. The linear and mass ablation rates are listed as
follows: oxidation of O, (0.0423mm/s and 0.0451g/s) > nitridation of N, (0.0314mm/s and 0.0338g/s) > com-
posite reactions of air (0.0215mm/s and 0.0208g/s) . There are some tiny cracks in thermal influencing areas,
and the ablation mechanisms of the C/C composites in three operation gases conditions are differents. They are
some combinations of sublimation of carbon, carbon oxide and carbon nitrogen reaction.
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Table 1 Plasma jet test parameters
Quantity Heat flux Stagnation Exit velocity Stagnation
Arc current/A Arc voltage/V

/(I/min) /(MW /m?) temperature/K /(m/s) pressure/kPa
N, 50 700 70 0.087 9536 745 1.53
0, 50 700 72 0.098 11043 796 1.89
Air 50 700 71 0.093 10876 773 1.65
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Fig. 2 Vacuum chamber(mm)
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Table 2 Ablation rates of axial carbon rod C/C composites
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Specimens  Linear loss rate/(mm/s) Mass loss rate/(g/s) Fig.3 Post-ablation photo
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Fig. 4 SEM of ablated center
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Fig. 7 Photo of thermal effect area with micro-CT
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