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Table 1  Parameters of samples  

Test 

Thickness/mm Mass/g 

1 10.16 140.302 

2 10.21 149.682 

3 10.08 148.319 

4 10.65 151.428 
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Fig.1  Distributions of velocity (a) and temperature (b) on the 

axis 
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Table 2  Ablation rates of samples after ablation for 100 times 

Samples Linear loss rate/mm·s

-1

 Mass loss rate/g·s

-1

 

1 0.031 0.0341 

2 0.042 0.0351 

3 0.050 0.0357 

4 0.039 0.0346 

Average 0.0405 0.0349 
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Table 3  Bending strength of samples before and after 

ablation 

Residual bending strength/MPa 

Samples 

Strength 

before 

ablation/MPa 

Ablation for 

50 times 

Ablation for 

100 times 

1 776.9 688.5 642.1 

2 781.4 689.1 640.8 

3 743.2 682.2 638.4 

4 819.7 713 659.9 

Average 780.3 693.2 645.3 
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Fig.2  Images of sample before (a) and after (b) ablation�
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Fig.3  SEM image (a) and EDS spectrum (b) of ablation central 

zone 
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Fig.4  SEM image (a) and EDS spectrum (b) of transition zone 
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Fig.5  SEM images of matrix before (a) and after (b) ablation 
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Fig.6  SEM image of matrix crack 
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Fig.7  Micro-CT analysis of sample before and after ablation 
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Ablative Properties of C/C-SiC Composite in the Wake Flow Field of 

 Carrier-based Aircraft 

 

Wang Dewen, Li Cong, Meng Dongrong, He Qingfei 

 (Xijing University, Xi’an 710123, China) 

 

Abstract: In order to improve the working performance of the gas deflector of aircraft carrier, the ablation test intended for simulating the 

takeoff condition was conducted by placing the test specimens of C/C-SiC composite in the wake flow of carrier-based aircraft so as to measure 

the ablative rate of the specimens. The microstructure of the test specimens after ablation was analyzed by scanning electron microscope (SEM) 

and micro-CT, the components of combustion products were measured by energy dispersive spectrometry (EDS), and the ablation mechanism 

and thermal shock damage of the test specimens were analyzed. The results show that the linear ablative rate of the test specimen is about 

0.0405 mm/s and the mass ablative rate is about 0.0349 g/s. The heat-affected zone experiences matrix cracking, and the oxidation reaction is 

not obvious. In the transition zone, the SiO

2

 produced by the reaction is precipitated around the carbon fibers and forms a sheathing structure, 

thus effectively retarding oxidation reaction from transferring inward and reducing the ablative rate of the test specimen. In the center of ablation, 

the retardation of SiC on oxidation reaction is slight and the test specimen forms a concave pit, with carbon fibers being distributed in the shape 

of pointed bamboo shoots. On the whole, the material gives its outstanding anti-ablative performance.   

Key words: C/C-SiC composite; carrier-based aircraft; wake flow field; ablation rate; thermal shock 
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