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Ablation properties and ablation mechanism of C/C-Cu composites
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Abstract: Novel carbon/carbon-copper (C/C-Cu) composites were fabricated by molten infiltration. The ablation
characteristics with different ablation times were evaluated under O,-C,H, ablation conditions. The phase compositions
and microstructures of the composites before and after ablation were examined by XRD and SEM. The ablation
mechanisms of the composites were discussed. The results show that the ablation time has a great effect on the ablation
characteristics. Both the mass ablation rate and linear ablation rate increase with prolonging ablation time. After ablation,
the original TiC phase is substituted by TiO,, and Cu,O is formed on the ablation surface of the composites. The ablation
properties of the composites are better than those of the carbon/carbon composites. The ablation mechanisms of the
C/C-Cu composite under the O,-C,H, condition are synergistic effect of thermo-oxidation, thermo-physics ablation
(sublimation) and mechanical erosion.
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Fig.1  Macro morphology of C/C-Cu composites after
ablation for 40 s: A—Ablation center; B—Transitional field

between ablation center and sample rim; C—Ablation rim
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Table 1 Ablation properties of C/C-Cu composites after

ablation for different times

Mass ablation Linear ablation

Ablating times rate/(g's ') rate/(mm-s ')
10 0.001 2 0.002 1
20 0.003 6 0.003 3
40 0.0128 0.003 8
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Fig.2 Linear ablation rates of three kinds of composites:
(a) C/C-Cu composite; (b) C/C composite with density of 1.51
g/cm3 ; (¢) C/C-Cu composite with density of 1.75 g/cm’
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Fig.3 SEM images of C/C-Cu composites: (a) Section;
(b) Surface
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Fig.4 SEM image of C/C-Cu composites after ablation for
20s
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Fig.5 XRD patterns of ablated surface of C/C-Cu composites:

(a) Pre-ablation; (b) After ablation for 20 s; (c) After ablation

for40 s
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Fig.6 SEM images of different places of C/C-Cu composites
after ablation: (a) Ablation center; (b) Transitional field

between ablation centre and sample rim; (c) Ablation rim
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