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Table 1 Internal coating formulation (/%)

Sample ZrB; SiC Glass Total
Z5-G10 79.54 10.46 10 100
Z5-G20 70.70 9.30 20 100
Z5-G30 61.87 8.13 30 100
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Table 2 Outer coating formulations (/%)

Sample No. ZrB, MoSi, Glass Total
ZM-G15 58.93 26.07 15 100
ZM-G30 48.53 21.47 30 100
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K1 TRBLIRE T ZrBo-SiC-JeHs iR 2 K #TH ¥ 3
Fig.1 Section morphologies of ZrB,-SiC-glass internal coating sintered at different temperatures: (a) 1000 °C, (b) 1300 °C, (c) 1400 C,
and (d) 1500 C
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Fig.2 Surface morphologies of ZrB,-SiC-glass internal coating: (a) 1000 C, (b) 1300 C, (c) 1400 °C, and (d) 1500 C
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Fig.3 Morphologies of internal coatings with different glass contents: (a) 10%, (b) 20%, and (c) 30%
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Fig.4 Surface (a, c) and section (b, d) morphologies of outer coatings deposited by APS: (a, b) ZM-G15 coating; (c,d) ZM-G30

coating
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Fig.5 Macroscopic (a, c, €, g) and microscopic (b, d, f, h) morphologies of ZrB,-MoSi-glass coatings: (a, b) before OAF ablation; and

after OAF ablation with distance of 1200 mm (c, d), 80 mm (e, f), and 70 mm (g, h)
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KBl 6 AFBEEE T ZrB,-MoSi- BB iR 2 XRD KliE
Fig.6 XRD patterns of ZrB,-MoSi,-glass coating ablated by
OAF with different distances
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Preparation and Performance of Anti-Oxidation Ablative Coating of Porous Carbon
Fiber Reinforced Ceramic Matrix Composite

Wang Hui, Wang Huanning, Zhu Shizhen, Liu Yanbo, Liu Ling, Ma Zhuang

(National Key Laboratory of Science and Technology on Materials under Shock and Impact, Beijing Institute of Technology,
Beijing 100081, China)

Abstract: To improve the oxidation oblation resistance of porous carbon fiber reinforced ceramic matrix composite, double-layer structure
ceramic coating was designed, and the ZrB,-SiC-glass internal coating was prepared by a slurry sintering method, while the
ZrB,-MoSi,-glass coating was prepared by atmospheric plasma spraying in the outer layer. The phase structure and morphology of the
coating were examined by XRD and SEM, and the coating was ablated by oxygen-acetylene flame, It is shown that the sealing effects is
better when the glass content of the inner coating is 30% and dense inner coating can be obtained by sintering at 1300 C for 2 h. Outer
coating having good adhesion with the inner coating was prepared by using optimized plasma spraying. The anti-erosion performance of
the coating is good when surface temperature is below 1500 ‘C. Ablation oxidation forms a dense layer with SiO; as the filling phase, ZrOo,
ZrSiQ, as the supporting phase, and the pores are sealed which effectively protect the substrate material.

Key words: anti-oxidation ablative coating; coating structure; slurry sintering method; plasma spraying; ablation test
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