H32% 4511 Fh [E w1 1l gt R Vol.32 No. 11
2013 4E 11 A MATERIALS CHINA Nov. 2013

FHE4 )

C/CEGHE ZB, SICEBESLEHER
J5% T 1 BE B 32

KRBy, M3, & F
ChRIR: MAOR S EK A RS, WF KD 410083)

W OE: ONEE C/CEAMRRIIIRIERE, SRIPTERIR - Peg il 4 1 ZiB,-SiC BEM R IR)Z . W Jo M 0 RN Be 25 il 4
ZiB,-SiC-ZeC 3 2, FFAEMIERY [ 1145 T ZiB,20% SiC-5% SizN, . ZrB,-15% SiC-20% MoSi, . ZrB,-15% SiC-20% TaC 3 F 4
2o R XRD A4 B BERFIT TR 2 B ALAUR OB AR, JF R A S S BUA BRSO T i 2 7E 2 500 °C L 60 s (Y PT e ph vk
g, WO TIRZENEIREE LR, SRR R RO BES il s il R 5 BR S 6 5%, HSMRE RN RSENS, &’
BT R4S RN BT SN, K& MoSi, B F| TR IIFRIIEM, i ZrB,20% SiC-5% SisN, . ZrB,-15% SiC-20% MoSi, s /2
LEMB B ; 2B, 20% SiC - 5% SisN, . ZrB, — 15% SiC —20% MoSi, %2 HEIH T E I M Prpe itk g, Hrh 2B, -20% SiC -
5% Siy N, V)22 Bl 3 % i Be il 24 1k 0. 075 mm/s, 0. 008 1 g/s, ZrB,-15% SiC-20% MoSi, V7248 458 i & J I 458 ol 5%
351024 0.018 mm/s, 0.0064 g/s, ifi ZtB,-15% SiC-20% TaC ¥k J2 i TE5E A EL, KGR IGHMELT, SERER
PEF

KEIE: C/CEAMR; ZeB,-SICHIZ; Bk Piksnh

FEHEE: TB332 XEfFRIAEG: A LEHS: 1674 -3962(2013)11 - 0659 - 06

Preparation and Ablative Behavior of ZrB, -SiC
Based Coatings on C/C Composites

ZHANG Tianzhu, CHEN Zhaoke, XIONG Xiang
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract; To improve the ablation resistance, ZrB,-SiC coatings were prepared by two-step slurry painting on C/C com-
posites. The ZrB,-SiC-ZrC transition layer was prepared by reactive sintering, then ZrB,-20% SiC-5% Si;N, . ZrB,-15%
SiC-20% MoSi, , ZrB,-15% SiC-20% TaC outer coatings were prepared on it. The ablation test was conducted under oxy-
acetylene torch at 2 500 °C for 60s. X-ray diffractometry and scan electron microscopy were employed to investigate the
microstructure and ablation mechanism. The results show that the transition layer has a good combination with the matrix,
and no obvious lamination appeared when connected to the outer layer. Owing to the effect of Si;N, and MoSi, as sintering
aids, the structure of ZrB,-20% SiC-5% Si;N, and ZrB,-15% SiC-20% MoSi, outer coating is quite dense. Coating ZSS
and ZSM showed better ablation resistance. The linear ablative rate and mass ablative rate of coating ZSS and ZSM were
0.075 mm/s, 0.0081g/s and 0. 018 mm/s, 0.0064g/s respectively. The coating ZST does not show effective oxidation

protection because of its loose structure, and it caused the burning through of the coating.
Key words: C/C composites; ZrB,-SiC coating; brush coating ; anti-ablation
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Fig. 2 XRD spectrum for the surface of the transition layer
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Fig. 3 Surface morphologies of the transition layer and EDS anal-
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Fig. 4 Surface morphologies of different outer coatings: (a)ZSS, (b)ZSM, and(c)ZST
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Fig. 5 Cross-sectional structure SEM images of different coatings: (a)ZSS, (b)ZSM, and (c)ZST
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Fig. 6 Macrographs of the ablated coatings: (a)ZSS, (b)ZSM, and (c)ZST
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Fig. 7 Micrographs of the ZSM coating after ablation and EDS analysis; (a) center region and (b) transition region
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