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Oxidation and Ablation Properties of ZrB, -SiC Based Coating

for Carbon/Carbon Composites by Supersonic Plasma Spraying

REN Junjie, YAO Xiyuan, LI Kezhi, YAO Dongjia

(C/C Composites Technology Research Center, State Key Laboratory of Solidification Processing,
Northwestern Polytechnical University, Xi’ an 710072, China)

Abstract: The ZiB,-SiC based multilayer coating for carbon/carbon composites was prepared by pack cementation, super-
sonic plasma spraying and chemical vapor deposition. The microstructures of the as-prepared multi-layer coating were charac-
terized by XRD and SEM. The anti-oxidation and ablation properties of coated composites were investigated by isothermal ox-
idation test and oxyacetylene flame test. The results show that the as-coated samples can provide good oxidation protection at
900, 1100, 1500 °C. After oxyacetylene ablation for 60 s, the mass and linear ablation rates are—0.05 mg/s and 0. 56
pm/s, respectively. The prepared ZrB,-SiC based coating can provide good ablation protection for C/C composites, and

combined oxidation protection at a wide temperature range.
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Zr0, 1 B,0;, W T B, O, /& AR (2R 450 C), WA
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WV AR v S RE R I, F A MR (L B iR g
Tbenim, IR R R AN T R ZoB, - Sic R ) o
FRRBORIEE AN 3 ~5 um, TEBHR 15 ~20 K, R4
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(b) surface micrograph of ZrB, -SiC layer

Intensity(a.u.)

3.2 REMImEMLIERE

B3 EA%RZELE 900, 1100, 1500 CHAEZEST
PSR AL R I LR, T AR 2 TE & iR X A A
HIPEATERE . WRZE A PIRIZ 900 C AR 430 h )5,
ALK EILF] 4.8% , FEILIRIE TR, SiC A ALk i1,
BRI SR )2 ZeB, 138 50 S AL AS BE T 1 52 48 11 4801k
PR (B 4a) , AEDIRIZEGRET B EE &
MRS, IS 80R 2 RFE M LR E . 7E 1100 °C 4
bt it p, MR JE SiC EALIE B Sio, B ES 2 (F 4b)
ZeB, %ALY B B, O, AT X5 A AT RHR At R 47 i AL Bl 3
DA AR 7R SR A B v B i S AR R R R . R 2 IR A
1500 °C A fbad At b B0 2Kk B Je 1 EE a3, ZE Sk

XRD pattern and SEM image of ZrB, —SiC middle layer by supersonic plasma spraying:
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(a) XRD pattern of ZrB,-SiC layer and
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Fig. 2 Cross—section SEM image (a) and line spectrum scaning (b) of ZrB,-SiC based multilayer coating
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Fig. 3 The isothermal oxidation curves of ZrB,-SiC based

multilayer coating
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Fig. 4 SEM images of coated sample after oxidation: (a) 30 h at 900°C and (b)110 h at 1100 C
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Table 1 Ablation rates of coated C/C composites

Linear ablation Mass ablation

Coati
oatme rate (pum/s) rate (mg/s)
ZrB, —based coating for
. 0.56 -0.05
C/C composites
C/C composites 2. 14 1.43
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Fig. 5 XRD patterns of ZrB, -SiC based multilayer coating
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B 6 7B, -SiC FIRRIAFE A LB 60 s FIBTES: (a~b) Bl OROMER; (o ~d) Bl KT

Fig. 6 Morphologies of ZrB, —based coating after ablation for 60 s: (a~b) morphologies of ablation center and (¢ ~d)

morphologies of ablation transition

7 ZiB,-SiC HEGWIZEEM 60 s JFEMEIIEN . (a) By (b) HRbhihz
Fig. 7 Cross—section SEM images of ZrB, —SiC based coating after ablation for 60 s: (a) ablation center and (b) ablation border
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