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Oxidation and Ablation Resistance of Zr-Mo-Si-C Composite Coating

QU Dong, NI Li-yong, LU Wu, YANG Jie, YANG Yu-ru

(Aerospace Research Institute of Materials & Processing Technology, Beijing 100076, China)

ABSTRACT: Coating technology is a main method to improve ablation resistance of C/C composites at high temperature.
Zr-Mo-Si-C composite coating was prepared on graphite substrate by low pressure plasma spray. The ablation resistance of the
coating was tested by oxyacetylene flame. The phase composition and microstructure of the coating were studied by XRD, EDS
and SEM, respectively and the ablation mechanism of the composite coating was also analyzed. The coating was in good condi-
tion after ablation at 1800 °C for 60 s, 180 s and 300 s and the linear ablation was respectively 1.2x107> mm/s, 0.4x10™> mm/s
and 0.3x10° mmy/s. For 300 s’ ablation, there were three areas on the cross section of the coating, respectively ablative area, bar-
rier layer and non-ablative area. The ablation resistance of ZrC coating can be improved by adding MoSi, as the second phase.
The coating shows three areas during ablation, ablative area and barrier layer can effectively inhibit the ablation and
non-ablative area forms sintering densification to further improve the oxidation and ablation resistance of coating.
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Fig.1 Morphology of powders

F1 BRIZSH
Tab.1 Plasma spraying parameters

Cur- Vol- Powder feed Distance/  Cabin pres-
rent/A  tage/V.  rate/(g'min”") mm sure/kPa
650 72 40 300 10

1.2 MR

FIFH 4~ £ e K M T il & 04 U 2 R A e o 2 R
K, Wi EHRER T PR A 75 mm, SR 2R
098 40 L/min A1 50 L/min, JE 1435124 0.5 MPa
F10.15 MPa, Bt Bk 1800 °C , Befdtistia] ly 60180,
300 s. %1% GIB 323A—96 Frifi X e 0 I Ui JEE 14 Fbe
R TR RE AT, SRR R R R AP
Hiippeimttag. beiAmaniE 2 PR,

K2 A-CHR IR s
Fig.2 Ablation test by oxyacetylene flame
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Fig.3 XRD pattern of Zr-Mo-Si-C composite coating Fig.4 Morphology of Zr-Mo-Si-C composite coating under (a)

low power and (b) high power
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Fig.5 Cross section (a) and EDS element surface scanning b, ¢, d, of Zr-Mo-Si-C composite coating
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Tab.2 Ablation results of coating samples

Thickness before Thickness after ~ Linear ablation/

Time/s

ablation/mm  ablation /mm (x10°mm-s™")
60 10.23 10.30 1.2
180 10.24 10.31 0.4
300 10.26 10.32 0.3
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Fig.6 XRD of Zr-Mo-Si-C coating after 300 s’ ablation
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Fig.7 Morphology of Zr-Mo-Si-C coating after ablation for (a) 60 s, (b) 180 s, (c) 300 s and (d) EDS analysis of the coating for 300 s
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Fig.8 Cross section of Zr-Mo-Si-C composite coating after ablation for 60 s under low power (a) and high power (b)
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Fig.9 Cross section of Zr-Mo-Si-C composite coating after ablation for 300 s under low power (a), high power for area 1% (b) and
high power for area 2% (c)
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Fig.10 Diagram of ablation mechanism of Zr-Mo-Si-C coating: (a) before ablation, (b) at initial phase of ablation, (c) at middle
phase of ablation and (d) at later ablation
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