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Fig. 1  Surface X-ray diffraction (XRD) pattern of the coatings

deposited at different hydrothermal temperature
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Fig. 2 Surface SEM images of ZrSiO, coatings deposited at different hydrothermal temperature
(a)353 K;(b)373 K;(¢)393 K;(d)413 K
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Fig. 3 Scanning electron microscope (SEM) photographs of cross-section of ZrSiO, coatings deposited

at different hydrothermal temperature (a)353 K;(b)373 K;(¢)393 K;(d)413 K
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Table 1  Results of bonding strength test of coatings deposited at different hydrothermal temperature
Temperature/K Bonding strength/MPa Average bonding strength/MPa
353 8.6;9.5; 13.3; 10.6 10.5
373 32.6; 30.5; 29.8; 28.6 30.38
393 20.6; 22.3; 19.2; 17.6 19.93
413 4.8;5.2;4.9;5.3 5.05
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Influence of Deposition Temperature on Microstructure of Zirconium Silicate
Coating Prepared by Hydrothermal Electrophoretic Deposition Process

LIU Jia, CAO Li-yun, HUANG Jian-feng, XIN Yu, WU Jian-peng

(Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education, Shaanxi University of Science &
Technology, Xi'an, 710021, China)

Abstract:; Zirconium silicate (ZrSiO,) coating was deposited on the surface of C/C-SiC composite by a hydrothermal electrophoretic
process. The phase composition and microstructure of the prepared multi-layer coating were characterized by X-ray diffraction ( XRD)
and scanning electron microscopy(SEM ). The influence of deposition temperature on the microstructure of ZrSiO, coating was investi-
gated. The isothermal oxidation performances of the coating were tested. Results show that the deposition temperature plays an impor-
tant role in improving the microstructure of zirconium silicate coating. The deposition amount of coating increases with the increase of
deposition temperature. The coating deposition rate is controlled by the diffusion rate of charged Zirconium silicate particles. The depo-
sition activation energy of zirconium silicate coating is calculated to be 25.45 kJ/mol during hydrothermal electrophoretic process. After

25h oxidation, the weight loss of C/C-SiC- zirconium silicate coating of the coated sample is less than 2% .

Key words: zirconium silicate; hydrothermal electrophoretic deposition process; carbon/carbon; deposition kinetics



