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Fig.1 GIXRD patterns of the ZrO, coatings
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Fig.2 SEM images of ZrO, coatings at different substrate temperatures: (a) 700 ‘C, (b) 800 C, (c) 700 °C, and (d) 1000 C
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Fig.3 Surface AFM images of ZrO, coatings at different substrate temperatures: (a) 700 C, (b) 800°C, (c) 700 ‘C, and (d) 1000 C
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Effect of Substrate Temperature on Microstructure and Residual Stress of EB-PVD
Zr0O; Coating

Teng Min', Sun Yue', Zhang Jingbao®, He Xiaodong'
(1. Harbin Institute of Technology, Harbin 150080, China)
(2. Shenyang Aerospace Xinle Co.Ltd., Shenyang 110034, China)

Abstract: ZrO, thin coatings were deposited on stainless steel substrates by electron beam physical vapor deposition (EB-PVD) under
different substrate temperatures. The phase composition, microstructure and residual stress of the deposited coatings were investigated by
grazing incidence X-ray diffraction, scanning electron microscopy and atomic force microscope techniques. The results show that all the
deposited thin films have a tetragonal structure with a preferred orientation (111). The grain size, surface roughness and residual stress of
the ZrO, coatings increase as the substrate temperature goes up. The residual stress of ZrO, coatings was induced by the thermal stress due
to the difference of thermal expansion coefficients of ZrO, ceramic coatings and metal substrate.
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