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Table 1 Process parameters of atmospheric plasma spraying

Torch  Argon flow rate/
1

Hydrogen Spray
current/A L-min’ flow rate/L'min”"  distance/mm

600 40 12 100
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Fig.1 Particle size distribution of the spray dried powders

K2 GZSZ WM K1 SEM JE 5
Fig.2 SEM images of the spray dried GZSZ powders (a) and

surface morphology of a single particle (b)
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Fig.3 XRD patterns of GZSZ powder and coating
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Fig.4 Cross-sectional morphologies of the GZSZ coating
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Fig.6 Thermal expansion coefficients (TEC) of the GZSZ

coating at various temperatures
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Fig.7 Thermal diffusivities of the GZSZ coating at various
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Fig.9 Thermal conductivities of the as-sprayed GZSZ coating
and heat treated coating at 1400 C for 360 h
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Microstructure and Properties of Plasma Sprayed Gd,Zr,0,-SrZrO;
Composite Ceramic Coatings

Li Yingjie, Ma Wen, Huang Wei, Yang Xi, Liu Ying, Chen Weidong, Bai Yu
(Inner Mongolia Key Laboratory of Thin Film and Coatings Technology,
Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: Gd,Zr,07-SrZrO; (GZSZ, GdyZr,07:StZrO3=7:3) composite ceramic powder was synthesized by solid state reaction. Spray
drying and atmospheric plasma spray (APS) method were used to prepare corresponding spray powders and coatings, respectively. The
phase composition and microstructures of the spray dried powders and APS coatings were characterized by X-ray diffraction and scanning
electron microscopy. The thermal diffusivity, thermal expansion coefficient and sintering coefficient of the coatings were characterized by
a laser flash method and a high-temperature dilatometer. The result shows that both GZSZ composite powders and coatings are composed
of Gd»Zr,07 and SrZrOs;. The Gd,Zr,O7 powder has a pyrochlore structure, while the Gd,Zr,0O- coating has a fluorite structure, and both the
SrZrO; powders and coatings have a perovskite structure. The porosity of the coating is ~14%, and its thermal expansion coefficient after
heat treatment at 1400 °C for 5 h is (9.8~11.2)x10"° K™'. The thermal conductivity of the as-sprayed GZSZ coating is ~0.8 W-m™-K"!, which
is ~20% lower than that of the SrZrOs; coating (~1.0 W-m™*K™"). And the thermal conductivity of the GZSZ coating increases to ~1.5
W-m“K™ after heat treatment at 1400 °C for 360 h. The results indicate that the GZSZ coating is a promising thermal barrier coating
material.

Key words: atmospheric plasma spraying; thermal barrier coating; thermal conductivity; thermal expansion coefficient
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