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Preparation and Properties of YSZ/Sm2Zr>07 Composite Powders
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Abstract: SmxZr207 (SZO) and Y203 partially stabilized ZrO2 (YSZ) composite powders were prepared by agglomeration
granulation after ball milling. The size, morphology and phase structure of granulated aggregates were characterized. The
SZO/YSZ composite coating was prepared by atmospheric plasma. The effects of heat treatment and plasma spraying on the
phase structure of composite powders and its phase stability were studied. The microstructures and phase structures of
YSZ/SZO composite powders and coatings were studied by scanning electron microscopy (SEM) and X-ray diffraction
(XRD). The stability of YSZ/SZO composite powders was investigated by differential scanning calorimetry (DSC). The results
indicate that spherical agglomerated SZO and YSZ composite powders are relatively smooth and the structure is compact with
a mixed phase structure at room temperature. No phase transformation occuring in the range of room temperature to 1200 °C
reveals that the YSZ/SZO powders have suitability in the service temperature. The YSZ/SZO coating has a typical layered
structure, and the composition and structure distribution of the coating are relatively uniform. Compared with the single SZO
coating, the bonding strength of the YSZ/SZO coating is significantly improved. During plasma spraying, the stability of the
powder decreases due to ions diffuse. The ordered phase in SZO transformed to disordered phase and the composite coating
only presents a single fluorite structure.
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Fig.1 Preparing process of YSZ and SZO ceramic powder
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Table 1 Spray granulation parameters for YSZ/SZO powders

Parameters Values
Solid content 48%
Inlet temperature / °C 330
Outlet temperature / °C 110
Slurry pump rate /(r-min") 30
Atomizing disk revolution rate / Hz 35
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Table 2 Processing parameters for NiCoCrAlY coatings and
YSZ/SZO coatings by atmospheric plasma spray

Parameters NiCoCrAlY20YSZ/SZO40YSZ/SZO
Current / A 650 900 900
Primary gas, Ar/ (L-min™") 56.4 35.25 35.25
Secondarygas, He / (L'min™") 4.7 23.5 23.5
Carrierga, Ar/ (L-min™") 4.7 4.7 4.7
Spray distance / mm 75 75 75
Feeding rate / (r'min™") 2.5 3 3
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Fig.2 Morphologies of YSZ/SZO composite powder after agglomerated
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Fig.3 Particle size distribution of powders
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Table 3 EDS analysis of the YSZ/SZO coatings

Elements  20YSZ/SZO (mol.%) 40YSZ/SZO (mol.%)
0 52.48 60.76
% 0.86 1.71
Zr 2538 26.09
Sm 19.78 11.44
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