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Table 1 Processing parameters of plasma-sprayed ZrSiO, and

ZrSi04-5%Y,0; coatings

Processing parameter Value
Current/A 600
Power/kW 40

Ar flow rate/L-min’ 25

Powder feed rate/g-min™ 35

Spraying distance/mm 80

Spray gun scanning

speed/cm-min™ 500
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Fig.1 Surface morphologies of ZrSiO, (al, a2) and ZrSiO4-5%Y,03 (b1, b2) coatings
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Fig.2 Cross-sectional morphologies and EDS analysis results of marked spots in Fig.2a2 and Fig.2b2 of ZrSiO, (al, a2) and ZrSiO4-5%Y>03 (b1, b2)

coatings
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Fig.3 XRD patterns of ZrSiO, and ZrSiO4-5%Y 03 coatings
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Table 2 Mechanical properties of ZrSiO4 and ZrSiO4-5%Y ;03 coatings
Coating Hardness, HV/>9.8 MPa Fracture toughness, Kic/MPa m*? Porosity/%
ZrSiOq4 553.41467 1.8740.10 5.5040.68
ZrSi04-5%Y ;05 575.2469.4 2.1440.67 4.6640.64
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Fig.4 Surface morphologies of ZrSiO, coating sintered at 1300 “C for different time: (al, a2) 6 h; (b1, b2) 12 h; (c1, c2) 24 h; (d1, d2) 48 h
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Fig.5 Cross-sectional morphologies of ZrSiO, coating sintered at 1300 ‘C for different time: (al, a2) 6 h; (b1, b2) 12 h; (c1, c2) 24 h;

(d1, d2) 48 h
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Fig.6 Cross-sectional morphology and EDS analysis results of marked spots of ZrSiO, coating sintered at 1300 “C for 48 h
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Fig.7 Surface morphologies of ZrSiO,-5%Y 05 coating sintered at 1300 “C for different time: (al, a2) 6 h; (b1, b2) 12 h; (c1, c2) 24 h; (d1, d2) 48 h
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Fig.8 Cross-sectional morphologies of ZrSiO4-5%Y .03 coating sintered at 1300 °C for different time: (al, a2) 6 h; (b1, b2) 12 h; (c1, c2) 24 h;

(d1,d2) 48 h
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Fig.9 Cross-sectional morphology and EDS analysis results of marked spots of ZrSiO,-5%Y ;03 coating sintered at 1300 ‘C for 48 h
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Fig.10 XRD patterns of ZrSiO, coatings sintered at 1300 C for

different time
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Effect of Y,03 Doping on Microstructure and Phase Structure of
Plasma-Sprayed ZrSiO, Coatings
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Abstract: ZrSiO4and Y,03doped ZrSiO,4 coatings were successfully prepared by atmospheric plasma spraying. The microstructure, mechanical
properties and sintering behavior at 1300 °C of coatings were investigated. The results show that plasma-sprayed ZrSiO4 coating is mainly
composed of ZrSiO,, t-ZrO,, a small amount of m-ZrO, and amorphous SiO, phases, while the ZrSiO4-5%Y,0; coating contains c-ZrO,, a small
amount of ZrSiO,4 phase and amorphous SiO,. Compared with ZrSiO,4 coating, Y,03 doping slightly improves the hardness and fracture toughness
of ZrSiO4-5%Y,03 coating. After sintering at 1300 °C for 48 h, (t,m)-ZrO, reacts with amorphous SiO, to form new ZrSiO, phase in
plasma-sprayed ZrSiO,4 coating accompanied by volume shrinkage, resulting in a large number of pores and cracks in the coating. In contrast,
c-ZrO, phase and ZrSiO, phase are the main phases in the ZrSiO,-5%Y,03 coating. The addition of Y03 helps the ZrO, in the coating to maintain
the cubic phase (c-ZrO2), which improves the high-temperature phase stability of ZrO,.

Key words: atmospheric plasma spraying; .03 doped ZrSiO, coating; microstructure; mechanical properties; high-temperature sintering behavior
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