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Effect of Powder Injection Positions on the Melting State of Plasma
Sprayed YSZ Particles
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jing 100083)

Abstract: This paper analyzed different melting states of yttria—stabilized( YSZ) zirconia particles sprayed at
3 different powder injection positions. Powder injecting position 1 and 2 were located outside the nozzle. How-
ever, position 3 was located inside the nozzle. Particles states including particles average temperature, fly ve-
locity, size distribution and splats patterns were measured at the distance of 90 mm from the nozzle exit. The
results show that when the powder injection position removed along the downstream of a plasma jet (from po-
sition 1 to position 3), the particle heating effect was enhanced. The particle flattening degree increased and
deposited coating became denser with fewer amounts of un—melted particles and pores. The average adhesion
strength of YSZ coatings increased from 16. 25 MPa to 37. 25 MPa. Bend performance and thermal shock re-
sistance of the coatings also increased. At powder injection position 3, high performance coatings were ob-

tained with less power consumption of 33. 60 kW in comparison with other positions of 46. 75 kW.
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Fig. 1 Spatial distribution of plasma gas temperature
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Fig. 2 Spatial distribution of plasma gas velocity
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Fig. 3 Surface morphology of YSZ powders
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Fig.4 Cross section morphology of YSZ particle
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Fig. 5 Schematic diagram of powder injection positions
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Table 1 Spray parameters for different powder injection positions
Positi Current/ Voltage/ Ar flow/ H, flow/ N, flow/ Feeding speed/  Pressure/ Gas flow/
osition

A \% (Lemin"") (Lemin') (L+*min ") (r*min ') MPa (L *min )

1 550 85 30 0. 83 10 1.9 0.15 6

2 550 85 30 0. 83 10 1.9 0.15 6

3 480 70 40 1 Microscale 1.9 0.13 5
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Fig. 6 Particles average temperature and velocity ob-

tained in different powder injection position
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Fig. 7 Distributions of particles size
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Fig. 8 Optical morphologies of the splats
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