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Figl Sketch of interior thermal effect and heat transfer
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Fig. 2 Sketch of plasma spray
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Fig. 5 Interior temperature variation of flying Z10» s x1=10 mm. x2= 20 mm. x3=

particle of 70”m in diameter
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Interior temperature of ZrO; particle temperature vs. radial position at different axial distance
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Fig. 7 Surface and center temperature of the ZrO; particles of two different sizes in diameter vs. axial distance
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Simulation of Melted State of Particles in Plasma Spray

FAN Qun-bo, WANG Lu, WANG Fu-chi
(School of M aterial Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Melted state of flying ZrO2 ceramic particles in plasma spray has been investigated in this paper by em-
ploying numerical simulation methods. Calculations are carried out for two kinds of single particle with diameters
of 30 *m injected in ty pical plasma spraying conditions. Surface temperature histories of the flying particles, in-
ner thermal state, temperature gradient as well as phase change of the particles of various sizes during their flight
are successfully predicted. Based on these results, the spraying distance is discussed also, which can be classified
into three regions, such as no melted, partially melted and completely melted zones. Only if the particles enter
into completely melted zone, it is possible to form dense and idea coatings. These methods and results will bring
insight into the practical thermal spray operations.
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