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Research Progress on Material Transportation Behavior and Deposition
Mechanism of Plasma Spray-physical Vapor Deposition (PS-PVD)

HUANG Lu LIU Meijun YANG Guanjun
(State Key Laboratory for Mechanical Behavior of Materials, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract: Plasma spray-physical vapor deposition (PS-PVD) coatings are featured by adjustable structures like lamellas and columns,
while a theoretical system about deposition mechanism and structure-regulation measurements is lacked. Summary of previous
findings is urgently needed to provide a theoretical reference for the further research. The complete process of PS-PVD is summarized
based on the structure characteristics from two aspects: the long-distance transportation behavior and the deposition mechanism with
multiphase units. The deposition units are evaporated during two main stages: the instantaneous process in the nozzle and the
persistent process out of the nozzle. In addition, the influence of different parameters on deposition units and coating structures is
illustrated based on transportation and deposition behavior. The research on the deposition mechanism of PS-PVD columnar structure
coatings and the development of coating preparation technology is prospected.
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(b) Surface morphology
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Fig. 2 Morphology of columnar structure coatings with

high thermal insulation
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