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Fig.1 Schematic of droplets flattening: (a) steadily spreading

and (b) fragmented spreading'??
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Fig.2 Fundamental types after droplets solidification: (a) disk-like type, (b) fragmented type, and (c) finger-like type
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Fig.3 Flower-like shape morphology
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Fig.4 Morphologies of bubble-like splat: (a) the whole morphology, (b) enlarged morphology, and (c) schematic diagram !
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Fig.5 Cross-sectional morphologies of splats: (a) edge of AT13, (b) center of AT13, (c) edge of Al,Os, and (d) center of Al,05%!
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Fig.6 Morphologies of splat by different spray angles: (a) 0 (b) 10< (c) 20< (d) 30< (e) 40< (f) 50< (g) 60
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Table 1 Characteristic parameters of geometrical morphology

of splat®®!

Parameters Variables
Perimeter C
Volume \
Circularity n=471S/C?
Flattening degree {=d/D
Area S
Depth h
Eccentricity o=bla
Solidity e=S/A
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Fig.7 Threshold value of droplet flattening type®®
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Status Quo of Unstable Solidification Process of Plasma Sprayed Droplets Impinging to
Substrate

Chen Shuying, Ma Guozheng, Wang Haidou, He Pengfei, Xu Binshi, Wang Haijun, Liu Ming
(National Key Laboratory for Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: As is known, phases, defects, residual stress, deposition efficiency and mechanical properties of plasma sprayed coatings
depend dramatically on the fabrication parameters and substrate pretreatment state. In other words, slight changes might lead to
distinguished differences between coatings. Therefore, it is of great importance to perform researches on the for mation process of plasma
sprayed coatings microscopically. Basically, plasma sprayed coatings are constituted of enormous molten or semi-molten droplet, which
are heated and accelerated by plasma torch. Hence, the flattening and solidification behavior of single droplet after impacting on the
substrate are the most elementary process of the formation of coatings. The factors influencing the flattening and solidification behavior
can be divided into two categories, namely, droplet properties: velocity, temperature, size, material properties, molten status, etc; substrate
status: roughness, preheated temperature, surface chemistry status, deposition of adsorbates and condensates, wetting properties and
interfacial thermal contact resistance between droplet and substrate, etc. With different droplet properties and substrate conditions, the
droplets might spread into five different types, i.e., disk-like, fragmented, finger-like, flower-like and bubble-like. Each type represents
specific deposition mechanism and quality. Therefore, a series of parameters can be used to quantificationally characterize the
morphologies of splats, such as perimeter, area, volume, depth, circularity, eccentricity, solidity and flattening degree.

Key words: plasma spray; solidification mechanism; morphology characterization; spreading type
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