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Research Progress of Coating Thickness Distribution
Model by Electrostatic Spraying

ZHANG Shu-zhen, MAO Wei, ZHEN Jing-bo, L1 Chun-ling

(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

ABSTRACT: Electrostatic spraying is a kind of spray painting method used to make negatively charged paint particles move in
the opposite direction of the electric field by high voltage electrostatic field, and adsorb the paint particles on the surface of the
workpiece. In electrostatic spraying, the spray coating thickness distribution model is a key factor affecting the coating thickness
uniformity in off-line programming and trajectory planning for spray painting robots, so it has important significance for im-
proving the spray quality and paint transfer efficiency. Therefore, a primary and fundamental issue in the trajectory planning of
spray robots is how to establish an accurate coating thickness distribution model. The research progress of electrostatic spray
coating thickness distribution model at home and abroad in recent years was mainly reviewed. Based on this, the problems of

coating thickness distribution model were summarized and the commonly used coating thickness simulation methods were in-
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vestigated at the same time: empirical model method and CFD simulation method. Spray simulation included static spray simu-

lation and dynamic spray simulation. Euler-eulerian and Eulerian-Lagrangian methods were commonly used in static simula-

tions, while the dynamic spray gun method and dynamic wall method were commonly used in dynamic simulation and the dy-

namic wall method combined with dynamic mesh was the main method of dynamic simulation. There were three common dy-

namic mesh models: spring smoothing model, layering model, and local remeshing model. In dynamic simulation, there were

two models commonly used in the dynamic grid method: spring smoothing model combined with local remeshing model and

layering model. Finally, the research on the distribution model and simulation of coating thickness is expected briefly.

KEY WORDS: coating thickness; spray painting robots; electrostatic spray; coating thickness simulation; moving wall method;

moving spray gun method; dynamic mesh model
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