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Abstract: The quality aim in an industrial electrostatic coating process is subject to the interaction of the set of coat material 
particles with the electric field and the characteristic parameters of the process. When the surface to be covered is irregular, 
the effects of the electric fields in depressed regions or at vertices hinder to obtain the required results of appearance and 
thickness at these regions. The cause of this is the Faraday cage effect, which is inherent to the electric field generation on 
irregular surfaces and its removal is not possible. For this reason, different researches have been done to find options to 
minimize the negative consequences of Faraday cage effect. In this work different tests of painting with electrostatic powder 
using different parameters are presented; the thickness of the final coating paint is measured and a spatial variation of its 
coating thickness measured on uneven surfaces analysis is performed, also the experiment results are related to the 
electrostatic field intensity measurements, which were obtained by simulation with the finite element method to establish the 
importance of the electric field as a parameter of process. 
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1. Introduction 
 
The thickness of the coating on finished products is an important characteristic of the quality product; however, 

when the product has an irregular surface, it is not easy to obtain a uniform thickness (Casaux, 2007). This is due to the 
Faraday Cage Effect (FCE). An irregular surface is a surface that was subjected to plastic deformation before the coating 
process. 

In an electrostatic system for applying electrostatic powder coating, the electric field lines are directed from the gun 
to the substrate (surface to be painted); when the surface is irregular then the electric field lines vanish when they reach the 
deep regions and do not penetrate to the bottom. The powder particles follow the electric field lines, but because the electric 
field lines do not penetrate to the deep regions then the powder does not cover these regions, the results are coating thickness 
values are smaller in these regions. The FCE in the electrostatic coating process has been known since this type of process 
has been used; the efforts to mitigate the FCE, focus on controlling some individual or group parameters such as: the current 
intensity (Guskov, 1996), the ratio charge – mass Q/m (Biris et al., 2002), the particle size (Rupp et al., 2012), and so on.  

Some equipment for applying electrostatic powder paint, as Wagner, brings integrated programs with appropriate 
combinations of parameters depending on the type of surface to be painted; plane surfaces, big surfaces and irregular 
surfaces; however the problem is not resolved in a definitive way. The FCE is inherent to the electric field in irregular 
surfaces; this means that it cannot be removed. 

Previously mentioned, the uniformity of the thickness measurement over the entire surface is an important 
characteristic to evaluate product quality, therefore it is worth doing a study in which the thickness measurement variation is 
identified over the entire surface and how it is related to the spatial variation of the electric field intensity. For this purpose, 
an experiment was designed with five types of irregular surfaces, which had been painted in an electrostatic powder painting 
process; then the thickness was measured at eight different points on each one of five different surfaces and the spatial 
variation in the thickness measure of each surface was determined. 
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