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MPS Simulation of Melting Behavior of Polymeric Resin for Paint
Particles in Powder Coating
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Abstract

“MPS Simulation of Melting Behavior of Polymeric Resin for Paint Particles in
Powder Coating”

The moving particle semi-implicit (MPS) simulation of melting behavior of a polymer particle was de-
veloped as fundamental investigation for constructing the simulation of formation behavior of coating film
by paint particles in electrostatic powder coating processes. The melting behavior of the polymer parti-
cle, involving the phase change from the solid to the liquid, was calculated by using MPS model under
the assumption of incompressible fluid. Thermosetting behavior of the polymer particle was represented
by using the relation between temperature and viscosity estimated by model of first-order thermosetting
reaction. The simulation results of melting behavior of thermoplastic and thermosetting resin particles
agreed well with the experimental ones. The proposed simulation method was also applied to the melting
behavior of polymer particle bed. The detailed information on the relation between surface conditions of
film formed by the molten particle bed and initial particle packing structure of the particle bed was ob-
tained by the proposed simulation.
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