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Abstract

In the context of electric engines, insulated copper wires coils
are immersed into a thermosetting resin bath, ensuring the
durability of the motor. The impregnation occurs under
controlled temperature to facilitate the flow and the
polymerization. This process does not involve any
pressurization. This suggests that capillary and gravity forces
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play a significant role. The global objective is to evaluate the
impregnation quality. It requires characterizing, modeling and
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simulating a multi-materials and multi-physics process in which
heat transfer, polymerization kinetics and capillary-driven resin
flow are strongly coupled. The COMSOL Multiphysics® software
is used to perform a 2D coupled anisothermal simulation on a
homogenized domain, providing the polymerization and
thermal gradients and their impact on fluid dynamics.
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FIGURE 1. Coupling of the physics and COMSOL interfaces used FIGURE 2. Homogenized coil modeling

 More detailed info. on modeling choices available in [1] (a, n, K,

initial & boundary conditions).
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FIGURE 3. Result fields and post treatment for experimental data comparison & simulation validation
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