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Numerical simulation of molten polymer behavior in coating process by particle method
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We analyzed flow parameters of coating speed and flow rate in coating process using Moving Particle Semi-implicit
(MPS) method which is one of particle methods. But in the simulation by using conventional MPS method, we
encountered the problems which were concerned determination of surface particle and calculation of viscosity. In this
paper, we suggested an improvement for these problems and show the effectiveness. In addition, for comparing the
simulation result with Particle Image Velocimetry (P1V) experiment, we considered the effectiveness of MPS method

for coating process simulation.
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Fig. 1 Range of weight function.
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Fig. 2 Outline of coating process.
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Fig. 3 Shear thinning viscosity of
carboxymethylcellulose water solution, 5wt%.

'A Coating front

Fig. 4 Surface of coating front in stable flow.
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Fig. 6 Creating 2D arrays named buffer and border.
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Fig. 7 Particle number is stored in buffer.
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Fig. 8 Boundary label is stored in border.
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Fig. 12 Improvement of determination of surface particle.
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Fig. 13 Calculation condition of a coating process.
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Fig. 14 Fluid move with plate before contact.
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Fig. 15 Range of viscosity.
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Fig. 16 Determination of noncontact by using valid boundary.

Fig. 17 Fluid move with plate after contact.
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Fig. 18 Position of coating front time-history.
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Fig. 19 Surface of coating front.
Copyright © 2010 by JSFM



- Experiment (obtained by PIV)
1)

- Numerical simulation (MPS method)
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Fig. 20 \elocity distribution.
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