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Numerical Simulation of Liquid Film Flow in Dip Coating Process
CHEN Mengmeng' . ZHANG Xianming' » CHEN Wenxing' » FENG Lian fang™"
(1. National Engineering Laboratory for Textile Fiber Materials and Processing Technology, Zhejiang
Sci-Tech University, Hangzhou 310018, China; 2a. Key Laboratory of Chemical Engineering; 2b.
Department of Chemical and Biological Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Finite element method (FEM) was combined with remeshing method to simulate the film
flow problem in dip coating for silicone oil fluids in the range of capillary numbers 0. 01<Ca<C20, and the
simulation result of Newtonian fluid film thickness was compared with the experimental results in other
articles. The film flow problems for different fluids were analyzed to illustrate the effects of the rheological
properties and processing parameters on the film thickness and the free surface. The analysis of the flow
field shows that the fluid near the substrate moves upward along the substrate when the low field is stable,
while other fluids return into the groove and form a vortex; a stagnation point is formed on the free surface
when the fluid viscosity is relatively small, while the stagnation point is formed in the flow field when the
fluid viscosity is relatively large; and the stagnation points of several fluids move away from the substrate
with the rise in withdrawal speed. Simultaneously, the vortex in non-Newtonian fluid decreases gradually
with the rise in withdrawal speed.

Key words: dip coating; liquid film flow; numerical simulation
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