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Process analysis of atomization and adhesion phenomena of non-Newtonian fluid
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The atomization and adhesion phenomena in automobile spray coating were
investigated by using experiments and numerical analyses. The existing analysis method was advanced,
and a non-Newtonian viscosity model was introduced. When a single droplet impacted with a solid
wall, the behavior of each fluid was almost the same immediately after the collision, regardless of
the type of fluid. However, at the stage of contraction after the droplet spread, the behavior of
the non-Newtonian fluid was different from that of the Newtonian fluid. In experiments on the
cross-flow phenomenon of liquid and gas, it was shown that the viscosity of liquid affects the
breakup of liquid columns. Numerical analyses suggest that the non-Newtonian nature of the liquid
affects the promotion of atomization of the liquid column, the increase in the penetration of
liquid, and the increase in the spread of the liquid in the span direction.
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