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Abstract

What causes the splashing when a liquid drop hits a solid surface? Recently we have
discovered a striking phenomenon: on a smooth surface, splashing can be completely
suppressed by decreasing the pressure of the surrounding gas. The threshold pressure
where a splash first occurs is measured as a function of the impact velocity and found to
depend on the molecular weight of the gas and the viscosity of the liquid. Both
experimental scaling relations support a model in which the compressibility of the gas is
responsible for creating the splashing. We also studied splashing on rough surfaces and
found two distinct contributions to a splashing. One is caused by air and has the same
characteristics as the “coronal” splash observed on smooth substrates. A second,
“prompt” splash, contribution is caused by surface roughness. Further experiments on
textured-surfaces show that the direction and amount of splashing can be controlled by
the textured-surface patterns. These discoveries provide new evidence for the
fundamental mechanism of splashing and might find important applications in many
splashing-related industrial processes.
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