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“Thin Multi-layer Coatings in a Single Path”
— Visualization and Numerical Study of Dynamic Contact Line on Slide-Bead Coatings —
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A Slide-bead coating is a typical method on multilayer thin film coating. Usually,to optimize coating
process, it is important to understand behavior of the bead, especially of the dynamic contact line (DCL). DCL
is the wetting line. We observe the DCL directly with the optical method and numerical studies are carried
out to discuss the pressure distribution in the neighborhood of DCL. Position of DCL depends on coating
speed. To make it clear, we calculate both flow of coating material at the bead and air flow under the bead.
At the region near the DCL, both flows cause quick pressure changes. So, actual vaccum pressure is
different between near the DCL and the other. Furthermore, we discuss how DCL is determined by pressure
balance along the bottom free surface of the bead.
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Fig.1 Schematic diagram of slide bead coating
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Fig.2 Relationship between coating speed and DCL
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Fig.3 Typical flow pattern of entrained air
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Fig.4 Pressure distribution along the bottom free surface
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Bottom free surface
Fig.5 Typical flow pattern of coating liquid
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Fig.8 Pressure distribution along the bottom free surface
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Fig.7 Pressure distribution along the bottom free surface
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Fig.8 Comparison of DCL position between experimental
and calculate values
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