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Study of Meniscus Formation
in a Double Layer Slot Die Head Using CFD
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ABSTRACT

Using a computational fluid dynamics(CFD) simulation tool, we have provided a coating guideline for slot-die
coating with a double layer slot die head. We have analyzed the fluid dynamics in terms of the coating speed, flow
rate ratio, and viscosity ratio, which are critical for the stability of coating meniscus. We have identified the common
coating defects such as break-up, air entrainment, and leakage by varying the coating speeds. The flow rate ratio is
the critical parameter determining the wet film thickness of the top and bottom layers. It is shown that when the flow
rate ratio exceeds or equals 1.8, air entrainment occurs due to insufficient hydraulic pressure in the bottom layer, even
though the total flow rate remains constant. Furthermore, we have found that the flow of the bottom layer is
significantly affected by the viscosity of top layer. The viscosity ratio of 4 or higher obstructs the flow of the bottom
layer due to the increased hydraulic resistance, resulting in leakage. Finally, we have demonstrated that as the
viscosity ratio increases from 0.1 to 10, the maximum coating speed rises from 0.4 mm/s to 1.6 mm/s, and the

minimum wet film thickness decreases from 800 um to 200 um.

Key Words : Double layer slot die head, Slot-die coating, Computational fluid dynamics (CFD), Meniscus, Coating
defects
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