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Visualization Study of Liquid Surface Stability for Full Reverse 3-Roll
Coater with Rigid Gravure Roll
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Abstract:

A reverse gravure roll system has a capability coating a thin layer film at high line speed easier than a flat roll
coating system because only the liquid entering the gravure cell is transferred to the next roll or substrate. However,
the existence of the gravure cell complicates the flow between the rolls. To our knowledge, no systematic study in the
literature has explored this condition in depth. In the present study, the flow between a reverse deformable roll and a
solid stainless steel gravure roll is visualized in order to determine how the uniformity of coating in the high roll
speed region is affected by operating parameters: the speed ratio between the rolls and the properties of the coating

liquid. The range for coating uniformity is compared with the case of a gap control system. The results show that the

stable region can be expanded by using the reverse gravure roll system.
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Fig.1 Sketch of reverse 3-roll coater
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Table 1 Specifications of strip, solutions, and rolls

Strip specification Tin plate steel, W300 X t0.2 (mm)

Coating liquid Newtonian fluid

Roll specification Diameter: 250 mm, Width: 250 mm

Pickup roll specification | Rigid roll (flat roll or gravure roll)
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