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Abstract — In this study, the flow behavior of Newtonian and non-Newtonian coating liquids inside slot die has been
scrutinized for the purpose of optimal internal die design in slot coating system from three-dimensional computations by
CFD Fluent solver. A hybrid slot die could be optimally designed by changing the chamber or manifold structure to
guarantee the uniform velocity distribution of coating liquids at die exit. Especially, for the non-Newtonian coating lig-
uids, the length of coat-hanger for the uniform coating has been properly chosen, according to the degree of their shear-
thinning properties.
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Fig. 1. Internal structure of slot die.
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Fig. 2. Effect of mesh size on velocity profiles at die exit for Newto-
nian liquid.
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Fig. 3. Shear viscosity curves for both Newtonian and non-Newtonian
(shear-thinning) liquids (Carreau model parameters: =10, /1,
=0, h,=5, n=0.7, p=1,230 kg/m>).
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Fig. 4. Velocity profiles along with width direction at die exit for
Newtonian and non-Newtonian liquids.
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Fig. 5. Wall shear-rate contours of (a) Newtonian and (b) non-New-
tonian liquids in slit regime: @D 10 mm, @ 30 mm, and @
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