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Evaluating Interfacial Force between Viscoelastic Ink and Substrate in Gravure Printing Process
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Abstract — To produce patterns with high resolution in gravure printing, it is important to increase ink transfer ratio.
The ink which has higher affinity with substrate can be transferred more from the roll to the substrate due to the good
wettability between ink and substrate. However, it is difficult to evaluate the affinity between the substrate and the ink
which is viscoelastic in nature. In this study, we suggest a practical method to evaluate the interfacial interaction between

the ink and various substrates.
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Fig. 1. Schematic of the gravure printing process.
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Fig. 2. Geometry of modified universal tensile machine for charac-
terizing the interfacial force between ink and substrate.
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Fig. 3. Storage modulus of the viscoelastic fluids: (a) PEO solutions
(b) EC solutions.
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Fig. 4. Tensile stress as a function of strain for EC 6 wt% solution
with an upper plate made of strainless steel.
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Fig. 5. The relationship between maximum stress and contact angle:
AC, Al and ST represent acryl plate, aluminum plate and stain-
less steel plate, respectively.
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Fig. 8. Correlation between ink transfer ratio and maximum stress.
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