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Internal Stress Controll of the UV Cured Inkjet Ink Film
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ABSTRACT

In various types of inkjet printing inks for an industrial usage, since UV ink is able to produce

relatively a strong film, it has a potential to be used for printing on plastic substrates. In using UV
cure ink with radical photopolymerization method, we found a way to improve the poor adhesiveness
caused by a curing shrinkage by controlling the molecular structure of monomers. By adjusting the
number of molecular weight per (meth)acryloyl group of the monomers, we are able to control the

viscoelasticity (tand) which represents the curing shrinkage and the cured film properties.
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Schematic model of the interface between UV
cured ink and a substrate.
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Fig.2 Effect of molecular weight to the skin

sensitization level of (meth)acrylates.
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Fig.3 Effect of molecular weight to the skin irritation

level of (meth)acrylates.
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Fig.4 Photographic image of the UV clear top coating
layer on printing layer peeling off at a cut off
edge.
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Fig.5 Possible model for the peeling edge of the
printing and coated layers. Before cutting (a),
after cutting (b).
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Fig.6 Photographic image of base film with clear top
coating by multifunctional (meth)acrylates,
curling by curing shrinkage.
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Fig.7 Calculation model and equations of the internal
stress due to curing shrinkage.
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Fig.8 Relationship between the internal stress, the

curling shrinkage &, and the (meth)acryloyl
equivalent amount of monomers.
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Fig.9 Relationship between the curling shrinkage & and
the average (meth)acryloyl equivalent amount of
monomers.
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the average (meth)acryloyl equivalent amount of
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Fig.11 Photographic image of the cut off edge of the
clear top coating.
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