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Preparation and Rheological Characterization of LED-cured Orange-peel Ink

ZHANG Weiwei, LUO Shiyong', WANG Fang, LIAO Ruijuan, ZHANG Xinlin

(College of Printing and Packaging Engineering, Beijing Institute of Printing, Beijing 102600, China)

ABSTRACT: The work aims to prepare a light-emitting diode (LED) curable orange-peel ink to generate an orange-peel
effect on the surface of paper packaging. Gas-phase SiO, was added to the basic formula of the LED curable ink, to reduce
the ink absorbency of the paper on the one hand, and regulate the fluidity of the ink on the other hand. After screen
printing, the surface ink layer was prone to flow and form patterns under the action of the orange-peel agent,
polydimethylsiloxane, and the patterns did not level out before curing, solving the problem of poor orange-peel effect on
the paper surface. The rheological properties such as rheology and viscoelasticity of the orange-peel ink were
characterized with an HR-10-TA rheometer. The ink formula was as follows: photoinitiator 819 was 1%, thermoplastic
polyolefin elastomer (TPO) was 4%, active amine 008 was 10%, active monomer ACMO was 15%, polyurethane acrylate
prepolymer was 54.5%, color paste was 10%; polydimethylsiloxane was 1.5%, gas-phase SiO, was 3.5%, and wax powder
was 0.5%. Rheological tests showed that the ink had shear-thinning characteristics, with a flow point of modulus
G'=G"=813.9 Pa, corresponding to a frequency of 140.9 Hz. In conclusion, by adding gas-phase SiO, to regulate the
fluidity of the ink and using polydimethylsiloxane as the orange peel agent, the orange peel effect on the paper surface is
visually good after screen printing and LED curing.
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Tab.1 Main experimental equipment
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Tab.2 Main experimental material
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Tab.3 Basic formula reference of orange-peel ink
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Tab.4 Absorption peaks of common initiators

i Voail L ES M i /mm
TPO 350~400
819 360~370
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907 320~325
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1173 265~280
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Fig.1 Photos of samples with different orange-peel agents
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Fig.2 Surface effects of polymethicone with
different mass fractions
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Fig.3 Test comparison photos of water contact angle
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Fig.6 Relationship between shear stress and shear rate
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Tab.5 Specifications of LED cured orange-peel ink
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