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Development of UV Irradiation System
for Highly Sensitive UV Ink
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Abstract

For the label printing press has been developed UV irradiation system capable of reducing thermal damages on

substrates, electricity consumption, and exhaust air volume. This UV system makes the electricity consumption less

than half of previous one while keeping productivity and also enables a duct pipe to be dismantled by the reduction

of exhaust air volume. We introduce the UV irradiation system of the energy-saving type for fast curing of printed

parts with few ultraviolet rays by using highly sensitive UV ink.
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Fig. 1 Schematic setup of UV printing system for newly developed UV irradiation system.
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Fig. 2 Relative spectral distribution from 250 to 500
nm for newly adopted UV lamp.
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Fig.3 UV intensity degradation according to operat-
ing time for newly adopted UV lamp.
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Fig. 4 Difference between two types of exhaust methods for UV irradiation system: Conventional example (a)

and System for highly sensitive UV ink (b).
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Fig.5 Appearance of UV irradiator.

Table T Evaluation results on UV curing tests for newly developed UV irradiation system under various printing
press conditions using different types of black inks.

Tyrpf)es of ink by Based label Optical density of ink® Line- Evaluation results on mechanical coating proper-
different makers materials peed” ., ties
Left Center Right /MMIiN" Friction Scratch resistance’ Adhesion
side side resistance b strength by
finger rub o peeling test®
test*
Company A's highly ~ Coated paper 1.76 1.70 190 100 Good'
;%%Seiﬁlgggxllrﬂk for 186 152 174 80 Excellent Excellent Excellent
192 143 166 40 Excellent
Film 171 174 192 120 Excellent Very good Excellent
xcellen xcellen
183 188 205 100 Excellent
Company B'sregular ~ Coated paper 153 152 179 120 Very good Good'
YV ink for paper and 188 183 211 100 Excellent  Very good Good'
190 190 205 80 Excellent Very good
Film 175 181 194 120 Very good
175 177 192 100 Dxcellent Echﬁint Excellent
Company B's UV-LED  Coated paper 150 167 183 120
ink for paper and film Film 163 174 184 120 Excellent Excellent Excellent
Company C's highly ~ Coated paper 1.70 166 200 100
sensitive UV ink for Excellent Excellent Excellent
paper

a. Optical density = log 1/T, where T is transmittance or reflectance. The setting value is 1.8.

b. Maximum printing line speed is 120 m min™.

c. By curing level determined by pressing thumb finger on the printed ink on label surface.

d. By flaking level after scratching the printed surface of label with finger nail.

e. By flaking level of printed ink after peeling the adhesive tape off the printed surface of label quickly.

f. Criteria of good rank level is ca. 70% of completely cured and adhered states corresponding to the excellent level, result-
ing in no problem of practical application.
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