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Abstract

A newly designed UV irradiation system has been developed for inkjet printer use. A compact and light UV

irradiation unit, a short-length UV lamp, and a small UV power source were included in this system. The life

of UV lamp was improved to hold 70% of initial intensity after 1000 hours. The new system is satisfied with

several safety standards such as UL, IEC and EN. The UV inkjet printer with this system is environment-

friendly and enables to paint on various materials with rough and curved surfaces in a shorter time for the

production.
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Conventional printer| |Designf— Plate making [ —»|Printing

-Time to make plates
-Storage and maintenance
of plates

-Dispose of waste from
etching process

-New plates corresponding
to new designs

Design

Y

Printing

Inkjet printer

Fig. 1 A comparison of printing processes between
two methods.
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Table 1 Specification of UV irradiation unit spe-
cially designed for an inkjet printer.

Requirements Explanations

Down-sizing, weight reduc-
tion, endurance against jolts

Reciprocating motion of UV ir-
radiation unit together with inkjet

printer head
Higher intensity of UV For more rapid printing

Temperature degradation un-
der UV irradiation

For plastic films that can not en-
dure high temperature under UV
irradiation

To avoid abnormal control of
electrical equipments

Restraint of electro-magnetic
interference.

Control of air flow To avoid scattering of ink drops by

the cooling air flow for UV lamp

Instantaneous turning on and Need the shutter mechanism

off of UV irradiation
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Fig. 2 Construction of an inkjet printer including
UV irradiation system.

Fig. 3 Outlook of UV lamp and irradiation unit.

Fig. 4 Outlook of UV power source.
Dimensions : 310 W X 153 H X 482 D
mass 10 kg.

in mm ;
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Fig. 5 Light emission intensity vs. wavelength.
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Fig. 6 UV output intensity degradation normalized
to the virgin lamp according to the time in use.
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Fig. 7 Diagram of main circuit of UV power source.
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Table 2 Contributed main standards of UV irradia-
tion system.

Safety UL/IEC/EN 60950
Higher harmonics EN61000-3-2 class A
Flicker EN61000-3-3

EN55022 class A
CISPR22 class A
VCCl class A
FCC class A

Electro-magnetic
interference
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UV lamp
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/ Window
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Fig. 8 Arrangement of main components in the UV
irradiation unit.
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1) EREL, 7 N7y 7R FEH (5841 M7 v
7 Whoe& a4 ), No.17, 169 (2003).

2) HABMEIRIRG > A7 4507 p. 9 (1999)
http://www.nippondenchi.co.jp/npd/sigaisen/uv/
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