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Abstract

A printing plate for gravure printing, consisting of
five-layers of aluminum alloy / anodic oxide film / nickel /
polypyrrole / copper, was fabricated by anodizing, electro-less
plating, electroplating, and electro-polymerization. Nickel
layers were first deposited on anodic oxide film-covered
aluminum alloy by electroless- and electro-plating.
Polypyrrole layer was then deposited on the nickel layer by
anodic polarization in pyrrole monomer solution. Many copper
fine particles were deposited on the polypyrrole-deposited
specimen at the initial stage of electroplating in CuSO4 / H2SOy4
solution, and then continuous copper layer was obtained by
longer cathodic polarization. The copper layer with
polypyrrole could be easily removed from the nickel layer by
pulling with a scotch tape, and this suggests that the structure
may be used as a reusable aluminum printing plate by copper
electroplating and electro-polymerization again.
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Fig. 1 Schematic model illustrating the cross-section of a)
gravure printing roll and b) lamination structure fabricated in
this investigation.

Fig. 2 Steps in the fabrication of aluminum printing plate
in a previous investigation’’; a) anodizing, b) laser irradiation,
c) Ni electroplating, and d) Cu electroplating.

Fig. 3 Changes in anodic current density, 1,, with potential,
E, in a) 0.2 mol dm™® NaDBS and b) 0.2 mol dm™® NaDBS / 0.1
mol dm™® Pyrrole solutions using Ni plate.

Fig. 4 Changes in anodic current density, i,, with anodic
polarization time, t,, during anodic polarization at 0.50 to 0.75
V in 0.2 mol dm™> NaDBS / 0.1 mol dm™® Pyrrole solution using
Ni plate.

Fig. 5 OM images of the surface of specimens after PPy
electro-polymerization at a) E=0.50 V, b) 0.56 V, and c) 0.75 V.

Fig. 6 Changes in cathodic current density, 1., with
potential, E, in 0.63 mol dm™> CuSO4; / 0.50 mol dm™> H,SO,
solution using PPy-electrodeposited specimen. The PPy film
was formed on the Ni plate by electro-polymerization at E = 0.50
V for t, = 1800 s.

Fig. 7 Changes in cathodic current density, i, with anodic
polarization time, t., during cathodic polarization at 0 V in 0.63
mol dm™> CuSO4/ 0.50 mol dm™® H,SO,4 solution using a) Ni plate
and b) PPy-electrodeposited specimen.

Fig. 8 SEM images of the surface of Ni plate after Cu
electroplating for a) 0 s, b) 10 s, ¢) 60 s, and d) 600 s.

Fig. 9 SEM images of the surface of PPy-electrodeposited
specimen after Cu electroplating for a) 0 s, b) 10 s, c) 60 s, and
d) 600 s.

Fig. 10 OM images of the surface of specimens after a)
electro-polishing, b) anodizing, ¢) Ni-P electro-less plating, d)
Ni electroplating, e) PPy -electro-polymerization, f) Cu
electroplating, g) carbon tape bonding, and h) PPy removal.
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polimerization carbon tape
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