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Abstract

1050 aluminum is generally used for lithographic printing plates by A.C electrograining in
dilute acid to produce uniform grained surface. Electrograining behavior is affected by not only
graining condition but also chemical composition of aluminum alloy. We studied about the effect
of Ni addition on electrograining properties in 1050 aluminum. Small amount of Ni addition in
1050 aluminum improves current efficiency and uniformity of the grained surface. This cffect is

caused with the change of amount and composition of intermetallic compounds by Ni addition.
Keywords; 1050 aluminum, electrograining, current efficiency, intermetallic compounds

Introduction

In lithographic printing, 1050 aluminum plate or strip has been generally used as the
substrates of printing plates. The surface of the aluminum substrates is grained for the two
purposes; one is adhesion of photosensitive layer and the other is water and ink reception during
offsct printing process. The most popular method for graining is A.C. electrograining currently.
This is because that grained surface obtained by A.C. clectrograining has superior printing
performance and this method is suited for the continuous treatment for strip.

As sct forth above, the aluminum alloy has been required to provide uniform grained
surface by A.C clectrograining. In recent years, the improvement of productivity of the
clectrograining process has been also required. Therefore, aluminum alloy having high current
cfficiency has been needed.

As mentioned above, to controll electrograining behavior is important for printing plates. It
is known from former studies that clectrograining behavior is affected by graining condition(e.g.
current density, A.C wave form, concentration of electrolyte and so on) [1 ~ 5] and chemical
composition of aluminum alloy[6,7]. But there are a few report about effect of small amount of
clement addition on electrograining properties in 1050 aluminum alloy.

In this study, espesially, the effect of Ni addition on clectrograining properties in 1050

aluminum is investigated and discussed.
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Experimental procedure

At first, an aluminum ingot having chemical composition shown in Table |
homogenized at 590 “C for four hours. Subsequently hot rolling and cold rolling was performet
Then, after performing intermediate annealing at 400 ‘C , further cold rolling was performed
produce aluminum alloy sheet specimen of 0.3mm thickness.

After specimen were degreased and desmutted, electrograining was carried our
1.0%HNO solution at 25 °C, using a current density SOA/dm? and A.C. frequency 60Hz Tl
after desumatting, the morphology of grained surface was observed by SEM. And curien
efficiency for disolving of aluminum was calculated by measurement of weight loss of alumin
during electrograining.

Si, Fe, Al and Ni in intermetallic compounds in each specimen were analyzed by
phenol residue method[8], then, amount and composition of intermetallic compounds
calculated. And, the open-circuit potential of the various alloys which have similar COmMpOoSILON

the intermetallic compounds was measured in the electrolyte.

Table I Chemical composition of specimen

Si Fe Ni
standard 0.06 03 —
Ni addition 0.06 03 0.01 ~ 0.1
Fe addition 0.06 035~ 06 —

Results and discussion
Effect of Ni addition
Fig.1 shows the effect of Ni addition on current efficiency for disolving of aluminum

amounts of Ni addition in an aluminum increase, current efficiency is improved. In the viewp:
of the surface morphology, the uniformity of pit initiation site and the homogenity of pit size
improved by Ni addition (Photo.l1) . These effects of Ni addition make it possible to
uniform grained surface in shorter electrograining period and in lower electric pe

comsumption.

Change of intermetallic compounds
Most of Ni added in aluminum alloy is contained in intermetallic compounds and amou

of Ni in solid solution are very little (less than 0.005wt%, it corresponds to solid solubility ot
in Al[9]) . Intermetallic compounds in aluminum alloy act as starting points of initial pits du
electrograining, Therefore, it is important to know the change of intermetallic compounds by

addition.
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Fig.1 Effect of Ni addition on current efficiency for disolving of aluminum
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Photo.1 Morphology of grained surface by A.C. electrograining
(Amount of charge 500c/dm?)

Fig.2 shows the relation between Ni+Fe content and amounts of intermetallic compounds.
5 total content of Ni+Fe increases, amounts of intermetallic compounds increase. And the
fluence of Ni is same as that of Fe. Fig.3 shows the influence of Ni addition on composition
* intermetallic compounds. In case of Fe added alloys, the composition of the compounds is
“red about 65%Al1-35%Fe independing on Fe content. On the other hand, in case of Ni added

sys, Ni content in the compounds increases depending on Ni content in aluminum alloy.
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Fig.2 Relation between Ni+Fe content and amounts of intermetallic compounds
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Fig.3 Influcnce of Ni addition on composition of intermetallic compounds

Chemical composition of the compounds is about 65%Al1-35%(Fe,Ni). These results show thut

compounds are shifted from AlFe to Al(FeNi) by Ni addition. Fig4 shows the eftedt

amounts of intermetallic compounds on current efficiency for disolving of aluminum. Cuii

efficincy is improved in proportion to increse of amounts of intermetallic compounds
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“urrent efficiency of Ni added alloy is higher than that of Fe added alloy at the same amounts of

~ompounds. These results show that the improvement of current efficiency by Ni

caused by not only increase of amounts of intermetallic compounds but also

“omposition of intermetallic compounds.

Current efficiency(%)

80 T — 7 T
i ®
75 |
f/:
° o
70 = /’
(@) /’
65 el i
@) O
60 L 1 | 1
0.8 1 1.2 14 1.6 1.8

Amounts of intermetallic compounds(wt %)

addition is

change of

@® Ni addition

O Fe addition

Fig.4 Effect of amounts of intermetallic compounds on current efficiency
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Fig.5 Open-circuit poential of various alloy
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Fig.5 shows the open-circuit potential of each alloy having similar composition
intermetallic compounds. Potential of alloys containing Ni are noble compare to that of all:
corresponding to AlFe (60%Al-40%Fe), and potential difference between intermeta
compounds and aluminum matrix increses by containing of Ni in intermetallic compounds
general, potential difference between intermetallic compounds and matrix causes formation
local cell. Then, this phenomena makes aluminum matrix around the compounds which ha
relatively noble potential disolving preferentially. Consequently, the increase of poten:
difference between intermetallic compounds and aluminum matrix by Ni addition caus.
promotion of formation of etch-pit. This behavior results in the improvement of electrograin

properties by Ni addition.

Conclusion
From this study of the effect of Ni addition on electrograining properties in
aluminum, the following conclusions are obtained.

(1) As amounts of Ni addition in an aluminum increases, current efficiency and the uniformin
of grained surface are improved.

(2) Intermetallic compounds are shifted from AlFe to Als(Fe,Ni) by Ni addition.

(3) The improvement of current efficiency by Ni addition is caused with not only increase of
amounts of intermetallic compounds but also change of composition of intermetallic
compounds.

(4) Intermetallic compounds containing Ni have noble potential than Al:Fe and potential

difference between intemetallic compounds and aluminum matrix increases.
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