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Effect of Ni Precoating and Organic Additives on the Morphology of Zinc Electrodeposit

Hiroaki Nakano, Kuniyasu Araca, Masatoshi Iwar and Junji Kawaruku

Synopsis : The effect of Ni precoating and organic additives on the morphology of zinc electrodeposit was investigated by using
the polycrystal commercial low carbon Al-killed steel sheet as a base material and the sulfate bath under the Ni
precoating weight of 10-200mg/m? and adding organic compound of 5-1000ppm to bath. (1) Without reference to
plating conditions,zinc electrodeposits grow heteroepitaxially at preferred orientations of (0002),(1013) and (0004) Zn
of which angle between Zn basal plane and the sheet surface plane is less than 45°, zinc electrodeposits grow randomly
at preferred orientations of (1012),(1011) (1010) and (1120) Zn of which angle between Zn basal plane and the sheet
surface plane is larger than 45 °. (2) When surface condition of sheet is changed by Ni precoating, fine zinc
electrodeposits grow randomly from initial stage of plating,so that surface of zinc electrodeposits is smooth. (3) When
organic compound is added to bath, the morphology of zinc electrodeposit changes according to the amount of additive.

When the amount of additive is small, the morphology of zinc is same as that under Ni precoating condition. When
the amount of additive is large, Zn basal plane grows vertically to the sheet surface plane and surface of zinc
electrodeposit is rough because of high overvoltage of electrodeposit.

Key words : morphology of zinc electrodeposits ; heteroepitaxially ; Zn basal plane ; overvoltage ; precoating ; zinc crystals.
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Table 1. Standard Zn plating condition.

Bath ZnS0,TH,0 1.20
composition | Na,S04 0. 56
(mol/1) H2S04 0.31
. Current density(A/dn?) | 50
Plating Flow rate(m/s) 1.3
condition Temperature(°C) 60
Coating weight (g/m?) |20

Epitaxy degree= X100
)]

B;observed area

Fig. 1. Method to measure Zn/steel epitaxy degree.
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Fig. 2. Effect of plating conditions on the morphol-
ogy of zinc electrodeposits.
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Fig. 3. Effect of plating conditions on Zn/steel
epitaxy degree.
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