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ABSTRACT
The nickel-zinc alloy depositions have been studied in nickel chloride added chloride baths, to find out
the effects of ultrasonic irradiation for the electrodeposition processes.
The compositions of deposited alloys, the current efficiencies and the metallographic appearances in

various conditions of Electrodeposition were investigated, in the range of ultrasonic irradiation of 50,500 and
1,000 Kc/s respectively.

The results obtained are as follows;

1. Generally the nickel deposition process is more preferably activated than that of zinc by the altrasonic
irradiation.

2. The radios of nickel to zinc in the deposit are higher according to increase of nickel jon concentration and
bath temperatures in irradiated baths.

3. The current efficiencies are also higher in the irradiated baths, so that the depolarization effect is noticeable.

4. The brightness and leveling effect of the deposits are appreciably better in the irradiated baths than in
non-irradiated in 0.3M and 0.6M of nickel chioride and zinc chloride solutions and the current density of
3A/dm? .

5. The mechanism of alloy deposition has been tentatively suggested in the case of ultrasonic irradiations.
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Table 1. Bath composition for Nickel-Zinc alloy
electrodeposition

Sample
solutions
Bath ™ A|lB|c|D|E
compositions
(mol/litep
Nicl, -6H.0 0.1]0.2103]0.4;0.5
ZnCl, 0.6
NH,Cl 3.4
NH,0H 1.4~1.7

Table 2. The conditions for electrodeposition

Condition for deposition

Cathode current density
/fam') 05 1 2 3

Temperature (C) 20 40 60

pH 5.5
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Fig. | Diagram of experimental apparatus
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Table 3. The conditions of ultrasonic irradiation

Intensity of Wave length
F requencies sound pressure | of sound(cm)
(Ke/s) Powr (W) (dyne/a) (Velocity of
sound=1.5 X

10*em/sec)

50 31.66 3
500 40 53.75 0.3
1,000 102. 57 0.15

0 50 W0 150 200 250 300 350 400 450 500 550
Weight (mg)

Fig.2 Relation between strain and weight according
to irradiation of ulirasonic waves

1. Cathode 2. Anode 1 Cell & Reference slectrode

S. Rheostot 6. OC powsr supply 7. P

8.A

Fig. 3 Schematic diogram of galvanostatic measuring
apparatus

LTD) 2.2 whiteness test& 39l SURF TE-
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Fig. 4 (a) Bath A
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Fig. 4 Effects of ultrasonic waves on nickel content
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in deposit, in bath of A, C ond E(pH 5.5,
40T) quantity of electricity consumed is 24
ampere - minute.
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Fig. 5 Relation between nickel content in deposit
and nickel ion concentration in solution accord-
ing to irradiation of ultrasonic waves (pH 5.5,

40C, 1A/dm?)
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Fig. 6 Relation between deposited nickel content and
temperature, with and without the irradiation of
ultrasonic waves (pH 5.5, 2A/dm?, NiCl, 0.4
(m)).
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Fig. 8 Relation between cathodic current efficiency
and nickel ion concentration in solution ace-
ording to irradiation of ultrasonic waves.
(pH 5.5, 40TC, 3A/dm’)
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Fig. 9 Radiant Mechanism of ultrasonic waves.
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sample| without ultrasonic
‘solutlon waves
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(bath A)

11.01 wt. % Ni
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with ultrasonic
wav es (50Ke/S)
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19.10 wt. % Ni
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Crystallography of electrodeposited Ni-Zn by SEM (x 3,000).
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