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ABSTRACT

The nickel-zinc ailoy depositions have been studied in ammonium chloride added chloride
baths, to find quf the effects of ulirasonic irradiation for the elecirodeposition processes,

The compositions of deposited alloys, the current efficiencies, corrosion resistance and
brightness in various conditions of electrodeposition were investigated, in the range of ultrasonic
frradiation of 50,500 and 1,000 kc/s respectively.

The results obtained are as follows;

1. The ratio of nickel to zinc in the deposit increased according to the ammonium chloride
concentration in irradiated baths.

2. The current efficiencies became also higher in the irradiated bath.

3. Ammonium jons in solution seem to retard the formation of zinc hydroxide.

4. The corrosion resistance and brightness of the deposits are dependent upon nickel content
of deposits which ranges 10-18% (wt) nickel in the irradiated baths and 11-15% (wt} in non-
irradiated baths.

5. The corrosion resistance and brightness of the deposits are appreciably betfer in the irra-

diated baths than in non-irradiated bath with the mole ratio of 3.4 (NHy/Ni"* + Za' ).
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Toble 2. The conditions for eiectrodeposition.

Cathodic
s 0.5 1 2 3
current density (A/dm? )
Temperature () 40
pH! 5.5

Table 2. The conditions of ultrasenic irradiation.

Frequencies (Ke/s) 50 500 1, 000
Ouiput (w) 20 40
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1. plating bath, ultrasonic 2, plating bath, econventional
1, ancde 4. cathode
5, transducer

&, water bath

Fig. 1. Schematic diagrom of electrodeposition

system.

Table 4. The conditions of ultrasonic irradiotion.

Bath
composi
-tion

Sample
solution | A B C D E

Intensity of sound Wave length of

I requency

(Ke/a) {w)

pressure sonnd (em)

{mol/liter} {dyne/om? ) (¥ elocity of sound
NH,CI 200 2.7 3.4} 4.1 4.8 =1 5l (em/sec)
NiCl,. 81:0 0.4 50 31.66 3
ZnCl, 0.6 500 40 53.75 0.3
Nil,OH 1.4-17 1, 000 102, 57 0,15
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Fig 2. Effect of ulirasenic waves on nickel contents
in deposits, in the bath A.
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Table. 5. Effecits of ultrasonie wave on surfoce

roughness and surface cppearance.

Sample | Dk Plating | Ra
. . . N Surface appearance
soufution | (A/dm®) | condition | { um)
i 0.090 [ mas and fuzz
0.5
B 1.080 | semibright and streak
a 0.080 | semibright and fuzz
1
b 0.070 | bright and sireak
A
@ 0.070 | semibright, pitted
2
b 0.065 | bright
A 0.080 | semibright, pitted
3
b 0:060 | bright
a 0.080 | gray and dull
0.5
b 0.070 | semibright
a 0.070 | semibright, pitted
1
b 0.065 | bright
C
a 0.070 | semibright
2
b 0,055 | bright
a 0.070 | bright
3
b 0.063 | bright
a 0.070 1 semibright and fuzz
0.5
H 0.4065 | semibright and streak
it 0.060 | semibright and streak
|
b 0.050 | semibright
E
P 0,070 | bright, piited
2
b 0.065 | bright
i 0.070 | semibright, pitted
3
b 00705 bright

aswithout ultrasonic wave,
brwith ultrasonic wave (50K e/s, 40W)
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