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Abstract

Composition and microstructrue of the tin-zinc alloys electroplated in gluconate bath were studied
according to pulse current parameters. The cathode current efficiency increased with both the mean
current density and the off-time decrease. Zinc content of the alloy deposits increased with increasing
mean current density, while it decreased noticebly with increasing the off-time from 10-30ms to 100-
150ms. The preferred orientation of the alloy deposits changed with the increase of peak current den
sity in the sequence of (220) — (220) + (420) or (220) + (420) + (321) mixed structure. The equiaxed
grain size of the alloy increased with the increase of off-time and the decrease of mean current density.
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Table 1. Bath composition and electrolysis conditions
Componeiith Comgglsligz;tion (mol/L) Electrolysis condition
Sodium gluconate 0.5 Temperature 5(2)0181
Triethanolamine 0.25 Cathode Lsokrzecta&bgicsrf)ﬂ
SnSO, 0.1256~0.172 Anode 70‘;45;;;[(32;/0%;3110}/
ZnS04-TH,0 0.078~0.125 Electrode distance 6.5¢cm

POEOPE 5g/L Mean current density 0.5~4.0A/dna’

O-Vanilin 0.05g/L 10ms

peptone 0.5¢/L Agitation speed lg()(l)i())rnn1 :
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alloy deposition vs. cathode potential in the
bath with Zn ratio of 0.3
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Fig. 5 Partial current density of single metals and
alloy deposition vs. cathode potential in the
bath with Zn ratio of 0.5
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Table 2 Texture coefficients of £~Sn phase in Sn~Zn alloy deposits according to the pulse current electrolysis

condition (Zn ratio inbath : 0.5)

Electrolysis condition Texture coefficients of reflection planes
. . y preferred
im (A/dm?) 1, (A/dm?) [temmseo| {200} | {101} | {220} | {211} | {112} | {321} | {420} orientation
1 10 0.02 - 6.03 0.03 - 0.2 0.73
05 2 30 - - 6.32 - - 0.11 0.57 (220
’ 55 100 0.11 - 475 0.17 - 0.34 1.62
8 150 0.05 0.48 3.6 0.15 0.70 0.78 1.27 (220) + (420)
2 10 0.08 0.02 6.05 0.03 - - 0.82 (220)
10 4 30 - - 6.32 - - 0.11 0.57
’ 11 100 0.07 0.03 4.30 0.14 - 0.80 1.66
16 150 0.14 0.42 3.12 0.65 0.97 1.96 1.70 (220) + (420
4 10 0.06 - 6.00 0.03 - 0.2 0.7
20 8 30 1008 | 008 | 560 | 005 | = | 016 | 11 | 220+ 200+ 62D
’ 22 100 0.13 0.06 3.92 0.20 - 1.0 1.69 (220)
32 150 0.07 0.33 3.26 0.81 0.33 1.11 1.1
6 10 0.09 - 5.46 0.02 - 0.19 1.24
30 12 30 0.23 0.02 5.25 0.07 - 0.36 1.07 (220) + (420)
’ 33 100 0.16 0.03 431 04 - 1.03 1.07
48 150 0.17 0.18 2.83 0.567 0.42 0.96 1.86 (220) + (420) + (321)
8 10 0.06 - 5.83 0.05 - - 1.06
40 16 30 0.09 0.02 535 0.15 - 0.18 1.21 (220) + (420)
' 44 100 0.43 0.11 3.22 0.68 - 1.32 1.24
o
64 150 0.3 0.3 3.01 0.61 0.41 1.29 1.03 (220) + (420) + (32D)
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(@) tor . 10msec, in . 0.5A/dm? (d) tor . 10msec, in . 1.0A/dm?

(b) to - 100msec, inm . 0.5A/dm? (€) tor - 100msec, im . 1.0A/dm?®

(€) tor . 150msec, i . 0.5A/dm? {f) ter . 150msec, im : 1.0A/dm?

Fig. 6 Scanning electron micrographs of Sn-Zn alloy deposits
(Snratioinbath : 0.5, 1, . 0.5~1.0A/dm?
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(@) tor - 10msec, i © 2.0A/dm? (d) tor © 10msec, i . 3.0A/dm?

() torr : 150msec, in : 2.0A/dm? (f) torr © 150msec, inm © 3.0A/dm?

Fig. 7 Scanning electron micrographs of Sn-Zn alloy deposits
(Snraticinbath : 0.5, I, . 2.0~3.0A/dm?
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Fig. 8 Scanning electron micrographs of Sn-Zn alloy deposits
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