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Composition and microstructure of Silver—Tin alloy deposits
from prophosphate bath

C.C. Ye, Y. U, Kim, and J. 8. Kim
Dept. of Metallugical Eng., Yeung Nam Univ., 712-749

Abstract

Composition and microstructures of Silver-Tin alloy deposits from a pyrophosphate bath were studied
under the D.C. electrolysis conditions. Cathode current efficiency and throwing power of alloy deposits de-
creased with increasing current density. Tin content of Ag~Sn alloy deposits decreased noticeably with the cur-
rent density and with decreasing pH. The preferred orientation of the deposits tended to change in sequence of
(110)—{111)—(100} texture with increasing the cathode overpotential. The surface structure of alloy deposits
showed the smooth surface structure with fine crystallites.
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Table 1. Bath Compositons and Electrolysis Conditions

Compositon Conec. (g/L) Electrolysis Condition
KAg(CN), 13.51 Current Density : 1.0, 3.0, 6.0, 10.0{mA /exf)
SneP0; 51.68 Temperature ; 20°C, 30C, pH: 8, 9, 10
KaP:0r 198.21 Stirring rate : 200rpm

KCN 15.00 Anode [ 99.99% Ag sheet

NaBGO; 10.00 Cathode : Copper sheet (3 X 3cm)

H.Os 2mé Bath volume : 500ml.
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Fig. 1. The change of the current efficiency of
Ag-Sn alloy deposits according to the
electrolysis conditions.
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Fig. 2. The change of the cathode overpotential
of Ag-Sn alloy deposits according to the
electrolysis conditions.
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Fig. 3. The change of the throwing power of Ag
-5n alloy deposits according to the elec-
trolysis condition.
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Table 2a. Texture coefficient of Ag-8n alloy in
D.C. plating.{207C)

pH C.D[ (111) [ 100) T (110) [ (311)
L 10| 111 [ o042 [ 229 | 060
g 30] 331 | 070 | 038 | 045
jisﬁl | 142 | 030 | o082

- |

295 | 013 | 068
096 | 063 | 072
|

059 | 024 | 033
100 | 049 | 125

210 | 092 | 143

0 | 407 | 059
0 4.11 0
0.64 | 252 [ 089
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Table 2b. Texture coefficient of Ag-Sn alloy in
D.C. plating.(307C)

pHCD] (111) | (200) | (220) | (311)
| 1o 107 0.25 1.71 115
3.0] 158 1.01 0.41 1.00

6.0 214 | 099 | 023 [ 035
1100] 119 | 123 | 018 | 0.86
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Fig. 5. Scanning electron micrograph of D.C. Fig. 6. Scanning electron micrograph of D.C.
plated deposits. (20} plated deposits. (307 )

{a) pH 10, 1.0mA e, (110)+(111) {a) pH 10, 1.0mA/em?,  (110)+{111)
(b) pH 10, 6.0mA/am?,  (110}+{111) (o} pH 8, 8.0mA/am?, (111)+(100)
(¢) pH 9, 3.0mA/cm?, (111} +(100) (c) pH 10, 3.0mA/cm?, (111} + {100)
(d) pH 8, 10.0mA/cm?,  (100)+(111) (d) pH 10, 10.0mA/em?,  (100) +(111)
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