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Composition and Microstructure of Sn-Ni alloy
Electrodeposits according to the Electrolysis conditions

G. C. Ye, G. H. Moon and Y. W. Chae

Dept. of Metallurgical Eng., Yeungnam University

Abstract

The composition and the microstructure of the Sn-Ni alloys electrodeposited in pyrophos-
phate bath were investigated according to the electrolysis conditions. The cathode current
efficiency increased with the addition of NH.Cl and glycine, while it decreased with the n-
crease of current density. The Sn content of the alloy deposits increased with the increase of
glycine content and Sn/(Sn=+Ni) ratio in the bath, while it decreased with the increase of

NH,CI in the bath.

The alloys with 51 ~71lwt.% Sn had the NiSn single phase structure, The preferred orien-
tation of the single phase alloy changed from {(110) to (110)-(101) with the increase of
current density and cathode overpotential. The single phase alloys with 50~ 60wt.%Sn had
the smooth surface structure with fine crystallite, while the multiphase alioy showed the
surface structure with non-uniform crystal size and some cracks at high current density.
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Table 1 Compasition of bath and Electrolysis ondi-

tions
| | SnCl, - 2H0 0.025~0.150
Composition NiCl; - 6H,0 0.225~0.100
(mol/L) KPP0, 0.500
i Glycine 0.400~ 3.800
NHLL 0~ 0.600
pH L 8501
Temperature 50£17C
Cathode Copper sheet
Electrolysis Anode . Platinum sheet
conditions | Electrode area 4cm X 4em
;Electrode distance 5.5em
Current density ' 0.25~2.00A/dm? |
Apgitation speed | 400rpm
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Table 2 Texture coetfficient of $n—Ni alloy depos-

its according 1o the electrolysis condition

Sn Sn Texture coefficient of
ratio (éu"f’tm content reflection planes
in | i oy (10D (0021021102009 c201)
bath (wi%) o | @ | & | 0| % | @
0.25 { 50.2 {0291 — | — [3.71/4.00] ~
050 | 465 (106 — | — (294 400 —
0.1| 1.00 | 42.0 |1.16| — [4.0012.84,4.00 —
150 | 35.0 [ 1.35] — |4.00(2.66(4.00] —
2.00 | 284 |1.43; - 14.00 257 400 —
0.26 | 57.1 - - — 14.00; — -
050 | 557 | — | — | — [4.00| — -
02| 1.00 1 846 | — ; — | — 400 — | —
1.50 | 639 |31 — | — 1227 — |0.42
200 | 510 (095 — | — 295 — |0.30
0.25 { 61.3 |0.950.70 — 1208 — 10.26
: 050 | 611 [0.87,0.76] — [1.96] — [0.41
03| 1.00 | 60.8 |1.18(0.63| - :1.88: ~ |0.3]
150 | 61.6 1106080 — |173| — {040
200 | 61.0 [1.26]0.85: — [1.78| — |0.31
02 | 658 | — | — | — (400 — | —
050 | 663 | ~— | — | — 400 —  —
04] 100 | 678 11.21;0.53! —~ |2.01] — |0.25
150 | 70.1 |1.49|045] — (181, — |0.25
200 | 70.8 |1.56|0.43| — |L76] — |0.26
o ; NiSn(hep) @& : NiSny(hep) ¥ : Ni(fee)
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Fig. 9 Texture ccefficient of Sn—Ni alloy deposits
with NiSn phase vs, cathode overpotential
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