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Abstract

The corrosion resistance and the hardness of the tin-nickel alloy deposits electroplated in pyro-
phosphate bath were invesitigated according to electrolysis conditions and microstructure of the
alloy. The weight loss of alloy deposits increased with the Sn content of single phase (Ni-Sn) alloy

showing the lowest weight loss in the alloy with 54 ~57wt% Sn.

On the other hand, the multiphase alloy with 35~42wt% Sn showed the highest one. The CASS
test result was consistent with that of immersion test, and was good agreement with the corrosion
data of polarization measurements. The hardness of alloy deposits decreased with the increase of Sn
ratio in bath due to the grain size increase of the alloy. However, it increased noticeably with de-

creasing current density in the bath condition of low Sn ratio (0.1)
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Table 1. Composition of bath and Electrolysis condi-

tions
SnCl; - 2H,0 0.025~0.156
Composition NiCl; - 6H;0 : 0.225~0.1
(mol/L) K4P,0; : 0.5
Glycine . 04~08
pH : 85+0.1
Temperature : 50£1¢C
Cathode Copper sheet
Electrolysis Anode Platinum sheet
conditions Electrode area 4crm X 4em
Electrode distance 5.5cm
Current density . 0.25~2.00A /dm’
Agitation speed ! 400rpm
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Table 2. Weight loss in 24hours (25°C)
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Fig. 1. Weight loss vs. Sn content of alloy deposit.
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Eletrolysis condition Structure of dsposit” Weight loss (mg/cm?
Current Sn
Sn/ (Sn+Ni) density content Phase 0.5M HCI 0.5M H,S0,
(A/dm? (wt.%)
0.25 50.2 1.031 0.381
Ni(200) +NiSn (11

o 05 465 (200 +NiSin (110) 1.046 0.373
' 1.0 42.0 Ni(200) +Ni:Sn, (102) 1770 0.640
15 35.0 +NiSn(110) £3) 1.197
0.25 57.1 1.013 0.344
0.2 0.5 b5.7 NiSn (110) 1.022 0.342
1.0 54.6 1.030 0.351
0.5 61.1 1.024 0.364
0.3 1.0 60.8 NiSn (110) + (101) 1.059 0.374
2.0 61.0 1.083 0.392

0.25 65.8 1. .
NiSn(110) 075 0.389
04 0.5 66.3 1.078 0.386
' 1.0 67.8 1.126 0411

Ni 110) + (101

15 70.1 iSn(110) + (101) 1.131 0.437
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Fig. 2. The rating number vs. Sn content of the
dloy deposits (wt, %)
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Table 3. Rating number of tin—nickel alloy electrodeposits (CASS test)

Eletrolysis condition Structure of dsposit” CASS test (R.N)
Current Sn
Sn/IéiS)n + density content Phase 12hr 24hr 36hr 48hr
(A /dm? (wt. %)
0.25 50.2 9.8 9.5 9.5 9.3
Ni(200) +NiSn(110

o 05 465 1200 +NiSn(110) =g 7 9.3 9.3 8.0
' 1.0 42.0 Ni(200) +NiSn, (102) 6.0 5.0 4.0 4.0
15 35.0 +NiSn (110) 5.0 4.0 3.0 3.0

0.25 57.1 9.8 9.5 95 9.3

0.2 0.5 bb.7 NiSn (110) 9.8 9.6 95 9.3
1.0 54.6 9.5 9.3 9.3 9.0

0.5 61.1 9.5 9.0 8.0 8.0

0.3 1.0 60.8 NiSn (110) + (101) 9.5 9.0 8.0 7.0
2.0 61.0 9.3 8.0 7.0 7.0

0. . 9. 9.3 9.0 .0

25 658 NiSn (110) > 8
0.4 0.5 66.3 9.5 9.3 9.0 8.0
’ 1.0 67.8 9.3 9.0 8.0 7.0
i 10) + (101
15 70.1 NiSn(110) + (101) 9.0 8.0 7.0 7.0
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(g) Snratio(0.4) 0.5A /dm? (h) Snratio(0.4) 1.5A /dm?

Fig. 3. Scanning electron micrographs of Sn—Ni alloy deposits(ref.7)
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Table 4. Corrosion Data for anodic polanzation measurements

Eletrolysis condition Structure of dsposit” Test results
Sn/ (Sn+ Curr(?nt Sn Ecorr Icorr Tcrin
N | e | e i) | v | o)
025 502 Ni (200) +NiSn (110) 24 2.2 535
0.1 0.5 46.5 53 9.7 40.0
1.0 42.00 Ni(200) +NisSn,(102) +NiSn(110) -170 32.0 130.0
0.25 57.1 28 8.3 35.2
0.2 0.5 55.7 NiSn (110) 18 10.2 31
1.0 54.6 10 9.1 38
0.5 61.1 -99 10.7 64.6
0.3 1.0 60.8 NiSn(110) + (101) -2 14.1 68.8
2.0 61.0 -5 12,5 75.2
0.25 65.8 . 21 12.4 30.0
NiSn (110)
04 0.5 66.3 -71 14.3 57.8
1.0 67.8 NiSn (110) + (101) -103 20.0 112.0

Sn content in alloy deposits(wt. %)

— 420 ——663
— - 678

—- 557

Potential, V. SCE

-10 -8 -6 -4 -2 0
log(Varea) (Alcm?)

Fig. 4. Anodic polarization curves of Sn—N alloy
deposits in 0.5M H:SO, solution deaerated
at 25C
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