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Effect of Sb Content on Electrochemical Corrosion
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Abstract: Applying Sn-2Sb (z=0.5%, 3%, 5%, 10%, mass fraction) alloy as working electrode, Pt

sheet as counter electrode, saturated calomel electrode (SCE, saturated KCI solution) as reference

electrode, and neutral 5% NaCl solution as corrosion solution to evaluate electrochemical reliability of

Sn-Sb alloy solder and influence of Sb content on electrochemical corrosion behavior of Sn-Sb alloy solder

by electrochemical corrosion test. Through analysis of potential polarization curve and electrochemical

impedance spectroscopy (EIS) of alloy samples, it is concluded that corrosion resistance of Sn-Sb alloy
solder decreases as Sn-10Sb > Sn-5Sb > Sn-3Sb > Sn-0. 5Sh.
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Fig. 1 Electrochemical impedance spectroscopy of Sn-xSb(x=0.5,3,5,10)

alloy samples at open circuit potential
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Fig. 2 Microstructure and EDS analysis of Sn-10Sb alloy sample
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Table 1 Equivalent circuit parameters obtained by fitting EIS results of Sn-Sb alloy in 5% NaCl solution
B4 R (Q + em™2) Ri/(Q+cm 2) C/(F » cm?) Q/(Q ' ecem 2 e sm) R,/(Q ¢+ cm ?)
Sn-0. 5Sh 3. 886 3.282 7.077X107" 3. 748 X101 82. 22
Sn-3Sb 4.255 20. 52 1. 627X 1075 9.338X10°° 1063
Sn-5Sb 4.396 6. 084 1. 735X 1075 1.353X 1071 897.2
Sn-10Sh 4.328 34. 40 1.997X 1075 7.142X107% 1018
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Fig. 4 Potential polarization curves of Sn-xSh

(x=0.5,3,5,10)alloy samples
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Table 2 Electrochemical parameters of Sn-xSb
(x=0.5,3,5,10)alloy in 5% NaCl solution

a4 Eeor/V feore/ (A cm %)
Sn-0. 5Sb —0.976 70. 8
Sn-3Sh —0.922 31.6
Sn-5Sh —0.978 25.1
Sn-10Sh —0. 839 7.94
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Fig. 5 SEM morphologies of Sn-xSb alloy samples after corrosion



o T4 o

a4 E QR ) (http://ysyl. bgrimm. cn)

2020 42 12 )

3.2 Sn-5Sb £ E£WBRAAR EDS 54
Kl 6 & Sn-5Sb & 4 FE & 1) SEM JE 5 (K]
50) &% EDS 447, M E S5cdl LI B F H, 5k

DX I AT 2 S0 AE L 21 405 B R UK AL
MEDS Z& 394 45 28wl L& 3, 8 phoad 72 O
THRLEY .

—---Sn-LA
100 0-KA
— Hg-MAB
A P T R S})—LA
AN n S0 — CI-KA
SOF 1V NV A I T "
v AT I A PN AL e Pl
A L N e R R A A T A T
T VAV AN R Y v \/
60 4 K Y

Mass/%

B 6 Sn-5ShbAEHEMIMEMALRR EDS 517
Fig. 6 Microstructure and EDS analysis of Sn-5Sb alloy sample
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