1

StREHISIR|A|

J. Korean Inst. Surf. Eng

ISSN 1225-8024(Print) Vol.54, No.2, 2021.
ISSN 2288-8403(Online) https://doi.org/10.5695/JKISE.2021.54.2.71

(EF=2)

Ag9259| Holelsty £40] O|Xl= HIQLls gFel I

Effect of Neodymium concentration on electrochemical properties
of 925 silver

Byung-Hyun Shin? Seungjin Jung®, and Wonsub Chung®

®The Institute of Materials Technology, Departments of Materials Science and Engineering, Pusan
National University, Busan 609-735, Republic of Korea
®School of Materials Science and Engineering, Pusan National University, Busan 609-735, Republic
of Korea

(Received 02 March, 2021 ; revised 30 March, 2021 ; accepted 09 April, 2021)

Abstract

Ag925, silver with added copper, is popular alloy due to its low price. However, it has a
difficult to use because of the low corrosion resistance. In various alloys, neodymium (Nd) works
as an element to improve corrosion resistance by reacting with interstitial elements in the alloy.
When 1.5 wt. % Neodymium was added to Ag925, the potential on the activated polarization in
a potentiodynamic polarization test was increased from -0.15 V to -0.05 V. Ag925 with added
neodymium showed the passivation after activation polarization. But When the potential increased
around 50 mV, the current density is increased to 3 x 10-3. Ag925 with the 1.5 wt. % Nd had
the low corrosion rate.

Keywords : Silver, Neodymium, Electrochemical properties, Potentiodynamic polarization curve, Electrochemical
impedance spectroscopy
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Table 1. Chemical composition of specimen with
Neodymium concentration.

unit: wt. %

Ag Cu Nd
#a 92.5 7.5 0
#b 92.2 £ 0.1 7.2 £ 0.1 0.5 £ 0.0
#c 91.7 £ 0.3 6.8 £ 0.2 1.5 £ 0.2
Potentia-
meter | |
Pt mesh
Reference {Counter)
electrode
(SCE)
Electrolyte

Fig. 1.

Schematic diagram for electrochemical test of
Ag-Nd alloy.
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Fig. 4. Bode plot of Ag925 with Nd concentration.
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Fig. 5. EIS circuit model and oxide layer model of Ag 925 with Nd
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Fig. 6. SEM image of corroded Ag925 with Nd
concentration (a) # a, (b), # b, and (c) # c.

and # c.
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Fig. 7. Calculated EDS location on corroded surface of
Ag925 with the addition of 0.5 wt. % Nd.
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Fig. 8. XRD pattern of (a) bare metal, and (b) corroded metal.
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