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Fig. 1 SEM images of the 925 silver alloys with different Pt additions
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Fig. 2 SEM image and EPMA maps of Pt1
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Fig. 3 XRD patterns of the 925 silver alloys with different Pt additions
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Tab. 3 RGB values of the samples after corrosion for
different times

i) /h Pt0 Ptl Pt2 Pt3
1 117.6 181 200.2 199.5
2 118.6 170.8 1973 189.2
3 141 180 201.0 201.5
4 140.6 182.6 192.9 190.1
5 141.8 172.4 195.3 188.5
6 150.2 175.2 188.3 193.0
7 159.4 188.4 194.7 194.0
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Fig. 4 Average RGB values of the 925 silver alloys with different Pt
additions
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Tab. 4 Average Lab values of the samples after 7 h

corrosion
&4 L a b
Pt0 41.22 491 0.03
Ptl 44.21 3.11 4.96
Pt2 48.23 0.41 4.11
Pt3 45.02 1.32 3.65
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Fig. 5 SEM images of the Pt0. Pt2 samples before and after corrosion
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Composition Design and Tarnish Resistance Study of Silver-Based Alloys
for Jewelry Applications

GUO Wei"?, WU Jian-qiao"?, LI Long-feng"? LIU Bo’, WU Kun-yu’, WU Shu-sen"’

(1. State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan
430074, Hubei, China; 2. School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074,
Hubei, China; 3. Wuhan Fanqi Jewellery Accessory Co., Ltd., Wuhan 430223, Hubei, China)

Abstract:

Aiming at the problem of tarnish susceptibility in silver-based alloys used for jewelry, novel tarnish-resistant
silver-based alloys were designed and prepared through adding noble metal platinum (Pt). The influence of
Pt content(mass fraction) on microstructure, mechanical properties, and tarnish resistance was systematically
investigated. The results indicate that with increasing Pt content, the black Si-rich and C-rich phases decrease,
and the Pt-rich phases begin to precipitate and gradually increase. The hardness of the silver-based alloy
increases first and then decreases as the Pt content increases. The element Pt can inhibit the corrosion of the
silver matrix from corrosive medium, and significantly enhance tarnish resistance. When the Pt content is 2%,
the alloy exhibits optimal tarnish resistance with an average RGB value of 195.8 and a hardness of HV85.9.
However, further increasing Pt content yields negligible further improvement.

Key words:
silver-based alloy; micro-element addition; alloying; tarnish resistance
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