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Research on Tarnishing Reason of Silver Strip Used for Fuse Ware
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Abstract: The tarnishing mechanism of silver strip was studied by SEM, XPS, XRD . The results showed
that a layer of white mist was formed on the surface of silver band during the condition of atmospheric
annealing, which was mainly Ag,O . At the same time, some discontinuous black dots can be observed at
the grain boundary. The main components are Ag, C and O. The surface of silver strip placed for a long
time in air conditions will lose metallic luster to becomes gray, and had dark scattered spots which have no
obvious growth characteristics in partial areas. The elements of C, Cu, Fe, Na, Mg are easily stayed in the
surface of the silver strip during the machining process, while these residual elements are not the main
factors causing silver strip tarnishing. The main reason of tarnishing was silver strip reacting with
hydrogen sulfide, sulfur dioxide in the air, and the corrosion products mainly include Ag,S, Ag,SO;, Ag,0O.
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Fig.1 Typical high and low voltage fuse ware
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Fig.2 Microstructure of sample 1* and 2*
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Fig.3 Microstructure of discolored sample 4*
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Tab.2 Composition of the elements on the surface of 4" silver

strip

Element Wavelength/(0.1 nm) xp/% wp/%
Ag 4.1544 71.315 94.502
C 44.7 16.163 2.385
(0] 28.62 10.584 2.080
S 5.3271 0.698 0.275
Cu 1.5406 0.550 0.429
Fe 1.9860 0.326 0.224
Na 11.9101 0.21 0.059
Mg 9.8900 0.154 0.046

it 100 100

%3 B 25 AMB ABSESTFRESSD

Tab.3 Energy spectrum analysis (mass fraction) of point A and

B in Fig.2
COB/%
Element

AR B &

Ag 91.71 94.43
(0] 6.57 3.53

C 0.82 0.77

S 0.89 1.27
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Fig.4 XPS spectra of silver strip
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Tab. 4 XPS quantitative analysis of the silver strip

Elements BE/eV xg/% wp/%
Ag3d5/2 367.3 12.68 53.63
Cls 284.5 57.94 29.11
Ols 5323 26.09 14.37
S 2p3/2 161.0 2.68 2.91
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Fig.5 XPS S2p spectra of silver strip surface
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Fig.6 XRD patterns of silver strip surface
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