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Investigation on the Corrosion Behavior of Ag-Cu-Al-Y Alloys in Na,S Solution
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Abstract: The corrosion behaviors of Ag-Cu-Al-Y alloys in Na,S solution were investigated based on
the kinetics of corrosion weight loss analysis, the microstructure characterization was analyzed by
optical microscope (OM), scanning electron microscope (SEM) and energy diffraction spectrum (EDS).
The results indicated that the corrosion resistance of Ag-Cu-Al alloys was improved by the addition of Y,
and the best performance was exhibited in the alloy with 0.03at% Y. The sulfuration corrosion of
Ag-Cu-Al-Y alloys occurred preferentially at the grain boundaries. A dense protective oxide layer
composed of Y,0;3 and Al,O; was formed firstly, which prevents further diffusion of oxygen and sulfur
ions. With the external oxide layer peeling off, oxygen and sulfur ions diffused rapidly into the internal
alloy and preferentially reacted with Cu to form Cu,S. The corrosion layer was constructed by two
layers, an inner layer of dense oxide and a loose outer layer of oxides and sulfides mixture.
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No. Ag Cu Al Y
0" 92.5 6.00 1.5 0.00
¥ 92.5 5.97 1.5 0.03
2* 92.5 5.96 1.5 0.04
3# 92.5 5.95 1.5 0.05
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Fig.1 The microstructure of cast alloys

[ (a) No. 0%; (b) No. 1%; (c) No. 2%, (d) No. 3]

2.2 HSHRE SR WAT AR M POk fE, HrPusn 0.03%Y KR E 4 AE &

2 fiRN Ag-Cu-Al(Y) & & 1E NapS Wl Wribu@hikfe. WEFREZIE TG, RE
R ES L. B 2GS RENR 1 NaS W Rt FEaT Lo =R B
HLL, WEFRTTUE L, o' &Mk Ei™E, iy 0~e/h), JEk EHINZE, o+
2%, 3 A ek EANEL, 1"EEBMEERD, (P~ E ik E RN S5~ h), T
XEM, BINFmLITR Y e R 025 A SN Mk ES LTS,

T T T T T 9

or (a)_ 1 F(b) 1
—— 1" i ——]# E
8r —— 2 1 —— 2 ]
—_ —v— 37 —_ i ——3*
@ | i q 5+ -
g 6 e ] ]
o :
&£ )
< 4} g =~ - g
g = ]
2F T 1+ 1
ok i L ]
1 1 L L L . -1 1 1 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5
e*/h e‘/h

B2 Y X Ag-Cu-Al &&EMIT AW
[(a) fEhREMLE; (b) BRI MAE L ]
Fig.2 The influence of Y on the corrosion behavior of Ag-Cu-Al alloy

[ (a) Corrosion weight loss curves; (b) Instantaneous corrosion weight loss curves ]
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Fig.3 The surface morphologies of 3” silver alloy before and after corrosion

[ (a) Before corrosion; (b) After corrosion for ¢ h; (c), (d) Magnified images of corroded surface ]
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Fig.4 The EDS analysis results of the surface of 3” silver alloy after corrosion

[ (a) A: Uncorroded region and its EDS analysis; (b) B: Corrosion region and its EDS analysis ]
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Fig.5 Cross-section microstructure (a) and line scanning (b) of 3" silver alloy after corrosion for ¢ hours
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