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Effects of Ag on tensile ductility of Al-Cu-Mg alloy
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Abstract: The tensile ductility of Al-Cu-Mg-(Ag) alloys was studied through both experiments and theoretical
calculations. The results show that the tensile ductility of Al-Cu-Mg-(Ag) alloys has important relationship with the
volume fraction and size of the precipitates. The increase of volume fraction of precipitates decreases the effective
geometric slip distance, and thus degrades the tensile ductility. During aging, the tensile ductility of Al-Cu-Mg-(Ag)
alloys decreases with aging time at the beginning, but increases with increasing aging time after the alloy reaches the
peak-aged stage. The Ag addition can improve the volume fraction of the precipitates and thus the tensile ductility, but it

will degrade the strength of Al-Cu-Mg-(Ag) alloys. Although the controlling of the aging time can improve the tensile

ductility, it will inevitably decrease the yield strength of the alloy.
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Table 1 Chemical composition of present alloys

Alloy Mass fraction/%

No.

Cu Mg Ag Mn Ti Zr Al

1 8.0 0.5 — <0.2 <0.2 <0.1 Bal

2 8.0 0.5 06 <02 <02 <0.1 Bal
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Fig.2 Precipitates after different aging times for two types of alloys at 185 ‘C: (a) Alloy without Ag, 4 h; (b) Alloy with Ag, 4 h;
(c) Alloy without Ag, 13 h; (d) Alloy with Ag, 13 h; (e) Alloy without Ag, 16 h; (f) Alloy with Ag, 16 h; (g) Alloy without Ag, 20 h;

(h) Alloy with Ag, 20 h
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Table 2 Tensile ductilities of alloys after aging treatment

Tensile ductility/%
Aging time/h
Alloy 1 Alloy 2
0 333 30.5
0.5 22.8 18.9
4 20.1 16.1
10 19.2 14.9
13 18.7 14.5
16 18.8 14.6
20 19.2 15.0
30 19.9 154
50 20.4 15.8
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Fig.4 Measured and predicted normalized tensile ductilities

of Al-Cu-Mg-Ag alloy with aging time
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