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Microstructures and mechanical properties of Al-Cu-Mg-(Ag, La) alloys

XIAO Dai-hong, HUANG Bai-yun, SONG Min, CHEN Kang-hua

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: A series of Al-5.3Cu-0.8Mg (mass fraction, %) based alloys with different Ag and La contents were
investigated by optical microscope(OM), scanning electron microscopy (SEM), transmission electron microscopy (TEM)
and mechanical properties testing. The results show that adding 0.1La refines the grains of as-cast
Al-5.3Cu-0.8Mg-(0.6Ag) alloys, but does not improve the hardness of the extruded Al-5.3Cu-0.8Mg alloys. Adding
0.6Ag can increase the hardness and tensile strength of extruded Al-5.3Cu-0.8Mg alloys and decrease the peak-aging time
at 185 °C. The coherent plate-like Q phase and a small amount of €' phase are the predominant hardening phases of the
Al-5.3Cu-0.8Mg-0.6Ag alloys at peak-aged stage at 185 ‘C. Moreover, adding 0.1La into Al-5.3Cu-0.8Mg-0.6Ag alloy
decreases the size and improves the density and the thermal stability of ©Q phase, and then improves the mechanical
properties of the alloy.
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Table 1 Nominal composition of alloys

Mass fraction/%

Alloy
Cu Mg Mn Ag La Al
1 53 0.8 0.4 0 0 Bal
2 53 0.8 0.4 0.6 0 Bal
3 5.3 0.8 0.4 0.6 0.1 Bal
4 5.3 0.8 0.4 0 0.1 Bal
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Fig.1 Optical microscope of as-cast alloys: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3; (d) Alloy 4
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Fig.3 Hardness curves of extruded alloys after aging at
185 C
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Table 2 Mechanical properties of alloys after tensile testing

Alloy temg::;izrge o oMPa g MPa 1%
I 25 420 332 135
25 21 442 110

? 300 191 185 215
25 s62 490 85

: 300 35 21 156

4 25 452 374 12
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Fig.4 TEM images of alloys after peak-aging at 185°C: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3; (d) Alloy 4
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