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Effects of Mg content on microstructure and
mechanical properties of Al-Cu-Mg-Ag alloy
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Abstract: The effects of Mg content on the mechanical properties and microstructures of Al-Cu-Mg-Ag alloy were
studied by Wicker hardness test (HV), room temperature tensile properties, optical microscopy (OM) and transmission
electron microscopy (TEM). The results show that with the increase of Mg content, the aging response rate is accelerated,
the peak aging is advance, and whereas the peak hardness increases at first and then decreases which reaches its
maximum when the Cu/Mg ratio closes to 6. With the increase of Mg content, the yield strength and the tensile strength
increase first and then decrease, while the plasticity is just the opposite, but it maintains at a high level. The main
strengthening phases are €2 phase and a bit of @' phase when the Mg content (mass fraction) is 0.4% or 0.8%, but translate
to Q phase and S’ phase when the Mg content is 1.2%. The volume fraction of © phase increases with the increase of Mg
content, the size decreases and it distributes more uniform. However, the volume fraction of Q phase decreases to some
extent when the Mg content is 1.2%.
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Table 1 Chemical composition of Al-Cu-Mg-Ag alloys

Alloy Mass fraction/%

No. Cu Mg Mn Zr Ag Al
1 5.3 0.4 0.3 0.15 0.5 Bal.
2 5.3 0.8 0.3 0.15 0.5 Bal.
3 5.3 1.2 0.3 0.15 0.5 Bal.
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Fig. 1 Vickers hardness versus ageing time at 185 ‘C for
Al-Cu-Mg-Ag alloys
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Table 2 Peak aging treatment condition of Al-Cu-Mg-Ag

alloys
Alloy No. Temperature/C Time/h
1 185 8
2 185 4
3 185 2
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Fig. 2 Tensile properties of peak-aged Al-Cu-Mg-Ag alloys
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Fig. 3 Optical microscopes of three alloys under different conditions: Alloy 1 (a), (d), (g); Alloy 2 (b), (e), (h); Alloy 3 (c), (), (i);

As cast (a), (b), (c); Homogenization (d), (e), (f); Solution (g), (h), (i)
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Table 3 Phase versus peaks in DSC analyses of three modified austemper alloys

Alloy No. Peak 4 Peak B Peak C Peak D Corresponding temperature of
(Precipitation) (Solution) (Precipitation) (Precipitation) peak C/'C
1 GP GP Q, ¢ - 248
2 GP GP Q o' 246
3 GP GP Q, § 4 239

1 (I)O 200 300 400
Temperature/'C

B4 3 FEEKEGER DSC Hizk

Fig. 4 DSC curves of three modified austemper alloys (sweep
rate of 10 ‘C/min)
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Fig. 5 TEM images of three peak-aged alloys (The election
beam is close to (100),): (a) Alloy 1; (b) Alloy 2; (3) Alloy 3
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Fig. 6 TEM images of three peak-aged alloys (The election
beam is close to (110)4)): (a) Alloy 1; (b) Alloy 2; (3) Alloy 3
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