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Microstructure and mechanical properties of high strength and
toughness die casting Al-Mg-Si-Mn alloys
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Abstract: Microstructure observation, tensile test and fatigue tests were conducted to investigate the effect of magnesium
content on microstructure and mechanical properties of die casting AIMgxSi,Mn (x=5.7-7.2) alloys. The results indicate
that with magnesium content (mass fraction) increasing from 5.7% to 7.2%, the yield strength and brinell hardness
increase by 10.4% and 9%, respectively. The elongation decreases from 8.3% to 4.5% and the ultimate tensile strength is
stable. The fatigue life of alloys increases with enhanced magnesium contents and the fatigue limit increases from 57MPa
to 75MPa. The microstructure of those alloys consists of a(Al) matrix and Mg,Si. Meanwhile, Al;Fe and Al;s(Fe,Mn);Si,

compounds distribute around grain boundaries. The addition of Mn reduces the die sticking tendency.
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Table 1 Chemical composition of Al-Mg-Si-Mn alloys (mass

fraction, %)

Alloy Mg Si Mn Fe
AlMg5.5512Mn 5.7 1.94 0.57 0.16
AlMg6Si2Mn 6.1 1.79 0.57 0.15
AlMg7Si2Mn 7.2 1.83 0.58 0.15
Alloy Ti Zn Cu Al

AlMg5.5512Mn 0.09 0.01 0.011 Bal.
AlMg6Si2Mn 0.08 0.01 0.009 Bal.
AlMg7Si2Mn 0.08 0.02 0.015 Bal.
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Fig. 3 Typical optical microscope image (a) and XRD pattern
(b) of AIMgxSi2Mn alloy
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Fig. 5 Morphologies of Al;Fe and Al;5(Fe,Mn);Si, and corresponding EDS patterns: (a) Al;Fe, SEM image; (b) AlsFe, EDS pattern;

(c) Al;5(Fe,Mn);Si,, SEM image; (d) Al;s(Fe,Mn);Si,, EDS pattern
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Table 2 Comparison of mechanical properties of several die

casting aluminum alloys

Tensile Yield
Alloy Elongation/%
strength/MPa  strength/MPa
A3807 325 160 3.5
383/384017) 310-330 150-165 2.5-3.5
518.0!'7 310 190 4
AlMg5.5Si2Mn 324 183 8.3
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Fig. 7 S-N scatter diagram of AIMgxSi2Mn alloys
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