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Abstract: The effects of Cr on the microstructures and properties of Al-Mg-Si-Cu aluminum alloy were
studied by hardness test, tensile test, TEM, SEM and energy spectrum analysis. The results show
that Cr addition promotes the phase transition from B-AlFeSi to a-AlFeSi. The formation of Al; Cr dis-
persion phase inhibits the generation and growth of recrystallization. However, Cr and Fe, Si element
prior form the combination of AlFeCrSi phase, make the main limitation precipitated phase (Mg,Si)
reduce, weaken the strengthening effect. With the increasing of Cr content, the strength and plastici-
ty of the alloy increase, when the Cr content is more than 0. 20 % (mass fraction) , the strength and the
plasticity of the alloy reduce in a certain degree. It is mainly due to the combination of Cr, Fe and Si
elements and formation large number of AlFeCrSi phase, which reduces the precipitation of Mg, Si
phase in the alloy and weakens the ageing treatment effects.
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Table 1 Chemical composition of the experimental
alloys(mass fraction/ %)
Alloy Cu Mg Si Cr Fe Al
17 0.22 0. 66 0. 40 0. 00 0.12 Bal
27 0.21 0.68 0.38 0.10 0. 14 Bal
37 0. 20 0. 66 0.41 0.21 0.14 Bal
4= 0.21 0. 69 0. 40 0.29 0.14 Bal
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Microstructure of the as-cast alloys (a)1# alloy; (b)2# alloy;(c)37 alloy;(d)47 alloy
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Fig. 2 SEM images of the as-cast alloys
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Table 2 EDS analysis results of the phase composition in

the as-cast alloys(atom fraction/ %)

Spot Al Fe Si Cr (Fe+Cr)/Si  Phase
A phase 82.36 8.77 8. 87 0. 00 0.99 B-AlFeSi
B phase 79.10 12.65 7.12 1.13 1.94 a-AlFeSi
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(a)1#alloy; (b)2% alloy; ()37 alloy; (d)4% alloy
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Fig. 3 Changes of AlFeSi of the solution alloys
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Fig.4 AlFeSi shape factor change curve of the solution alloys
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Fig. 5 Microstructure of alloys after solution and water-quenching (a)1# alloy; (b)2% alloy;(c)3% alloy;(d)4# alloy
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Fig. 6 Age-hardening curves of alloys at 175°C
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Fig. 7 Tensile properties of peak aged alloys at room temperature
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Fig. 8 TEM images of the T6-treated alloys (a)3# alloy;(b)47 alloy
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