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Effects of Zr on microstructures and mechanical properties of
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Abstract: Effects of Zr on microstructures and mechanical properties of 2E12 aluminum alloy were studied. The results
show that compared with 2E12 alloy the as-cast microstructures of alloy with 0.3% (mass fraction) Zr can be refined of
grain sizes decreasing from 42 pum to 30 um and characterized with equiaxed grains. Moreover, recrystallization during
the forging process can be inhibited. oy, 0p,, 0 and y are improved with increasing Zr content, and the improving
amplitudes reach 5.4%, 11.3%, 9.7% and 12.6%, respectively. Combined with the microstructures of alloys, the

strengthening mechanism are mainly grain-refine, particles dispersion strengthening and improvement of deformation

strengthening.
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Table 1 Chemical composition of alloys (mass fraction, %)

Alloy Cu Mg Mn Zr Fe Si Al

2E12 4.10 145 055 - <0.06 <0.06 Bal.

2E12+0.3Zr 4.08 1.47 0.54 030 <0.06 <0.06 Bal.
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First drawing

1) Al-4Cu-1.4Mg-0.6Mn; 2) Al-4Cu-1.4Mg-0.6Mn-0.3Zr
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Fig.2 Typical as-cast microstructures of 2E12 and 2E12+0.3Zr alloys: (a) Typical as-cast microstructure of 2E12 alloy; (b) Typical

as-cast microstructure of 2E12+0.3Zr alloy
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Fig.3 Longitudinal microstructures of 2E12 and 2E12+0.3Zr alloys before and after heat treatment: (a) 2E12 alloy after forging; (b)
2E12 alloy under T4 condition; (c) 2E12+0.3Zr alloy after forging; (d) 2E12+0.3Zr alloy under T4 condition
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Fig.4 Ageing-hardening curves of 2E12 alloys and 2E12+

0.3Zr alloy
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Table 2  Effect of Zr on mechanical properties of 2E12 alloy

Alloy oy/MPa 09,/MPa 0/% wl%
2E12 445 282 20.6 27.7
2E12+0.3Zr 469 314 22.6 31.2
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Fig.5 Fractural morphologies of 2E12 alloy and 2E12+0.3Zr
alloy under T4 condition: (a) 2E12 alloy; (b) 2E12+0.3Zr alloy
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