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Effect of stress aging on mechanical properties and
microstructures of 2E12 aluminum alloy

WANG Hong-wei, YI Dan-qing, CAI Jin-ling, WANG Bin

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The influences of tensile stress aging on the mechanical properties and microstructure of 2E12 aluminum alloy
were investigated by means of mechanical tests, transmission electronic microscopy (TEM) and stress aging furnace. The
effect mechanic of tensile stress on 2E12 aluminum alloy was analyzed. The results show that the external stress during
aging improves the ultimate strength and increases the ultimate strength anisotropy of 2E12 aluminum alloy. The external
stress can enhance the precipitation of S phase and induce the preferred orientation of precipitated S phase. Under the
external stress aging, the precipitation free zone (PFZ) is narrowed and the distribution of those precipitates changes from
chains to non-continuous ones. The stress aging provides a tool to control the anisotropy in high strength aluminum alloys.
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Table 1 Chemical composition of 2E12 aluminum alloy(mass
fraction, %)
Cu Mg Mn Fe Si Al
4.00-4.23 1.40-1.42 0.56-0.60 <0.08 <0.06 Bal
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Fig.1 Tensile specimens with different orientations in rolling

plane of alloy sheet (mm)
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Fig.2 Relationship between uniaxial tension and test direction

of 2E12 aluminum alloy at different ultimate strengths
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Fig.3 TEM images and corresponding SAED
patterns of 2E12 alloy aged at 220 C for 10 h
with different external stresses: (a) 0 MPa; (b) 0
MPa, along (001) direction; (c) 80 MPa; (d) 80
MPa, along (001) direction; (¢) 80 MPa; (f) 80
MPa, along (110) direction; (g) 80 MPa
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Fig.4 TEM bright field images of grain boundary of 2E12
alloy aged at 220 °C for 10 h with different external stresses: (a)
0 MPa; (b) 50 MPa; (c) 80 MPa
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Fig.6  Variation of diffusion coefficient ratio along two

different orientations under applied stress
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