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

LI Zhi-yan, YI Dan-qing, ZHOU Ming-zhe

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

Abstract: The influence of electric field aging on the mechanical properties and microstructures of 2E12 aluminum
alloy was investigated by means of mechanical tests and transmission electron microscopy (TEM). The mechanism of
the effect of an electric field was analyzed. The results show that the S’ phase(Al,CuMg) particles and T
phase(Aly,Cu,Mn;) particles are smaller after 16 kV/cm electric field aging, which decreases the yield strength of the
alloy. Meanwhile, the grain boundaries of the specimen aged in electric field are composed by numerous ultra micro
precipitates, and the ductility of the alloy is improved. The electric field can accelerate the nucleation of the new phase
S’, while the coarsening of the S’ phase is retarded by the electric field during the aging process. The electric field can
influence the potential field of vacancies. As a result, the vacancies tend to move toward the opposite direction of the
electric field.
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Table 1 Mechanical properties of aged alloy

Group No. EAkV-em') oy/MPa o6y,/MPa  6/% A%

0 482 350 19.6
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2 5.35
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0 484 332 21.0

3 9.52
16 483 325 23.0
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Fig.l1 TEM images of 2E12 alloy aged at 190 ‘C for 10 h:
(a) Without electric field; (b) With electric field of 16 kV/cm
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Fig.2 TEM images of grain boundary of 2E12 alloy aged at
190 C for 10 h without electric field
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Fig.3 EDS analyst result of point 4 shown in Fig.2(b)

B4 75190 CTHl16 kV/em HUIZIFZL 10 h N 2E12 5451
A g TEM 18

Fig.4 TEM images of grain boundary of 2E12 alloy aged at
190 ‘C for 10 h with electric field of 16 kV/cm
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Fig.5 EDS analyst result of point B shown in Fig.4(b)
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Fig.6 Potential field of vacancies under effect of electric
field!"”
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