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Influence of electrical impulse aging on
microstructure and mechanical properties of 7075 aluminum alloy
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Abstract: The positive and negative alternating electrical impulse aging experiments were conducted to study the
influence of positive and negative alternating electrical impulse on the microstructure and mechanical properties of 7075
aluminum alloy by TEM analysis, conductivity, Vickers hardness and mechanical properties measurement. The results
show that the positive and negative alternating electrical impulse with frequencies of 10 and 700 Hz can accelerate the
aging precipitation process and obviously increase the hardness of aluminum alloy. Compared with conventional aging
heat treatment, the positive and negative alternating electrical impulse aging heat treatment can improve the strength of
the specimen by 10.3% and the elongation of the specimen by 3.1%. Meanwhile, the observation of the microstructure of
7075 aluminum alloy by TEM indicates that positive and negative alternating electrical impulse aging heat treatment can
multiply the number and improve the dispersion degree of precipitate #’ compared with conventional aging heat treatment;
grain boundary precipitate transforms from small continuous distribution to coarsening discontinuous distribution. As a
result, the positive and negative alternating electrical impulse aging heat treatment is better than conventional aging heat
treatment on the aluminum alloy in improving the microstructure and properties.
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Fig. 1 Size of standard tensile test specimen
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Table 1 Chemical composition of aluminum alloy 7075

(mass fraction, %)

Cu Mg Mn Fe Si Zn Ti Cr Al
1.2-2.0 2.1-29 0.3 0.5 0.4 5.1-8.1 0.2 0.18-0.28 Bal.
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Fig. 2 Principle of electrical impulses aging experiment: 1—Specimen; 2—Solution furnace; 3—Water channel; 4—Water;

5—Aging furnace; 6—Impulse power source; 7—Power line
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Fig. 3 Effects of electrical impulse frequency on hardness and

electrical conductivity of 7075 aluminum alloy
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Table 2 Effects of electrical impulse frequency on

mechanical properties of 7075 aluminum alloy

Frequency/Hz o/MPa o,/MPa /%
0 374.97 500.65 10

10 411.27 552.10 9.3

100 375.29 530.12 9.2

300 365.82 526.41 9.5

500 361.98 487.61 11.8

700 385.74 542.34 9.6
1000 350.48 477.16 13.1
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aluminum alloy by different frequencies positive and negative

Intracrystalline precipitate distribution of 7075

alternating  electrical impulse aging heat treatment:

(a) Conventional aging; (b) 10 Hz; (¢) 1000 Hz
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aluminum alloy by different frequencies positive and negative

Grain boundary precipitate distribution of 7075

alternating electrical impulse aging heat treatment: (a)

Conventional aging; (b) 10 Hz; (¢) 1000 Hz
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