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Effect of electromagnetic-ultrasonic energy field on recrystallization
microstructure and texture of 1060 aluminum alloy plate
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Abstract: 1060 aluminum alloy cast-rolling slab was prepared by electromagnetic-ultrasonic cast-rolling, then series of
aluminum alloy plates were prepared through cold rolling and annealing. The effects of electromagnetic-ultrasonic energy
field on the recrystallization microstructure and texture of 1060 aluminum alloy plates were researched through the
analysis of grain size, form and orientation. The results show that electromagnetic-ultrasonic energy field can decrease
the average grain size of aluminum alloy cast-rolling slab by 50%, make the precipitated phase distribute on the
intracrystalline and grain boundary in homogeneous dispersion state, and reduce texture orientation density, making
texture component distribute dispersively. Electromagnetic-ultrasonic energy field can enhance the recrystallization
during cold-rolling and annealing of aluminum alloy cast-rolling plate, and obtain more uniform recrystallized structure
with smaller grain size. Electromagnetic-ultrasonic energy field can reduce the recrystallization texture intensity of
aluminum alloy cast-rolling plate after cold-rolling and annealing, and inhibit preferred orientation, thus improving the
deep drawing forming performances of aluminum alloy cast-rolling plate.
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Table 1 Chemical composition of 1060 aluminum alloy

(mass fraction, %)

Si Fe Cu Mn Mg Zn Ti Al
0.25 0.35 0.05 <0.03 <0.03 <0.05 <0.03 Bal
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PEELL BT 1) BEFLVLARSEN 4.7 mm, #5450
XAKREh 60 mm, FELIERLN 1.4 m/min, SR,
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Fig. 1  Schematic diagram of electromagnetic-ultrasonic

cast-rolling
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Table 2 Thickness and cold rolling reduction of cast-rolling

plates
Rolling pass  Thickness/mm Cold rolling reduction/%
0 5 0
1 4 20
2 3.2 36
3 2.6 48
4 2.2 56
5 1.8 64
6 1.5 70
7 1.2 76
8 1 80
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Fig. 2 Metallographs of cast-rolling slab: (a) Electromagnetic-

ultrasonic; (b) Traditional
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(a) Electromagnetic-ultrasonic; (b) Traditional
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Fig. 4 ODF diagrams of cast-rolling slab: (a) Electromagnetic-ultrasonic; (b) Traditional
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Fig. 5 Metallographs of electromagnetic-ultrasonic cast-rolling plate with different cold rolling reductions after annealing at 400 C:

(a) 36%; (b) 56%; (c) 70%; (d) 80%
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Fig. 6 Metallographs of traditional cast-rolling plate with different cold rolling reductions after annealing at 400 C: (a) 36%; (b)

56%: (c) 70%; (d) 80%
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(a) 36%; (b) 56%; (c) 70%:; (d) 80%
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