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Fig. 2 Shape and dimension of tensile specimens
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Fig. 3 Microstructures at the center and edge of Al-Zn-Mg-Cu alloy bar under different electromagnetic frequencies
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Fig. 4 Influence of electromagnetic frequency on grain sizes
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Fig. 5 SEM images of the second phases in as-cast Al-Zn-Mg-Cu alloys with different electromagnetic frequencies
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Fig. 7 Mechanical property of Al-Zn-Mg-Cu alloy under different electromagnetic frequencies
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Effects of Electromagnetic Field Frequency on Microstructure and
Mechanical Properties of Al-Zn-Mg-Cu Alloy Prepared by Direct Chill
Casting
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Abstract:

Al-Zn-Mg-Cu alloy bar with a diameter of 200 mm has been successfully prepared through the low-frequency
electromagnetic field (LFEF). The microstructure and mechanical properties of the as-synthesized samples
are characterized by optical microscope, scanning electron microscope and electronic tensile testing machine.
The experimental results demonstrate that the increase of the LFEF frequency results in a-Al grains change
from dendrites to equiaxed grains, decreases the size of grains and the degree of segregation of Zn element,
refines the sizes of the intergranular MgZn2 phase and the Al3Fe phase, and improves the tensile mechanical
properties of the round bar. The tensile strength and elongation after fracture of the alloy show a significant
increase at the center (308.27 MPa and 8.55%) and the edge (322.40 MPa and 11.96%). Compared with the
round bar without applying an electromagnetic field, the difference between the center and the edge of the rod
in the microstructure and mechanical properties shortens.

Key words:
Al-Zn-Mg-Cu alloy; direct chill casting; low frequency of electromagnetic field; grain refinement;
microsegregation
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