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Influence of electromagnetic stirring on structure of A356 melt and
its solidification behavior
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Abstract: The A356 melt was stirred by an electromagnetic field and then was poured in a high temperature mold. Thus
the semi-solid slurry of A356 alloy was prepared directly. The influence of electromagnetic stirring (EMS) above alloy
liquidus on microstructure of A356 alloy slurry was investigated by optical microscope and scanning electron microscope.
The diameter and roundness of a(Al) and the space of Al-Si eutectic were measured by Image-Pro Plus. Compared with
the microstructure of A356 alloy slurry without EMS, the influences of electromagnetic stirring on the structure of A356
melt and its solidification behavior were studied. The results show that the influence of electromagnetic stirring on the
following solidification behavior is more outstanding when the stirring temperature is near the liquidus; the number of
a(Al) dendrites is declined and the morphology is transformed into rosiness and non-dendritic grains; the Al-Si
eutectic’s transition from lamellar structure to fibrous structure occurs in the eutectic reaction too. This phenomenon is
probably attributed to the increase of nucleation rate, which is caused by segregation of Al and Si at the micro-scale levels
after EMS.
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Table 1 Compositions of A356 ingots(mass fraction,%)

Si Mg Ti Ni Mn Fe Zn Al

6.52 033 0.09 0.03 0.01 0.14 0.01 Bal.
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Fig.1 Schematic diagram of experimental device of melt
electromagnetic stirring: 1 — Thermoelectric couple; 2 —
Seal-capping; 3—Temperature control system; 4—Stainless
( steel crucible; 5—Electromagnetic coil; 6—A356 melt; 7—

Thermal insulation pad
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Fig.2  Changing curves and distribution of melt temperature
while electromagnetic stirring: 7;—Temperature of crucible
bottom; 7T,—Temperature of crucible center; T5—Temperature

of crucible sidewall
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Fig.3 Microstructures of a(Al) prepared by pouring in hot mold at different superheat temperatures: (a) Pouring at 690  directly;
(b) Pouring at 690  after EMS; (c) Pouring at 670  directly; (d) Pouring at 670  after EMS; (e) Pouring at 650  directly; (f)
Pouring at 650  after EMS; (g) Pouring at 630  directly; (h) Pouring at 630  after EMS
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Fig.4 Influences of EMS at superheat temperature on microstructure of a(Al): (a) Equiaxial grain ratio; (b) Diameter (mean) of

equiaxial grain

Fig.5  Microstructures of Al-Si eutectic
prepared by water quench after pouring in hot
mold at different superheat temperatures: (a)
Pouring at 690 after EMS; (b) Pouring at
670 after EMS; (c) Pouring at 650 after
EMS; (d) Pouring at 630 after EMS; (e)
Pouring at 630 directly
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Table 2 Average eutectic space and its growth velocity of Al 690~630 3.85>¢100~10><
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Fig.7 Growth of Si phase during solidification of A356 melt
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