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The Effect of Electromagnetic Stirring on the Microstructure of
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Abstract

There are many factors that influence solidification behavior during continuous casting, e.g. include superheat, casting speed,
cooling rate and holding time. However, when melt is stirred by electromagnetic force, there would be some changes in its solid-
ification behavior compared to that of the ordinary casting process. In this study, the billets of A356 alloy with a diameter of 3 inch
were fabricated with electromagnetic stirring under various conditions of superheat, casting speed and input voltage of electro-
magnetic stirring (EMS) device. The microstructure was also investigated under the various casting conditions and electromagnetic
input voltages. When increase in input voltage, the microstructure was changed from dendritic to rosette type and finally to sphe-
roidal. With pouring temperature, casting speed and electromagnetic input voltage were 650°C, 100 mm/min and 140V, respec-
tively, the billet with a diameter of 3 inch, which has a uniform dispersed spheroidal particles in the whole area of billet except for

the surface area, was manufactured.
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Fig. 1. Schematic diagram of the continuous casting and

electromagnetic stirring device.
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Fig. 2. Schematic diagram of the mold.
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Qt : heat flow [J/em s]

Cp : specific heat, 0.963 [J/g - K]

AT super heat [K]

AT, : temperature gap between liquidus and solidus
temperature, 38 [°C]

AH : latent heat, 389 [J/g]

p : density, 2.685 [g/em’]

A : cross section area, 45.6 [cm?]

R : casting speed [cm/s]

L : length of hottop, 11 [cm]

Af, : solidus volume fraction at the AT, 0.65
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g. 3. Variation of Heat flux with casting speed and pouring
temperature.
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Table 1. Proper conditions for continuous casting,
PT.
PR, 625 635 645 655 | 665 | 675
70 X
80 X X O X
90 O
100 X O O X
110
120 X O o X
130 O
PR MH 605 610 615 620 | 625 | 630
80 O X
100 X O ®) @) X
120 X O
cooling 26 Umin runner 350°C
water preheating temp.

P.R. : Pulling rate(mm/min)
P.T. : Pouring temperature(°C)
M/H : Temperature of mold-hottop interface(°C)
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Fig. 4. Billets with a diameter of 3 inch, which manufactured by
continuous casting.

Fig. 5. Effect of EMS input voltage on the microstructures of as-cast
A356 alloy billets. (2} 0 V, (b) 24 V, (¢) 60 V, (d) 100 V, (e)
140 V (pouring temp : 650°C, pulling rate : 100 mm/min).
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Fig. 6. Changes in as-cast microstructure of A356 alloy in different
radial positions. (a) center, (b) 10 mm, (¢) 20 mm, (d) 30 mm,
(e) surface (billet diameter: 76.2 mm, EMS input voltage:
140V, pouring temp.: 650°C, Pulling rate: 100 mm/min).
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Fig. 7. Particle size and degree of sphericity in different radial

positions.
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Fig. 8. Particle size and standard deviation in different radial

positions.
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