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ABSTRACT Under the effect of electromagnetic field with low frequency, the evolutions of sump
shape, surface quality and microstructures of as—cast 7075 alloy ingot produced by CREM process
with electromagnetic intensity have been experimentally investigated. Meanwhile, the mechanism of
eliminating hot tear is discussed. The results show that with the enhancement of electromagnetic
intensity, the curvature of surface meniscus and the height of contact line between melt and mold
decrease, the forming position of primary solidified shell becomes lower and sump height becomes
more shallow, which improve the quality of surface, make microstructure finer and more uniform and
eliminate the phenomenon of hot tear.
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Fig.1 Schematic of the CREM process

B—magnetic flux density, J—induced current

density, F—Lorentz force, F.—radial compo-

nent force of FF, Fz—axial component force of

F", Hy(Hz)—distance from the top of mold to
the central(peripheral) of solidified front, Hs—

the contact line between melt and mold
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Fig.2 Evolutions of surface meniscus shape with the elec-
tromagnetic field intensity under 15 Hz (r being
the distance from ingot center)
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Fig.3 Evolution of the sump shape with the current of

coil
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Fig.4 Surface aspects of 7075 alloy ingot produced with
various currents of coil
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Fig.5 Microstructures of 7075 alloy ingot produced with various coil currents
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Fig.6 Photos of horizontal corss—section of 7075 alloy produced by semi-continuous casting /=200 A
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