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Numerical simulation of electromagnetic field in semi-solid slurry preparation by
A-EMS
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ABSTRACT  The calculation models of electromagnetic field in semisolid slurry preparation by annular electromagnetic stirring
(A"EMS) were established, and the effects of stirring current stirring frequency, crucible materials, cooler materials and gap width
on the magnetic flux density in the slurry"making system were analyzed by ANSYS software with corresponding experimental verifica
tion- It is concluded that the simulation results are in good agreement with those obtained by experiment. verifying the reliability of
the calculation models and the software algorithm - The electromagnetic force mainly distributed in the strring gap enhances the strring
intensity of the A"EMS system- At the same gap width, the magnetic flux density increases with an increase in stirring current. but
decreases with the stirring frequency increasing- The maximum magnetic flux density can be obtained by choosing both a stainless
crucible and a graphite cooler- At the same current and frequency. the magnetic flux density increases as the stirring gap width de-
creases gradually - In comparison with conventional electromagnetic stirring; A"EMS can produce a finer and more uniform semi-solid
structure with the average grain size decreased by 31% under the same stirring power -
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Fig-1 Schematic of an A"EMS apparatus
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Fig-2 Physical model of A-EMS (a) and finite-element model of
melt (b)
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Fig-3 Schematic of the calculation procedure
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Fig-4 Comparison of magnetic flux density calculated and measured

at the centre of the stainless steel crucible
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Fig-7 Effect of stirring frequency on the magnetic flux density at

the same current
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Fig-8 Effect of stirring current on the magnetic flux density at the

same stirring frequency
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Fig-9 Effect of crucible materials on the magnetic flux density
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Fig-10  Effect of cooler materials on the magnetic flux density

T ARHEAN 220 mm P40 mm $60 mm [ =Fhg
SIS HIGHERLSEE A 30,20 F1 10 mm B FR4%E. 1T
PG A O IR SR B B ) R/ TR BN
B SO EA AR B ST T R BIAS
[FIREETE T 48 & SR AR A2 77 ) b REIERY.
SRR A 1L s i ] TR G e i
HAE NS ZNER R T R AN 5 1Y T R B R /)N -
TEA ENER ITAERY X3 IR 3 35 B - A2 1 22 4K
TR/IN- Bl SR TE A /N » TR BiR S AR U 3 K-
DRIy T ARSI A SR 1208 BRUS B /N 9

B L0 i 0 B 0 TS R SN 48 32 14 e L A
Fig-11  Effect of gap width on the magnetic flux density
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