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Materials Processings Using Electromagnetic Fields
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(a) molten aluminum in crucible

(b) bottom after removing the
aluminum

Fig.1 (a) molten aluminum in crucible and (b) bottom after removing
the aluminum?.
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Fig.2 Surfa}ce disturbance induced by quasi-sinusoidal magnetic
field®.
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Fig.3 Horizontal distance of falling insulating sphere from wall under
static magnetic field imposition'”.
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Fig.4 Micro-)structure solidified with and without electromagnetic
fields”.
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Fig.6 Schematic view of experimental apparatusg> .

(b) @ © @

Inertial Basset  Friction
force force drag force

\ 4

— 05 —
=
T
o}
%’mﬂ +11%
B% | \
2o N\
oqg /
oL >
el -14% 0.3(D=450pm)
§ § 047
!53_0 : // 1.7(D=8I0p.m) |
S 10 10

Ratio of friction drag force to Basset force, a / ¢ [-]

Fig.5 Relative error of Al,O, inclusion motion in molten steel caused by neglect of Basset force as a function
of ratio of friction drag force to Basset force, a/c when frequency of oscillating electromagnetic force,
f=50Hz and inclusion diameter, D =1-1000um; (a) amplitude, (b) phase based on oscillating

electromagnetic force as phase reference®.
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Fig.7 Particles motion near left side slope?.
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