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Toward Inclusion Removal Using Electromagnetic Vibration
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Fig.1 Enhancement of collision frequency by imposing oscillating
electromagnetic field ; (a) volume in which inclusion of diameter
D; collides with inclusion of diameter D, per unit time, (b)
extension of volume by horizontal oscillating electromagnetic
force"
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Fig.2 Effect of Basset force on oscillating particle motion in previous
studies as a function of ratios of inertial, Basset and viscous
forces, and these force ratios acting on Al20s inclusion in molten
steel when frequency of oscillating electromagnetic field, f=50Hz
and inclusion diameter, D = 1-1000 u m"”
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Fig.3 Schematic of experimental apparatus1>

33

BHRIRENC LB TEMRRZICETT

L ATHTHRAR 722 DD MKITE K a/c. (bw) /e’ H—T
LI TSRO ZNE & —30§ 5 & 5P L 7z, RIREH
DOJHIHIZ A HE THT 5 & 5 BRI IZHAIAA 72 LED
T, B ROMA, W Cid, R < BREAH
ORifHA AL L 72, N4 A= FH X 712k 5T, BRAL
FYILANOKT- ¥ & O LED O fiEO KT % Skl L 725, 2
OB &R T-HRBIOIRNE I & ORI IR 2 Rk 4
L7z, 2 LT KRB OIRIE, B39 2 hiHO
FEREE . Nty B D, A LR 22 BRE & & g L
770 FO/R, Figd" DL B D EEE L Ly P IEFIKL
TR 7= PGl & ORI S 2 BEWET 5 Z &0 -5
oo FERA RE I OREHRPUIRCEMEC K 20103 M
KB RELBBEMHETH-TE. Ny M EBIL TR
¥ 7= PHERE & R 12 L B WS T H B, i
HBLE D 72 D12 E AR &N B A OE K (100 4 m
DIF) TIPS A S B 2 5Pt 1 & 2 B 28, /32w b
AR & D &N 525 TH 215 EE 5T
Sty AU TR EMES O PllE L Odnidiung
WA ZENHEEE Nz,

ZITIE, EEh e BN K33 v b oI

(a) @ ® .
Friction Basset i Inertial
drag force force | force
Theory -
—With Basset Joll
-9 force, A, p/F, Pg
g 5~ ---Without, A/Fy|
o & Experiment »”
352 oAk
g5 1t /
4
£ £3 /’ /
E_ 9 o ’1 /
< § < s A ¢
O] g 1)
2, I )
0 0.5 1
Particle diameter, D [mm]
@ ®
(b) Friction Basset i Inertial
drag force force force
2R~
o S
£8g \\
e g .g. % N
geo o
Oy a N
cs 2
§% S-3m4f il e
— N
3L Theory ‘\\c\
= g = —With Basset Sso
P % force, 6,5 e
83< ==~ Without, 6,
S0 Experiment
. 0, .

Particle diameter, D [mm]

Fig.4 Comparison of experimental data with theoretical predictions
with and without Basset force ; (a) amplitude, (b) phase
based on oscillating electromagnetic force as phase
reference”
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Fig.5 Relative error of Al,O; inclusion amplitude 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 =1-1000 um"
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