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Model Experiment and Analysis on the Motion of Non-metallic Inclusions

Jia FE1, Shozo NIwA, Kensuke SAssa and Shigeo AsAl

Synopsis :

The tiny non-metallic inclusion in a molten steel could be removed effectively when they collide and coalesce under the electromagnetic

vibration. The viscosity resistance enforced on the particle is related to particles structure, surface status, size and movement velocity when

inclusions are moving in the liquid. In order to study the collision and coalescence mechanism a water model experiment was conducted by
using the porous particles made by glass fibers, which are simulated to dendritic inclusions. The falling process of the particles that was
enforced by the gravity and the behavior when two particles that have the same diameter but difference solid fractions are approaching were
observed by a high-speed camera, and then the velocity of the particles are calculated. According to the experiment results, the motion equa-
tion of the porous particles is derived. Moreover, the equation is examined by the model experiment. The approaching behavior of two parti-

cles is analyzed in the plane of the moving velocity and relative distance. The velocity change of the particles is very large when the large
solid fractions are approaching, which means that strong liquid repelling resistance exists between the particles. The liquid repelling resis-
tance is weak between the small solid fractions, which predicts that the particles are easy to collide and coalesce.
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Fig. 1. The cross-sectional view of simulated particles. (a) £=15%, (b) £€=24%, (c) £€=37%, (d) €=51%.

THRFUBETICANL, 20K, BimAe -y F -
N—=/3=E TN I F TR UKL Wi 4 SEMMEE CBIZ L
7z KIZ, B{RFESTY 7 b & FEWTZ oK O W E{% A
bH T AMHEDRME K FOWHMEE OLELKD, KT
DFELEL Uiz, ZOHFEEERBTELIFRZ &i0F
%,

B EAT I (U - B8R T O Wi X % Fig. 1128, &
DRI WA 7 ZBHMET D B, M & UINTTE & D %4
BIZKDH 7 2N BRE > 2B EEL T3S, KHEE
€=0.25 DK F (Fig. Ib) IZIZZELIAALH I AN HZ 5,
RGBS K - TR &5 =R F (Fig. 1c), Fig. 1d)) TiZ#H 7 2
HWAMEASBERE AR L, EEARAD L T B2 L abh b,

2DDWPEEIT & - TRD - FIEE D 8 % Fig. 2121
To WTHORA L ERAUEELEORER & ERMITEIZL S
PR LI LKL T 5, fid L7z & 5 - sifg ik
TIIBIEH AL, IR b & OB TR S O FIE
RO LB, —F, BRWERIRANO KRBT B
FOKPTOEREIVUERLZABOBEEAHET S S
DTH5B., WoT, BHERFOLELLBEIKD 5 Hik
ELTHEMTHEZ b b,

KAITK T REOFHEIZ >WTERN S, Hi%004m, B
E15mD A 7 ZAMOMBEIREHE#BEICHBEL, K
(298K T 11=0.00089 kg/(m-s)'?) Tl L 728, E¥g» oK1
EURRR & Bz, BEROPRINICEED £ 7 ERE L, B
250 THIT DIBEDORKT AR L 2. EHEN L Ei{E» 5
0.02mDOFEHE = M § 2128 T 2M % KD, ZOBDFE
PR A AR & L7,

o, WK BEBIZES S TORBEEET (7)

23

60 B image analysis method

O mass measurement method

Solid fraction in particle (%)

3 4 5
Sample label (-)

Fig. 2. The comparison of solid fraction in image analysis
method with that in mass method.
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Fig. 3. The relation between terminal velocity and solid

fraction of simulated particles.
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Fig. 4. The relation between terminal velocity and diame-

ter of simulated particles.
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Fig. 7. Particle velocities and dimensionless relative dis-

tance of two simulated particles approaching each
other.
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