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Numerical Analysis on Fluid Dynamic Phenomena in a Strip Caster Mold by L.E.S.

Shinji KAnwARA and Kunihiko ONISHI

Synopsis : This report presents the simulation results of flow patterns of liquid metal in a twin roll strip caster. To analyze the velocity field in liquid
pool, the influence of the nozzle flow and free surface were considered. The large eddy simulation—L.E.S.—model was applied to handle the
turbulence of flow. The fluctuation of the fluid was measured using the full size water model test apparatus as well. The influence of nozzle
flow on the flow pattern was clarified. In the pool the fluctuation of flow depends on casting speed, submerged nozzle type, and so on. The

fluctuation of flow changes with the hole type of submerged nozzle.
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Fig. 1. Schematic view of strip caster.
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Fig. 2. Mesh arrangement.
(General axis)

Fig. 3. Mesh arrangement.
(Cylindrical axis)
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Fig. 4. Schematic diagram of water model apparatus.
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Fig. 5. Schematic view of submerged nozzle.
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Calculated fluid velocities on surface of roll at 100 mm in depth by general axis.
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Fig. 7. Calculated time evolution of fluid velocities at center of twin rolls.
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Fig. 9. Fluid velocity vectors at 450 mm from nozzle.

X8 & K 10RO R O RO iR O 2 EEHOIRE)
BROENE, APL—FEATDO IATEHBlENIZ X
LA 6 O FEHEE & FiE O ZEBIE O BY£R % Fig. 13 12737
7272 L, Fig.13(a)i3 7R A & D & 100mm, Fig.13(b)id#
2 5DEE 150mmOFFHERERL T %, ZTHhHD
K&, v—-LRAMFEDOFHEOEEEIL, HE 100mm
IZHEWT I h 6 OFERE400mm, HE 150mmiZFHNT
J AN DOEEISOmm TRALEE-> TSI Ehbhy
5,

RIZ, AbV—bBRAT I IANBIVTF—I3844 T I X
NZBT B ATy b EHEDOEBEDOBEER & Fig.14 12
AT, FigldD AN —T 9 PEWEBA M) v TFHF ¥y A8 —F

—— lm/sec

“ B ]
Nozzle Y

Side dam

Fig. 10. Perspective fluid velocity vectors of cylindrical
axis analysis.

0.013
0.0128

'}
¢ 0.0126 !
S0.0124
.0.0122

0 5 10 156 20 25 30
Time, sec

Fig. 11. Calculated fluid velocities on surface of roll at
450 mm from center of nozzle, 100 mm in depth
by cylindrical axis analysis.

05
04

0.3
0.2 M‘

) 1
0.1
L ‘MF”““
‘02 %]i (WA v
02 o ‘
-03

-04

051
0 10 20 30 40 50 60

Time, sec

m/sec

Foa
L—

Flow velocity ,

|
!
|
l

Fig. 12. Measured flow velocity on roll surface at 450 mm
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Fig. 15. Schematic view of the main flow pattern in the
water model.
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Fig. 16. Laser slit observation of water flow.
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