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Water-model Experiments on Gas and Liquid Flow in the Continuous Casting Immersion Nozzle

Norifumi KAsal and Manabu IGUCHI

Synepsis : Water-model experiments were carried out to understand the behavior of argon gas introduced into the immersion nozzle from the vicinity of
the sliding gate.
The gas was completely lifted up into the tundish when the water flow rate was lower than a certain critical value. On the other hand, it was
completely carried deep into the mold when the water flow rate was higher than another critical value.
An estimation method of the two critical values was proposed.
The mean diameter of bubbles for a water flow rate between the two critical values increased with an increase in the distance from the slid-
ing gate. The relationship between the mean diameter and the characteristics of water flow in the nozzle was revealed.
Key words : continuous casting; immersion nozzle; sliding gate; argon gas.
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Fig. 2. Measurement positions for mean velocity and tur-
bulence components of water flow in immersion
nozzle.
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Fig. 3. Images of bubbles in immersion nozzle.
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Fig. 4. Flow rate of gas carried deep into the mold.
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Fig. 5. Relationship between Q,,,, and gas flow rate Q,.
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Fig. 6. Histogram of bubble diameter in immersion nozzle.
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Fig. 7. Flow pattern in immersion nozzle.
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PIFIZ, SGE T2 5 2 )Lt 1% O S afE & i o
REFEOHIE %17 - ERIZOVTENRS,
3.2.1 SG FEEEE FOWRERE

Fig. 8(a)~(c)iZ 0, =3333cm¥s, Q,=5cm’/skFD SGE
T125emDOWiEIICHT B x,, 2, B EOTIEE (v, HA) B
P2 i & BLA D rmsfl ul, DA% 6 TIZ, 2,8 &
DTFTRIAEF A% Q,=0em s DIFA L B L TR T, y,
A ORRIESEE 1L, 2, A0S mER5 L, SGH
EBEEEH & 2, 230.5ecm £ TOFRETFAE (@idlE) T
HBDIZRLT, 2,2805em» 5 2 ZILEEE £ TOHFAT
FEkmxelksd, Zhid, Fig 7#RTEH5»5 K512,
SGRAOEM ) 2L DEER (z,=—1.75cm)iEEIZH BT & T
WL, LI BN THOEIN A S 729, SGDHF
FERO RO TIIRETR AR ET S Z L2k B,

Fig. 8)IZH T, x,, 2z, EDw 13, EXREKZAD
ZEick, KHEMHEOBELHEL TI0%HEEKE <

40

rms?

KoThd, Zhid, [KEADTHFEIZL- T, ELhDERS
B ol EAOND, &£/, W, DOHMIERT
5L, x, B ET200O -2 4HFLTHWAZ LAGH
%, Zhid, Fig TOBERR»6»5 K512, / X
LAAZEONTRET IRERDOHEIZLDIEDTH D,
Fig. 8c)lSmd & 912, FHXIAED, L, SGHRDEE
TTHRE/NEL, 7 ZLOHIZER > T IZ L2280
KEL 550, SGRLIERDRHE (+z, M) 12V TkEx
WAFIET 2R TIRIRIE DO RE X LA B, THhiL,
SGHMIERE T TIXEHROTAM WIC & > TR AR L
TNEL B BH, 7 ZINAD 2, DK EOFEKICHE VL TIER
TARERE LEh O RERICE->TIFELTL B2 2K
50DLEZLNS,
3.2.2 J ZALWIZE 5REIEE & K7k am

SGEH T, 5RE / A0 EdE T/ ZILHNDF
BRAR A& Fig 9S8 T, £/, / XLOHLE E



0.18
Qw :3333cm’s @ Q= Scm’/s
0.16 B Q,=10cm’s
A Q,=15cm’s
014 | # Q= 20cm’/s
Qw :2500em™s O Q= Sem’s
O Q;=10cm¥s
012 v A Qg=15ecm’/s °
O Qg =20em’s
010 | %

Dg = 0.0034y, +0.0493

Dg (cm)

0.08 | s - I ,
BPE Ry O el 20%
0.06 | ; i o AR
0.04 7 . L Dg = 0.0024y,, +0.0435
0.02 |
0.00
0 5 10 15 20

Yo (cm)
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