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Water Model Test for Effect of Shell Angle of Tundish for
Stainless Steel Concasting on Flow Field and Application

Wang Chengshun' | Li Liuyi""?, Cheng Guoguang', Zhang jiangou®, Li Yu® and Qu Zhidong'
(1 State Key Laboratory of Advanced Metallurgy, University of Science and Technology, Beijing 100083 ;
2 Sichuan Southwest Stainless Steel Co Ltd, Sichuan 106083)

Abstract Based on geometry similar principle, the effect of shell angle (15° and 8°) of 24 t tundish for single strand
slab casting on liquid flow condition has been studied by established 1:2 water model, and the water simulation results is
verified by numerical simulation. Results show that the shell angle of prototype tundish (15°) is too big, of that the rate of
dead zone volume in casting area is 33. 9% , the average residence time is short and the distribution of liquid temperature is
uneven; and with using optimized shell angle of tundish (8°) the rate of dead zone volume in casting area reduces by
56.3% , the average residence time increases by 33. 5% and the distribution of liquid temperature is more even. 10 heats
commercial pilot production results show that after optimization with shell angle 8° the liquid temperature vibration extent
decreases obviously and the occurrence frequency of inclusions in steel markedly reduces.
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Fig.1 Schematics of water model experimental device and tundish model
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Table 1 Geometric parameters of prototype tundish model
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Fig.2 Results of tundish flow field of water model simulation (a) and numerical simulation (b) for tundish with 15° shell angle
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Fig.3 Results of tundish flow field of water model simulation (a) and numerical simulation (b) for tundish with 8° shell angle

718 BEAS RE PR AT EEBTSE o

800 | (a)

2 XBERESW £750:
2.1 AR R & 70
SHOTAMEA N 1SR HhiE £ o

£ RTD 28 (F£2) UK BA & O
W BRER(E 22) T AKH, 55
(1) R AR FEX R 50
450

SIS

AN N,

[
w
T

]
=]
T

a
FERAERIL /%

w

iy L &
0 I / 14.8

FEBER ZHEAEABEPY
33.9% , BAKRFGEREFEFEX

RATEE  RLTEE BeTHEEnE

JRE A Ak

4 S e LA RT IS K% B R (a) FIFEX A B(D)

FHEBRRH R, “EE
W T A A A AR (2) ]
By v ] Y AR 7K 45 B TR 24
K 546.3 s, (UK B B8 145 B i R /Y 69. 8%
(BRI FHImF Al 783 s) , M BRI F 2 H]o
SrHTANSEABA A 15° B4 i) BB B 45 R ]
PRI, (1) BERMSEREEN B A HRERS
FEMRARHEERFEIX [ 2 (b) 74 b RRHIX
B, ERE T R EE R AR R (2) - 2(b)
R a FRIR Y X3 N YA 3h B A L Bt
R, S A 4 VR PR 0 Y R T RRUR K3l 5
(3) JR A8 e R BT 1 AN BE 2 ] B BE RS /N 1B 2
(b) FFE ¢ FREIDCIR ], e H A BT I
FE, R BB SR E MK H o
2.2 {ifbrpREEA A LR
SriTshsEA R 8ot A RTD Z40 (3K 2.
B 4) R BKTS BRG R (B 3) aTRUAER, (1)
)6 P AR 7K BB X AR AR A3 BB DN, U AR

F2 KEHELHER
Table 2 Results of water model experiments
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Fig. 4 Average residence time (a) and dead area volume percentage (b) before and after
optimization of tundish shell angle in liquid

M 14.8% , #H X R B (] P8 K AR BB AN T
56.3% ;5 (2) A [a] 42 P9 4R 7K O 1445 65 B[R] 48 = 3
729 s, AT R A B AL B4 R T
33.5%,

SYHTANEAR A A 8° Bt ] A SR 400 45 SR
ATRAREL, (1) BUEERILS R (B 3b) B R HEEX
EIRERFEX LR, BRI T RN ERE
B (2) 72 3(b) F R a Fam M K I B 3 Y
T BE /N, AR L BT S VR T B B85 5 (3)

1510 }
1508 |

1506

.b‘x_l,—}L

B5  rpEaART(a) J5 (b) 10 PR IR
Fig.5 Temperature of liquid of 10 beats before (a) and afier
(b) tundish structure optimization



4 BN 536 %
] 4. v 11 O B 2 e 4 B RS B 1600 > 5013 13017 o 5!
BN 3(b) HFEE c FRE 160 . 7
IR, Xt gk O R € 0o , atf )
SHMATH , EATR TR &0 -l
BT g 10 8 !

S B 00 Lot 1.792
Ao, PEEAFMMBL § 0] 2 Sl 7
KSR RNARREE TR | 1y
K, FEARERARE L b %
AR . 2455 LB BGA LS R e A0

AR 15° 38/ 3 8° 5, a2
Bz 3.35 m® 83 4.08
o’ T 0.73 m’,

B 6 EaEiE 10 SRR TR (a) FH 2 (b) ok

Fig. 6 Average temperature (a) and mean square error (b) of 10 heats liquid before and
after optimization in tundish
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Fig. 7 Comparison of >3 pum (a) and 3 pwm (b) inclusions in steel casting using tundish
with 15° and 8° shell angle
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