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A Study on Water Modeling for Steel Fluid Flow in a CSP Mold

Wang Xianhui', Jing Cailiang' , Wang Xinhua', Zhang Jiongming' , Chai Yizhong® and Hong Binxiong®
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083;
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Abstract  Steel fluid flow behavior in a CSP mold for 60 mm thin slab casting with nozzle submerged depth 220 ~310
mm, downward angel of outlet -30° ~ —60°, casting speed 4. 2 ~6. 0 m/min has been studied by 1 : 1 scale water model-
ing. At cast speed 4.2 ~5.0 m/min, for nozzle with double side hole, impact depth of CSP mold fluid flow was 850 ~
1010 mm; there were 3 stagnant in flow field and the fluctuation of liquid level was unsteady; effect of nozzle downward an-
gel on fluctuation near mold narrow side and nozzle was very obvious, effect of casting speed on fluctuation at center of mold
and middle of narrow side was larger, and effect of submerged depth on fluctuation near nozzle rather large.
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Structure of test nozzle

Bl SLRMKAZN Fgl

MK TR PP 7 R AR 8% FUK R AE 45
P O B SR 4 TR 3 X R T4 o
mm R ETERE P ERKEEE
IR

JH DIB0O i i A A I 7K O 200 S A s VR T I8
3l , B % 50,155,260 ,365,470 mm;LS1206B EIjE
AT T X 55 B AF /KB A R T AT T
B, dBmA/KORAGE 220 ~310 mm; B O MK
-30° ~ —-60°; i@ N 4.2 ~6.0 m/min,
2 HREHR
2.1 RSB RGEITE

FROBKBTRENNEENTLZ S8R 45
PETEE1200 mm, i 4.5 m/min, 7K OB ARE
280 mm, Hi[E 2 AJA, K O 8% RS IR AR A HR
FAROARKPLL, TR 5K m 28RN A
M R R, LR Z A A (B 2a) ; 3
ez B b R Z WD, BT R,
1.5 s BRKAETE (18 2b) , it X 45 1 B o o5 IR B 44
9 910 mm ; i B L 28 A8 T 5 KR 1B 45 Ak Ay
78 TH L 1) IS B TE BB W T RE IR, RAB D H e %
T 18] EFRIE BB E A (B 2¢) o LFHRIESS S
78 H W] iz shF WK I fe s 7 m e K Al 7E

ey i 0
BB 45 S AR KT 300
Tt & AR I



<24 . PR SN

£V E

B2 BKREERSE SR OREREKAEZ]05):(a) 0.675;

(d) 5.66 s

Fig.2 Mixing pattern of red ink to trace liquid flow, setting O s being red ink just leaving

nozzle; (a) 0.67 kN (b) 1.5 S (C) 3 53 (d) 5.66 s
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Fig.4 Transient wave height at spot near nozzle (a), 350mm
distance from nozzle shaft (b) and near narrow wall (¢)
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Fig.3 Mold liquid flow patterns: nozzle downward angel —50°, submerged depth of nozzle 310
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mm, casting speed 4.2 m/min (a) and 5.0 m/min (b) ; submerged depth of nozzle 220 mm, casting

speed 4. 8 m/min, downward angel -30° (¢) and -60° (d)
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Fig.5 Effect of casting speed (a), downward angel (b) and submerged depth (c) on level fluctuation

0.50
| (a) K f(m + min™) | (b)

1
o
S
(=)

E-31F B /(m « 3 )

HEREEE: 1200 mm

HRBEE: 1200 mm

©

ZEBAE: 1200 mm

BARE: 280mm KOMEE: -50° BABRE: 280 mm
KOMEE: -50° h#: 4.5 m/min R 5.0m/min
0.10 250 300 350 400 450 250 300 350 400 450 250 300 350 400 450
BEXKOFLER /mm BEak O UG BE B /mm FEA O .0 EE R /mm

W6 Hi#E(a), BABRE(b) MM (c) MR ERENRE R
Fig.6 Effect of casting speed (a), submerged depth (b) and downward angel (c) on surface velocity
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