=253 Vol. 32. No. 3
SPECIAL STEEL June 2011

(%)

BERIM

<12+ 2011 6

an

I R I 4L 45 R 2R PO R TR B R ER AR

RER' WML BEE A #H OMEW
(1 BHETR%44 5B TE%E, B Y 650093;
) WA B EEEARF TRFRTLO, CHERERERMHERE S LR E, 4t 100081)

2

i E R 200 mmx 1300 mm T RAREEHLE AR ATKD, RAL KERBHIBIR K OS5
(MMFLBGE- 40 mm x 80 mm,40 mm x40 mm FMFLFHEE + 1591 - 15°) IR T 7848 (B ARE- 100 ~ 130 mm, $iI
#0.45 ~0.65 m/min) WK E KSR . L5 RFH KOS EONRE K801 a8 B 2. Ml FLIETE 40 mm x
40 mm , fUFL A FE + 1549 2K 0BG A VR REAR KT B4 5 38 AT B0 X VAR T % 5 2t A S R K s i s iR T O 3 A S
5K O 54 56, X 4 5 Ak B9 SRR FE B KB/ NAIRF 2 2° K (40 mm x40 mm, +15°) ,4"7K F (40 mm x 40
mm, —15°),3*7K 0 (40 mm x80 mm, - 15°) ,1*7k [0 (40 mm x 80 mm, +15°) .

*gin vAEHI SR8 WRENES BARKOD

Physical Modeling of Fluctuation of Liquid Level in Mold of
Vertical Slab Concaster

Zhao Zhigang''*, Hu Kuntai®, Chen Yuanqing”, Shi Zhe' and Qiu Shengtao’
(1 College of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093 ;
2 The State Key Laboratory of Advanced Processes and Products for Iron and Steel, National Engineering Research
Center of Continuous Casting Technology, Central Iron and Steel Research Institute, Beijing 100081 )

Abstract In order to optimize the submerged entry nozzle (SEN) for 200 mm x 1 300 mm vertical slab casting mold,
the effect of parameters of nozzle structure ( cross section dimension of side port- 40 mm x40 mm and 40 mm x 80 mm, and
angle of port- +15° and -15°) and process parameters ( submerged depth 100 ~ 130 mm and casting speed 0.45 ~0. 65
m/min) on fluctuation of liquid level has been simulated and studied by 1 : 1 water model. Results show that the effect of
nozzle structure parameters on fluctuation of liquid level is more obvious and the structure of 2* nozzle with side port dimen-
sion 40 mm x40 mm and angle of port +15° has better service performance; the effect of submerged depth on fluctuation of
liquid level isn’ t appreciable; and the effect of casting speed on fluctuation of liquid level relates to nozzle structure, and
the descending order of sensitivity of nozzle structure to casting speed is nozzle 2* (40 mm x40 mm, +15°), nozzle 4" (40
mm x40 mm, -15°), nozzle 3" (40 mm x80 mm, ~15°) and nozzle 1* (40 mm x80 mm, +15°).

Material Index Vertical Concaster, Mold, Fluctuation of Liquid Level, Submerged Entry Nozzle
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Fig. 1 Sketch of experimental device for mold water model
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Table 2 Description of each work condition
THHmS H5E/(m - min~') BARE/mm
1 0.45 100
2 0.45 115
3 0.45 130
T 2E B R 4 0.55 100
5 0.55 115
6 0.55 130
7 0.65 110
8 0.65 115
9 0. 65 130
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Table 3 Effect of side port dimension and angle of nozzle, submerged depth
and casting speed on fluctuation of liquid level
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Table 4 Effect of structure parameters of nozzle and work
condition on fluctuation of liquid level

SEIZK AT B B/ mm
o T A J(zuTB’Jﬁﬁdﬁ;fJg -
1 0.7 1.0 0.9 1.8
2 0.6 0.7 0.7 1.4
3 0.5 0.7 0.9 1.3
4 1.0 1.7 1.1 2.9
5 0.4 1.2 1.0 2.4
6 0.6 1.2 0.8 2.0
7 1.3 2.4 1.9 4.7
8 0.9 2.7 1.5 3.3
9 0.6 2.0 1.6 3.2
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Fig.2 Diagram of fluctuation of liquid level in mold
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