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Water Modeling Study on Interaction between Jet and Liquid Steel
Bath for a Top and bottom Combined Blown Converter

Bao Liming, Liu Kun, Li Guocheng and Su Donglet
( Material School, Liaoning University of Science and Technology, Anshan 114044)

Abstract According to real production situation of an 180 t top and bottom combined blown converter at Anshan
Steel, a supersonic jet oxygen lance has been designed to carry out water modeling test, in order to avoid the problem of re-
vising lance position which is caused by subsonic jet oxygen lance. The test was carried out by 10 : | water model with insu-
ring constant optimum botiom blown process parameter (4 hole symmetry, bottom blowing flowing rate 0. 70 m’/h) , chan-
ging flowing rate (38 ~42 m’/h) and lance blowing position (130 ~210 mm) of top lance. Results showed that optimum
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process parameters for water model were lance position 150 mm and flowing rate 39 m’/h.
Material Index 180 t Top-Bottom Combined Blow Converter, Oxygen Lance Design, Flowing Rate, Lance Position

EERFEPHENEES, PR KEHES R
B AFE W L EERE SR, B —1E 20z shid
B, EWEREmB S, Wig ikt 1L R
PORHTR KBRS AN TREMETEREHFE
FREGRE Y . MRS ST A B L AR B 1
B‘JS’%E‘%\iﬁ,l’/jﬁfﬁﬂﬂﬂw%?-ﬁﬂﬁ—‘ﬁm&%*ﬁﬁfﬁ%
FF.
1 BRI ABETEGRERNITE

B 180 t ERFEIF R FEHEARSEON Hp
B N =180 t; AT E ¢ =32 000 m*/h; PR
P =1.033 x 10° Pa; 45 M Bk K IR h = 1. 688 m;
A H=1.2~22m; KRS EER 200 ~ 650
m ’h.

BUEREPYEERE, T EEEFRSE
R LA AR AR B S RE L

S AR TUA R Al AR L TR 1R 3] M
L 7 A 4 59 3 R W R R EhAF O L TS B A e e
B’J%ﬂwijiﬁﬁdﬂﬁ FEESMAEMEAE 5

REOR 3 TR OXE Z&ERTERA T EM
lﬁ],ﬁi%ﬁ%]f;abmﬁiﬂmﬁﬁ%%.muﬁm&ﬁmu

WBIE. JT 8% FaREEE. &3t T35 A A

M SO S R L T LR, BRI
TR RNT .
BIENRE O MITE AL A:

0= f (1550 F )

R Fo- GROEFPGEERGOLM =1 T35
ME.R=287.14,k=1.4,

BEERALX (D), BEHEENRESKGO
ERZ B XERWT
0=0.040 4122 F, (2)

0

MTAERE O Ma =2, BT, Y Ma =2
mf, P/P, =0.1278, P = 0.101 35 MPa, i, P, =

0.10135/0.1278 =0.796 MPa, i [FiBE T _298
K, B LA 1 1 F2
e 9 VT 0144298 33 x /298 _
*70.040 41p, ~ 0.040 41 x0.796 x 10° ~
7.80 mm? (3)
S CARN=R Y



BRI : B WK AP S 5 K R A PR R B K R R

- 33

85
Mf. 4 %7.80
d,=\/ — = 314 =3.15mm (4
M Ma=2 ZrRHKEF,/F, =1.688, % F, =
13.166 4 mm’® M| & O H 2
/ /4 166 4
X133l466 =4.1 mm (5)

WS 3 ] AR FaX Q) ITERRI%LR
P EOPIREE S ERIbIE < . S . N

®1 FREAORBNMRYT

Table 1 Geometrical dimension of prototype and model

#3 HHEA SHEE GRBD AebD Bl
mm mm E2/mm H12/mm mm

5150 1 688 34 44,2 1200 ~2200
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Table 2 Dynamic similarity of top and bottom blown of
prototype and model
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Effect of top blown flowing rate and lance position on mixed time (a) and impact depth (b) for hath
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