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Water Model Study on Effect of Process Parameters on
Top and Bottom Combined Blowing of 120 t BOF and Application

Han Chufei, Shen Minggang and Yang Chen
(School of Materials and Metallurgy, Liaoning University of Science and Technology, Anshan 114051)

Abstract Orthogonal experiment with 4 factors and 5 levels by using 120 t BOF geometric similarity 1: 7 water model
has been carried out to study the effect of height of oxygen lance from pool (200 ~280 mm) , top lance flow rate (72.5 ~
99.0 m’/h) , bottom blowing flow rate (0.8 ~2.4 m’/h) and distribution of bottom blowing holes (4 ~8 holes) position
on BOF top and bottom combined blowing. Results show that distribution of bottom blowing holes position is most important
factor to influence the mixing effect of liquid pool, with height of oxygen lance from pool h =240 mm, top lance flow rate
@, =99.0 m*/h, botiom blowing flow rate Q, =2.4 m'/h and 6 holes bottom blowing position D(4 ), the mixing effect of
liquid pool is best. The results of steel Q235B production application of 120 t BOF top and bottom combined blown obtain
that with top blowing rate 25 000 m*/h, bottom blowing rate 560 ~800 m’/h and bottom blowing by 6 holes distribution the
liquid end [ C) is 0. 14% ~0. 18% and the carbon oxygen product is 0.002 3 ~0.002 5 by blowing for 14 ~ 16 min to get
better pool mix effect.

Material Index 120 t BOF Top and Bottom Combined Blowing, Waster Model, Process Parameters, Mixing Effect
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Fig. 1  Schematics of experimental device of water model for
120 t BOF top and bottom combined blowing process
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Fig. 2  Distribution of bot-
tom blowing holes of water

model for 120 t BOF top and

bottom combined blowing

process
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Table 1 Relative parameters of production prototype and
water model
WikE R, SEEE/ (kg - m™?)  SRBR (AR /
(kg-m™) K R (m* -h7")

TH 1K ;24 200 ~ 33 000
JREL ¥k 7000 JEEHK 1265 ~ 800

Tk .72.5 ~99.0
JEM.0.8~2.4

BH ¥

0,:1.43  N,:1.36

R K 1000

2$5:1.29 25%5,:1.29

Hk

R2 HPTURERKEBIERRBWREMKFE
Table 2 Factors and levels of water model orthogonal ex-
periment for BOF top and bottom combined blowing
process
SHIEEEE ARRE(B)/ RKHE(C)/

%E{(A)/mm (mB'hAl) (mJ.h—l)

AL B
57 (D)

200 72.5 0.8 D(1) u¥, 1357

220 78.0 1.2 D(2) puvl 1458

240 83.0 1.6 D(3) 7L 123456
260 88.5 2.0 D(4) 7<%l 123567
280 99.0 2.4 D(5) \FL 12345678
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Table 3 Effect of distribution location of bottom blowing

holes and bottom flow rate of water model on mixing time

of liquid

KR KRB IR SRR /s

(m*+h7") D(1)Y  D(2) D(3) D(4) D(5)
0.8 55 55 45 43 a7
1.2 40 41 26 25 34
1.6 35 35 23 23 26
2.0 31 32 21 19 21
2.4 30 33 19 17 20
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Table 4 Effect of water model height of lance from pool
and lance flow rate on mixing time of liquid /s

EtitAA- WK F R/ (m’ - h~')
mm 72.5 78.0 83.0 885  99.0
200 40 30 19 20 40
220 35 20 22 35 36
240 30 25 25 20 17
260 45 40 35 25 20
280 50 45 45 30 40
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Table 5 Orthogonal experiment results of water model for
120 t BOF top and bottom combined blowing process

e 1A 2B 3C 4D BEIntE]/s
I 1 1 1 1 53.7
2 1 2 2 2 4.5
3 1 3 3 3 48.3
4 1 4 4 4 40
5 1 5 5 5 21.5
6 2 1 2 3 54
7 2 2 3 4 24.5
8 2 3 4 5 48
9 2 4 5 1 35.5
10 2 5 1 2 39.5
1 3 1 3 5 48
12 3 2 4 1 34
13 3 3 5 2 35
14 3 4 1 3 50
15 3 5 2 4 25
16 4 1 4 2 36
17 4 2 5 3 37.6
18 4 3 1 4 41
19 4 4 2 5 43
20 4 5 3 1 43
21 5 1 5 4 4]
22 5 2 1 5 43.3
23 5 3 2 1 35
24 5 4 3 2 35
25 5 5 4 3 43

HHE KL 206 232.7  227.5  201.2

HE K2 201.5 181.9 199.5 188

HE K3 192 207.3 198.8 232.9
¥I{f K4 200.6 203.5 204.5 171.5
HI{H KS 197.3 172 170.6  203.8
W|FER 14 60.7 56.9 61.35
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Table 6 Verified experimental parameters and experimen-
tal results
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Fig.3 Schematics of distri-
bution of bottom blowing

BEWEmEENT R R

I > U e o e
BEHHER > KKMEL  works

mi R 2 > EAR R B A

FEHWEE, KRN E 7577 2 % A B3
RMBEEENEMER. ARPHERE™ S, qTLL
AR WER S AALE D(4) ,F T
WSERE(Q, =99 m’/h) RUERSEFHE(Q, =
2.4 m'/h), AR EWE AN EE (=240
mm ) , PATIT 48 50 W BF T, 48 = AR 7= R8BI A 7=
A,

2% 0wk

[1] {40 T2, m s, BERES B %6, 90 « B sy KBz [J]. &
#1,2002,18(3) :3943.

(2] £/00, BRI, B %%, 150 t BURE W RRER ALK
TEHNI] R4 AT,2003,207(5) : 14-17.

(31 HTNLERRE, R FUERSWHEEP LZERNIFR S
REFILT]. MR A 2003 (1) .7-11.

(418K, BT, LT, % M ERF P RRA R i
YR KR SRV FTA IR ). #59,2014,49(10) : 1-6.

[51 % %,% W28, % 200 Mgy E ) T2 RAeRECR
R HEME S A ,2014(4) :6-8.

(6] % H.R fF KBH. % EPHKSEEHRHREMF T RS
REXTIG[T]. T TRHECRREBE¥R,2010,12(3) :4-8.

[7] % 8B . 20608, 4. 210 « TURE R KRS0 B BT
FElJ]. SR IAEHR,2011,11(1) :36-39.

$# 3E(1991-) 4 B BRIT A, 2013 4RI TR K (K
B AL N T 285 . E-mail: 765269939@ qq. com

Yk H #1:2016-08-01



