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A Study on Oxygen Lance Level for a 300 t Top and Bottom
Combined Blowing Converter by a Water Model and Application

Yan Xinyi, Shen Mingang and Feng Chao

( School of Materials and Metallurgy, Liaoning University of Science and Technology, Anshan 114051)

Abstract The effect of top oxygen lance level (150 ~230 mm) and flow rate (44 ~48 m’/h) of geometric similarity
1 : 10 water model for 300 t top and bottom combined blowing converter on mixing time of liquid has been studied. It is ob-
tained by simulation results that the optimum lance level is 170 mm and optimum flow rate is 45 m*/h. The application re-
sults of 300 t top and bottom combined blowing converter show that with top lance flow rate 60 000 m’/h and bottom blowing
flow rate 1 000 m’/h, as the top lance level modifies to 1 700 mm from original 1 900 mm the average carbon and oxygen
product decreases to 23. 49 from original 27. 94 | the stirring effect of converter bath increases and the blowing time decrea-
ses to 15. 5 min from original 15. 8 mia to reduce production cost.
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Table 1 Actual operation parameters of 300 t top and bot-
tom combined blowing converter

WA HAREH
T/ cm 250 ~ 140
TR/ (m® -h-") 60 000
T JE J7/MPa 0.82
MR/ (m® - h7h) 800 ~ 1 200
£ B 2/ mm 6 640
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Table 2 Related physical parameters of 300 t top and bot-
tom combined blowing converter prototype and water model
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FR T B (kgrm) HE (grm?) (m? R
Tk R @k 7 000 a5 1.43 60 000
MRk 1 000 K 1.20 48.0
W R 7 000 X 1.25 800 ~ 1 200
BE K 1 000 et 1.20 0.64 ~0.96
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Fig.1 Schematics of water model experimental device
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Table 3 Bath diameter and top lance level of prototype
and water model

b H/ mm T 37/ mm
=% BERY IR BR
6 640 664 1 400 ~ 2 500 140 ~ 250
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Table 4 Mixing time in bath with different top lance level
height and gas flow rate

Wit/ TS AL (mm) T HYIRSIETE)/s

(m’ +h7') 150 170 190 210 230
44 17.9 11.5 15.5 17.4 16.4
45 20.3 8.7 12.3 13.3 13.5
46 20.9 18.3 16.5 17.8 16.2
47 15.7 13.4 14.7 16.4 19.3
48 15.9 14.9 19.6 18.2 19.5

B

RIEWIER 2 A3k 3 WEUESIE TUSE Wit p
MEBRFTR, ALREREN WELHRE=ER,
AR B HIFE1 000 m*/h'F, 18 i BB Bk 9 <,
R E KRN EERSITHEEERERTESH
Xt ERE IR . IR IR 4 BT,

B 4 183 AR T B AR AR L% R A7 8+ (8] 9
FnE 2(a,b) FioR,

M 2(a) /T, HEAR AL — & B, 1B S8 E]
W& TOAR 0 B A 3 I SR /NS K B
B, BRIAITE 150 mm MFSA, HATRMALT
IBAIA A ZE R BN 45 o’ /h it A B R AEE, Mk
B >46 m’/hit , R F B TR A AL T , 1B 57 st ] A
EZAR K.

ME 2(b) FTA, M THAG I & — & B, 1B 576 [A]
BEE EAAE AL I A BB/ NG KRB . BRI
B 46 m'/hi S BLAh, HA SR & T ARSI
&) (s) TEMALN 170 mm WAL F &R, MH, St
HLM 170 mm 3255 190 mm (98, REGET
MR RIS A BT F . BRF RN 46 m’/hAthy
REI A EBRAR A KA 190 mm, HFHEALEE 170 mm &b
HIR SRR A ZE A K,

BT, SH4R) 300 t THUR & R A7 KA I S
1515 BRI R 170 mm, BAETHR £ K 45 m*/h,
2.3 KEMG R A=A

W 300 t TR Z RE 6 sphe WP TES
B, 3RS RHBOKFRK IR B B R 4 WE I E, 1R
BT ZSRER TR E W E60 000 m’/h, T £
#70.82 MPa, JEM Fi & }1 000 m’/h, JEE AL
1900 mm#7 Bk B , WX & BF (8] 15. 8 min , & S B F



-8 FE RN

39 %

| (a) AL /mm

20 [

BRI [E] /s

10 [

| ® Wl /(- b7

44 45 46 47 48
%4 /(m3 ‘b7

150 165 180 195 210 225 240
AL /mm

B2 FEHHE(a) MG (b) KR =W E A R0

Fig.2 Effect of oxygen lance gas flow rate (a) and top lance level (b) on mixing time
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Table 5 Average temperature and composition of hot met-
al and liquid steel

mA EE/TC C Si Mn P S
K 1 305 4.91 0.35 0.30 0.092 0.024
K 1 645 0.046 - 0.08 0.013 0.020
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Fig.3 Lance level curve before (a) and after (b) optimization
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