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Abstract

The converter lining is scoured by the molten steel splashing triggered by the jet flow of oxygen
lance, which is the key reason of the refractory corrosion and damage. A physical simulation expe-
riment was carried out aiming at simulating a converter with the molten steel volume of 200 t. The
physical model was prepared with a geometric similarity ratio of 1:12 and dynamic similarity re-
ferring to the modified Froude number. The impacting pit shape on the surface of the molten bath
was observed, and the splashing distribution on the converter wall was investigated using the
tube collecting method under the different technological conditions. The scouring extent in dif-
ferent position of the furnace wall was analyzed according to the splashing distribution.
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Table 1. Process parameters of practical production and simulation experiment of converter
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Figure 1. Schematic diagram of physical modelling experiment device
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Figure 2. Typicalshapeof the impacting pit
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Table 2. Impacting pit shape under the different jet flow conditions of oxygen lance

% 2. RREHSIR TSR THREHAIA

o) i (Lomin™) 150 180 210 240 270 300
120 R Y ALY wiE {I4ETE {5I4ETE
160 R Y ALY wiE i {5 4E T
200 AL Y ALY wie Wi {5I4ETE
240 AL Y Y Wi Wi wiE

GUIF AR ERE T 2% TRt EA D S bR E H, 58 DM, DU aT @ sl hugs s
A LZSHZBMEER, WE 3 Fin. SRS TGRSR, SRft<mER 150
L-min '~210 L-min"', ZaAEAIN 120 mm~240 mm i, phiibi B A SHE 2 B(D/H) N 5~11.5, it
NEE; HEEN 240 Lomin'~270 L-min~', SAEARLA 160 mm~240 mm B, (D/H)A 3~5, phiidt
B PSRN 270 L-min '~300 L'min ', A4 120 mm~200 mm i, (D/H)HN 2~3, #ifibih

{5 HETE .
12+ —a— 07 120mm
—eo— HEfir160mm
—A— H{1f7.200mm
10 - v f8£240mm
8+
I
A 6L

o T E

150 180 210 240 270 300

/L min”

Figure 3. Characteristic value (D/H) of the impacting pit shape under the different jet flow conditions of oxygen lance

3. FRIEMGR T Z &M TR TR EHEE(D/H)

DOI: 10.12677/meng.2019.61003 21 VR


https://doi.org/10.12677/meng.2019.61003

Mol 2%

3.2. KPEEMEIR TR AR
AR SR FH W e 5 R A AN VTR P 15 VO o I DAy LS B ] P RS TR e e P M A
L BN mLm s HHEITEIM R @) R .
m
_p7k't'S?L @
A m FoR IR LR B BTN R B, g5 py RARBUIRIETE, grom™s ¢ RV, 55 8,
FonreE FERESLEEAY, mm?®.

SEPRE R R RS, R F AR T S EON R 44,000 Nm’-h', FAAEARAL 1900 mm, X v
TR MR 270 L'min ', 047 160 mm. fEi% T4 N, 5T EJ5 192 mm 5 B Ab b
BEIR A &7 B R walom 2 w1 4 B, BT DORIL, 1R — B A [y B A F e 0 £ 5 4
FEFIAR O A B2 V)M O, T L ALAABEFLOHE SRS FLIRI R 72°) 5 0 BE b & O A FE R 2200, 3 o B
A AU RN ZE R [ B R S AN EURE SO S BE B O AR L 0L 97y 187, 277 36°
S, EONARIE G R PTHESR tH A A EAHRS 9° 1) RUKIEIR R B . WHkOE = AE 367, 108°, 180°, 252°,
324" A B R, IX AN FEHN BT AL A AR SR LI I 2 e A I A P o 26 L, 1A AT
(it Ak 52 BN TR SR e B F R, AT 5 350k 3R 970 e A, %o P e 1 o I A e 2 2
WIRIEETE 0°y 72°, 144°, 216° 288 HANMABEIAEIGH/N, X A AL 53 IR BT 2 A I 5L

700 120 _— T 60
600 .
\
500 s\ .
4004 150 ) \ 30
| L AN
2001 i \
f .\\\\ A
i A \

100+ | L] " \
0180 ===~ * {o
/

og || R T
200 | A - e e b

\ : / | " \\ ) /
300 \ TN \ /
400 210 N ‘/// e ’ 330
500 < // ,
600 -| {

240 300

700 -

R B /mL-m™s”

270

ok FORTIHARE, W7 FZoREXIFRES A B K

Figure 4. Splashing flux of the molten steel at different points of the circumference on the furnace wall above 192 mm of mol-
ten bath surface (the gas flow of the oxygen lance is 270 L-min "', the height of the oxygen lance is 160 mm)
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Figure 5. Variation of the average splashing flux with the lance height at different height of the furnace wall
(the gas flow of the oxygen lance is 270 L-min ")
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