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Influence Factors on Ladle Free-Opening Rate and Improving Measures

Su Chunyang, Pan Mingxu, Bao Jialin, Li Guanghui, Wang Pin, Liu Gaoli, Liu Ronghua and Luo Shijie
( Steelmaking Division, Hubei Xinyegang Co Ltd, Huangshi 435001)

Abstract The Influence of liquid residence time in ladle ( <135 min ~ >240 min) , tapping temperature { <1 640
C ~ >1650 °C), temperature of liquid in ladle at casting station ( <1540 C ~ >1580 C), Mn content in steel ( <
0.5% ~ >1.3% ) for steelmaking the low carbon steels such as LZ20Mn2, 20MnV6 and 20MnTiB on free-opening rate of
a 70 t ladle is statistically analyzed. It is obtained with prolonging residence time, increasing tapping temperature and tem-
perature of liquid in ladle at casting station, and increasing Mn content in steel the ladle free-opening rate may decrease
from 98. 8% to 76. 8% . With improving bake of packing sand for ladle sliding gate, in time clearing residual steel and slag
in ladle, cleaning up nozzle, and decreasing average residence time of liquid in ladle to 160 min from original 180 min, the
ladle free-opening rate increases to 97. 3% from original 88.4%.

Material Index 70 t Ladle, Low Carbon Steel Containing Mn, Free-Opening Rate, Ladle Nozzle Packing Sand
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Table 1 Influence of ladle condition on free-opening rate

WERR SR 08 Gl AR/ %
HERaE 1717 89.2
FEEALE 194 82.9
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Table 2 Influence of residence time of liquid in ladle on
free-opening rate

{5 B Hf 3]/ min Hit-Hu 4 AFR/%

<135 147 98.8
135 ~ 150 140 95.3
150 ~ 165 231 95.1
165 ~ 180 260 91.2
180 ~ 195 269 89.9
195 ~210 194 86.2
210 ~225 168 84.3
225 ~240 100 83.2

>240 207 77.6

Bkt B R 54.7% o WAL BT RBER K E M A
PRI 5% B o 1] 9 SEE 4 T AR T AR AR, D5 R 2 5 [ i
B BRI E T, B (8] 2E 4 et 2 AR, B4
IKASBEMRRRRSS 2

1.2 #KIRE



%4

AL WA B TR F R E R RS

.27 .

M3 HTLAE ) Bl IR R B T, L B
RABIREMR. NR4TTLUEL MEEH TGN
81052 BA = (NEPE .. 0] 228

F3 HNBEXBFRHYW
Table 3 Influence furnace tapping temperature of liquid
on free-opening rate

HAIRE/C EnE % BHFE/ %
<1640 681 91.7

1 640 ~1 650 671 88. 1
>1650 346 86.9
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Table 4 Influence temperature of liquid in ladle at casting
station on free-opening rate

FEHKIEE/T EE A&/ %
<1540 351 95.1
1 540 ~1 560 572 91.1
1560 ~1 580 457 87.2
>1 580 300 81.8
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Table 5 Influence of Mn content in steel on free-opening rate
gk Mn Z B/ % EIE: 2 BT %/ %
<0.5 156 99.4
0.5~1.0 415 96.9
1.0~1.3 85 83.9
>1.3 112 76.8
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Table 6 Ingredient of different packing sand types for ladle sliding gate and
free-opening rate
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PR B 6.29 2.82 19.39 14.58 28.36 28.56 98 85.7

&4 MnO - Si0, , % BE75 7K 1T A /Y C 6.72 1.67 17.82 15.23 23.73 34.83 104 90.5

2R — R R EY ) 7.89  3.64 17.37 14.83 19.42 36.85 120 93.7
E 7.03  2.76  16.78 13.39 15.67 44.37 125 94.5
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Table 7 Statistic results of free-opening rate before and after process improvement

T 51y [Mn]/ TR HIR FHRE Wet geit s EA= Bk
) Rl % B (8] min C C K/t I %

IR IR A 0.5~1.6 180 1630~1670 1500 ~1 580 69 ~71 1911 88.4

W s A D 0.5~1.6 160 1630~1670 1500 ~1 580 69 ~71 1563 97.3
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