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Refining Control Model for Stainless Steel

Kenichiro Miyamoro, Shinya Kiramura, Ryoji Tsunno, Katsuhiko Karo, Toshitaka Yuxi and Iemitsu T akikawa

Synopsis : The refining control model for stainless steel was developed. At the time of developing this model, the refining index
that was concerned with distributing oxygen to C and Cr was derived. The following points were clarified :
1) The refining control model that was composed of the mass balance and the heat balance in the converter and made
it possible to estimate the composition of molten steel, the amount and composition of slag, and temperature of molten

steel was developed.

2) The refining index (DOS) in which the bulk region as a reaction site in addition to the fire spot regions of top and
bottom blowing was taken into consideration, was derived.
3) This model was applied to the actual YAWATA 145t LD-OB converter and it became possible to estimate [9%C],
[%Cr], temperature of molten steel, and the amount and the composition of slag accurately.
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Table 1. Items of heat balance.

Input
(1)Specific heat of pig iron

0.21x10% kecal/(t="C)
(2)Reaction heat of oxidation

c - CoO (2200+588* ) X 10* kecal/t
C — CO: (7830+588* ) X10® kcal/t
Si - Si0, : T460x10® kcal/t
Fe - FeO 1150 < 10° kcal/t
Cr - Cr.0, : 2620x10* keal/t

*)Latent heat of Carbon

Output
(1)Specific heat of steel : 0.21x10°® kcal/(t+°C)
(2)Specific heat of slag : 0.29x10° kcal/(t-°C)
(8)Specific heat of dust : 0.21X%10® kcal/(t°C)
(4)Specific heat of exhaust gas

: 0.36%10° kcal/(t+°C)
(5)Heat loss : 0. 83 kcal/(ts)
(6)Latent heat of Fe-Cr alloy

: 65x10° kcal/t

Initial composition and condition |

[Start of ealculationW

1 step=¢6 (sec)

ICaIculation of DOE‘

ﬁVlass balanceJ

LHeat balanceJ
'—\l—e—————L[%C] < End point ['%al

Fig. 1. Calculation logic.
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Table 2. Comparison of the experimental conditions.

This work Small scale-1% Small scale-2'% YAWATA LD-0B
Amount of steel (kg) 70 40 90 145000
1.7%x10"* 270
Oxygen flow rate 1. 7x10"°* ~ 1. 7x10"* ~
(Nm?/s) (Only top blowing) 2.9x10"* (Conbined blowing) 490
(Only top blowing) (Combined blowing) - |
: 0.5x10"* 6. 7x10™*
Bottom bubbling gas 2. 5x10°* ~ ~ 29.3
flow rate’  (Nm*/s) (Only Ar) 5.0x10"* 10.0x10* (Ar + 0:)
(Only Ar) (Ar + 03)
[Cr1(%) 3~20 18~19 18~19 0~20

Temperature (K)

172383~2023

1973~2073

1723~1973

1523~1923
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Fig. 2. Relationship between DOS and ACr/AC. 5k o ]
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Oxygen consumption (Nm?3)
Fig. 3. Relationship between S-BOC and ACr/AC.
Fig. 4. Estimation of [9%C], [%Cr], and tempera-
ture by the refining control.
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