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SIMULATION OF THE BASIC OXYGEN FURNACE (BOF)

TAPPING PROCESS

THE MODEL OF BOF TAPPING PROCESS WITH ADDRESSING REACTIONS IN THE
LADLE WAS DEVELOPED AND CALIBRATED BY THE INDUSTRIAL MEASUREMENTS

Ladle treatment is the core part of steel refining
where the steel grade with specific properties is
designed. Steel tapping from the basic oxygen furnace
(BOF) into the ladle is the critical first step in ladle
treatment. The tapping process is a kind of ‘black
box’, as information from samples before the start of
ladle refining is rarely available. To effectively control
the steel refining process and achieve high quality
steel, it is important and necessary to track the
reactions and composition changes in the steel, slag
and inclusions during the tapping process.

The model of the steel tapping process addressing the
reactions in the ladle was developed at Chair of
Ferrous Metallurgy, Montanuniversitaet Leoben
within the frame of a project at the COMET center K1-
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MET. The schematic of the tapping model and the
example tapping schedule are displayed in Fig. 1. In
the model, the thermodynamic library is applied to
link the thermodynamic databases from Factsage to
the programmed metallurgical model. As shown in Fig.
1, the steel/slag interfacial reaction is described by
the effective equilibrium reaction zone method
whose validity of treating the interfacial reaction has
been demonstrated by different
Coupling of the thermodynamics and kinetics, the
reactions of steel/slag/inclusion and steel/inclusion
during the tapping process are simulated.

researchers.

In the calculation, besides the steel tapping and carry
over slag, the additions of alloys and slag formers,
lining wear and air entrapment are also considered.

Version 01/2020



SUCCESS STORY

The paramerization of the model were carried out by
fitting the calculated
measurements from two plants (Fig. 1), whose values
are in the reasonable range when comparing to the
values from other studies.

Impact and effects

The developed model is the first validated and
comprehensive model on the tapping process. It can
be applied to track the changes in the steel, slag and
inclusions during the tapping process. Further, the
model
metallurgical parameters, e.g. carryover slag, alloy
and slag formers additions, which is beneficial to the
industrial partners to control the process and improve
the steel quality. The detailed description of the
present model was already published in the journal of
Metallurgical and Materials Transactions B. The
development of the tapping model is a part of the
modeling activities within the frame of a work
package of Project 2.2 aiming at the controlling of the
total steel refining process.
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Fig. 1. Schematic of the tapping process model and the
comparison of predictions and measurements.

45

BOF steel )
Slag M. A FeSi,
results to the industrial formers BOF-slag | o, "0, CAl.. _FeMn,
N? FeCr...
Y
Slag 1
Eﬁgrfti»:e Z Am, | g
equilibrium kyd B | T TTTE 5
reaction zone NS Aigor u;
[o]
Steel o : o
+inclusion . Ay
Gas ¢— °
:: Plant A: F\anltc?. o o~
S G ) w] P
s fn e < A, .
_ x Total Muminum [Al] e )
. . . ) &
can simulate the influence of the various H 3°
300 Tas
800@ SZD
003 'be 2
000 # =
o, 003 006 0.09 012 04 0B 12 18

50

5

Dr. Dali You

Post-doc Researcher
Montanuniversitdt Leoben
Chair of Ferrous Metallurgy
T +43 (0) 3842 402 - 2245
dali.you@unileoben.ac.at

Project partner

e Primetals Technologies
Austria GmbH, Austria

e RHI Magnesita GmbH,
Austria

K1-MET GmbH
Stahlstrasse 14

Linz 4020, Austria

T +43 (0) 732 6989 - 75607
office@k1-met.com
www.kl-met.com

e voestalpine Stahl GmbH, °
Austria

e voestalpine Stahl Donawitz
GmbH, Austria

Montanuniversitat Leoben,
Austria

This success story was provided by the centre management and by the mentioned project partners for the purpose of being published on the FFG website.
K1-MET is a COMET Centre within the COMET — Competence Centers for Excellent Technologies Programme and funded by BMK, BMDW, the provinces
Upper Austria, Styria, and Tyrol. The COMET Programme is managed by FFG. Further information on COMET: www.ffg.at/comet

"= Federal Ministry
Republic of Austria

Climate Action, Environment,

Energy, Mobility,
Innovation and Technelogy

Austrian Research Promotion Agency
Sensengasse 1, A-1090 Vienna
P+43(0)57755-0

office@ffg.at

www.ffg.at

= Federal Ministry
Republic of Austria
Digital and
Economic Affairs


http://www.ffg.at/comet

