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1. Introduction

Physical models that are somewhat representative of the actual components are used
to study transient areas. By applying the developed methods and calculations to these
physical models, it is possible to identify transition areas that are important because they
determine the quality of the final product and the economic efficiency of the entire process.
Physical modeling allows for the simulation of these transient zones, which is challenging
and costly in industrial practice.

2. Subject of Research and Research Methodology

The aim of this study was to examine the length of transient areas formed in a three-
stream tundish when one stream of molten steel is shut off. Two measurements were con-
ducted on the model, where each measurement involved shutting down a different strand.

The research was conducted at the SimConT laboratory, Institute of Metallurgy, Techni-
cal University of Košice, focusing on the physical modeling of continuous casting processes.
For the experiment, a ”T”-shaped three-stream tundish model was used to observe the
impact of shutting off each outlet stream on the flow characteristics [1–3].

Measurements were conducted over ten minutes, monitoring the electrical conductiv-
ity of water, which was used as a substitute for molten steel due to their similar kinematic
properties. The regime of the tundish was set to a nominal level of 300 mm, which repre-
sents 0.182 m3 of water.

Electrical conductivity in siemens [S] was measured using sensors located at the outlet
nodes of the tundish, with one sensor per strand. Electrical conductivity on the strands was
measured at 0.1 s intervals to achieve the most accurate results. Potassium permanganate
(KMnO4) was added to the water for the visualization of the process, and potassium
chloride (KCl) was used as a tracer to increase the water’s electrical conductivity.

As water with the tracer (KCl), which has higher electrical conductivity, drained from
the bottom of the model through the outlets, clean water flowed in at the top, causing
the conductivity at the sensors to decrease, forming a so-called F-curve with a downward
trend [4,5].

The data, converted to dimensionless quantities, were analyzed using Pareto’s 80/20 rule
and the derived 90/10 rule.
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3. Preliminary Results and Discussion

Figure 1 shows the individual streams. The results showed that the best predictions of
transient areas were achieved when the middle stream was shut off, where the transient
areas were symmetrical and easily predictable. Conversely, shutting off an outer stream
resulted in significant differences in flow between the streams. Calculations demonstrated
that, according to the 80/20 and 90/10 rules, the differences in the lengths of transient areas
between the streams were minimal, which increases the accuracy of predictions.
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Figure 1. Three-stream tundish model with labeled pouring strands.

This study concludes that shutting off the middle stream is the most effective for
predicting transient areas and optimizing the overall process. This finding has practical
applications for improving the quality of continuously cast products and reducing steel
production costs.
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