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Thermal monitoring of casting process
from ladle to ingot

E

ver growing increases in production
efficiency also put additional strain
on continuous casting equipment and
therefore call for comprehensive process
monitoring features. Especially in the field
of temperature sensing this phenomenon has driven many developments: the
technology has become less expensive
while offering greater accuracy, so that
its widespread use has become worthwhile and affordable. Specialist companies
have rolled out many product innovations
in recent years. For plant operators this

technology is worth the investment, as it
allows them to prevent costly cast aborts
before they happen, while at the same
time improving the quality of their products.
According to the German Ministry for
Economic Affairs and Energy BMWi, the
German steel industry alone is currently
generating annual sales of about € 50 billion. Some 100,000 workers produce over
100 million t of crude steel, pig iron and
hot-rolled steel products. The industry is
booming, not least because steel produc-

ers have continuously been improving the
efficiency of their plants. The downside
of all this is that it also takes its toll on all
equipment involved. There is a growing
risk of strand defects, local leaks or even
run-outs of molten metal, resulting in
extremely costly cast aborts. This is why
comprehensive process monitoring is
becoming more and more important.
Also, customers do of course expect to get
high-quality steel. All this is reason enough
to look at some of the possibilities and
product developments in the field of contactless temperature measurement.

QUALITY ASSURANCE
In our modern days, steel has become
a high-tech material that is being
alloyed with many additional metals and non-metals, beside iron and
carbon. At identical quantity ratios,
the resulting compositions depend
on the time-temperature profile. Due
to this fact, the need for temperature
measurement is becoming ever more
critical in steel production in order to
obtain and monitor the desired quality (Fig. 1). In terms of quality, the focus
lies especially on properties such as
strength and corrosion resistance.

THE COMPLEXITIES
OF CONTINUOUS CASTERS

Fig. 1: The steel quality has to be monitored
(TEMA Technologie Marketing AG)
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Today, about 90 % of all steel is produced by continuous casting. From
the ladle placed in the ladle turret,
molten metal flows through a bottom
slide gate into the tundish and from
there to the mould. To prevent oxidation and cooling, the liquid steel in
the ladle and tundish is covered with
casting powder, which causes slag formation on the surface. In the curved
section underneath the mould, the
strand is cooled by air and water in the
spray chamber. As the strand leaves
the mould it already has a solidified
shell, though its core is still liquid. Only
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when it exits the spray chamber has the
steel turned into a mostly solidified slab
which will later serve to produce things
such as steel sheet material and automotive body parts. So, a complete continuous
caster is a very complex structure whose
individual processes interact very tightly. If
a problem occurs at one point, it will likely
affect the system as a whole.

PREVENTING CAST ABORTS
One of the most important protective
measures is thermal monitoring. This
monitoring must be very precise if it is to
provide early warning of the hazards of
a cast abort and allow operators to take
corrective action. The objective is to keep
the casting speed as constant as possible,
because a reduction in casting speed will
already lead to production losses. The
challenge is that the requirements to be
met by the monitoring system are very
different in the various locations where
problems may potentially occur. Thermal
imagers, for example, are highly suitable
for measuring the amount of slag or for
hot-spot detection, but in the difficult climatic conditions prevailing in the curved
section of the caster, stainless-steel infrared thermometers offer many advantages.
The people at Optris GmbH of Berlin,
Germany, are very familiar with the various
challenges involved in thermal monitoring of continuous casters. Its engineers
and experts for infrared temperature
measurement applications can draw on
an extensive product portfolio ranging
all the way from handheld pyrometers to
fixed industrial pyrometers and infrared
cameras. In close cooperation with various
partners they have developed solutions
for the various processes to be monitored
in continuous casting applications. This is
illustrated by two examples below.

CONTROL BY
THERMAL IMAGER
For good quality products, temperature
uniformity of the molten steel contained
in the ladle is of the essence. This used to
be obtained by applying flux powder by
hand over a large area. Today this is done
in an automated and efficient manner,
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where the metal bath in the ladle
and tundish is continuously monitored for hot spots by infrared
cameras, so that powder needs
to be sprinkled on the hot spots
only. The granulated flux is taken
to the required spots by means
of a compact mobile metering
unit and evenly distributed on
the melt. In addition to improving the safety of steel workers,
this technique also contributes
to a better strand quality. However, it can work properly only if
Fig. 2: Ratio pyrometer for application in the spray
it is based on precise measuring
chamber
data. The S&B Industrial Minerals
group, which offers its Flux Feeder both as a stand-alone solution
and as an electronically controlled unit, CONCLUSION
relies on infrared cameras made by Optris. The higher the production efficiency of
continuous casters, the more severe the
TOUGHING IT OUT IN
strain put on their individual system comADVERSE CONDITIONS
ponents. At the same time, production
The ratio pyrometer CTratio was devel- losses become ever more significant if
oped specifically for the challenging cli- problems or even cast aborts occur. This
matic conditions prevailing in the spray makes it more and more worthwhile for
chamber (Fig. 2). The salient feature of plant operators to invest in monitoring
this sensor is its sandwich-type detec- methods. Especially in the field of thertor that measures radiation energy at mal monitoring this has driven specialist
two different wavelengths. This type of companies to raise the quality of temperapyrometer is also known as two-colour ture measurements – all the way from the
pyrometer. CTratio calculates the tempera- ladle turret to the slab – to a higher level
ture of the measured object from the ratio through a series of innovative developof the two energy levels. This makes this ments.
high-performance infrared thermometer
largely insensitive to fumes, dust and
soiled sight glasses, making it the ideal
choice for monitoring strand temperatures
in the curved caster section. Even with
sight glasses soiled to more than 95 %,
it will deliver accurate measuring data in
the temperature range between 700 and
1,800 °C. What’s more, with its glass-fibre
cable and separate electronics box it can
be deployed in ambient temperatures up
to 250 °C without extra cooling. The infrared thermometers measure the temperature of the strand at several locations in AUTHOR
the spray chambers and after it leaves the Dipl.-Ing. Thomas Luger
chamber. If the strand temperature is not Optris GmbH
optimal, this monitoring allows the metal Berlin, Germany
temperature in the ladle or the process Tel.: +49 (0) 30 / 500197-44
speed to be adjusted in real time.
thomas.luger@optris.de

2

