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“Eddy Current Mold Level Sensor (ECLM)”
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Abstract

The sensor is a key element among the components constituting the control system in the

continuous casting process. For this reason, stable operation, quality control and improvement in

both quality assurance and refractory life can be achieved by the application of Eddy Current

Level Meter (ECLM) with high measurement accuracy and short response time. This superiority

of ECLM has been widely recognized and adopted at over 300 continuous casters in the world.
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1. Preface

In the continuous casting process, a pre-
cise and reliable mold level control system is
indispensable for stable operation and quality
assurance of the cast products. Among the
components constituting the control system
(Fig. 1) in which the molten metal supply rate
from tundish to mold is regulated in accordance
with the detected mold level, the key element is
the level sensor which must have high measure-
ment accuracy and short response time. Since
the development of the new Eddy Current Level
Meter (ECLM) in NKK (present JFE Steel)”, it
has been adopted at over 300 continuous cast-
ers in the world and is proving its superiority to
other conventional measuring systems.

2. Measuring Principle

The ECLM measuring principle is shown
in Fig. 2. A primary electromagnetic field
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Fig. 1 Mold level control system with ECLM.
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Fig. 2 Measuring principle.
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generated by high frequency current running
in the exiting coil (Coil P) produces an eddy
current on the molten metal surface. While, the
detecting coil (Coil S) picks up the degree of
eddy current (more precisely, the intensity of
secondary magnetic field induced by the eddy
current), which is described as a function of the
distance between sensor and metal surface. The
value measured by the detecting coil is fed to
the amplifier and processor in order to provide
the mold level signal.

In comparison with other sensor like radio
isotope or thermocouple types, ECLM has
quicker response due to the swift detection of
change in the eddy current intensity as well as
high measurement precision and is not affected
by the mold flux layer. Furthermore, owing to
its remote control sensing technology, ECLM
can be adopted in any circumstances easily and
safely.

3. Configuration

As shown in Fig. 1, ECLM consists of a sen-
sor, amplifier, and cable connecting them.

The sensor body is designed as a heavy-duty
structure with air cooling so as to ensure mea-
surement reliability and accuracy even under
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high temperature and dusty environments.
A variety of sensor diameters (Fig. 3) enables
easy and flexible installation regardless of mold
shape/size or casting floor layout.

The eddy current intensity, which is monitored
by the detecting coil (Coil S), is transformed to
the mold level signal by amplifier and process-
ing unit so as to provide it to the mold level
control processor. A cancellation circuit for
outer disturbances, such as the mold oscillation
or the magnetic field generated by EMS (Elec-
tro-Magnetic Stirrer), can be added to these
state-of-the-art quality assurance technologies.

4. Effects of ECLM Application

A great number of advances achieved by
ECLM application have been reported in the
field of casting operation and quality control /
assurance.

(1) Contribution to stable operation and quality
control

According to the improvement of mold level
control accuracy, variations in initial solidification
behavior are minimized, resulting in drastic sup-
pression of surface cracks and break-outs which
are often caused by the localized solidification
delay initiated at the meniscus. The improved
melting and flowing qualities of the mold flux
enhance the uniform and smooth formation of
the lubricant film between mold and solidified
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Fig. 3 ECLM Sensors.
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Fig. 4 Dispersed slag line of SEN.

(3) Tt K~ %

L ~OVRE R BE O b v — 12 & B SRR
ETIE, BE/SANVDONRSY Y —F5 4 VIEIZDH
7B ERBICERNT S NI 7TUVDHETH - 72,
ECLME A2 X 2 L OV HEI o ¥ EE R F I X
D, —EEMEICE—VFLRNVEEELTA
T T T4 VIREEET A LS &5 R
Ll (Fig 4), W3y ¥ —HEHEEOKE W
U azZ7-CRMED#AH & T, i O
RUEEICEHS LT\,

b. #&

il

Fako X512, ECLMIZZ0&HmE L X)Lt~
P— & LTOBHMNENSL  OEFHRTIEH I N T
BY, SEFHRELHFMEOZEIIRLILEDT
ERVY = VEMBEDITHLN TS, RETRIT
L7ZECLMIZINZC, @Il 77V — 71885 Ak
Y (SVZFL— b, BiE/ X)) RE—I K87
=3I L TBY, NSO - EEEL
CHESBRELEANOEBZ > T <,

< WE bR >

HAD—%1) — 7 XUk et
http : //www.rotarynozzle.jp/

References

Vol. 54 2011

shell, contributing to more stable operation and
cast product qualities.
(2) Improvement in quality assurance

The superior capability of ECLM in mold
level sensing is being applied for the quality
assurance?. Relatively large fluctuations in the
mold level are sporadically observed due to
some outer disturbances. For such occasions,
the corresponding cast products are traced
and given a thorough inspection for the quality
assurance in entire processes from casting to
final products.
(3) Influences on refractories

With conventional level control systems with
inaccurate level sensors, the SEN (Submerged
Entry Nozzle) slag line was broadly eroded by
the mold flux, resulting in occasional breakage
incidents. With a higher precision of mold level
measurement, ECLM enables changing of the
SEN slag line position at several points (Fig. 4)
by shifting the mold level at regular time inter-
vals. When Zirconia-C is applied to SEN slag
lines, the durability of cast refractories is greatly
improved.

5. Conclusion

The superiority of ECLM as an ideal mold level
sensor has been well proven at many continuous
casters and it has made notable contributions
to improvements in operation and cast product
qualities. In addition to ECLM, Shinagawa and
associated companies are contributing to stable
casting operation by supplying highly reliable
refractories and mold flux.

For further information, please contact Nippon
Rotary Nozzle Co., Ltd.
http : //www.rotarynozzle.jp/
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