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The Eddy-current Type Continuous Casting Mold Level Meter

Kazuo SANO, Seigo ANDO, Yoshihiro KAWASE,

Tkuo TAkAHASHI, Masaki TAKENAKA and Kunio TSUBOI

Synopsis:

In the continuous casting (CC) process, it is technically of great importance to measure accurately the
level of molten steel in the mold and to keep the level constant, because this results in the more stable cast—

ing operation and the improved casting quality.

The development has been made on an eddy-current CC mold level meter based on the method of a

positive feedback amplification.

This new non-contact level meter is capable of measuring the molten
steel level without the influence of the mold powder.

An accuracy of the level meter is 41 mm under a

quick response. Moreover, a differential type of the detecting coil has been developed from a theoretical

analysis of the electro-magnetic field of the level meter.
an influence of the environmental condition, such as a position of the mold wall.

This type of the level meter is more stable against
By using the differential

type, a small sized level detector of which diameter of 30 mm is realized and it can be applied to a billet

casting with a smaller cross-section.

The eddy-current type mold level meter is in use not only at NKK’s Keihin and Fukuyama Works, but

also abroad, to improve the CC technology.
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Fig. 1. Principle of positive feedback amplifi-
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Fig. 2. Electro-magnetic field analysis model
for the eddy-current type mold level meter.
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Fig. 3. Calculation result of the impedance
model for the eddy-current distance detector.
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Fig. 4. Output characteristics of positive feedback
amplification applied to the eddy-current distance
detector.
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Fig. 6. Effect of powder on the eddy-current
mold level detecting sensitivity.
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Fig. 7. Construction of the air cooling type
mold level detecting head.
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Fig. 9. Configulation of the differential feedback
type eddy-current mold level meter.
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Table 1. General specifications of the eddy-current type mold level meter.
Item Type 1 Type 2

Outside diameter 30 mm O.D. 60 mm O.D.
Height 180 mm 150 mm

Detectin Weight Approx, 3.5kg Approx; 4. 8 kg

head 8 | Temperature drift Output fluctuations 3% or less for a tempera-| Qutput fluctuations 3% or less for a tempera-
ture rise up to 10°C (at level 60 mm) ture rise up to 10°C (at level 100 mm)

Coil temperature detection IC type thermo detector IC type thermo detector
Cooling method Air cooled, single tube construction Air cooled, triple tube construction
Level measurement range 0-100 mm 0-150 mm
Coil temperature output 0-100°C 0-100°C
Output signal (Level, Temperature) 4-20mA DC

Amplifier Attached function unit Linearizer, Oscillation filter, AGC circuit

Size, Weight
Operating temperature
Power supply

Alarm circuit (Level, Temperature, Power)
360 H x 557 L X283 D, Approx. 25 kg

0-40°C

AC 100/110 V, 50/60 Hz, 150 kVA
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Fig. 13. Advantages of the eddy-current method for quality improvement of products.
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