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On-line Non-destructive Measurement of Solidification
Shell Thickness of Continuous Casting Steel Slabs

Katsuhiro KawasaIMA, Yukio NAKAMORI, Shoji MUROTA, and H

Synopsis :

liromu SOGA

It is very important to measure solidification shell thickness of C.C. slabs for a good and fast control sys—

tem of a production line.
for the shell thickness estimation.

There have been so far only destructive methods and theoretical calculation

We have developed the method of nondestructive, real time and quasi-contionuous measurement of
the shell thickness utilizing the technique of electromagnetic generation and detection of ultrasonic waves

and successfully tested it in our G.C. pI‘OdUCtIOH line.

The measurement system was installed about six meters below the molten steel level and measurements
were done every one to two minutes for long time, during that time casting speed was changed. The meas—
ured results showed that this method could be applied to measure the shell thickness not only for stable
casting conditions but also for dynamically changing casting conditions.
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Measurement of Solidification shell thickness of C. C. slabs.
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Fig. 3. Schematic diagram of measurement system.
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Photo. 1. Transducers.

(Transmitter : left, Receiver : right)
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Photo. 3. Appratus for shell thickness measurment.
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Fig. 5. Model of shell thickness measurement
by electromagnetic ultrasonic transducer.
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Table 1. Partial derivatives of shell thickness
with respect to the variables.
a Ve || vevs !1 (—w.+ov,> 1 (VZ-DVs) | 1 v |
2 VgV, e— 7 (V=g ¥ 2 Vg—Vs
o o3| 10exi0f 1.mx1o“ 186107 266
40 [464] 1.06xW0! 8.BX107° 4B/xX107° 266
80 |436| 1.08x10° 275X 10~ 121X 10° 266

Table 2. Causes for the shell thickness
measurement €rror.
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Fig. 6. Shell thickness measurement error due to
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