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Development of Detection System by Optical Method for Slag Entrained to
Teeming Stream in Continuous Casting Process

Masatoshi TOKUDA

Synopsis : In a continuous casting process, it has been desired to detect slag entrained to a teeming stream from a ladle to a tundish under sealed condi-

tion in order to protect molten steel from reoxidization. “Detection system for slag entrained to teeming stream” which enables to detect slag
in the teeming stream effectively by an optical method is developed.

The principle of the slag detection is based on the difference in emissivity and a stream diameter between slag and steel. Both the emissivi-
ty and the stream diameter of slag are larger than those of steel.

This system was tested in continuous casting processes. The mean value of the optical power from slag is about 1.54 times of that from
molten steel only. Its mean value from molten steel mixed with slag is about 1.2 times of that from molten steel only. The timing of alarm
outputs from the system were compared with the timing of visual detection for 35 times. 97% of alarm output timing appeared in 5 secs be-

fore visual detection. And successful results were also obtained from all of the sealing pour tests without visual detection.

Developed detection system for slag entrained to teeming stream by the optical method which has the features of simple probe structure,

easy operation and high accurate slag detection, is expected to contribute to stable operation and casting of good quality products in continu-

ous casting machines.

Key words: slag; optical fiber; optical powermeter; detection system; continuous casting process; judgement; computer.
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Fig. 1. Comparison of measuring position.
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Fig. 2. Measuring position under the ladie.
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Table 1. Specifications of optical fiber.

Item Optical Rod | Bundle Fiber
1.Diameter
(1)Core 1.3mm 100 um
(2)Clad 1.8mm 140 y m
2 Numerical Aperture 0.28 0.28
3 Heatproof Temperature 600°C 150°C
4 Transmission Loss <0.05dB/m| <0.025dB/m

Relative Sensitivity (dB)

%4 05 06 O7r 08 09 LO I
Wavelength (um)

Fig. 10. Relation between optical sensitivity and wave-
length for optical detector.

Table 2. Specifications of optical powermeter.
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Item Optical Powermeter
1.Diameter of Sensor 10mm
2 Kind of Sensor Si Photodiode
3 Wavelength of Sensitivity 04~10um
4 Accuracy of Measurement 2%

5.Time Response

0.2sec. (99%)
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Fig. 17. Change of optical power after seal open.
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