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Development of a Steel Identification System by Spark Image Analysis Method
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Takanori YOSHIOKA, Yasuhide OHBA, Hiroshi KOBAYASHI

Synopsis: Spark test is widely used in steel manufacturing plants to verify the steel grade. It requires high proficiency to

distinguish the steel grades by the spark features. Therefore, the accuracy of the test results can be affected by the
test operators. In order to eliminate the dependence on their skill, a computer-based identification system has been
developed in this study.
It is known that burst of spark becomes more frequent with an increase in carbon content of steel. In this study,
“burst density” which is the ratio of the number of burst to the amount of spark is used for representing the burst
frequency. The relationship between burst density and carbon content is linear in a laboratory setting. This trend is
also demonstrated in an actual inspection site. In addition, both silicon content and humidity influence the burst
density. It was concluded that the developed image analysis system is applicable to steel grade identification in
actual manufacturing plants.
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Fig.1 Schematic illustration of experimental apparatus.
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Fig.2 Schematic illustration of experimental device.

Fig.3 Procedure of image analysis (A: Photographing, B: Gray-scaling, C: Binarization,
D: Short-line segment matching, E: Detection of burst point).z5®

Fig.4 Effect of threshold value of brightness for a binarization of spark image.
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Fig.8 Relationship between burst density and
C% of steel materials.”
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Fig.9 Relationship between burst density and Si% of steels.?
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Fig.10 Relationship between burst density
and relative humidity.®
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Fig.12 Test equipment for the steel identification applied to
a production line.”

Schematic illustration of generation procedure of sparks and bursts.
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Fig.14 Comparison of the numbers of matched short-lines

and burst counts in spark images between a middle-
carbon steel and a high-carbon bearing steel.
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Fig.13 Relationship between C% and burst density for

various steel grades.”
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Fig.15 Relationship between relative humidity and burst

density in different steel grades.”
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