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Progress and Future Prospect of Instrumentation and Control
Technologies in Steel Industries

Ryuzo Yamada, Yoshihisa Kimura, Kazuo Katagiri, Taisuke Furuse, and Mitsuhiro Nara

Synopsis

It is becoming important for Japanese manufacturing industries to change their target of manufacturing process from increase
in production to improvement of resource yield rate because of the resource problem, environmental problem and economic
development of emerging nations.

In the last decade, many technical progresses have been made in the area of instrumentation and control based on the

improvement of electrical technologies and information technologies. Phenomenon in the process has been visualized by
improvements of sensing devices and data logging techniques. In the area of control, new techniques such as model predictive
control has been applied for steel manufacturing plant so as to control more complicate target of control. Diffusion and progress
of information technologies realized a new area of control, called network sensing.

This article is intended to survey a technological progress of instrumentation and control technologies in steel industry. Recent
development and application of new technologies in rolling, forging and casting processes in Daido Steel Co., Ltd. and a group
company are introduced. Further, developments in research and development center are introduced. Finally, future prospects of
technological trend are mentioned.
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Fig.2. Basic technologies and its aims.
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(b) Searching symbolizes in QR cord and
recognizing ID

Fig.3. Measurement and control processes in the Labeling and ID recognizing process.
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Fig.4. Schematic diagram of steel tag labeler.
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Fig.5. Appearance of high precision
ultrasonic inspection system for steel bars.
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Adjust process parameters

Fig.7. Schematic diagram of real-time simulation.
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Fig.8. Concept of on-line diagnosis system.
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Table 1. Research subjects in the last decade.

Category Subjects for research
. Diffusion bond, Weld of clad pipe, Bore in railroad crossing,
Ultrasonic . ) . )
Inclusion of bar and billet, Weld of dissimilar materials
Inspection Eddy current Surface defects of flat bars and wire rods
Air flow Occlusion of turbine housing, Misalignment of cast mold

Image processing

Automobile part, Magnets, Turbine rotor, Forged cross joint

Measurement

Image processing

Width of flat bar, Dimensions of automobile part, magnet and
forged cross joint

Laser method

Shape of bloom, Flatness of plate, Bend of flat bars,
Thickness of steel strip

Contact method

Bulging of cast billet

. Ultrasonic Hardness distribution
Test of internal
quality Eddy current Detection of sigma phase
Machining Three-dimensional beveling of round bar
Automation

Laser processing

Marking on hot billet end
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Rectangular Coils Differential coils

{a) Coil pattern for surface (24ch)

— Coils

- Protector

[ Steel plate
(b) Probe structure

Fig.9. Coil pattern and structure of probes.
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Fig.12. Appearance of immersion tank.
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Fig.13. Schematic diagram of inspection.
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Fig.10. Response from artificial flaws.
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mm and 1.2 mm.
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Fig.15. Principle of contact measurement.
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Fig.16. Measured portion on cast billet.
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Fig.18. Appearance of turbine housing.



Connection

Air flow

\ Flow sensor

(a) Without defect (b) With defect

Fig.19. Principle of inspection.
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Fig.20. Relationship between contraction
rate and flow decrease rate.
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Fig.21. Appearance of vane arm.
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Fig.22. Schematic diagram of optical system.
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