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Progress of Instrumentation and Control Technology in JFE Steel
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Abstract:

Instrumentation and control technology has played a key role in stable manufacturing of high-quality steel products.
This paper overviews the progress of instrumentation and control technology in JFE Steel in recent 10 years and
reviews its background and technical trends. In order to meet continuing increased needs for the technology,
instrumentation technology has been improved by applying recent developments in its seed technology, and control

technology has been extended to newly emerging fields. The developed technologies are described with many

specific examples.
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‘ Small size inclusion/oxides detection

‘ Improvement of dimension

Needs

‘ High speed, wide and continuous measurement

‘ Automatic inspection for visual testing

‘ High pixel CCD camera ‘ Telecentric optics

‘ Light-section method ‘ Microscopic imaging

Sensor device ‘ High frequency ultrasonic transducer

‘ Ultrasonic phased array transducer

‘ High sensitive hall sensor

) ) ‘ Multi core CPU
Signal Processing
| FPGA | GPGPU

‘Surface ellipsometry ‘ Magnetic property

Principle

‘ Scattering from small reflector

CCD: Charge coupled device

CPU: Central processing unit

FPGA: Field-programmable gate array

GPGPU: General-purpose computing on graphics processing units
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Fig.1 Trend of instrument technology
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Fig.2 Surface inspection system using 3 cannneled polarized
light
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Fig.3 Total quality assurance (QA)/quality control (QC)
technology for high-frequency electric resistance welded
pipe (HFW pipe)
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Order entry Order | Quality -
~ Delivery entry |[[IBSS ‘Productlon ‘ IQA/ QC‘ Delivery
Production Tron- Steel- Rolli Heat
making making treatment
process
Through-process control
Plant construction | |Design/ - Maintenance/
and operation Construction Fault detection
. Simplified model Data assimilation
Modeling . TN
for control design for process visualization

Time/Evolution
[ ] Fields where control technology has already been applied
[ ] : Fields where control technology was newly applied

QA : Quality assurance
QC : Quality control
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Fig. 4 Expansion of application fields of control technology
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Fig. 6 Mechanical property control system for steel plates
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