Btk > HEe 2 AUH L 722 EIER R IR B X MBI o FHI 35

BATER
B Technical Data

BEXZFAL -#BEEMOEIRS KON B
ErEEEY, AT, BRI, B R
Non-Contact Dimension and Tilt Measurement of Hot Rolled Materials

Using Self-Radiation
Nobuyuki TAKAHASHI, Yusuke NAKAOQO, Takao YUTO and Shoji KUNIEDA

Synopsis

In the hot rolling process of steel bars, continuous monitoring of the material's dimensions and tilt as it passes between rolling
stands is crucial for maintaining product quality and ensuring operational stability. Conventionally, these measurements have
relied on manual methods or visual inspections, which pose significant challenges due to their high labor intensity and associated
safety risks.

To overcome these issues, this paper proposes a non-contact measurement system that utilizes the thermal radiation from the
hot material itself. The system incorporates two key technologies:
(1) A measurement method for material width and tilt angle that leverages the thermal radiation of high-temperature materials.
(2) An exposure time control method designed to maintain optimal image contrast, even under fluctuations in radiation intensity

caused by temperature variations.

Experimental results demonstrate a measurement accuracy of =1 % full scale, confirming that the developed system

demonstrates sufficient robustness and precision for automated monitoring in intermediate rolling stands.
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Table 1. System configurations and operating conditions.

Item | Value
Line specifications

Material width [mm] 80 - 100
Line speed [m/s] 1.2
Material temperature [C] 800 - 900
Required specifications
Full scale [mm] 100
Material temperature range [C] 700 - 1000
Width accuracy [% Full scale] +1
Tilt angle accuracy [° ] +2
Sampling rate [points/s] 30
Optical unit specifications
Resolution [pixels] 2448 X 2048
Camera - -
Working distance [m] 2
Lens Focal length [mm] 50
F-number [-] 1.4-16
Filter Passband [nm] 800 (IR-Pass)
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Fig. 9. Procedure for peak detection and width measurement.
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