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On-line Measuring Technique for Plastic Strain Ratio (r-value)

of Cold-Rolled Steel Sheets
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Abstract

An on-line T -value (plastic strain ratio) measuring technique by the resonance electromagnetic ultrasonic
method has been developed as an advanced technique for non-destructive evaluation. With this technique,
the press formability of a cold-rolled steel sheet, which normally used to be measured through tensile
tests,can be evaluated on line through measuring the resonance frequencies of three kinds of ultrasonic
waves propagating in steel sheets, using electromagnetic acoustic transducers. This measuring method is not
only of a high accuracy in measuring but also makes non-contact measuring possible with using compact
sensors, and therefore an on-line installation is easily attained. Moreover, it has been proved by experiments
that the effects of disturbances such as mechanical vibration of steel sheets, temperature, tension and so are
negligible for its on-line practical use. A measuring device using this technique has been installed in the
actual continuous annealing lines, contributing to stabilizing the quality of cold-rolled steel products.
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