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Non-contact Stress Measurement in Steel Member using Piezospectroscopy

Jongwoo Kim', Namgyu Kim?*

Abstract: In this paper, a novel laser-based non-contact and non-destructive stress measurement technique is newly proposed for measuring stress
in steel structural members. As the demand of stress monitoring in structural members is increased, various non-destructive techniques are being applied
to the field of structural health monitoring. Spectroscopic techniques are non-contact technique and widely used for chemical identification of target
materials. Especially, piezospectroscopic technique is a residual stress measurement technique in thermal barrier coatings. Although the
piezospectroscopic technique has high possibility of measuring structural stress in steel members, the technique has been rarely applied to this field.
In this paper, piezospectroscopy-based stress measurement technique is, therefore, proposed for measuring stress in steel structural member. To do
that, alumina particles have been coated onto a specimen of a structural steel rod using a thermal spray coating technique. And then, an uniaxial
compression test has been conducted to the specimen to collect each fluorescence spectrum under different loading conditions. Finally, the linear relation
of spectral shift and applied compressive stress of the specimen has been experimentally established.
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Fig. 2 Schematic Drawing of Piezospectroscopic System
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Fig. 3 Schematic Drawing of Thermal Spraying Technology
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Fig. 4 The Prepared Specimen for Compression Test;
(a) Structural Steel Specimen w/ Stress Coating,
(b) Coating Thickness Measurement
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