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Fig. 1 Schematic diagram of dual transducers
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Fig. 2 Experimental setup Fig.3 Specimen of 45 steel
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Fig.4 Relation of shear waves velocities with stress
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Fig.5 Relation of acoustic anisotropy with stress
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Stress Measurement of 457 Steel By Ultrasonic
Pure Mode Shear Wave

WEI Qin, DONG Shi-run, XU Ying-mei

(Department of Physics,Jiangsu University of Science and Technology,Zhenjiang 212003, China)

Abstract: Acoustic anisotropy effect occurs when an isotropic metal material is under stress action.
This is the basis of stress measurement in material based on acoustoelastic effect. In this paper, pure
mode shear waves propagating perpendicularly to the direction of stress were used to test 457 steel.
The directions of polarized shear wave are parallel and perpendicular to the direction of stress
respectively. Experimental results show that the presence of tensile and compression stresses cause
small changes in phase velocities of shear waves, which is called acousto-elastic birefringence effect.
Acoustic birefringence provides a practical non-destructive technique for stress measurement.
Furthermore, this result can also be used to evaluate the residual stress. The phase velocities were
tested and small changes in velocity were detected by sing-around methods in the experiment.
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