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Fig. 1 Change ratios during the low- and high-cycle fatigue in the (a) shear wave velocity, (b)Young's modulus, (c) shear
modulus, (d) Poisson’s ratio, and (e) bulk modulus with the normalized fatigue ratio, N/Ns.
waves were aligned in the LD.
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Nondestructive Evaluation of Fatigue Using Ultrasonic Shear Waves

Project promoter; Hideki YAMAGISHI,

Evaluation

section; Katsuhiro SASAKI

The deflected surfaces of the shear

The mechanical behaviors of extruded pure magnesium during high- and low- cycles fatigue at room temperature were

investigated using ultrasonic reflection methods with longitudinal and shear waves.

The sound velocities

and calculated

mechanical properties, Young’s and shear moduli, decreased by a large percentage with an increased number of cycles.
However, Poisson’s ratio and bulk modulus increased before a macroscopic crack occurred. The fatigue stress amplitude was
normalized using 0.2 % proof strength to provide a reasonable figure for the mechanical property degradation that would
accompany the development of void defect mainly caused by cleavage crack. The damage phase data were determined using
optical microscopy, scanning electron microscopy, and Vickers hardness tests.
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