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Fig. 1. SEM image of crack initiation site. Arrows indicate
the directions of fracture propagation.
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Fig. 2.

Effects of the acoustoelasticity affecting a receiving
waveform (a) and two stress dominating lines evaluating a
relation between propagation time 77/ or logarithmic damping ¢
and residual stress (b).
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Fig. 3. Variation of the residual stress with the normalized Fig. 4. Variations of the applied stress or the normalized
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Development of Nnondestructive Testing Technique Using Ultrasonic Shear Waves

Processing Technology Section; Hideki YAMAGISHI®¥, Project Promoter; Shogo TOMIDA®*

Cyclic-tension fatigue of aluminum alloy, Al-4Cu-1Mg, has been determined by usage of SV wave reflection and SH
wave transmission methods. Internal friction measured by SV method begins to increase rapidly from normalized fatigue
ratio of about 0.5, showing dominating interaction of movable dislocations with the waves, as viscoelastic effect.
Logarithmic damping ratio and propagation time in SH method decrease with increase of the fatigue degree due to
acoustoelastic effect. According to SH wave flux model that SH wave energy shifts to specimen surface under crystal-lattice
distortion by tensile load, the cyclic-tension induced residual-stress shift which correlates to the decreases in the damping ratio
and the propagation time.
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