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Evaluating the capability of
ultrasonic method using
longitudinal wave parallel to
surface with critical refraction
angle in removing residual stress
and increasing fatigue life

Pezhman Taghipour Birgani
Department of Mechanical Engineering, Ahvaz
Branch, Islamic Azad University, Ahvaz, Iran

Abstract

The measurement and removal of residual stresses using
the ultrasonic method is being developed. In this paper, the
capability of ultrasonic method using longitudinal wave
with critical refraction angle or LCR wave in measuring
and removing residual stress caused by welding has been
investigated. Two plates of 2024-T351 alloy are welded
together. To measure their residual stress field, the
acoustoelastic property is used, and the changes in the
speed of propagation of ultrasonic elastic waves when
passing through the residual stress field are investigated.
Then, the relationships of the effective stress intensity factor
and the fatigue crack growth rate in the case where the
welded parts have residual stress and are subjected to
cyclic loading have been obtained. Finally, in order to
eliminate tensile residual stress, a package of ultrasonic
waves has been used again, and the modified relationships
of stress intensity factor and fatigue crack growth rate have
been introduced in this regard.

Keywords: Longitudinal Ultrasonic Wave,  Residual
Stresse, Stress Intensity Factor, The Fatigue Crack Growth
Rate
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