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Improvement of fatigue property by laser peening and investigation of fatigue
fracture mechanism with synchrotron radiation on friction stir welding joints
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In this study, the fatigue fracture mechanism of the friction stir welding (FSW)
joints of aluminum alloy, which had been applied to various types of transportation equipment, were
investigated. And, in order to improve the plane bending fatigue property on FSW joints of aluminum
alloy, the laser peening without coating treatment and the shot peening treatment with zirconia shot were
applied to FSW joints. At first, we established the laminography technique with synchrotron radiation of
SPring-8 for observation of the fatigue crack in FSW joints. The three-dimensional shape of the fatigue
crack and the friction stirred microstructure in the FSW joints were visualized by the laminography
technique. Furthermore, we indicated that the fatigue property of the FSW joints of aluminum alloy was
able to improve by the laser peening without coating or the shot peening. In addition, we suggested that
mild peening conditions were suitable in order to obtain a high fatigue improvement effect.
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