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Abstract The microstructure near the weld toe region changes during welding, and the surface becomes
rough. As a result, stress concentration occurs at the toe, and tensile residual stresses are generated on
the surface layer. Ultrasonic pin peening strikes the weld toe area with a pin propelled from a
high-frequency actuator. It induces plastic deformation and compressive residual stress on the surface
layer. It also makes the microstructure fine and smoothens the rough surface to reduce stress
concentration. This study developed a portable ultrasonic pinning device. The finite element method
analyzed the natural frequency for various horns with different sizes. Butt-welded and T-shaped
specimens were manufactured with SM490A steel plate to evaluate the performance of the peening
device. Four-point bending fatigue tests were carried out after peening to analyze the effect of peening
on the fatigue life of the welding specimen. It turned out that peening improved the fatigue life of the
welded specimen by more than 500 %. The results are similar to the effects published in the literature

or peening-related data.
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Fig. 1. Configuration diagram of the peening device.
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Fig. 2. Section view of the resonant horn.
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Fig. 8. Specimen welding detail
(a) Butt weld (b) T-shape fillet weld

Fig. 9. Weld toe peening
(a) Before peening (b) After peening
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Fig. 11. Specimen cut by wire electrical discharge
machining.

Fig. 12. Measured displacement normal to the cut
surface. 2-dimensional  (lower) and
3-dimensional (upper) graphs.
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