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Laser shock peening (LSP) is a proven surface modification process designed to improve the mechanical prop-
erties of materials. LSP is mainly applied on surfaces of metallic components [1]. It consists in irradiating a
metallic target surface with a high power density laser beam pulses. The beam heats and ionizes the sample
surface, turning it into rapidly expanding plasma which generates a high-pressure shockwave in the target
material. It results in severe plastic deformation changes in microstructure and introduces compressive resid-
ual stress inside the target material which are reflected by increase in hardness and corrosion resistance [2].
LSP is a promising method for enhancement of biomedical implant components properties [3].

Positron annihilation spectroscopy (PAS) is awell-establishedmethod that provides information about changes
in micro-structure of the affected subsurface region at the atomic level [4]. Changes in the number and the
type of crystal lattice defects are reflected in measured positron annihilation characteristics.

The poster presents preliminary results of positron annihilation spectroscopy studies of the subsurface zone
in 316L stainless steel samples subjected to laser peening. By combining chemical removing of the sample
layers and measurement of positron lifetime, we obtained the depth profile of defects and determined the
affected zone range in the samples after laser processing. The variable energy positron beam (VEP) technique
allowed near-surface the depth profiling of defects and obtaining of positron diffusion length in the modified
surface layer.
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