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The problem of propagation and attenuation of a shock wave in-
duced in a metal target by a single femtosecond laser pulse is con-
sidered. If the pulse power is sufficiently large, laser irradiation can
induce a strong shock wave that causes residual plastic deforma-
tions in the near-surface layer of the metal target. The result of
shock wave action may be a change in the strength properties of the
target, an increase in resistance to fatigue loads, corrosion, and the
formation of microcracks. Such effects are the basis of laser schock
peening (LSP) technology.
The mode of wave propagation in the first tens of picoseconds
changes from planar to hemispherical, which leads to its rapid atten-
uation. Laws of propagation and attenuation of a shock wave in a
metal in two-dimunsional planar and three-dimensional axisymmet-
ric geometries are investigated. The numerical algorithm is based
on solving the Euler equations with the equation of state in the
form of Mie-Gruneisen. The results of modeling are compared with
molecular dynamic simulations. The shape and dimensions of the
area of residual deformations capable of causing a hardening effect
in the metal are obtained.


