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Stress waves induced by ultrashort pulse laser play an important role in laser processing
such as laser shock peening, which utilizes laser-induced pressure to induce residual stress
and modify the mechanical properties of the material. For the further development of the laser
processing utilizing laser-induced pressure, it is crucial to understand the stress distribution
of the stress waves. However, few studies have experimentally measured the distribution of
the waves. K.T. Gahagan et al. measured the two-dimensional profile of laser-induced shock
waves in picoseconds [1]. To identify the precise stress distribution from hundreds of
picoseconds to a few nanoseconds, we measured the displacement distribution on a
picosecond scale and constructed a numerical simulation based on the experimentally
obtained displacement.

Figure 1 (a) shows a schematic of the displacement measurement. The pump pulses
(wavelength: 1030 mm, pulse width: 290 fs, pulse energy: 100 pJ) are focused onto the surface
of the Al layer while the probe pulses pass through the Michelson interferometer. The results
are shown in Figure 1 (b). Based on the displacement measurement results, the stress wave
propagation is numerically calculated using the FEM simulation software “ Abaqus/Explicit”.
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Figure 1: (a) Experimental setup for displacement
accuracy of the simulation
model.
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measurement, (b) displacement distribution of stress waves, (c)
numerically calculated pressure distribution (f = 14.5 ns), and
(d) measured pressure distribution of stress waves (¢ = 14.5 ns).
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