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== Shock produced by laser plasma for material science

and engineering. New advances in process control and
impact for applications.
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When a ns laser pulse is focused on the surface (>GW/cm?), a high pressure plasma (>GPa) is
generated. In reaction, a shock wave is induced in material which can be used for mechanical
testing at high strain rate, laser shot peening, Laser Adhesion Test (LASAT)and laser damaging. For
applications, target is covered by transparent layer to confine plasma and reach higher pressure
compared to direct regime.
For the most sensitive application, industrial deployments are limited by the control of source term
and the behavior of materials under shock. The first part of the seminar will focus on our last
advances in these two issues. Efforts have concerned laser beam loading control and the modeling
of laser plasma generation. The hydrodynamic/plasma ESTHER code has been experimentally
validated in the current process parameters ranges of applications giving microscopic parameters of
the plasma for the first time. Effort has been done to develop a global methodology from laser
metrology to plasma characterization and modeling. Engineering scaling laws (pressure and
temperature) have been extracted that could be used as boundary conditions for mechanical codes in
routine. Besides, modeling has been also concerned with the specific configuration of small laser
spot without thermal coating. Results have demonstrated that pressure loading is reduced due to fast
plasma release under 1 mm spot size (for 10 ns pulse duration) allowing also scaling law for process
optimization. Polymer transparent material has been discovered for confinement, opening new
fields of applications.
This ultra-fine knowledge of mechanical loading has allowed for example the identification of the
parameters of the JC cook model of well-known alloys (7075 and 2017) and unknown materials
(FSW assembly of the two). Discussions have been done in relation with microstructure of the
material.
The second part of the seminar will concern new advances on applications. It addresses issues fort
LASAT applied to CFRP bonding and painting as well as dismantling of composite structures at the
end of life. Recent works have been demonstrated the sensitivity of the technique to ageing. Effort
was also made on laser shot peening in the development of optimization tools and new lasers. These
results are open to allow industrial opportunities and collaborations.
The third part of the seminar will discuss new challenges and applications. Some will concern the
use of laser shock produced by plasma to reproduce hyper impact damage for space debris
applications. All publications in relation will be linked for download and discussions.
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