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Elucidation of mechanism for formation of high density dislocations and quenching
of high density crystalline structures using laser-driven shocks and its

applications
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We investigated crystalline structures and mechanical properties of femtosecond
laser-irradiated materials such as pure iron (bcc), pure titanium (hcp), pure silicon (diamond), aluminum
(fcc), and nickel (fcc). Metastable structures, which did not exist in the initial state, were formed in
pure iron, pure titanium, and pure silicon, which had polymorphs in higher temperatures or higher
pressures. For all materials, high-density lattice defects were formed and hardness increased in the
femtosecond laser-affected zone. We found number of pulses and pulse energy of the femtosecond laser
influences the depth of the hardened zone and the increment of the hardness. We succeeded in improving
fatigue properties of aluminum plates by shooting femtosecond laser pulses on the surface.
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