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Physics of Laser Materials Processing 1: Light Power Dependence

Masahiro TSUKAMOTO

Laser materials processing utilizing physical phenomena caused by high power laser irradiation
are described. Those physical phenomena depend on laser power density at the laser focusing
spot. Historic background of high power laser developments for materials processing is also
presented. In the about 10 kW/cm? to 100 MW /cm? range of laser power density, thermal conduc-
tion welding, key hole welding and local heating for controlling microstructures of metal are
performed with continuous wave lasers. In the 100 GW/cm? to 100 TW/cm? range, fine tuning for
microstructures’ shape treatment, periodic nanostructures and microstructures formation and
phase transition are caused by femtosecond laser ablation.

Key words: laser materials processing, laser power density, thermal conduction welding, key hole
welding, local heating, laser ablation, periodic microstructures, phase transition
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