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This report focuses on the project activities related to the laser-rock interactions studied in the three
experimental laser drilling tests, performed during two campaigns in the dedicated test facility of
Fraunhofer-IAPT in Hamburg, Germany. Three types of lithologies were selected for initial laboratory
tests: granite, sandstone, and limestone. The petro-thermo-mechanical phenomena occurring during
laser irradiation, such as spallation, melting, and evaporation, were recognized and described in
detail. The laser drilling process was assessed by IR imaging, and analysis of irradiated rocks. This
comprehensive approach provided information about the most effective process for rock removal as
being spallation, occurring at low temperature (<700°C) and capable of drilling boreholes up to 18cm
in diameter. Melting-evaporation drilling was also achieved (>2000°C). The presence of vitrified walls
was confirmed, however for a much smaller borehole diameter < 2cm. The laser working parameters
and experimental setup were optimized based on the observed phenomena. After the experiments,
sections of boreholes were cut out and examined. The microscopic observations on the unaffected
and affected rock thin sections have been performed with use of polarized optical and scanning
electron microscopy revealing micro-fracturing of the rock. The depth and density of damages was
characterized and quantified.
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