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Innovation of fracture toughness test for new horizon of rock fracture mechanics

Obara, Yuzo
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A new material testing system was developed to evaluate microscopic fracture
toughness of mineral grains within rock. This testing system consists of an optical microscope, stages,
loading apparatus and data collection unit.The specimen used in this test was micro-sized cantilever beam
type (10 x 10 x 50micro-m) with an artificial notch. The microscopic fracture toughness test was
completed successfully and it is shown that the new testing system is available to evaluate microscopic
fracture toughness of rocks. The experimental results show that the microscopic fracture toughness are
different from each specimen. It was discussed that these microscopic properties are influenced by the
mechanical weak planes such as cleavage due to crystal structures.

Furthermore, numerical fracture tests by FCM were conducted. These numerical tests simulated a
conventional semi-circular bending tests. The numerical results agree with that of the experiments in
machanical and facture behavior.
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