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High-functionalization of mechanical properties in bulk metallic glasses by
microstructural controlling through plastic deformation

TODAKA, YOSHIKAZU
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This study aimed to improve brittle mechanical properties of bulk metallic glass
(BMG) through the microstructural approach using plastic deformation process and to reveal its origin. By
employing high-pressure torsion (HPT% process as plastic deformation process, the HPT processed BMG
showed stable tensile elongation without work-softening, which is primal cause of brittle mechanical
behavior of conventional BMGs. It was found that the plastic deformation behavior of the HPT processed
BMG is closely related to amount and activation energy of the B -relaxation induced by the HPT process.
From the structural analysis using quantum beam techniques, it can be expected that the inhomogeneous
microstructure where a compositional fluctuation and a large amount of free volume are induced
simultaneously caused B -relaxation and consequently lead to plastic elongation.
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