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Achievement of high toughened metallic glass with single amorphous phase through
designing of anisotropy of random structure
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In the present study, we attempted to improve the brittleness of metallic

glass through thermally introduced anisotropy of random structure and glassy state gradient in a
monolithic metallic glass.

We developed a rapid cooling machine and jigs that can hold the sample in various directions. After
heating a Zr50Cu40A110 metallic glass rod sample to the supercooled liquid region, we selectively
cooled one part of the sample by attaching a copper mesh stage which was indirectly cooled with
liquid nitrogen. To do so, we successfully introduced a glassy state gradient through the process.
The compression test results showed that a slight plasticity was observed just before the final
fracture in the sample. From the fracture surface observation and DIC analysis results, it was
considered that the appearance of plasticity was caused by the deflection of the crack propagation
along the glassy state gradient during fracture.
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Creation of Three-Dimensional Relaxation State Gradient in Zr50Cu40A110 Metallic Glass Through a Thermal Process
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Creation of a gradient of glassy state in Zr-based metallic glass through a thermal process
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