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Deformation and in-situ structural transition of metallic glasses with
inhomogeneous local structure under the various applied loads

Saida, Junji
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Deformation and in-situ structural transition in Zr-based metallic glasses have
been analyzed using high-energy x-ray diffraction by the evaluation of macroscopic, microscopic
medium-range) and atomic (short-range) strains. We found that change in microscopic strain strongly
epends on the difference of inhomogeneous local structure, which is enhanced in the metallic glass with
multi-components. Meanwhile, atomic strain is affected by the kind of pairs amon? the constitutional
elements. Thus, it is important to investigate the deformation mechanism in metallic glasses using
multi-scale analysis due to the different behavior with scale length.
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Table 2 &M

Thickness, Width, Density,
Sample
mm mm Mg/m3
Zr70Niso 0.023 5.56 7.01
Zr70Cuso 0.031 6.57 7.00
Zrs0Cu40Alio 0.025 5.35 6.88
ZreoCusoAlio 0.033 5.63 6.67

X-ray energy, keV 69.983

X-ray beam size, mm 0.2x0.2

Detector Imaging Plate

Detector size, mm 400x400
Distance between

sample and detector, 301.4

mm
Measurement time, s 1800
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Zyr70Niso 0.984 -0.371 0.373
Zr70Cuso 0.985 -0.370 0.369
Zr50Cu40Alio 0.866 -0.283 0.346
ZreoCusoAlio 0.863 -0.327 0.381
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Sample Slopea Slopeps

Zr70Niso 0.619 0.502

Zr70Cuso 0.566 0.488
Zrs50Cu40Alio 0.756 0.609
ZreoCusoAlio 0.741 0.700
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