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Fig. 1. (a) Schematic diagram for the stress applying procedure of the Fe7gSigB13
amorphous ribbon. (b) Metallographic microscope images of the abrasive paper.
(c) Optical picture of samples before and after deformation.
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Fig. 2. (a-c) Metallographic microscope i '%’ d-f) SEM images of the
FezsSigB13 metallic glasses subjected , 15, and 35 MPa, respectively.
The insets are the SEM images with high magnification.
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Fig. 3. (a) DSC curves of the samples before and after deformation. The inset is the
enlargement near the Curie temperature(T¢)ofsamples. (b) Comparison of the total
enthalpy release on various samples. (c) The position of the corresponding second
peak-on various samples.
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Fig. 4. (a) Structure factor S(q) of the FezsSigB13 metallic glasses. Inset is the enlarged
curves around the first peak. The data is shifted along S(q) axis for clarification. (b)
Peak position and FWHM of the first peak in S(g). (c) Reduced pair distribution
function G(r) of the Fe7sSisB13 metallic glasses, in which the dashed lines label the
positions of characteristic peaks. (d) The difference in G(r) obtained/by subtracting the
data of the undeformed sample as a reference. (e) A schematic.diagram illustrating the
acquisition of angular-dependent diffraction patterns. (f) Position of the first peak in
S(q) obtained from pseudo-Voigt function fitting as \a\function of angle. Inset is the
amplitude of oscillation derived from the sinusoidal’function fitting.
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Fig. 5. (a) Volume strain ¢ of FezgSigB13 metallic glasses at various pressures
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variation of the volume strain ¢ with/pressure.
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Fig. 6 HRTEM images of the undeformed (a) and deformed (b) Fe7sSisB13
metallic glasses. The insets ar€ the corresponding Fast-Fourier-Transform (FFT)
patterns. The yellow cirelés,mark.the regions with low brightness. Annular dark-field
scanning TEM/(ADF-STEM) images of the undeformed (c) and deformed (d)
FezsSigB13 metallic glasses.
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Densification and heterogeneity enhancement of a
Fe—based metallic glass under local plastic flow’
S.S. Jiang?, L. Zhu?, S.N. Liu?, Z.Z. Yang", S. Lan?, Y.G. Wang®'’
1) (College of Materials Science and Technology, Nanjing University of Aeronautics and
Astronautics, Nanjing 211106, China)
2) (Herbert Gleiter Institute of Nanoscience, School of Materials Science and Engineéring, Nanjing
University of Science and Technology, Nanjing 210094, China)
Abstract

After local plastic flow, the atomic-scale structure ,and*coneomitant mechanical
property evolution are investigated for a ribbon-shaped,/Fe7sSisB13 metallic glass. By
serving abrasive papers as a medium to transportithe pressure, the equivalent pressure
on the ribbon surface is sufficiently magnified.“Multiple shear bands pervading along
their surface generate simultaneously after deformation. We revealed a densification
process triggered by the cooperative atomic rearrangements in the short and
medium-range by analyzing-the’synchrotron diffraction patterns in reciprocal and real
spaces. Meanwhile;“the “focal plastic flow enhances the structural heterogeneity. In
contrast to’the strain-softening under uniaxial loading, these structural changes
contribute to improved resistance to subsequent deformation. As a result, the Vickers
hardness of the deformed FezsSisBiz metallic glass increases compared to the
undeformed sample, manifesting a local strain-hardening behavior.
Keywords: Metallic glass, Mechanical properties, Short/Medium—range

order, Synchrotron radiation.
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