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Figure 1 (Color online) (a) The AC-HR heterogeneous metallic glass sample that is used for uniaxial tensile deformation simulation. (b) The
distribution of FI structure and free volume along y-direction in AC-HR heterogeneous metallic glass. The red line represents the FI structure while the
blue line represents Voronoi volume, respectively. (¢) The uniaxial tensile stress-strain curves of AC and HR samples at 50 K and deformed with the

Tensile strain (%)

strain rate of 4x10'/s. Inset shows the shear band morphology of each sample after yielding.
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Figure 2 (Color online) (a) Uniaxial tensile tress-strain curve of AC-HR heterogeneous metallic glass; (b) the shear band morphology during tensile

deformation at strain levels of A: 3.9%, B: 4.5%, C: 7.5%, and D: 8%.
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Figure 3 (Color online) The correlation between shear deformation and FI structure evolution near the heterostructure interface during tensile
loading is displayed in (a). The pink dots represent the FI structure. The distribution of vortex structure at the same strain level is exhibited in (b), the
red color indicates that the cluster is rotated with counter clockwise direction while the blue color corresponds to clockwise rotation.
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Figure 4 (Color online) (a) The local von Mises stress distribution near the heterostructure interface at the strain level of 7.5%. The values and
evolution for the von Mises stress along SP and FP taken from the dashed boxes are shown in (b).
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Figure S (Color online) (a) The local entropy distribution near the heterostructure interface at the strain level of 7.5%. The values and evolution for

the entropy along SP and FP taken from the dashed boxes are shown in (b).
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Figure 6 (Color online) (a) The shear band percolation process during tensile deformation after modifying the initial notch position of the model, and
the distribution of stress and local entropy of shear path (SP1) and free path (FP1) are displayed in (b) and (c), respectively. (d) The shear band
percolation process during tensile deformation after changing the initial velocity random number seed, and the distribution of stress and local entropy
of shear path (SP2) and free path (FP2) are displayed in (e) and (f), respectively.
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In this paper, the shear band propagation mechanism in the soft-hard heterogeneous metallic glass during tensile
deformation is investigated using molecular dynamics simulations. Upon percolating from the soft phase to the hard
phase, the shear band will stagnate at the interface between these two phases and alter its propagation direction during
subsequent shearing. The structural difference leads to the asynchronous yielding of the soft-hard two phases and
consequently causes the discontinuous propagation of the shear band. Furthermore, the inhomogeneous nature of the
microstructure in the hard phase gave rise to stress and local entropy heterogeneity, resulting in the predilection of
shearing in the areas of high stress and high local entropy. This work deepens the understanding of the shear band
propagation mechanism in heterogeneous metallic glasses and provides a foundation for designing high-performance
amorphous alloys.
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