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Figure 1 (Color online) (a) Scheme of measuring nanoscale viscoelastic heterogeneous structure of amorphous alloy based on flow unit model and
AFM. (b) Typical force curve for static force mode by AFM. (c) Surface topography of as-cast Pd4oNi;(CusP,9 amorphous alloy, selecting two sites A
and B. (d) Comparison of the force curves at sites A and B in (c). (e), (f) Maps of surface adhesion force and elastic modulus of Pd,Ni;oCuzoPy
amorphous alloy. (g) Map of surface adhesion force of Pd;oNi;oCu;oP, amorphous alloy after annealing. (h) Map of surface adhesion force of
Pd4oNi;oCusoP,o amorphous alloy after rejuvenation. The scale bars in (c) and (e)—(h) are 50 nm [18].
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Figure 2 (Color online) Spatial distributions ((a)—(d)) and probability distribution functions ((e)—(h)) of surface adhesion of CusoZrs, amorphous
alloy under different tensile strains [19]. (a), (¢) 0%; (b), (f) 0.5%; (c), (g) 1.0%; (d), (h) 1.5%.
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Figure 3 (Color online) (a) Surface adhesive force correlation functions of CusyZrs, amorphous alloy under different tensile strains. (b) Plot of the
correlation length of the surface adhesion force distribution and the tensile strains. (c¢) Distribution of surface adhesion force of CusyZrsy amorphous
alloy under 2% tensile strain. (d) Linear distribution of surface adhesion force along directions of A, B, C, and D in (c): (top) surface adhesion force

distribution; (bottom) scheme of shear band heterogeneous structure [19].
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Building the intrinsic relationship between microscopic structure and macroscopic physical properties is one of the hot
and difficult research topics in the field of amorphous alloys. Due to the characteristics of short-range order and long-
range disorder in atomic arrangement and the lack of effective experimental means to observe the atomic arrangement,
there is still great controversy about the atomic structure of amorphous alloys. This situation makes it particularly
difficult to construct a unified and complete amorphous structure model and determine the constitutive relationship
between structure and properties. Recently, many studies have shown that although the atomic structure is unknown,
amorphous alloys exhibit significant structural heterogeneity at the nanoscale, which is closely related to macroscopic
physical properties. However, there are still many difficulties in quantitatively characterizing structural heterogeneity.
Focusing on the nanoscale viscoelastic heterogeneity, this article reviews a series of research progress on the quantitative
characterization of nanoscale viscoelastic heterogeneity, as well as on the correlation between nanoscale viscoelastic
heterogeneity and various mechanical behaviors in the amorphous alloy. This review will provide useful enlightenment
for understanding the intrinsic structural heterogeneity of amorphous alloys and quantitatively regulating their
macroscopic mechanical properties.

amorphous alloys, structural heterogeneity, nanoscale viscoelastic property, shear band, mechanical behavior
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