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Editorial on the Research Topic
Fundamentals and Challenges of Advanced Amorphous and High-Entropy Alloys

In recent years, high-entropy alloys and amorphous alloys have attracted much attention due
to their respective structural features and performance advantages. In the development history
of amorphous alloys, the concept of “entropy” has been widely studied as one of the important
factors affecting the glass-forming ability. To develop bulk amorphous alloys with high glass-
forming ability, Greer (1993) and Inoue (2000) proposed the “Confusion principle” and
“Three empirical principles,” respectively. Therefore, the multi-component mixing mode is
usually adopted to promote the formation of the amorphous phase. On the other hand, to
break through the single principal component design concept of traditional metal alloys, the
multiple-principal component concept was also introduced into the composition design of
metal alloys and then the concept of the high-entropy alloys was proposed (Cantor, et al,,
2004; Yeh, et al., 2004). Soon afterward, people realized that the design concept of high-
entropy alloy also provides a broad composition design space for finding new bulk amorphous

alloys.

The goal of the present research topic is to collect articles mainly concerning the frontiers of
research in amorphous and high-entropy alloys. In this topic, four papers were finally
published, which were about the local structure, 3D balanced growth theory, and
mechanical properties of bulk amorphous alloys. Zhang al. summarized the
development of amorphous alloys, high-entropy alloys, and high-entropy amorphous
alloys (Figure 1A) and addressed that the production and development of bulk
amorphous alloys have a bright future. Sun et al. investigated the local structures of glass-
forming melts and found that two sub-peaks in the first peaks of the total pair distribution
function can be attributed to two kinds of U-centered clusters. According to simulation
results, not only topological but also chemical structural heterogeneities also appear in
amorphous alloys (Figure 1B). Furthermore, Huang et al. and Zhang et al. investigated
the mechanical properties of multi-principal amorphous alloys (Figures 1C,D). These
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FIGURE 1 | (A) Relationship between the parameters Q and § of multicomponent alloys and the amorphous phase region, (B) the slice map of electron density of U-Co
melts, (C) the coefficient of friction of the Ti-based BMG sample tested at different temperatures with an applied load of 3.5 N, and (D) the hardness as a function of the
elastic modulus of samples after laser shock peanning.

observations may shed more insights into the deformation
mechanism of amorphous alloys and promote their future
industrial applications.
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