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Figure 1 (Color online) Amorphization mechanism. (a) TEM-BF image of a partially amorphized shear band intersected with several SFs and nano-
twins, with the SAED pattern inset. (b) The zoomed-in image of red rectangle region in (a), with the FFT image of the FCC matrix (upper right inset)
showing the pronounced spots pattern, and FFT image of the amorphous band (lower right inset) showing the diffuse pattern. (c,) and (d,) the HRTEM
images corresponding to the magenta and cyan rectangle areas in (a), respectively. (c;) HRTEM image and (c;) corresponding FFT image of the
outlined area by white square in (c,), showing the distorted FCC phase. (d,) and (d;) HRTEM images of white and red rectangle regions in (d,),
showing the highly distorted area near the amorphous bands and nano-twins, respectively. Reproduced with permission of ref. [11], Copyright©2020
Elsevier.
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Figure 2 (Color online) Hypothesis of the mechanism of amorphiza-
tion. As the degree of deformation increases, after the elastic
deformation, dislocation induced plasticity, twin induced plasticity,
phase transformation induced plasticity, and finally solid-state amor-
phization occurs. In this process, the triggering of the next stage of the
mechanism requires additional defects.
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Stress-induced solid-state amorphization in multi-principal-
element alloys

WEN WenXin, REN Shuai & MA Jiang

College of Mechatronics and Control Engineering, Shenzhen University, Shenzhen 518060, China

In the past ten years, multi-principal-element alloys (MPEA) have attracted extensive research interest due to their unique
structure and excellent properties. With the increasing demand on the properties of alloys, the introduction of amorphous
phase into MPEA has become a new way of alloy design. On the other hand, stress loading has become a simple and
effective strategy for obtaining amorphous structure and optimal design of alloys in recent years because of its ability to
produce specific strains, which can significantly change the microstructure and properties of alloys. The realization forms
mainly include ball milling, high-pressure torsion, swaging, stretching, shock compression and so on. Through
experimental observation and numerical simulation, the mechanism of amorphization, microstructure evolution and the
effect of amorphization on material properties can be further studied. In this paper, the latest research results of stress-
induced amorphization are summarized and prospected, which can provide a new idea and scheme for further
understanding of the amorphous transition in MPEA, as well as the design and performance optimization of new alloys.

metals and alloys, order-disorder transformations, disordered structures
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