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Xu Zongrui Hao Qi  Zhang Langting  Qiao Jichao ?
( School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract  As a typical multi-body interaction and non-equilibrium system, how to clarify the deformation mechanism
under multi-field coupling stimuli and then establish the intrinsic correlation among the deformation behavior, flow
characteristics and microstructure evolution of amorphous alloys keep the fundamental topic. In the current work, a
prototypical Lasg 15Ce 4 04Nijg sAljo amorphous alloy which shows a pronounced slow S relaxation process was selected
as the model system. Series of creep experiments of the amorphous alloy over wide temperature and stress range were
carried out. Evolution of creep compliance J, quasi steady-state strain rate &, characteristic relaxation time 7, stress
index nalong with the apparent activation energy for creep Qap, Were systematically investigated in order to probe into
the deformation mechanism involved in the creep process of amorphous alloys. In parallel, a gradual transition of
deformation mode from elasticity to viscoelasticity and viscoplasticity of amorphous alloys during creep was analyzed. In

the framework of the quasi-point defects theory, a complete picture delineating the deformation process of amorphous
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creep was probed from the perspective of microstructure evolution. The results demonstrated that the creep deformation
of amorphous alloy is a typical thermo-mechanical coupling and nonlinear mechanics process, which could be affected
by experimental temperature, applied stress and loading time. The creep mechanism of amorphous alloy is dominated by
the diffusion which is related to thermal particle flow when the applied stress is lower. On the other hand, when the stress
is higher, the creep mechanism corresponds to more complicated synergistic actions consisting of both stress-induced
collective rearrangements of atoms and temperature-induced thermal activation. In addition, the underlying physical
background of the elastic-plastic transition of the amorphous alloy during creep deformation was described, which is

correlated to the initiation of quasi-point defects as well as the formation, expansion and coalescence process of sheared

micro-domains under thermo-mechanical stimuli.
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Fig. 10 Temperature and stress dependence of the elastic, viscoelastic and viscoplastic components of the compliance at the end of creep experiments
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