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Fig. 1. DSC curves of Pds 5CusNi; 5Py metallic glass and
PdyoPtogCuyNigyPyy high-entropy metallic glass with a
heating rate of 20 K/min. The glass transition temperature
Ty and the onset crystallization temperature Ty are shown

by the arrows.
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Fig. 2. Evolution of the normalized loss modulus E"/El..
of (a) Pdys5CusyNi; 5Py metallic glass and (b) PdyPtyyCusy

NigPy high-entropy metallic glass 3 as a function of nor-

malized temperature T /T, with the state of as-cast and
pre-aging (aging temperature is 0.8247). The driving fre-
quency is 3 Hz, the heating rate is 3 K/min and T, is the

peak temperature of « relaxation.
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Fig. 3. Stress relaxation spectra of (a) PdyysCugyNiz 5Py metallic glass and (b) PdyyPtyyCuyNiygPyy high-entropy metallic glass at

different temperatures. KWW fittings are shown with solid lines.
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Fig. 4. Fitting parameters (a) Bkww , (b) n of Pdyy5CusyNi; 5Py metallic glass and PdygPtygCuggNiggPsyy high-entropy metallic glass

as a function of temperature.
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Fig. 5. Dependence of the characteristic stress relaxation
time 7¢ on the reciprocal stress relaxation temperature
Ty/ T of Pdy,5CuggNi; 5Py metallic glass and PdyPtoyCusyy
NigPyy high-entropy metallic glass. The solid lines are the

fittings with Arrhenius equation.
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Fig. 6. Stress relaxation and the corresponding fitting
curves for (a) Pdy, 5CuzNi; 5Pgy metallic glass and (b) Pdy
PtyyCuygNiyyPyy high-entropy metallic glass after different
aging time (1800, 3600, 7200, 10800 s) at 0.824 Ty .
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Abstract

As a potential functional and structural material, high-entropy metallic glasses have aroused tremendous
research interest in condense matter physics and mechanics. The correlation between macroscopic mechanic
properties and microstructure heterogeneity of high-entropy metallic glasses is one of the most important
scientific issues in glassy solids. In the present research, Pd,5CusgNi; ;P9 metallic glass and PdygPteCuyy
NiyyPyg high-entropy metallic glass are selected as the model alloys. Dynamic mechanical analysis (DMA) and
stress relaxation are used to investigate the influences of temperature and physical aging on dynamic
mechanical relaxation process and microstructure heterogeneity of the model alloys. The dynamic mechanical
analysis results demonstrate that the Pd s 5CusoNi; 5Py metallic glass and PdygPtyyCugyNiygPyy high-entropy
metallic glass both exhibit evident (§ relaxation process. In addition, the atomic mobility of model alloys is
reduced in these processes, and the [ relaxation shifts toward higher temperatures. In the stress relaxation
process, the Gibbs free energy is reduced due to the high configurational entropy. This is the potential reason
that high-entropy metallic glass possesses higher activation energy. In parallel, high-entropy metallic glass is
more difficult to activate and needs to break through a higher energy barrier. With the increase of physical
aging time, the flow unit in high-entropy metallic glass becomes smaller. This also benefits from the high-
entropy effects that bring sluggish diffusion into high-entropy metallic glass. The change of activation volume
under physical aging of high-entropy metallic glass is less sensitive to stress relaxation than that of metallic

glass.
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