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Abstract Metallic glass is a well-known engineering material that has been attracting tremendous research interest in ma-

terials science and condense matter physics. Early studies of the properties and structures of the metallic glasses showed

that the dynamic heterogeneity is closely linked to the viscoelasticity and plasticity of metallic glasses. However, the phys-

ical landscape between the macroscopic stress relaxation behavior and the mechanical relaxation is still obscure. Different

from the deformation mechanism of their crystalline counterparts, the deformation mechanism of metallic glasses is more

complicated. To fully understand the mechanical properties of metallic glass, it is necessary to ascertain the structural

2020-01-10 Yt fr, 2020-02-27 3% F, 2020-02-28 W% i Kk 2.

1) B B REL S FE S (51971178), BRIGAE HARELHE RS (2019IM-344), h Je s FE AR L 55 28 % T 4> (3102019ghxm007, 3102017JC01003),

P AL T K ZE AT A T A G R AT R T 52 4 (222019014), FEL6HE 775 8 58 1 i S0 2 FF 0 4 (LNM201911) #EBhIH .
2) T, HU%, EEWIT IR &8 B A 7125447 8. E-mail: gjczy @nwpu.edu.cn

IR BRI, EBIL, 75 . LazoCesoAl sCoys 48 BN A AT A, J1542£3R, 2020, 52(3): 740-748

Chen Yingong, Wang Yunjiang, Qiao Jichao. Stress relaxation of LazgCe30Al;5Co,5 metallic glass. Chinese Journal of Theoretical and

Applied Mechanics, 2020, 52(3): 740-748




gﬁr_ 3 /ﬁ»ﬂ K{kﬂé}:% La30C830A115C025 é‘z‘)%iﬁii%@jjmﬁfﬁﬁﬁ 741

characteristics of different spatial scales of metallic glass and evolution of structural characteristics with time. The sig-
nificant importance is the connection between the macroscopic stress relaxation behavior and the dynamic mechanical
relaxations (B relaxation, or @ relaxation) in metallic glasses. Stress relaxation is a robust technique to characterize the
viscoelastic and plastic mechanisms in glasses which can reflect their structural and dynamic heterogeneities. In the cur-
rent research, LazyCesnAl;5Co,s metallic glass was used as a model system, dynamic mechanical processes and stress
relaxation behavior were studied. Compared with other traditional metallic glasses, LasyCespAlj5Coys metallic glass
shows a pronounced S relaxation process. The analysis based on the Kohlarausch-Willams-Watts (KWW) equation sug-
gests that the stress relaxation process of metallic glass is a heterogeneous dynamic process. We observed an unusual
two-stage stress relaxation phenomenon, consisting of the fast stress-driven event and the slow thermally activated event.
The two-stage stress relaxation behavior is attributed the stress-driven event and thermally activated event to short-range
atomic rearrangement, and long-range atomic diffusion, respectively. In addition, the analysis of the activation energy
spectrum shows that the activation of the stress relaxation unit is not uniform, which corresponds to fluctuations in energy.
This research is a step towards building a bridge linking the structural and dynamic heterogeneity of metallic glasses, and

strongly supports the physical scenario of 8 to « relaxation.
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The solid lines are the KWW fittings
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