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Abstract; Metallic glasses, as a new class of metallic materials with potential applications in structural and functional
aspects, are one of the hottest topics in the field of physics and materials science. Since they are metastable thermodynam-
ically, metallic glasses always transform into their crystalline counterparts spontaneously under some suitable conditions,
leading to the occurrence of crystallization event. The research on nanocrystallization of metallic glasses not only is of sci-
entific importance, but also offers theoretical guidance for applications of these materials. In this paper, we give a brief re-
view of several representative micromechanisms for nanocrystallization of metallic glasses, including classical nucleation
theory, nucleation mechanism based on the linked-flux model, nucleation and growth mechanism associated with phase
separation, cluster deposition micromechanism, non-classical nucleation theory, and nanocrystallization micromechanism
under a larger undercooling. Moreover, our recent progress in understanding the atomistic mechanism for nanocrystalliza-
tion of metallic glasses is also reviewed. Finally, we point out a couple of issues that deserve further investigation to fully
understand nanocrystallization behaviors of metallic glasses.
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Fig. 1 Bright field TEM image (a) and its corresponding SED

pattern (b) for the as-melt-spun Zrgs Niys Ti,, glassy rib-

bon after annealed at 615 K for 15 min'®]
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Fig. 4 Computed final particle size distribution using model pa-

rameters (a) and measured final particle size distribution

(b) of a-Al in devitrified Alg Y, Fes glass?*!
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fee-Zry Ni structure (48]
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(a) HRTEM image of an I-phase precipitated from the Zrgs Ni 5 Ti;, metallic glass annealed at 615 K for 15 min; (b) FFT pattern

Fig. 14

of the selected square area in (a) , showing the five-fold symmetry; (c¢) IFT image of the selected area (‘enclosed by the square)

in (a), the white line plot is the result of linking the bright points and shows the five-fold symmetries of arrangement of the atomic

units in the high symmetrical I-phase; and (d) FFT pattern of the I-phase, showing two-fold zone axes
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Fig. 15 Typical localized atomic orderings observed during nanocrystallization of metallic glasses; (a), (b), (c¢) and (d) are the atomic config-

uration for an amorphous region with ordered clusters, 1D-type ordering, 2D-type packing and a 3D crystal, respectively; (e), (f),

(g) and (h) are the corresponding FFT diffraction patterns
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Fig. 16 The MD simulated potential energy and volume evolution with annealing time when the amorphous Ni was annealed at 400 K (a) po-

tential energy and volume variation with annealing time; (b) and (c¢) are the atomic configurations corresponding to SI and S2 stages

marked in (a), respectively. The circle in (a) points out the relaxed amorphous state, the arrows in (b) and (c) illustrate the peri-

odic directions, the insets on the upper right corner of (b) and (c¢) are their corresponding FFT patterns
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Fig. 17 The MD simulated MSD evolution with annealing time

when the amorphous Ni was annealed at 400 K
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