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Materials containing periodical nanostructure are promising candidates for various applications, on
account of their novel functionalities in mechanic, electronic, optic, etc. For example, the interfacial
dislocation networks in Ni-based superalloys is crucial to their excellent performance.[1] But the key for
their successful utilization, how to precisely fabricate the periodical nanostructure, still remains as a
challenging issue. Self-assembly using strain field interaction,[2] because of its simplicity and cost-
efficiency, has received numerous success in fabricating such periodical nano-materials. As one of the
most common source for strain fields, dislocations, and their self-assembled periodical structures, has
drawn considerable interests,[3] however, are still yet to be fully understood. In this work, we reported
the self-assembly of periodical dislocation pattern in hot-compressed pure magnesium. Interestingly, such
pattern exhibits a typical hexagonal feature and produces extra spots in the corresponding diffraction
pattern when viewed along < ¢ >-axis as shown in Fig. 1. TEM and diffraction pattern simulation were
jointly used to study the origin of such pattern, suggesting that such periodical pattern is arising from self-
assembly of < ¢ >-screw dislocation dipoles (i.e., < ¢ >-screw dislocations with opposite signs). As shown
in Fig.2, a possible formation mechanism for the self-assembly process involves the cross slip and
dissociation of < a+c > dislocations, whose intensive activation has been repeatedly demonstrated in
magnesium deformed at elevated temperature. Similar dislocation array decorated with gadolinium has
been reported by Li et al.,[4] our result demonstrates the root of such self-assembly lies within the nature
of magnesium instead of the assistance of solute atoms. This fact suggests that such self-assembly process
may be possible in other hexagonal metals. In summary, we demonstrate the feasibility of obtaining
periodical < ¢ >-screw dislocation arrays using self-assembly in pure magnesium through hot
compression. Such dislocation array can serve as template for fabricating periodical nanostructure. Such
nanostructure can selectively strengthen the basal plane (since it is perpendicular to the basal plane),
therefore, it may also provide additional room for solving the long-standing issue regarding how to
regulate the deformation anisotropy and subsequently improve the poor mechanical properties of
hexagonal materials like Mg, Zr, Ti, etc.
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crograph of the dislocation pattern and corresponding diffraction pattern

Figure 1. TEM bright-field mi
viewed along -axis.
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Figure 2. Proposed formation mechanism for the observed pattern. (a) cross-slip of dislocations, (b)
dissociation of dislocations, (c) annihilation of opposite-signed dislocations, (d) formation of -screw
dislocation array.
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