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Stressed patterns on core/shell microstructures
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Large stress develops in the interface of a mechanically mismatched core/shell microstructures that
shrink due to cooling from high temperature, and the stress-driven buckling mode can manifest
various ordered patterns. This procedure can be utilized beneficially for the self-assembly of micro-
and nanostructures, and the geometry of the supporting surface plays a pivotal role in determining
the stress patterns eventually available. In this review article, we present the fabrication of triangular
tessellations and Fibonacci parastichous spirals on the spherical and disc-like core/shell micro-
structures via stress engineering, and make a brief discussion over the universality of the relation
between the stressed patterns, modeled as least-energy configurations for mutually repulsive parti-
cles, and the geometry of the supporting surfaces. The rationale can be also applied to the explana-
tion of the variety and robustness of phyllotactic patterns in nature.

stress engineering, triangular tessellation, Fibonacci parastichous spirals, topology, phyllotaxy, micro- and nanofabrication
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