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Abstract

As one of the most studied mechanical metamaterials, auxetics with negative Poisson's ratio (NPR) effect are
functional structural materials developed rapidly since the 1990s. Due to the NPR effect, auxetics have many
unique mechanical properties, such as extraordinary elastic constants and superior indentation resistance,
energy absorption capacity, impact resistance, fracture toughness, and fatigue resistance. The advanced
mechanical properties make them potential candidates for a broad range of applications, and thus attract
extensive attention of scholars. Although great progress has been made in the research of auxetic metamaterials,
there are still shortcomings such as complex NPR evolution and expensive material fabrication (most require
additive manufacturing). This research is devoted to designing novel structures with tunable constant NPR over
a large deformation range, exploring the process of modularized methodology to fabricate complex auxetic
structures, and extending their engineering applications.
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