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Abstract

Architected materials have generated a lot of interest in the last two decades, both in
the scientific community and the industry. This interest could be attributed to two main
qualities: their high stiffness to weight ratio and their ability to display new behaviors. In
this contribution, we aim to explore these new behaviors in the context of Linear Elastic
Fracture Mechanics (LEFM). More specifically, we aim to analyze how the addition of archi-
tected zones adjacently to the crack path can remotely modify the crack propagation process.
This problem is address in the framework of quasi-static LEFM with both numerical and
experimental approaches. Numerically, finite element simulations with a path-following al-
gorithm are performed to show that the architected zones have a complex and significant
effect. An interesting configuration is found where the addition of the architected zones has
two toughening effects (1). The first one is a temporary increase of the crack propagation
resistance due to stored strain energy in the zones. The second one is snap-back instability
that leads to a higher energy dissipated by the crack propagation process.

Experimentally, 3D-printed Tapered Double Cantilever Beam (TDCB) samples are tested
with Digital Image Correlation (DIC) monitoring. The results demonstrate the possibility
to reproduce the theoretically found toughening effects.

This study establishes a new way of using architected materials to improve the mechani-
cal performance of a structure while reducing its weight. It opens up prospects of shape
optimization for practical purposes and eventually be able to finely tune the crack propaga-
tion response.
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