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Abstract
Truss-based materials, composed of periodically arranged microbeams or microtubes and fabricated via additive

manufacturing, have demonstrated remarkable potential. By carefully tuning the geometric arrangement of the

beams, their architecture, it is possible to achieve exceptional stiffness-to-density ratios, tunable mechanical

properties, and/or programmable functionalities. However, the difficulty in predicting their fracture behavior

currently limits their deployment in applications where reliability and durability are critical. Linear Elastic Fracture

Mechanics (LEFM) is the standard theoretical framework used to describe when and how brittle materials such

as glasses, ceramics, and ceramics, fracture. This framework generally assumes isotropic elasticity, which is not

satisfied in periodic architectures. In this context, we conducted a series of numerical simulations and tensile

fracture experiments on mechanical metamaterials with random isotropic architectures. In this presentation, we will

https://docs.google.com/spreadsheets/d/1aFAOtdZp-YuB2-6xBzDjnfzj1DFytjk4/edit?gid=745985835#gid=745985835


examine and discuss the extent to which crack propagation in these metamaterials can be described by LEFM, and

how it differs from that observed in conventional brittle materials, particularly in terms of crack roughness, fracture

toughness, and the underlying damage mechanisms.
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