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The outstanding properties of biological materials make them attractive as models and inspiration for engineering materials. The main goal of our project is to integrate 3D multimaterial
printing, mechanical testing and computer simulations into a research platform to explore the damage behavior of osteon-inspired materials. Osteons are important for bone toughness as
incoming cracks can be deflected by the cement line or twisted by the lamellae to protect the bone vascular system.
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Even a minimal interlayer has a large influence on the interaction between the crack and the hole. We highlight that a critical material parameter for damaging behavior
IS the yield stress of the interlayer. Our prototypes show a programmable failure behavior dependent on interlayer properties. This work shows that 3D-printed synthetic
materials can benefit from strategies used by nature to increase damage tolerance.



