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Fracture mode control: A bio-inspired strategy to combat
catastrophic damage
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!Department of Materials Science and Engineering, Mas-
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We explore the factors affecting the fracture mode of struc-
tural biomaterials idealized as laminated materials. Our results
suggest that fracture mode of laminated materials depends on
the coating/substrate modulus mismatch and the indenter size.
A map of fracture mode is developed, showing a critical mod-
ulus mismatch (CMM), below which ring cracking dominates
irrespective of the indenter size.
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We draw inspiration from the deformation behavior of
biomolecules in load bearing biological materials, which have
been evolved with a large extensibility and a high breaking
strength beyond their elastic limit, and introduce an effective
biomimetic strategy to enhance fracture toughness of a structure
through an intrinsic to extrinsic (ITE) transition.
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Axial compression-induced wrinkles on a core-shell soft
cylinder: Theoretical analysis, simulations and experiments
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Surface wrinkling of a cylindrical shell supported by a soft
core subjected to axial compression is investigated via combined
experimental, computational and theoretical efforts.
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