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Comprising layers of aligned chitin filaments stacked
together, the exoskeletons of many crustaceans are
analogous to fibre reinforced composites. A unique feature
of crustacean laminates is their helicoidal lay-up. Each
layer is rotated a slight angle from the layer below like the
steps of a spiral staircase — an unusual configuration that is
never considered for structural composites. Carbon fibre
reinforced epoxy with helicoidal lay-ups were fabricated
and tested to determine if they offered any advantage.
Under transverse loads, helicoidal laminates outperformed
commonly used cross-ply and quasi-isotropic laminates in
terms of peak load by up to 50%. Reasons for the improved
performance are suggested and validated by further tests
involving other composite material systems. Based on
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Bio-inspired composites

these investigations, ideas for helicoidal laminates that can
be healed after sustaining damage will be presented.
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