Research on the microstructure of insect cuticle and the strength of a

biomimetic preformed hole composite
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4. Conclusions

The microstructure of insect cuticle, a natural fiber-rein-
forced laminated composite, consisting of unidirectional
plies of fibers embedded in a matrix, is very similar to the
structure of man-made polymeric composite. Microscopic
investigation to the cuticle of a Hydrophilidae indicates
several unique forms of plies and structures, which provides
novel concepts for the design ofjoint, fiber orientation, and
laminated structure of man-made composite.

A set of specimens with preformed holes of different
diameters were made and tested. These preformed holes
were accomplished during the composite processing with
a special technology making the fibers remain continuous

around the hole. Tensile tests showed that, compared with
those containing drilled holes, the strength of specimens
containing preformed holes significantly increases. The
larger the hole-diameters, the larger the increase in the aver-
age strength of the specimens with preformed holes. It can
be attributed to the less damage in the specimens with
preformed holes due to the continuity of fibers around the
holes.
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