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Bending of biomimetic scale covered beams under discrete non-

periodic engagement
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4. Conclusions

Previous models in literature have always assumed periodic
engagements of scales, which had resulted in appreciable deviation
from fully resolved FE models. In addition, periodicity makes it
impossible to track the local angular changes of the scales. The
previous models could not take into account the particular defor-
mation modes, which are inherently non-uniform such as those
presented in this paper. In such cases, local periodicity is often
an unphysical restriction on realistic macro length scales as evi-
denced by visual observations of the deformed structure and finite
element simulations. These particular aspects have been addressed
by our model making it more accurate. This is a significant step
towards developing the structure-property-architecture framework
for topologically leveraged solids such as these opening way to
better integration with additive manufacturing and possible topol-
ogy optimization. The model introduces a new and more accurate
way to predict the mechanical properties of the scale covered sub-
strates. The analytical predictions for three test cases have been
derived and thoroughly validated with finite element calculations.
It was found that non-periodic post engagement behavior cannot
be neglected as the errors could be significant.
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