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Research on in-plane impact performance for negative Poisson’s ratio
honeycomb structure with square function curved edge
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Abstract: Based on the traditional concave hexagonal honeycomb structure, a negative Poisson’s ratio honeycomb structure with square
function curved edge was proposed. Then, the relationship between square function curved edge coefficient and its equivalent Poisson's ra-
tio was studied, and when the Poisson’s ratio was negative, the range of square function curved edge coefficient was determined. Further-
more, the influence laws of impact velocity on the deformation mode and the dynamic response of square function curved-edge honeycomb
structure were revealed by using the finite element method, and the energy absorption of honeycomb structure was analyzed. The research
results show that the configuration of introducing the square function curved edge has a relatively good negative Poisson’s ratio effect, and
its equivalent Poisson’s ratio has a certain linear relationship with the coefficient of square function curved edge. The influence of impact
velocity on the stress at the impact end of structure is greater than that at the fixed end. When the impact is at medium and high speeds,
the vibration amplitude of platform area for the square function curved edge structure also increases significantly. At the same time, this
configuration also has better energy absorption characteristics than the inner hexagon configuration. With the increasing of impact velocity,
the energy absorption characteristics of the structure are also significantly enhanced.

Key words: square function curved edge; negative Poisson’s ratio; honeycomb structure; in-plane impact performance; dynamic re-

sponse; energy absorption
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Fig. 4 Energy curves of honeycomb configuration with square function

curved edge under in-plane impact
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Fig. 13 Nominal stress-strain curves of impact end for negative Poisson’s ratio honeycomb structure with square function curved edge
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