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Fig.1 Sinusoidal honeycomb structure
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Fig.2 Analysis of force on curved cell-wall after rotation
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Table 1 Parameters of the sinusoidal honeycomb
A/mm I/mm 0/(°) t/mm b/mm D/mm
1 21 12.37 1 1 10
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Fig.8 The honeycomb with accessory cell-wall
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Fig.9 Olive-shaped honeycomb multicellular structure
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Fig.10 Physical experiment and simulation model
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Fig.11 Load-displacement curves of honeycomb panel
(tensile deformation of 100%)
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Fig.12  Stress—strain curves of honeycomb panel
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Design and Mechanical Property Analysis of Novel Olive-Shaped Zero-Poisson’s
Ratio Honeycomb Structures

Yin Zhen', Liang Ke'?, Cheng Qian', Li Yexuan'
1 Northwestern Polytechnical University, Xi’an 710072, China

2 National Key Laboratory of Aircraft Confoguration Design, Xi’an 710072, China

Abstract: Honeycomb sandwich structure are often used in Large-deformation and high coad-bearing structures. It is
paticularly important to carry out novel strutural design and parameter analysis to improve their safety and
deformation capacity. The equivalent mechanical properties of sinusoidal zero-poisson’s ratio honeycomb structure
are investigated based on the gibson theory, and a novel olive-type zero-poisson’s ratio honeycomb structure is
designed on the basis of the traditional honeycomb configuration. Then, the mechanical properties of the honeycomb
structure are investigated by means of physical experiments and numerical simulation methods. The results show that
the novel olive-type honeycomb structure can take into account the in-plane tensile and compressive properties
synchronously, which can effectively solve the problem of insufficient in-plane deformation capacity of the traditional
zero-poisson’ s ratio honeycomb configuration. The research results have important application value in the
aerospace field, especially in improving the structural deformation capacity.

Key Words: zero poisson’s ratio; honeycomb structure; equivalent elastic modulus; mechanical property; flexible
skin
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