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Mechanical properties of honeycomb structure with zero Poisson’s ratio for
flexible trailing edge

ZHOU Yue, LIBo, XU Weiwei, WEN Youyi*

(Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610073, China)

Abstract: To provide technical support for the design of new seamless flexible trailing edge structures, a comparative study of the
elastic properties of four novel zero Poisson’s ratio honeycomb structures( sinusoidal-type, V-type, segmented sinusoidal-type and
cosine-type ) is conducted through theoretical analysis and finite element simulation. A tensile test on the cosine honeycomb is also
carried out. Based on this, a flexible trailing edge based on a two-dimensional deformable zero Poisson’s ratio cosine honeycomb
was designed, and the bending performance of the cosine honeycomb trailing edge section is simulated and analyzed. The results
show that the in-plane elasticity and stress state of the cosine honeycomb structure are superior to other three honeycomb structures.
The quasi-linear strain of the cosine honeycomb achieves 27.8%. Excellent bending performance of cosine honeycomb segment can
be achieved by parameter adjustment, thereby achieving significant bending deformation of the flexible trailing edge structure. This
study can provide references for the design and analysis of novel flexible trailing edge structures.
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Fig. 3 In-plane tensile properties of four honeycomb structures with zero Poisson’s ratio

(a)reaction force with beam thickness;

(b)maximum equivalent stress with beam thickness
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(a)parameters of cosine-type honeycomb; (b)parameters of V-type honeycomb;

(¢)cosine-type honeycomb structure; (d)samples of cosine-type honeycomb; (e )tensile test
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(a)force-displacement results of finite element and experimental results of co-

sine honeycomb; (b)experimental comparison force-displacement results between cosine honeycomb and V-type honeycomb
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Table 1 Material properties of cosine honeycomb

Properties Value
Young’s modulus along X direction/MPa 76000
Young’s modulus along Y direction/MPa 5500
Young’s modulus along Z direction/MPa 5500
Poisson’s ratio XY 0.3
Poisson’s ratio YZ 0.3
Poisson’s ratio XZ 0.3
Shear modulus XY/MPa 2300
Shear modulus YZ/MPa 2300
Shear modulus XZ/MPa 2300
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