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Fig.4 In-plane tensile deformation modes at different times for different lengths / of folded-line honeycomb materials
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Fig.5 In-plane tensile mechanical response curves of curved

line honeycomb materials with different lengths /
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Table 1  Elastic modulus of curved line honeycomb
material with different lengths /

I/mm HPER L /MPa 60% [V A% 1 ) FE H i L/ MPa
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Fig.6 The in-plane tensile deformation modes at different times under different height relation coefficients / of

foldline honeycomb material
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Fig.7 In-plane tensile mechanical response curves of folded
line honeycomb material under different height

relation coefficients 4
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In-plane tensile deformation modes of folded-line honeycomb material at different thicknesses # at different times
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Table 3 Elastic modulus of curved line honeycomb
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Table 2 Elastic modulus of curved line honeycomb
material with different height coefficients 7

material with different honeycomb thicknesses ¢

h Ji P/ MPa 60% A% 1 S 4E % i /MPa #/mm H PR /MPa 60% L% 1 S EE % 1/ MPa
0.8 0.030 23.72 0.6 0.003 8.921
1.0 0.015 17.31 0.8 0.006 11.58
1.2 0.014 18.47 1.0 0.014 14.48
1.4 0.012 14.48 1.2 0.022 17.46
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Fig.9 In-plane tensile mechanical response curves of curved

line honeycomb material with different thicknesses ¢
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Fig.12 In-plane tensile mechanical response curves of

U-shaped honeycomb materials with different lengths /
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Table 4 Elastic modulus of U-shaped honeycomb
material with different lengths /

I/mm SRS/ MPa 60% VA%~ R JJ 4R I L/ MPa
16 0.073 30.20
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Fig.13 The in-plane tensile deformation modes of U-shaped honeycomb material at different times under different

height relation coefficients /
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In-plane tensile mechanical response curves of
U-shaped honeycomb material under different

height relation coefficients /
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Table 5 Elastic modulus of U-shaped honeycomb mate-
rial with different height coefficients /

h PR /MPa 60% AL T 17 ) FE i Bl /MPa
0.5 0.270 59.470
1.0 0.025 21.800
15 0.010 15.170
2.0 0.003 6.607
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Finite Element Simulation of In-plane Tensile Mechanical Response of
Honeycombs with a Zero Poisson’s Ratio

Wang Tingting', Gao Junpeng', Hu Xu', Zhang Baoyan', Han Niudong?®, Zhang Diantang?
1. AVIC Manufacturing Technology Institute, Beijing 101300, China

2. Laboratory of Eco-Textiles, Ministry of Education, Jiangnan University, Wuxi 214112, China

Abstract: Adaptive aircraft are becoming a key area of aerospace research due to their aerodynamic adaptability for
different phases of flight. Deformable skins not only need to have good in-plane tensile deformation properties, but
also need to have a material structure with a certain degree of stiffness to cope with the loads during flight. This paper
propose the use of polyether ether ketone (PEEK), a high performance engineering plastic, as the skin structure for
folded honeycomb and U-shaped honeycomb materials. The in-plane tensile deformation pattern of the flexible skin
and the effect of the shape and size parameters of the two honeycomb materials on their in-plane tensile deformation
mechanical response are determined through numerical simulations. The results show that the in-plane deformation
patterns of the bending honeycomb and U-shaped honeycomb materials are highly consistent, and the in-plane
tensile deformation performance of both materials is proportional to the length and height of the honeycomb cells, and
inversely proportional to the thickness of the honeycomb.

Key Words: deformable skins; honeycomb cell elements; tensile mechanical response; structural optimization;
numerical simulation
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