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ABSTRACT: The work aims to study the influences of impact velocity and configuration parameters on the out-of-plane
plateau stress of honeycombs filled with mix of squares and triangles. A reliable finite element model was
established based on array of cells using ANSYS/LS-DYNA for out-of-plane impact analysis. The theoretical formula of
quasi-static plateau stress was derived based on the simplified super folded element theory for honeycombs filled with mix
of squares and triangles. The theoretical results were consistent with the simulated ones, which verified the reliability of

theoretical formula. For honeycombs with different ratios of cell wall thickness to edge length, simulations were carried

Wi EEE: 2023-06-22
HE&TH: BRAARAFASL (51575327); BRB—AETLEZRAD (GE T 2022); BEARKFRLEHEZEZMN
B (aER AL (RiE) 2022)



- 282 - f1 %% T 72

2024 4E 1 A

out under different out-of-plane impact velocities. The corresponding deformation modes, contact force-displacement

curves and plateau stresses were obtained through the LS-PrePost software, and presented and analyzed in the form of

tables and diagrams. At different impact velocities, the honeycomb with fixed configuration parameters showed three

different out-of-plane impact deformation modes: LS mode, MS mode and HS mode, and the critical velocities from LS

mode to MS mode and then to HS mode were about 20 m/s and 150 m/s respectively. The influence of the ratio of cell

wall thickness to edge length on the deformation mode could be ignored. The dynamic plateau stress of honeycombs filled

with mix of squares and triangles increases with the increase of the impact velocity (or ratio of cell wall thickness to edge

length), and the growth rate increases continuously. When other parameters are fixed, the relation between the dynamic

plateau stress and the impact velocity of the honeycomb in LS mode and MS mode is quadratic, and the relation between

the dynamic plateau stress and the square of the impact velocity in HS mode is linear. The relation between the dynamic

plateau stress and the ratio of cell wall thickness to edge length is a power function. From the simulation results, the

empirical formulas of its dynamic plateau stress are derived.

KEY WORDS: honeycombs filled with mix of squares and triangles; out-of-plane impact; finite element simulation;

deformation mode; plateau stress
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Tab.5 Values of A* and k at different impact velocities

*

v/(m-s ") A k
3 106.309 1 1.890 6
5 98.769 8 1.859 4
10 83.943 2 1.797 2
20 84.798 8 1.778 8
30 93.903 8 1.797 6
50 90.212 7 1.750 6
80 91.908 3 1.701 1
100 88.850 0 1.654 8
120 86.820 2 1.6143
150 100.635 3 1.6129
180 116.462 9 1.615 4
200 121.691 6 1.600 1
250 242.997 3 1.738 8
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