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Finite Element Simulation of In-Plane Impact Properties for I-beam Honeycomb Cores

LIU Xiao-rui, CHEN Man-ru, SUN De-qiang
(Shaanxi University of Science and Technology, Xi'an 710021, China)

ABSTRACT: The work aims to study the in-plane impact properties of double-walled metal I-beam honeycomb cores.
The finite element model of I-beam honeycomb cores was established by means of finite element software Ansys/
LS-DYNA and the CAE analysis was carried out. The different deformation modes were expressed by the I-beam honey-
comb cores at different impact velocities. When other structural parameters of metal I-beam honeycomb cores were kept
constant, the in-plane dynamic peak stresses were linearly proportional to the square of impact velocities. When the im-
pact velocities remained constant, its in-plane dynamic peak stress was in exponential relation with the ratio of wall
thickness to side length. In the meantime, the empirical calculating formula with respect to the ratio of wall thickness to
side length and impact velocities of the in-plane dynamic peak stress of the metal I-beam honeycomb cores was obtained
by fitting. The I-beam honeycombs have excellent structure and energy absorption ability. The study on the impact per-
formance of I-beam honeycombs has important value of scientific research and engineering application.
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Fig.1 In-plane impact analysis model of double-walled metal
I-beam honeycomb cores
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Fig.2 In-plane impact force and energy absorption curves of
I-beam honeycomb cores
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Fig.3 Deformation course of I-beam honeycomb cores at low impact velocity in x; direction
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Fig.4 Deformation course of I-beam honeycomb cores at medium impact velocity in x; direction
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Fig.5 Deformation course of I-beam honeycombs at high impact velocity in x; direction
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Tab.1 Dynamic peak stresses of I-beam honeycomb cores with different wall thicknesses at

different impact velocities in x; directions MPa
e /(s ) BE B /mm
0.03 0.05 0.07 0.08 0.1 0.13
3 0.016 0.027 0.034 0.086 0.111 0.194
20 0.052 0.079 0.113 0.145 0.198 0.217
40 0.101 0.199 0.306 0.374 0.405 0.612
70 0.412 0.642 1.038 1.139 1.456 2.032
100 1.067 1.325 1.834 2.276 2918 4.178
150 1.889 3.054 4.185 5.062 6.481 10.037
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Fig.6 Relation curves between in-plane dynamic peak stresses

of [-beam honeycomb cores with different wall thicknesses
and the impact velocities
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Fig.7 Relation curves between in-plane dynamic peak stresses

of I-beam honeycomb cores and the ratio to wall thickness to
side length at different impact velocities
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