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In-plane Dynamic Mechanics of Circular Honeycomb Cores
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ABSTRACT: The work aims to comparatively investigate the in-plane dynamic mechanics of regularly-arranged and al-
ternately-arranged circular honeycomb cores based on finite element simulations. The FE models of two kinds of circular
honeycomb cores were established by using Ansys/LS-DYNA under the in-plane impact loadings. By means of such si-
mulation method, according to the analysis, the regularly-arranged circular honeycomb deformation modes, with the con-
sistent structural parameters and different impact speeds, took on three stages, namely "X", "Y" and "I" shapes. The al-
ternately-arranged circular honeycomb deformation modes were almost the same and took on "I" shape. The relationship
between the conversion speed and the wall thickness radius ratio of the circular honeycomb deformation modes arranged
in two ways was concluded. According to the FE simulation results, the empirical formulas of dynamic plateau stresses
were derived in terms of configuration parameters and impact velocity. In conclusion, the in-plane dynamic mechanics of
circular honeycomb cores arranged in two ways by means of FE simulation provide reference for the optimized design of
circular honeycomb cores.
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Fig.1 FE model for in-plane crushing analysis of specimens

a HUUHESY

9

o FHIEHIT

K2 B e S O SORRHIE BT
Fig.2 Arrangement style of circular honeycomb cores and
representative cell

2 HER5HH

21 TEER

SCHR[19146 H, —HEZ AL s PR L AR A
ARIONAC, AT RS . M 3
M, X TIRTE SR RYL, XS v 3, 100,
200 m/s. fEWILREBIEE, FHRVEIZ/N, BEAL R —
ANRICH SN o ik — 2 AR, R
3R HEAA ) S IR AR IR , 24 2 B ik e 1 B Bt
B R — KPR 8, B R iR A SR B



3786 F1oW

IS5 PR e s e oty Jy 2 PR fE 29 -

KBS
2,11 FNEDE e es

TR0 [ 0 55 i 2 R A L 2o U R Bl A AR T AR
2 20Ny Y B BE DL IR 3—5 th, AR A R A —
e, A epdu i YR, 8 2 AT IR
FESEIT SCPE AR — o 3 PR AR S X 512 28}
AR BRI X, "VURC—"

=
-
4 -]

]

PA——
[ |

K i
i

B
i d e e el

i
141

- L3

RAE421.9%

b AR N42.9%

¢ WAEH64.1% d AR NT8.5%

e AE487.8%

K3 HLHES [ 34 8 I (v=3 m/s)
rht X AT AR
Fig.3 The "X" shaped deformation mode of regularly-arranged

circular honeycomb cores at the low impact velocity
(v=3 m/s)
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Fig.4 The "V" shaped deformation mode of regularly-arranged

circular honeycomb cores at the moderate impact velocity
(v=100 m/s)
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Fig.5 The transverse "I" shaped deformation mode of

regularly-arranged circular honeycomb cores at the
high impact velocity (v=200 m/s)
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Fig.8 Deformation mode of staggered-arranged circular Ho-
ney comb cores at the high impact velocity (v=100 m/s)
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Tab.1 op values of circular honeycomb cores with different cell wall thicknesses at different impact velocities MPa

SR (s BEJEL /mm
0.03 0.05 0.07 0.1 0.15 0.2 0.25 0.3
3 0.006 0.027 0.053 0.127 0.325 0.575 0.906 1.340
20 0.016 0.037 0.068 0.138 0.305 0.937 1.519 2217
50 0.096 0.173 0.260 0.365 0.868 1.587 2.269 3.156
FLI) 70 0.203 0.355 0.530 0.832 1.422 2.322 3.216 4.225
Hez 100 0.412 0.723 1.033 1.578 2.280 3.836 5.165 6.489
150 0.858 1.575 2.343 3.388 5.298 7.717 9.781 12.249
200 1.649 2.795 3.911 5.899 9.128 12.995 16.559 20.043
250 2.569 4.232 6.311 9.107 14.067 19.618 24.907 31.800
3 0.003 0.027 0.053 0.127 0.325 0.575 0.906 1.340
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