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Fig. 3 Deformation modes of hexagonal honeycombs under the impact velocity of 7.0 m/s
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Fig. 4 Deformation modes of hexagonal honeycombs under the impact velocity of 70.0 m/s
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Fig. 5 Deformation modes of tetrachiral honeycombs under the impact velocity of 3.5 m/s
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Fig. 6 Deformation modes of tetrachiral honeycombs under the impact velocity of 56.0 m/s
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Fig. 7 Deformation modes of tetrachiral honeycombs under the impact velocity of 140.0 m/s

2.3 A[EEE M ST 89 Eh 7 0m R #h £

8 25 iy 1 DU s Tk e s e A [ o B2 T 1 R 4 S - R e, v R R SE I ) s RS
v P, B8 P &R T MR R R 3 AR B L BB
W 25 i 7 o o A A (R 2 — A, BRI R R R K PR B X B R
A BT A A AR AR KR L RN AE AR TE B B o T 2 FL A RE R 15t B 1 B YRR A L b 2




552 JIF R DU T 8T Bl A R AT O B BB A A 185
Il T W R FH o 5 O 0 B 28 T W B 5 S 2 I 4 151 B B s ¥
FOE— A5 W BT TR O FLBE TR AR B i 23 | e v=14.0 ms ¥
AV BL, Bk BR JER G IEE o 1 s g
LS FURG AT IIBER 1T ! |

V- 7 DX I H -4 o AT T L2 Zafh, 4y B
jo—— J F(o)de D R ,""'\ . i
o u, D T A R TR P I s
S L B BB T 08 e, O e 3 1 AN TR IR )
IEESH 1A R AR () 008 L F (o) % T F RISy |
i B A wp s 2 r . 38 e BB TR e R R T 0 50 :)C}r(r)l(;1 150 200

BSR4 R J1-00 B il 2k, 1T LU B, 0 b o 24
W fE - 5 DX 72 o o s FOF 5 XK EE R B &
oo R ) T R

N Tv) - W6 1) R A R 4 ) N A vh i e AR R
wo TEAR/N O AUBCR 0, XA R W 5T R 40 2
—Ai R u BT BRI AN 18 W Go AR -

W () :J"F<x)dx~Fpu

0

Pl 8 A [l 3 J8 vty T U T 0 5 A
P4 s 4 B 73 0 s 45 5 B 14 78 £kt 42
Fig. 8 Dynamic force-displacement curves of tetrachiral

honeycombs under different impact velocities
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Fig. 9 Energy absorption for tetrachiral honeycombs

under different impact velocities
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tetrachiral and hexagonal honeycombs
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Numerical simulation on dynamic crushing behaviors
of tetrachiral honeycombs”

Lu Zi-xing, Li Kang
(Institute of Solid Mechanics . Beijing University of Aeronautics and Astronautics ,
Beijing 100191, China)

Abstract: A finite element model was developed for tetrachiral honeycombs. By using the developed
model, numerical simulations were conducted to explore the deformation modes and energy absorption
properties of the tetrachiral honeycombs subjected to different impact velocities. And the correspond-
ing numerical simulations were carried out on hexagonal honeycombs by applying the existent model.
The deformation mode diagrams and the dynamic response curves for two kinds of honeycombs were
obtained. At low impact velocities, the deformation of tetrachiral honeycombs is of “Z” mode. At

&

high impact velocities, “I” deformation mode is observed in tetrachiral honeycombs when crushing,
which is similar to traditional honeycombs. And a transitional deformation mode is present in tetra-
chiral honeycombs subjected to moderate impact velocities. As the impact velocity increases, the lo-
calized bands transit from the fixed end to the impact end and the tetrachiral honeycombs display high-
er energy absorption capacities. When the velocity is low or moderate, the auxetic honeycombs dis-
play the unique shrinkage under dynamic compression.

Key words: solid mechanics; dynamic crushing; ANSYS/LS-DYNA; tetrachiral honeycomb; deform-

ation mechanism; energy absorption; auxetic
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