5547 % 55 8 /I S Vol.47  No. 8
2019 4E 8 H %5 49—58 T Journal of Materials Engineering Aug. 2019  pp.49—58

EEEHNFEBMAIEER
i E RN RER
Progress in elastic property and impact

resistance of honeycomb structure

mechanical metamaterial

IR R AR XN )

(R AR AR ML TR 24 B - 4 350002)

SU Ji-long, WU Jin-dong, LIU Yuan-li

(College of Mechanical and Electronic Engineering, Fujian

Agriculture and Forestry University, Fuzhou 350002, China)

E: BTSSR IRk R RER N SRR LR E B AR & LN E . AL e S
BT R DL g A e e AR SR . O RT D S BT P9 AR T THT AR R B R BUER ) AR L B 0 B R T R g
VA o 42 i P 3 ) 1% 9 S5 TR L FH O O L 7E S AR A A L AN A R S U R BRI R R . AR S ¢
BT o T WA 1 FPERE T E AT 2538 . B e 2R IR T IR T 3T 4 ok W 5 45 40 ) A R A RL I THD PN A L L A T A L R
VL B T A1 BY U ASE 1k 55 SR M RE 09 3T A M B ST SR . TET ool MR BE O T L DAy 2 R A S R BR TS A BT I AR R R R
T 1 06 55 25 4 3 24 BB A RHTE w40 1 T A B8 AR AR T I LT ol M B 19 B S R 3 B 64T T A . de S 48 R ) i
B3 A5 K ) A TR AR B R v M B Y W 5L T — 2B S NI B A AR T T ) 1A% 3 T A Y DL T IR AR R vt e R R
REMILFE 45 L LU i 28 00 2% 8 bR} DY 3R 40 ALY A SR S5 4 1 SR AR T iR S
SRR - IR A AL ) 2R RL s SIS LU s B E R S BT ot MR
doi: 10. 11868/j. issn. 1001-4381. 2018. 001476
RESES: 0347 MEEARIRED: A XEHE: 1001-4381(2019)08-0049-10

Abstract: Mechanical metamaterial composed of chiral honeycomb structure is high performance
engineering materials developed in recent years. They have the advantages of light weight, high
specific stiffness, negative Poisson’s ratio, adjustable structural parameters and stable mechanical
properties. It not only can realize the dual mechanical functions of in-plane deformation and out-of-
plane load-bearing, but also has excellent engineering application performance such as vibration
isolation and sound absorption and noise reduction and control of elastic wave propagation. It has
great potential in the fields of intelligent structure, vehicle, ship, aerospace and so on. Two
mechanical aspects of its elastic properties and impact resistance were reviewed. First, the progress of
theoretical analysis and research on the elastic properties such as the surface poplar modulus, negative
Poisson’s ratio, and elastic properties of external shear modulus of mechanical metamaterials were
reviewed and commented. Further, in the aspect of impact resistance, the overall deformation and
impact resistance of the existing chiral honeycomb mechanical metamaterials under impact load were
reviewed based on perspectives of model establishment and finite element analysis. Finally, it was
pointed out that in the further research of elasticity and impact properties, the mechanical model of
internal ligament deformation and force transmission can be further established and the energy
absorption mechanism of the impact process to be further explored so as to provide the reference for
the optimization design of the internal structure of ligaments and node rings in this type of
metamaterial.
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impact resistance property
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Fig.4 Finite element model of repeating unit cell layout of four-ligament honeycomb structure mechanics metamaterial 1%
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