MW HZE A ]2 58 36 & 5 8 Applied Mathematics and Mechanics
2015 4 8 H 15 H M Vol.36,No.8, Aug.15,2015

ZEHS :1000-0887(2015) 08-0814-07 (© [ B R 425 23 1SSN 1000-0887

HBIEKEERT RRPENES
MR PR R ESETR

RoRY, BFRY, AFF

(1. VEIE Tl K% EARSEKR TRER, R 710072,
2. T Tk R TR A% AR, % 710072)

(HA B ZA TR ARAD)

WE.  BEIBAUR W2 % 55 RS BT 71 Poisson (TAIAR ) EUASONE Y — b 45 #4 M b1 R R A B
TEIT R HEEHOF S5 G Bloch S B MT SRR FE A A% 47 2l Bt 1m) AL, 45 SR 3 T . R JE 19 i
SUEE AL S TR AE ST AR AT ELARAT 057 BRI/ A R E [ I 00 3 s A B i i 2 3
PRI AR AR B A 1 BB F2 D PR B 1 S S0 4 4 3 e ) LAl B e P A A T
TRt i A N 7 TR PR 1) O A1 {1

* 8 W RIRWAMEEME, i Poisson KN, BURIHHL  BEFILRES

RESZES: 0326; 0328 XHkFRER: A
doi: 10.3879/].issn.1000-0887.2015.08.003
5] =

1t Poisson HATEMA 51 T— BB RRRPE R - 2B 32 21 B ) h A i, G2 50 ][] 0
Jo 5 T XAk 2 380 A ) s 40 i, GRS AT o) PN T Sk A AR R 1 AR TR B (A5 £ Poisson F AL
FAXS AR G REELA e 59 VIS B RN b P AR B Poisson FUREPE 5 A0 RN S TS A8 1T X
SR A B DTRYER 2295 SO MR IE FIE e TR A T S W 7 A 171 Poisson HEASON 1Y 32 %2
TSI (Lakes' 75 1987 4E R B T 45 —Fh H A 7 Poisson FCARMERY 2 FLALRL, iIX FhA4 K}
R EA K1 N S A TE B 5 Prall 250 78 1997 4E42 HHA Poisson FoA -1 7NiHTE
TS A RL A L, 71 Poisson HUATBHS [ T AR 225738 1 4R — 5 T S 4R HA 17 Poisson HEAK
N SHTIE B, 53— 5 A Poisson HUAA R 2 i) 3P 5 e I SE IR A B9 515 52
B EL , 1 Poisson HEMRHELAT — RAVHE R A, a0 @& 89 IR i W RBAICR IR 2., [ iy
OB R s R A S A 2 N 1S TR e s R — R AT A AT BT 4 1 SR 6 T A R

« WFSHHE. 2015-03-13; 1&iTHHEI: 2015-06-17

E4UH: EXRARBFES (11172239) ; FRH A m 54 (20126102110023) ;5 Tk 2 55 4544 43 BT
] 5% T LI A (R P TR FF ik 4 (GZ0802)

EERA: AR(1989—) B % g A i+ /E (E-mail ; 2013261017@ mail.nwpu.edu.cn) ;
TR (1964—) , B L7 N, 887, W14 S0 GEIRIEH. E-mail: dweifan@ nwpu. edu.
cen)

RT3 (1986—) , 3 ildb A K N, 1844 ( E-mail ; zhuzhiwei@ mail.nwpu.edu.cn) .
814



5 BT )R K EH OF 815

=
A

A 1 Poisson LR,

VA M1 7S T3 T8 R e 2t - e o et — e oA 24k ) A 5 4, DR L s 10 o I A e 5 i e v A%
it 25 A BRI AR Ruzzene 55 16 2003 AEMIF 5T 2 PPN U175 3 9 56 A 01 1 A0 56 30 A1 A3
7 )7 B8 72 A TR 1T PN P 0, P NI S S0 TR SR B 2 A A s B4ty B, L [l R 5
W ASHIEZERL 2009 4, Spadoni 45 TN I TR A5 F 0 BRAEE IR AT T 5T, SR R
B, P15 T8 v TR R B AR T 2 7 AR AR B ) B B SR AL B S Liu 250 DL T8 R 3
A 76 B R s m iR 4, > 77 A BRI 47 B B T8 49 A B e g A T R A A
FHZALZEAGRENE « 0o 7 5 R — P G DTS 4 | T LE 2 3k e 5 4 1) A8 T A 45 S 235 4 P I A
B A7 SR AT REAS SO TE 4 715 2 SR I M s AR T BRARR PR E T T IF R SR R I BRI 4 1
SR IAZEA I T Ufr et s ol i A BRIT T IF 45 A Bloch 8 SRS Z5 R AFBHI BLEIOC R 5 58
Ja BT BTG s U SO BRI S 5 55 A SCTAE B A4,

1 2P 4 7 55045

SETEAT 5 h P U ST AT BERE T, R 1 SR SR DU R S e s b Rl L v A i
R RS, MRS (e, e,) PRI B RN SSF4. B 2 S s L S 80E L F e
YL ) A R A B R B L, I e A A T s R R R B 5 N TR SR T S e R e
WSk e H B TR ERILIE AT ,B =2a - 90°, Hiff a e (45°,90°] .24 =90°
B, BRI AN IE BT

AN

XS
¢
¢

& EE
S22 8282
AV VNN

P
P
DS

AN
7 N7

PRI

%Q NN N

1 BRI RS E b RR B R

Fig. 1 Periodic honeycomb lattices of 4-point star-shaped configuration
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Bandgap Properties of Periodic 4-Point Star-Shaped

Honeycomb Materials With Negative Poisson’s Ratios
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Abstract: The bandgap properties of the periodic 4-point star-shaped honeycomb materials
with negative Poisson’s ratios were investigated. The in-plane wave propagation in the honey-
comb material was analyzed with the finite element method and according to the Bloch theo-
rem. Attention was devoted to determining the influence of the unit cell geometry on the
bandgaps. The results show that the 4-point star-shaped honeycomb material has wide bandgaps
with relatively stable locations and widths, and the local rotation resonance of the star cells
makes the main cause for the formation of the lowest-order bandgaps of the materials. The a-
bove bandgap properties of the 4-point star-shaped honeycomb material endow itself with po-

tential application values in the fields of vibration attenuation and noise reduction.

Key words: 4-point star-shaped honeycomb material ; negative Poisson’ s ratio; bandgap; local
rotation resonance
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