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K2 ZHRT AT RIEREHRERE

KT IRAR A, AR 1) &5 R W B AT DA R R
3 (1)
(5 + 3.29H2)Gh
In(ra/71) ’
h

L H = )
He (r1 + ro)ln(re /1)
4 (14) X4 by = ks = 1.65 x 10° N/m,

7P —MEE m = 00437 kg, & 7+ MR
i mo = 0.038 kg, I S = 1.602x107% m?,
PR T = 5.968 x 1079 m*.

AR (13) AT LA 8] 2 P 7 75 1 dh Ak
R R gk, WK 3. 5 3Ck [9] AH L, 7E 0—
800 Hz W, Z thk— 457l B, B B0 =&, e Ffid
I HL, AT LA T A A O AR I ek A B g
55—y BRI SR A2 AH A D, 9 309 Hz; 24k T
S Al BRUE SE LR I, AHEBE 110.3 Hz 9
#2998 Hz.

k= (14)

800

600 H

200 r

0.8 04 0 0.4 0.8
q(pi/a)

K3 2R TR R AT

2.3 ETHRITEMEREBES

7E (ANSYS) H g 2 an &l 4 frosi 24 1+
TR PR GRS A A i 00 3 B, A7 i

SN, Ay AR I 5.

B4 ZHRT AT RARAA RO

40
0 M

m
g I
>
LE —a0}
=

—80 }

—120 f L f L L f
0 200 400 600 800

15 AR T R R I 1 ]

A LLE 2I7E 309—320 Hz Fil 331—609 Hz P4ty
BRI Y L Y, PR s A 3 B A 1342 40 dB 11
TEK, X 50 PR Y 45 1) 4 AT G L U

3 ZITETFRMEEN AR
3.1 REEMEE LR

HA R Lty B 2 =Y = A 0 1 4
AR R 5 217 B 1 A e A e JR sk 1 1T Bl 3 5
R P IZICIRAE AR I I 7 AR Ry
[E fie 50, i AH AR B A O 1 RS AH AL AR B, AT o
FREAR B AP 1),

B 6 M 7 BT oyl h 241 P 1 B AR 5

034301-3



#) 38 2 #§  Acta Phys. Sin. Vol. 61, No. 3 (2012) 034301

B A TR AR R ) Pk L.

6 T TR R i N gk 2 E (309 Hz)

7 BT RRAER N R B E (331 Hz)

ML 6 FE 7 dr e R ] LAAS 2 e 8 i)
fRI AL AR,

P8 T BREL AR ATIA T IV A ] A2

o k ko
B > = 135
ma

my
fir = 21\/’71 for = 1\/172, (1)
TV my 2V mo
Horp 1y ARl IR IR IR, for AR AR
R IR .
I THT 3 31 R FH A s R R ] A B Y B 2
P 1 AR A R iR AR 9, & 10 A
B 11 2ol gt 7 Al R AR P Bl R 1 e b L AR

AR LU AN e AR A e

600 | —— (BB A SR
—o— EMLIERMEE IR
500 |
N
=
-
%ﬁ 400 |
300 |
200 e
0.2 0.6 1.0 1.4 1.8
wFREL M, /m,
K9 T L B G AR 5% i S AR G
450
—— BRI SR
—o— T{LIER L B AR
350 |
N
=
~
=
250 |
150

02 06 Lo 14 18
TR ko /K,

10 Py BZ L) i BUEC AR AR Sk AR T il

800
I —— (RS AR
600 F —o— LB fE B2
T
s 400 |
=
[#—e—e+eo——e—t——ec ot o oro—o @
200
0 L . L . . L .
0.2 0.6 1.0 1.4 1.8

FEERT R ma B
BT BEARRTCR A U A A4 5 M B A R 56 IE

HP 9, B 10 AP 11 A7 L, fRj A AR AR
AL A By E 5 4 L AR &, U6 % 1] AR Ay
FOESEN T

034301-4



#) 38 2 #§  Acta Phys. Sin. Vol. 61, No. 3 (2012) 034301

3.2 HUESMEE HRR

FER IR 1 RO AR b, 28— U A
IR AL, Yo7 R AN AR ARG (078 )2 (1 A O
BN, BB ARAL SR, 7 AR B A U R e
BAIALAHI, 1 B Zh AP 1B,

1% 2 4 1 R O AR A 1 AR, Aok
BN LI AS A R AL, AE5E — iy B b A
Ak (320 Hz), KB WA g 7 MR AR FE R B B 7
JEIBPEES, RO AR AL 3 I, P U 100 A
SR P IR, W 12 FroR, B A o, al
ARG A0 et P 13 FRASE 2R 5~y B A b
Ak (609 Hz), RN AP 1 FNFE A AR I B A =

K14 247 7 AR I Y RS (609 Hz)

PR S B T TS S AR, R T FUJ A 2 .
R — 10 3P, Wl 14 Prow, o PAfaidk s an i 15 - VAVA\K\AA/\
B AL AR ok ke |
HLAR AR MBI, (LR T LA B0 — 07 m, [NV
MR AL ke A Kog ko A Ky HRIDETT 45 g
Ll w
1 3 1 1S 5 AR L AT R AR
1 + 1 _ i’ A7) Horh ky AR RRI BE ko A R T AR A
CHL R AR AER 3T 3645 T
ky ky kst kg
Mo 2 . (18)
mi mo ms

filt J7 FE AL (16),(17) F1 (18), ARG s f =
VEL/my /2m WK, 7F Maple HL#RIX A7
AT P2 KRS A AR AR, e 2 T EUE A
24

Kl 16, B 17 FIIE 18 73 dillh T 2 4R 75 1
PRI Al B R B R 1 PR b R NIEE LG
I o 1 AR AR

800

N —— [RIBAEAT SR
—o— HRAL S E G

600 r

e

200 r

N\VAVA\ 0 e
k ks k, k, 0.2 0.6 1.0 1.4 1.8

3% /Hz
N
o
o

K12 2R 17 7 a RS I R R 7 & (320 Hz)

BT REL m,/m,
B3 S B AR A i 2 16 Jf& 7 J5Td Lou Hy B L AR s S A R i

034301-5



#) 38 2 #§  Acta Phys. Sin. Vol. 61, No. 3 (2012) 034301

800

—— RIBHEEATESR
—o— RLRELUEEHH

600 r

200 | W

02 06 Lo 14 18
TR ko /Ky

F17 1 WIRE Eoxd s B LA S e A5 7R 06

1000 o SRR B
- —o BT B

800

600

400

0.2 0.6 1.0 1.4 1.8

200 L ! L

RERRE m KL

18 BEARHUTTR O iy B4 1A S AR 06

& 16, B 17 FE 18 v W, 46 R 7R A 11 4
KL S BV R VT S 2 LA W) A, U B R A

R RA R

4 % %

SR FH A 3 L B v BT G BR3P — o 22 ik
TR RS R, s A B oo B
o LA BT 0 5 ) 1 25 ot e 20 A B e 1k 2R AT TR
T, WG RA T 2T T AR R I R AR, 3
PR,

1) JCBR JE 1 e AL 9 1) 22 W 1 S &5 b P A7 A
5 iR s B, I b5 HA B A 45 00 IR e 2 A%
E i A T I, R USR] P 25 it 20 A%
Z PR K FEI.

2) JR IR ILHR 1K) 2 4R 1 75 T A R R A LR 1
FHLE, A8 5 A BRIk, 7RIS P ) SR A 8 v
(7 B, JEREIE M I S 4 v T SRR IO R IO
P B2 N N ] o

3) 23 R FH T 4 1) 22 9 1 75 7 ol R 2 1 4k
1A G WY PR ARE Y, 49 B ABL Al 3 2, e
Hh 55 S B AV A X S8 Bl AL B A R e e
f S PR JR S S AT PR R N B, ) R R K
{7 A LA R el 4 A B ) 52 % 7 T A A R 1
AR

4) YL L) ST K i B A ) A 5 1Y)
B G2 —, Bt 2 IR R EE
{07l ) i o o N 50 A N AN N 9107
P d AR I FCRS B B HE S VR, TR 2R 54
PSP HIF AL T —FhoBr i Rig 2.

[1] Kushwaha M S, Halevi P, Dobrzynsi L, Djafari-Rouhani B 1993
Phys. Rev. Lett. 71 2022

[2] Shen HJ, WenJ H, Yu D L, Wen X S 2009 Acta Phys. Sin. 58
8357 (in Chinese) [Tk B, Whis, A0 I8y, i B gk 2009 42
244l 58 8357]

[3] CaiL, Han X Y 2006 Acta Phys. Sin. 55 5866 (in Chinese) [#% /1,
/N2 2006 P HE AR 55 5866]

[4] WenlJ H, Wang G, Liu Y Z, Yu D L 2004 Acta Phys. Sin. 53 3384
(in Chinese) [, NI, XRESE, 45 BCOE 2004 2 F %4 53
3384]

[5] Wang G 2005 Ph. D. Dissertation (Changsha: National Univer-
sity of Defense Technology (in Chinese) [ 1-H] 2005 f# 2% {716

SC (Kb FEBIRH )]

[6] Hirsekom M 2004 Appl. Phys. Lett. S4 3364

[7]1 Goffaux C, Sanchez-Dehesa J 2003 Phys. Rev. B 67 144301

[8] YuD L 2005 Ph. D. Dissertation (Changsha: National University
of Defense Technology (in Chinese) [ JE 2006 (1 -2~ {7 18
30) (Kb MR

[91 Wang G, Wen J H, Wen X S 2005 Chin. J. Mech. Eng. 41 107 (in
Chinese) [, i, dERAR 2005 HUL L2244 41 107)

[10] Yu DL, Liu Y Z, Wang G, Zhao H G, Qiu J 2006 J. Appl. Phys.
100 124901

[11] Zhao C S, Zhu S J 2004 Chin. J. Mech. Eng. 15 962 (in Chinese)
DR, AR AT 1% 2004 HUBE LFE 4 15 962]

034301-6



#) 38 2 #§  Acta Phys. Sin. Vol. 61, No. 3 (2012) 034301

Locally resonant elastic wave band gaps in flexural
vibration of multi-oscillators beam™
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Abstract
The flexural vibration behavior of elastic wave across a slender beam with locally resonant multi-oscillators structure is studied
by using the transfer-matrix method and the finite element method. A simplified model is proposed, and the formulas of start and end
frequencies of band gap are deduced. The more abundant and wider flexural elastic wave band gaps are found in this locally resonant
multi-oscillator beam than in one oscillator beam, which can be used in the reduction of multiple-frequency vibration and noise. The
frequency response of vibration in the band gap frequency range has obvious attenuation. The results of simplified model are in good

agreement with results from the theory model. The research project will provide a new way for vibration reduction of beam structure.
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