59 1 2010 1 Vol.59 No.1 January 2010
1000-3290/2010/59 01 /0387-06 ACTA PHYSICA SINICA (©2010 Chin. Phys. Soc.

410073
2009 4 29 2009 5 11

Bragg
.LC LC
LC

PACC 4320 4335 0260 8160H

.LC
LC
1—11
2.
Bragg .
2000 ’ 1
PZT
Bragg . A B
Z
2
z x
Cy=enA ()
E; As hP
-5 Xy oz
123 *
* 50875255

F E-mail csbuniversity. student @ sina. com



388

59

A
1
TM 6 16
PZT | — 3
3.1.
2
3 R
S, :sflT,+d31E3] 1 s =iw 3
Dy = d; T, + E;rsEs .
s, T, . & PR hp(.l + iRC,w) 2 .
P T hysi (1 + iRC, @) — iRy A @
ds E; z
| I il
D, : I
1
1 : !
N : R
: |
. sZdy AR [ !
so= (- ) o
S
3
2
h(1 + sZCp)
E, = e 5 . 3
hysyi (1 + sZC,) - sZdy A, A B
1 Bragg
Bloch
1
/ kg/m® /Pa /m /m
1180 4.35% 10° 0.02 0.005
2
/ kg/m® / m*/N / Clm? / F/m /m /m /m /m
PZT-5H 7500 1.65x 10~ " -2.74x 10710 3.01x1078 0.02 0.0001 0.04 0.08
1 El’»E:f
. 4 b
4 a 6


Absent Image
File: 0


389

frhfe s BE

72
a
0l @)
£ 68t
2
.......... R=10Q
?.i;'?i 66 1 ---R=100Q
= —— R=1000Q
Lﬂg‘ 64 -
62r /e
60 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000
f/Hz
4
Lok
L i R=10C
. -—— R=10012
I : _ — R=100002
| i .
; P ' Braga*FW
INTHIN R
i i |
IR |
Lot ; il
ik
10 - .
0 1000 2000 [000  ADOD 000 6000
iz
5
C T
| 1
! 1
! 1
! 1
—_— (I — L
(a) ¢ | =cC !
! 1
| 1
! 1
1 1
' - - 1
6 alC
L C
1
7T a
LC R

R L=7x10°H C=2x10""F

5
- (b)
4 L
< sk [/ o /““‘_
*:\—‘ ---R=100Q
£ — R=1000Q
2 2
-
53]
1
i D
0 1000 2000 3000 4000 5000 6000

3.2. LC R

6

f/Hz

LC R

s =lw 3

E, = 1+iR(C+ C))w-L(C + C,) &’

P
I sh+ iR[s5(C + C) - &5 AR w
~Llsi(C+ €)= A h] o
LC R=0.
LC R LC
““““““ |
L 1
| R !
! 1
! 1
®) ¢ '—=c L
1
! 1
! 1
! 1
b LCR
7 a b
=0 LC

180°



390

59

d LC R
R=10Q0 C=2x10""F
8 6
R
10°
[ @ —R=10Q
,,,,,,, R=100Q
108 L ----R=1000Q
<
[+ 9
]
~
p
[ TE
)
<5
1071
0 1000 2000 3000 4000 5000 6000
f/Hz
10°
— L=3x107%H ©)
AAAAAAA L=5X10_3H
g - L=7x107%H
S
~
o
I{ﬂéﬂ
2
55
10! L 1 1 L L
0 1000 2000 3000 4000 5000 6000
f/Hz
7
10”]
e
o 1Y
L]
= dp L . Draga #i
T LRAFEA
& 10"k
—R=100
=i P | | [ R=10010
10 (a) ——R=10000
10% ; | ;
o 1000 2000 2000 4000 G000 G000
fiHz

E WA/ (%)

E BB/ (%)

A REIET

R =100Q
Cc
L C
c L
160 - (b) —R=10Q
L w R=100 Q
----R=1000Q
120 |
80 -
40 |
0 vt " 1 B
0 1000 2000 3000 4000 5000 6000
f/Hz
120
| —L=3x10"°H , @
AAAAAAA L=5X10_3H :-‘..
- L=7x107°H !}
80 P
0 ol epar
0 1000 2000 3000 4000 5000 6000
f/Hz
10%

. — £=ax10701 Brage #
wHy I=5%107%Y ‘I'“g II;
- ~p=7x1070 1 B LRAEBE
10?
10°
1 1
1074 it
1078 o L n n i

0 1000 2000 3000 4000 500D GOG0

f/He



391

2.LC R

Cao Y J Yang X 2008 Acta Phys. Sin. 57 3620 in Chinese

2008 57 3620
Cail. Han XY Wen X S 2008 Acta Phys. Sin. 57 1746 in
Chinese 2008 57 1746
Cao Y J Dong CH Zhou P Q 2006 Acta Phys. Sin. 55 6470 in
Chinese 2006 55 6470

Liu Y Z Wang G 2006 Chin. Phys. 15 1843
LuYZ Wen]H Wang G 2006 Chin. Phys. 15 407
WenJH Wang G Liu YZ Yu D L 2004 Acta Phys. Sin. 53

3384 in Chinese 2004
53 3384
Wu F G LiuY Y2002 Acta Phys. Sin. 51 1434 in Chinese
2002 51 1434

WuFG LuZY LuY Y2002 J. Phys. D Appl. Phys. 35
162

10

11

12

13

14

15

16

Wang G WenJH Han XY Zhao H G 2003 Acta Phys. Sin. 52
1943 in Chinese 2003
52 1943

LiuZY Chan CT ShengP Goertzen A L. Page ] H2000 Phys .
Rev. B 62 2446
LiuZY ZhangXX MaoYW ZhuYY YangZY ChanCT
Sheng P 2000 Science 289 1734
Ruzzene M Baz A 2000 Proceedings of SPIE 3991 389
Baz A 2001 J. Vibration and Acoustics 123 472
Thorp O Ruzzene M Baz A 2001 Proceedings of SPIE 4331 218
Chen AL LiFM Wang Y S 2007 J. Sound and Vibration 304
863
WenJH YuDL Wang G Zhao HG Liu Y Z 2005 Chinese J.
Mechanical Engineering 41 4 1 in Chinese

2005 41 4 1



392 59
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Chen Sheng-Bing'"  Han Xiao-Yun Yu Dian-Long Wen Ji-Hong
Institute of Mechatronical Engineering  National University of Defense Technology ~Changsha 410073 China
Received 29 April 2009 revised manuscript received 11 May 2009

Abstract
Piezoelectric patches connected with shunting circuits are periodically placed along a base beam forming a one-dimensional
phononic crystal. Different types of shunting circuits will determine the band structure of the beam. Resistive shunting circuits
can restrain the beam’ s modal vibrations to some extent and the band gaps of the beam can be changed by weakening the
piezoelectric effect. LC shunting circuits can produce locally resonant gaps induced by LC circuits’ electromagnetic oscillations
excited by piezoelectric patches. When resistors are added to the LC circuits the LC circuits’ oscillation will be weakened and

the attenuation amplitude in the band gaps will be lowered but the scope of band gaps are widened.
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