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1 , Conor D. Johnson( 1982)[1”

.
2 2

ta=0.3048m,b= 0.340m, hi = hs = 0.762mm, h2 = 0.254 mm,E1= E3 = 6.8 X
10° Pa, Pi= Ps= 2.74x 10 kg/m’, Pr= 0.999% 10°ke/m’, Vi= Vi= 0.3, Tb= 0.5, G2 = 0.896
x 10° Pa*

1 )
1
[11] [11]
m, n w/Hz n w/ Hz n w/Hz n
1,1 60 3 0 190 57. 4 0.176 0.2 0. 190
1,2 115 4 0 203 113. 2 0. 188 115.2 0.203
21 130 6 0 199 12. 3 0.188 130.4 0.19
22 178 7 0 181 179. 3 0.153 178.4 0. 181
1,3 195 7 0 174 1%. 0 0.153 195.4 0.174
3 3 *
2 , Es = 70GPa, P = 1.104 x 10" kg/m’, ¥ = 0.33,G =
0.896( 1+ 0.5i) MPar PZT SH, E1 = 49 GPa, Pi = 7.5% 10" kg/m’, Vi= 0.3, e
2 -8 -8
= 632:—6-5(:/1’[1,6”: €,= 1.503x 10 F/m,€33: 1.3x10 " F/m .
-3
, a= 0.3m, b= 0.4m, ,hi= 1.OX 10 "m, h,=
_3 =3
2.0x10 "m,h;= 30%x10 m*
2 ( )
. 3 ht = 3 mm, s
2
®/ Hz n w/Hz n
m, n ®/Hz n
( ) ( ) ( ) ( )
L1 133 8 41x 1072 113 4 8.44x 1072 12. 8 7.17%x 1072
1,2 24 6 4 72x 1072 224 8 4.73x 1072 239.0 4.17x 1072
L3 409 4 2 Bx 1072 409 7 2.73x 1072 42. 8 2.47x 1072
21 310 9 3 Nx 10" 2 311 1 3.52x 102 328.3 3.16x 10" 2
22 218 2 65% 10”2 4221 2.65% 10~ 2 442. 4 2.41%x 10" 2
23 @06 4 1. 88x 10”2 606 9 1.87x 102 631. 6 1.73x 10" 2
33 847 1L 23x 102 934 4 1.23x 1072 966. 4 1.15% 1072
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3 (hi= 3 mm)
w/ Hz n w/Hz n
m, n w/Hz n
( ) ( ) ( ) ( )
1,1 98 4 8 41x 10-2 0. 4 8.40x 10- 2 137. 6 4.37x10- 2
1,2 195 1 4 65% 1072 197. 2 4.56% 1072 25. 6 2.69% 1072
1,3 3559 2 64x 107 2 360. 0 2.58x% 1072 444. 3 1.69%x 102
21 270 1 343x 1072 273.2 3.36% 1072 345.2 2.10%x 1072
22 366 6 2 57% 1072 370. 8 2.51x 1072 45. 6 1.65% 1072
23 5273 1 81x 1072 533. 5 1.77x 1072 638. 2 1.23x 1072
33 812 9 1. 18x 1072 82. 6 1.16x 10~ 2 954. 3 0.86x 10~ 2
3 s 0.5
( 1%) ’ 4 hy=1mm
. 0.4 4 h1=3 mm
. Aq/y
9 2
g 5 , 0.3
Aw/w
) B
* 0.2
3 2,
(T300/ 5208), o1 B/y
[04/904]57 h3 = 2 mm, p3 =
3 3 Aw/w
1.579 % 10’ kg/m’, ol o
[06.08 2.90 0 0 200 400 600 800 1000
% w/Hz
Ay = [ 290 96.08 O |GPa,
L O 0 7.1 5
160.4 2. 90 0
D; = | 290 37.8 0 |GPar
L 0 0 7. 17
4
w/Hz n w/Hz n
m, n ®/Hz n
( ) ( ) ( ) ( )
1,1 71.6 0 160 717 0.160 859 0. 111
1,2 108 8 0 154 109 1 0.154 136. 5 9.80x 10" 2
L3 179 1 0 110 179 8 0.109 220. 2 7.13x 10~ 2
21 24 2 52x 102 2245 5.20x 1072 248. 0 4.25% 1072
2,2 246 7 3 9%x 10" 2 247 2 5.96x 10~ 2 280. 9 4.60% 10" 2
23 2959 6 08x 10”2 296 8 6.04x 102 345. 2 4.47x 10" 2
33 536 0 290x 10”2 5372 2.89x 10~ 2 590. 2 2.39x 10~ 2
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Vibration and Damping Analysis of a Composite Plate
With Active and Passive Damping Layer

Gao Jianxin, Shen Yapeng
( Civil College , Xi’ an Jiaotong University, Xi’ an 710049,P R China)

Abstract: The equations of motion and boundary conditions governing the vibration of nonsymmetric
composite plates with active and passive dampings layer are derived. The analytical solution is first
obtained for frequencies and loss factors of the plates with active constrained layer damping treat-
ments. The distributions of electric potential across the thickness of piezoelectric layer and relevant
governing equations are obtained when the direct and inverse piezoelectric effeds are considered. The

influence of the direct and inverse piezoelectric effects on the frequendes and loss fadors are investi-

gated.

Key words: adive constrain; free vibration; loss fador



