10(_1‘
H
b
o
)

I
o
i)
o
- Lr
Hr

A A 1L E A7 &, pp. 261~266, 2001

SEFA 7S ol 83 B ZR AEA]

Vibration Control of Laminated Composite Beams Using Active
Constrained Layer Damping Treatment

I I A I AR
Young Kyu Kang and SeungBok Choi

(2001 6€ 199 "5 0 20019 8¢ 229 HALSR)

Key Words : Active Constrained Layer Damping(5&7+47%44]), Viscoelastic Materiall H€bd 2 8).

Laminated Composite Beam(#-3-#3 3 1) Piezoelectric Sensor/Actuator($Hd 7+2]7)/3 2 7)),
Vibration Control{ 2% #¢}), Finite Flement Method{ §3F8. 24

ABSTRACT

The flexural vibration of laminated composite beams with active and passive constrained layer
damping has been investigated to design a structure with maximum possible damping capacity. The
equations of motion are derived for flexural vibrations of symmetrical, multi-layer laminated beams,
The damping ratic and modal damping of the first bending mode are calculated by means of
iterative complex eigensolution method. The direct negative velocity feedback control is used for the
active constrained layer damping. It is shown that the flexible laminated beam is more effective in
the vibration control for both active and passive constrained layer damping. and this paper addresses
a design strategy of laminated composite under flexural vibrations with constrained layer damping.
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Table 1 Natural frequencies of aluminum beam
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Mode FEM(Hz) Exp(Hz)
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Fig. 3 Damping ratio vs. feedback gain for an
aluminum beam
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Property Symbol Value
Youngs modulus(0 deg) E 114.7%10" Pa
Youngs modulus(90 deg) B |7589x10" Pa
Shear Modulus Gy  |477x10" Pa
Poissons ratio v, 0.28
Volume density 0 1510 kg/m*
Damping capacity(0 °) ¢q  |0.013966
Damping capacity (90 °) pe  0.049120
Damping capacity (Shear) pqr (0074344
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Table 3 Mechanical properties of PVDF film
Property
Property Symbol Value
Youngs modulus £ 2.5 Gpa
Piezoelectric Strain Const. dy  123%x107° m/v
Piezoelectric Strain Const. dy  3X10° m/V
Piezoelectric Stress Const. e, [216%107 Vm/N
Piezoelectric Stress Const. ew  19%107 Vm/N
Density e 1780 kg/m’
Poissons ratio v 0.3
Coupling coefticient ky 1012
Coupling coefficient kyp 010
Table 4 Mechanical properties of piezoceramic
Property
Property Symbol Value
Youngs modulus £ 59 Gpa
Dielectric constant 53T 24000
Coupling coefficient by [0.36
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Piezoelectric voltage const ey |F87x107 m¥/C
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