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(A Study on Optimum Design of an Unconstrained Damping Steel Plate by Using Viscoelastic
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A A, "7 1549 W o 100%, ;" Table 4 Loss factor ratios for partially covered types
b 248 Wle 210%0l4 £AAFH S F7 with equal mass(0.148 ke)

7h5 3. t,= 0.8mm, E,= 0.004736, v ,= 0.3, » 4= 0.5
Damping Layer Loss factor ratios
Ei TR | Specimens
t,(mm) | Area( mm?) Exp. Cal.
(1) H. Oberst and K. Frankenfelt, Acustica, 2(1952)
4 ’ ’ Plate F 2.1 228X 206 0.238 0.2207
ABI81-AB194. ar
(2) D. Ross, E. E. Ungar and E. M. Kerwin, Damping Plate G 3.0 191 %173 0.382 0.3966
of plate flexural vibrations by means of Plate H 35 177x159 | 0414 0.4145

viscoelastic laminate, J. E. Ruzicka(ed), Structural
Damping, Sec.3, ASME, (1959), 50.

(3) D. J. Mead, A Comparison of some Equations for
the Flexual Vibration of Damped Sandwich
Beams, J. Sound Vib., 83-3(1982).

(4) E. M. Kerwin and D. Ross, A Comparison of the Center of plate
Effectiveness of Homogeneous Layer and Y Damping layer
Constrained Layer of Viscoelastic Material in z b /
Damping Flexual Wave in Plates, Proc. 3rd. Intl. ‘ Element 4
Congr. on Acoustics, Stuttagart,(1939). b | ‘
(5) D. R. Bland, Theory of linear viscoelasticity, 2 A~
Pergamon Press, London (1960). AA — Base plate
(6) J. S. W. Rayleigh, The Theory of Sound, Vol 1, e e s 74—
109 (1945). . a T
(7) A. W. Leissa, Vibration of Plates, (1969)58-70, 0(0,0) 0
NASA SP-60.
(8 D. L. G. Jones and M. L. Parin, Technique for
Measuring ~ Damping  Properties of  Thin Fig.l Coordinate system and element division
Viscoelastic Layers, J. Sound Vib., 33-4 (1974),
451.

Table 1 Maximum loss factor ratios by optimization
Damping layer Neutral plane of

t,=1, E,=0.004736, v ,= 0.3, v 4= 0.5 damping layer
modes | (1,Dmode (1,2mode (1,9)mode F B overe
f 1.5t 2t 1.5¢ 2ty 1.5t | 2t - 1 P> Ng:tz&;llnpilsﬁee
7474 0069 | 0069 | 0069 | 0069 | 0.069 | 0.069 - . " Neutral plane
7™ /5 ) 0137 | 0219 | 0142 | 0228 | 0144 | 0236 ‘Base plate of base plate
IR | 98 | 218 | 106 | 231 | 110 | 242

Table 2 Mechanical properties of the damping layer Fig.2 Neutral plane of an element

Young's modulus (N/md) 9701 x 16
Density (kg/m") 1469 % 10°
Center of the composite plate
Loss factor 0.25064
Removed plece

Added piece

Table 3 Loss factor ratios for entirely covered types

ty=0.8mm, E,= 0.004736, v ,= 0.3, v 4= 0.5

Soec Damping Layer Loss factor ratios

imens
pes ty(mm) | Mass(kg) Exp. Cal. Y

Plate A 1.2 0.148 0.158 0.1515

Damping layer

Plate B 2.1 0.259 0.398 0.4047

Plate C 3.0 0.365 0.581 0.6263 0(0,0)

Plate D 35 0.428 0.685 0.7129

Plate E 50 0.609 0.822 0.8564 Fig.3 Piece movement and the size of a piece
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b/2 -0 b/2 fP
3.55 |0.64 |-1.04 |3.68 |-6.00 4.91 {0.89 | 1.45 | 5.07 | 8.20 (1,1)mode
0(0,0)
f2.57 10.72 |0.91 [-2.37 |-3.66 3.56 | 1.00 §1.27 | 3.29 | 5.07
2 £ (@ (1,1) mode
[1.27 10.73 1-0.74 [-0.91 |-1.04 § 177 |1.02 | 1.04 J 1.27 | 1.45 § : Neutural plane of composite plate
a H C.C.P. : Center of composite plate
-0.38 |-0.56 {-0.73 |-0.72 |-0.64 0.53 Jo.7a | 1.02 | 1.00 | 0.89 - Initial conflguration
.85 .38 1-1.27 |-2.57 |-3.55 0.08 10.53 | 1.77 | 3.56 | 4.51 : Optlmum conflguzation
.C.P
0(0,0) a2 x 000 T g
(a) Removed piece (b) Added piece

7

Fig4 Decreasing and increasing ratios of the modal Y b/3 N
loss factors for the first mode.
(1,3)mode

0(0,0)
(b (1,3) mode

Fig.7 Optimum configurations of the damping layer for
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