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A Study on the Optimum Design of Constrained layer

for the Damping of Flexural Vibration

Sa-Soo Kim®, "Min-Woo Lee™

ABSTRACT

A general method is presented for the analysis of the damping effectiveness of
viscoelastic layer applied to elastic beam. The damping is attributed to the shear
deformations of the viscoelastic layer. The theory is used to obtain an analytical solution
for three layer treatment. Specific results are then given for sandwich beams with
dissipative cores. The Calculated results by this method are validated by comparison with
the experimental results. Optimum Design of a viscoelastic damping layer which is
constrainedly cohered on a steel beam is discussed from the viewpoint of the modal loss
factor. An object function is a loss factor of 3-layered beam and design variable is the
thickness of constraining layer and viscoelastic layer. Optimum thickness can be obtained

when 3-lavered beam has a maximum loss factor.
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Tablel. Properties of 3 Layered Beam

s . Young's
Length { Breadth [Thickness| Density
.| Modulus
(mm) {mm) (mm) | (g/cm’) s
(N/m™)
Constraing . .
600 32 4.3 74 [206%10
Layer
Viscoelastic
. 600 32 1.4 1.34
Material
Base Beam| 600 32 43 74 206 10"
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ol $7 $% ¥4 ¥H g AL A A
:‘r:

&g & ud
—n__1

=2 = 2w )

AN rE $7 29 $59 2717} 87dB 2o

4ol AgE HAEnE mdzed cAASE
45 Bokth FAALE 9% FIR 14

AFE, 28 HEA Qg9 E4AS5 Aua
474 Table2. ol Yebsich.

Table2. Natural Frequency of 3 Layered Beam
& Properities of Viscoelastic Material for

Calculation

Natural Frequency {Loss Factor|Shear Modulus
(Hz) B Go(N/m”)
65 1.235 110728
173 1.722 228197 ]
339 1.154 5639158
553 1.666 527392 B
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Table3. Optimum Values of Design

Variables
Frequency(Hz) | Huppmm) | Hzep(mm)
65 0.02 2.7
173 0.02 2.7
339 0.02 2.7
553 0.01 2.7
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Tabled. Optimum Values of New Viscoelastic
Material that shear modulus is 100 times larger

than experimental model

Frequency(Hz) Hupp(mm) Haop{mm)
65 5.8 2.7
173 4.0 2.7
339 3.9 27
553 1.9 2.7
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