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ABSTRACT

The vehicle design engineers have studied the method of applying damping materials to the
vehicle bodies by computer simulations and experimental methods in order to improve the vibration
and noise characteristics of the vehicles. The unconstrained layer damping, being concerned with
this study, has two layers(base layer and damping layer) and provides vibration control of the
base layer through extensional damping. Generally this kind of surface damping method is
effectively used in reducing structural vibration at frequencies beyond 150 Hz. The most important
thing is how to apply damping treatment with respect to location and size of the damping material.
To solve these problems, the current experimental methods have technical limits which are
cumbersome, time consuming, and expensive. This paper proposes a method based on finite
element method and it employes averaged ESE(element strain energy) percent of total of dash
panel assembly for 1/1 octave band frequency range by MSC/NASTRAN. The regions of high ESE
percent of total are selected as proposed location of damping treatment. The effect of damping
treatment is analyzed by comparing the frequency response function of the SPCC bare panel and
the damping treated panels.
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Table 1 Equivalent Young's modulus and equivalent

loss factor
Frequency(Hz) 19 141 433
Equivalent
Young's modulus 276 389 468
E,,(GPa)
Equivalent loss
factor 0.224 0.242 0.234
Teq
- Base layer : SPCC steel beam (0.8t)
Structure of |- Damping layer : Asphalt damping
unconstrained material (2.3t)

layer damping Damping layer

! : Base layer
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Fig. 3 Finite element model of dash panel assembly
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Table 2 Difference of averaged mobility of damping
treated panels for the SPCC bare panel

Node Panel AM,, at AM at
No. models 125 H2(dB) 250 Hz(dB)
Case 2 -1.6 -1.5
7999 Case 3 -1.3 -1.2
Case 4 -2.5 -5.1
Case 2 -0.1 -0.9
12111 Case 3 -0.3 -1.1
Case 4 ~-0.3 -14
Case 2 -2.2 -0.7
21926 Case 3 -2.4 -0.5
Case 4 -3.5 -1.6
Case 2 -0.3 -1.5
22107 Case 3 -0.5 -4.1
Case 4 -0.8 ~-5.2
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