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ABSTRACT

In automotive industry, all passenger vehicles are treated with damping materials to reduce structure borne noise. The
effectiveness of damping treatments depends upon design parameters such as choice of damping materials, locations and size of the
treatment. Generally, the CAE method uses modal strain-energy information of the bare structural panels to identify flexible regions,
which in turn facilitates optimization of damping treatments with respect to location and size. This paper proposes a design of the
damping material with a CAE(Computer Aided Engineering) methodology based on finite element analysis and DOE(Design Of

Experiments) to optimize damping treatments.
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Fig.1 FE model of front door
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Fig.2 Experimental set-up for modal test

Table 1 Apparatus of automotive door test
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MSC-Nastran 2] Normal Mode(Sol 103)31412 48
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Apparatus Model
FFT analyzer LMS CADA-X
Exciter B&K 4805
Charge Amplifier B&K 2626
Power Amplifier B&K 2707 FEEH
Accelerometer B&K 4506 :

3. M fix MF
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Damping Materts]

f Base Structure ?

{a) C ined layer dampi U ined layer d

Damping Material

ase Structure

Fig.3 Sketch of constrained layer and unconstrained
layer damping

- 119Hz - - 152Hz -

Fig.4 Strain energy distribution of automotive door

Fig.5 Position of damping material on an automotive
door
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Fig.6 Comparison of FRFs according to damping
material (Casel & Case2)
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Table 2 Orthogonal array table for DOE

DVI1 DV2 DV3 DV4
1 0 0 0 0
2 0 1 1 1
3 0 2 2 2
4 1 0 1 2
5 1 1 2 0
6 1 2 0 1
.7 2 0 2 1
8 2 1 0 2
9 2 2 1 0
W4 AA wgel Y 35F An WIEE
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DV4 = 27|24 71E0 2 AQA ro]z2E £
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E 15-25cm, w7 E M 23 Zdo] DV2 =
5~15cm, A A F7] DV3 & 1~2mm o}3 A A
Ax9 7] DV4 = A,B,CE HARAFHA.
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Fig.7 Design variable for damping material size
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Fig.8 Sensitivity for characteristic

Table 3 New combination of design variables

DV1 DV2 DV3 DV4

New Model 0 1 1 0

Fig.9 Damping material of the new model
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Fig.10 Comparison of FRFs according to viscoelastic
patches (Case!l & Case2)
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