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A Study on Prediction of Vibration and Sound Pressure Response for SEA

Considering Variation of Vibration Input Power

KURODA Katsuhiko

Summary
The authors developed the structural design process on the basis of experimental SEA for reducing
structure-borne sound. However, it was difficult to predict the sound pressure accurately in order not
to predict the variation of vibration input power by structural modification. There are four steps in
the process, at the third steps, the process identifies the internal loss factors (ILFs) or the coupling
loss factors (CLFs) which should be changed in order to reduce the noise radiated from the machinery
using sensitivity analysis to the squared sound pressure at the evaluation point. The sensitivity
analysis is based on the perturbation method, the squared sound pressure or the vibration energy are
evaluated regarding the variation of respective loss factors and input power. For two SEA models are
used with and without predicted vibration input power by structural modification, parameter study
are implemented by analytical SEA. As a result, it can be seen that sound energy values for the SEA
model without using the predicted vibration input power for structural modification by a partial
thickness change are overestimated for a flat plate. The same phenomenon for L shaped plate was

also confirmed by the experimental test.
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(b) Radiated power.

Fig.1 Influence of structural input power and radiated power
at 100 Hz by difference condition based on wave analysis.
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Fig.2 Test plate 1, including excitation (arrow), response (blue
circles), and evaluation (hat) locations of subsystem.
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Fig.3 Influence of structural modification by numerical
analysis.
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(b) Comparison of sound energy.

Fig.4 Comparison between measured result and predicted
results with and without variation of input power by numerical
analysis.
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Fig.5 Sensitivity of vibration energy and sound energy due to
fluctuation of structural input power by numerical analysis.
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Fig.6 Comparison between measured result and predicted
results with and without variation of input power by real world
experiment.
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Table 1 Number of modes per band for each subsystem.

Subsystem 1 Subsystem 2

20 1 0
25 1 1
315 0 1
40 2 0
50 1 0
63 1 2
80 2 0
100 1 1
125 3 3
160 2 1
200 4 2
250 4 3
315 6 4
400 5 3
500 9 6
630 10 7
800 13 6
1000 14 11
1250 19 12
1600 26 14
2000 30 20
2500 38 24
3150 51 30
4000 62 38
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Fig.8 Comparison between measured result and predicted

results with and without variation of input power by real world

experiment for L shaped plate.
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