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Study on the Influence of Amplitude Dependence of SEA parameters

for a Single Flat Plate
KURODA Katsuhiko, HORITA Ryu

Summary
In this paper, in order to assist in quantitative evaluation when constructing an experimental
SEA model, we first conduct the FEM calculations in numerical experiments to determine the
large and small damping characteristics of a single flat steel plate structure. Then, using FEM
and real experiments, we show the degree of variation in the FRF results and the SEA
parameter results at five levels of input force from 1 N to 5 N. As a result, in the case of structure
with large damping, it cannot be seen the influence of amplitude dependence of the FRF results.
However, the results of the subsystem vibration energy normalized by the input power, which is a
SEA parameter, showed the influence of amplitude dependence at relatively small input force. In the
case of structures with small damping, the influence of amplitude dependence can be seen in the FRF
results. The results of the subsystem vibration energy normalized by the input power showed that
the results were more likely to vary due to the spatial averaging process of the number of input and

response.
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Fig.1 Test-plate structure: points marked “ X are excitation points,
and “O” are response points.
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Fig.2 FRF results of the magnitude and phase when the position a is
excited.
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Tablel Comparison between the original and damped plate of the
natural frequencies except for the rigid mode by FEM calculations.

Unit Hz
order | original | damped
1 24.3 21.5
2 30.1 26.6
3 66.2 58.5
4 67.6 59.7
5 99.8 88.2
6 115.0 101.7
7 117.9 104.2
8 134.8 119.2
9 163.4 144.5
10 181.8 160.7
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Fig.3 Comparison of normalized energy of subsystem by experimental
test due to the difference in the magnitude of the input force and FEM

results.
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Fig.4 Comparison of standard deviation of normalized energy of
subsystem by experimental test due to the difference in the magnitude
of the input force.
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Fig.5 Comparison of energy of subsystem on the a location of
excitation point response at 315 Hz band by experimental test due to the
difference in the magnitude of the input force.
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Fig.6 Comparison of accelerance on the a location of excitation point
response by experimental test due to the difference in the magnitude of
the input force.
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Fig.7 Comparison of standard deviation of accelerance on the a location
of excitation point response by experimental test due to the difference
in the magnitude of the input force.
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Fig.8 Comparison of normalized energy of subsystem on the a location
of excitation point response by experimental test due to the difference
in the magnitude of the input force and FEM results.
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