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This research aims at the complement of a process for solving structure-borne sound problems
on machinery. This process is based on the characteristics of Statistical Energy Analysis, for
example, SEA models enable us to know the vibration and sound propagating paths and to identify
the power inputs into subsystems. Four steps are made in the process proposed as followings, 1)
construction of SEA model, 2) identification of power input and power transfer paths during
operation, 3) extraction of SEA loss factors for countermeasure and 4) structural design for realiza-
tion of loss factor desired to be changed. Two elemental techniques are developed and required for
the accomplishment the process, one is for the identification of power input during the operation and
the other the evaluation of the sensitivity of subsystem energy due to loss factors based on the
perturbation method. The process is verified to be applied to a laser beam printer for reducing the
structure-borne sound. As a result, it is shown that the application brings about 4 dB sound pressure
level reduction at a target frequency band in one-third octave band.

Key Words: Statistical Energy Analysis, Method of Vibration Analysis, Vibration of Continuous
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Fig.1 Apparatus of a test laser printer
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Fig.2 Result of sound pressure level of the test printer
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Table 1 Subsystem information

Thickness| Area jWeight

Subsystem No & Name (mm) (mz) (kg)
1] Rightframe 0.8 0.038 | 0.24
2| Leftframe 0.8 0.038 | 0.23
3| Gear box 0.8 0.024 | 0.20
4| Rear cover 0.8 0.030 | 0.13
5| Laser scanner cover 0.6 0.033 | 0.16
6| Laser scanner stay 1 0.025 | 0.19
71 Center plate 0.6 0.022 | 0.10
8| Base Plate 0.8 0.053 | 0.33

(a) Layout

—-|7 4. rear cover }—

—{ 5. laser scanner cover I—

—l 6. laser scanner stay 4|—
—-{ 7. center plate l—
—r 8. base plate l—

(b) Connections

2. left frame
1. right frame
3. gear box

Fig.3 Subdivision of the test printer
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Fig.4 Comparison of energy levels of ‘subsystem. 6
between measured and predicted by SEA model
constructed
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Fig.5 Identified power input during printing
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Fig.6 Power flow at 500 Hz octave center frequency
during printing
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Fig.7 Sensitivity of sound pressure level due to the

fluctuation of loss factors at 500 Hz in 1/3 octave
band during printing
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Fig.8 Structural modification
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Fig.9 Comparison of sound pressure levels with and
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Fig.10 Comparison of coupling loss factor from sub-
systems 1 to 6 between original and counter-
measure
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