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A Study on Identification of Exciting Sources Using
Vibration Intensity Measurement

Naoya KoJIMA, Keiji KOBAYASHI, Shin-ichi OKAMURA and Hai ZHOU

ABSTRACT
In determining the effective ways of reducing the vibration and noise of machinery, it is important to

know the exciting sources which cause vibration and noise at each part of their structure and the various

transmission paths to it. The sound intensity measurement was introduced to identify the sound sources

in a machine structure and sound energy flow in the propagating space. This technique has become

popular as a skillfull means of machine noise control. While the method of measuring vibration intensity

to find the exciting sources and its application to a machine structure is still unsatisfactory.

In this paper, an attempt has been made to measure the vibration intensity vector generated by an

impulsive force on a rectangular steel plate being subjected to background vibration. The requirements

for a practical method of obtaining an accurate vibration intensity measurement were also discussed.
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Table. 1 Upper limit frequencies of each V. I.

pick-up
Plate thickness
[mm] 1.2 1.6 2.0
Pick-up No.

1 1.6 kHz | 1.25kHz | 1.6 kHz
"""""""" 2 |3.15kHz | 3.15KkHz | 3.15kHz
""""""" 3 |1.6 kHz |2.0 kHz | 3.15kHz
""""""" s+ | 1.25kHz|1.6 kHz|1.0 kHz
"""""""" 5 | 1.25kHz|1.25kHz | 1.25kHz
"""""""" 6 | 1.6 kHz|1.25kHz | 1.25kHz
""""""""" 7 | 1.6 kHz| 2.0 kHz | 3.15kHz
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Table. 2 Detection condition of vibration inten-
sity vector
(a) Relation between S/N ratio and detection

condition
No. |S/Nratio| No. |S/Nratio| No. [S/N ratio
1 5.62 O 6 3.00 O 11 1.86 A
2 4820 7 | 2800 12 | 1654
3 4300 8 [200]| 13 |13%5@
4390 9 |29 4|15 e
5 |amO | 0 (254 15 Lze
(b) Relation between Ts and a/b
a/b s 4 ms 6 ms 8 ms
7.5 5.62 O 4.82 O 4.30 O
S50 | 390 | 3380 | 3.000
37 2800 | 2400 | 2154
29 | 2194 1864 | 1654
19 | 1%e  15e  Lee
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Fig.15 Distribution of V. I. vector on a test plate
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