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A study of experimental modal analysis by means of strain response
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The method of conventional experimental modal analysis in our laboratory is difficult to measure the vibrational characteristic of rotary structure which
was under operation. So, the final purpose is to investigate the vibrational characteristic which was under operation. For that, we analyzed the
experimental mode by using strain gauge, because the acceleration pickup that had been used so far wasn’t able to be used which was under operation.
And, we investigated the vibrational characteristic by using the acceleration pickup and the calculation by computer before operating experiment. Then,
we compared each other and examined the correspondence of the result used strain gauge.
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Fig.1 Flow Chart of Theoretical Modal Analysis
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Fig.3 Flow Chart of Experimental Modal Analysis
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Fig.4 Experiment Mode Shape No.1

(left:acceleration pickup right:strain gauge)

Fig.5 FEM Mode Shape No.1
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Fig.7 FEM Mode Shape No.1
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Tablel.1 Natural Frequency by Experiment (Free Support)

Mode | MEEY Y I T v 7 | BEF—v B
No. [Hz] [Hz]
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3 416.7 417.4 0.17%
4 572.7 568.9 0.66%
5 7012 699.8 0.20%

Table!.2 Natural Frequency by Experiment (Fixed Support)

Mode | MEEY v/ T v7 | Y-V _
No. [Hz] [Hz] a
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Fig.8 Comparison of Natural Frequency by Experiment
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Fig.10 Mode Indicator Function (strain gauge)
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Table.3 Natural Frequency by FEM
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Mode e R EEEDR

No. ma m

[Hz] [Hz]

1 311.9 4.39% 107.4 3.07%
2 331.9 7.26% 192.4 0.42%
3 402.0 3.66% 379.8 2.63%
4 515.5 11.10% 412.5 0.02%
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