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Operational Modal Analysis of Rotating Machinery
Using a Modified Frequency Domain Method

M.H. Masjedian and M. Keshmiri

Mechanical Engineering Department, Isfahan University of Technology

Abstract: Operational modal analysis can be used as a useful method for modal identification of rotating machinery.
Response of a rotary machine contains several powerful harmonic components which make the OMA methods face several
problems. In this paper, kurtosis index is used for detection of response harmonic components. Then, CFDD method is modified
for removing the harmonic effects and extracting the modal parameters. Accuracy, applicability and computational efficiency of
the proposed method are evaluated through computer simulation of a 4DOF system, an operational modal analysis experiment on
a steel beam, and operational modal analysis of a large industrial fan in Mobarakeh Steel Complex.

Keywords: Operational Modal Analysis, Rotating Machinery, Harmonic Excitations.
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14. blind source separation
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24. frequency domain maximum

2. ambient test 15. continues time likelihood

3. output only 16. maximum likelihood estimator 25. kurtosis index

4. natural excitation 17. transmissibility 26. mean value

5. stationary 18. enhanced frequency domain 27. expectation value

6. short time Fourier transform decomposition 28. peak picking

7. singular value decomposition 19. curve-fitted enhanced frequency 29. modal assurance criterion
8. modal assurance criterion domain decomposition 30. zero crossing

9. stability diagram 20. modified curve-fitted enhanced 31. logarithmic decrement

10. probability density function frequency domain decomposition 32. positive half power spectral

11. frequency domain decomposition
12. narrowband
13. peak

1. Brincker, R., Andersen P., and Mooller N., “An
Indicator For Separation of Structural and Harmonic
Modes in Output-Only Modal Testing”, Proceeding
of the 18th IMAC, 2000.

4

21. correlation function
22. power spectral densities
23. half power spectral densities

densities

&l
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Harmonic Components in Operational Modal
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