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Fig.1 Schematic diagram of the blade operational modal analysis test
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Tab.1 Modal parameters obtained by
the blade operational modal analysis
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Fig.3 The cross power spectrum sum amplitude
curve between all the measurement
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Analysis of blade working mode based on
basic excitation of vibrating table

HANG Chao, YAN Qun

(Aeroengine Strength Laboratory, Aircraft Strength Research Institute, Xi'an 710065, China)

Abstract: Modal analysis of engine blade can provide data support for high cycle fatigue design and
effectively avoid resonance of blade in practice. Based on working modal analysis theory, an
experimental system of blade working modal analysis is established and presented in this paper.
Adopting vibrating table, the basic excitation was applied to blades. At the same time, the vibration
response of blade surface was also measured and the cross-power spectrum between measurement
points and reference points was calculated. Then the modal parameters (including inherent frequency,
vibration mode and damping ratio) of blade were obtained by using least square complex frequency
domain fitting method. Finally, the influence of different reference points on working modal is
discussed, and some reasonable advice of reference point selection is provided.

Keywords: vibration table; base excitation; operational modal analysis; natural frequency; vibration

mode



