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A Reduced Order Model of Bladed Disks with Geometric Mistuning

Zhang Huiyou, Wang Hongjian

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The blade geometry mistuning can have a drastic effect on the vibration characteristics of the bladed
disk, In order to analyze the vibration characteristics of the bladed disk with geometry mistuning, the expression
of reduced order model is derived from the dynamic equation, based on the modeling method with sectors. The
modal analysis and force response analysis of bladed disks with geometric mistuning are performed by using the
reduced order method, and the result of the natural frequencies and the force response is compared with that by
finite element method. The result shows that the data of the two methods agree well, which proves the validity
and the utility of the reduced order method.
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Fig. 2 Diagram of frequency veering
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Fig.3 Comparison of natural frequency

between FEM and ROM
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Fig.4 Comparison natural frequency’ relative

error between FEM and ROM
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Fig.5 Force response of the mistuned bladed

disk on an engine order excitation 3
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Fig. 6 Force response of the mistuned bladed

disk on an engine order excitation 5
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Fig.7 Comparison the maximum force

response of the mistuned bladed disk
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