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Dynamic characteristics of blades-disk-shaft-rotor system with
mistuned features
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Abstract: ‘The finite element method~was adopted to establish the dynamics model of
blade and blades-disk as\well as bladés-disk-shaft. Based on the analysis of tuned/mistuned
structure and the dynamic characteristics of model in different levels, the graphs of different
modes and frequency distribution were presented. It was found that the characteristics of the
blades considering disk“and shaft rotor had a very big difference. Some severe separate and
coupled effects-mode appeared in some models. In addition, as the mistune may cause the
blades-disk and blades-disk-shaft modal coupling in different vibration of blade types, the vi-
bration frequency separation and concentration appeared, even leading to the loss of the sys-
tem modal and localized vibration. The mistuned structure led to more continuous modal fre-

quency. It thus brings some difficulties for design of the the blade rotor system.
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Fig.1 Finite element model of the tuned/mistuned blades-disk-shaft rotor system
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Table 1

First 5 natural frequency of single blade

A 4 E f./Hz

M B /m
1 2 by 3 B 4 By 5B
0. 250 32. 44 203. 48 257,78 571. 33 771. 33
0. 225 40. 07 251. 29 517. 90 705. 54 858. 80
0. 200 50. 74 318. 17 401. 74 893. 22 968. 67
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Fig. 2 First 5 modal modes of single blade
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Fig. 9 Frequency distribution of the tuned/mistuned blades-disk model
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Fig. 10 Frequency distribution of the tuned/mistuned blades-disk-shaft model
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