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Abstract: In order to suppress the flow-induced coupling vibration of rotor blades/bladed drum and
stator caused by the close modal frequencies with the same nodal diameter between the rotor and stator, an
ad-hoc forward design method based on displacement and strain energy density distribution was proposed
to tailor the frequency margin, providing a solid theoretical basis for designing the gap of the frequencys;
and the stiffened area can be preliminarily determined through a single modal analysis, which significantly
shortened the design cycles. The method was then applied to an industrial rotor/stator finite element model
to improve the resonance margin. The influence of structural parameters of stiffeners on the modal
characteristics of rotor and stator was investigated. The resonance margin of the dangerous mode increased
from 3.47% to 10.56% by stiffening. The generality of this method is good, making it suitable for other

types of engines.
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Fig. 1 Preliminary judgment flow chart of the effect of stiffening on modal frequency
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Fig.2 Finite element model of simple cantilever beam
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Fig. 3 Modal shapes and strain energy density distribution of

typical modes of simple cantilever beam
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Table 1 Modal frequency variation of cantilever beam

stiffened at different positions
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Fig. 6 Rotor and stator wavelet velocities at 3 nodal diameters
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Table 7 Influence of different height of stiffener on

frequency of stator dangerous mode
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modal frequency of stator
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Table 8 Influence of different widths of stiffener on

frequency of stator dangerous mode

1R B /mm P& /mm BERARATALAR %
10 27.0 -1.10
20 13.5 -1.66
27.0 ~2.49
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Table 9 Influence of different heights of stiffener on

frequency of rotor dangerous mode

{1 /mm I JEAE S AAR AR %
2 1.38
4 1.83
6 2.08
8 2.25
10 2.37
12 247
14 2.55
16 2.62
18 2.68
20 2.74

F 10 IEEFH AR EEXNEFRRESREZN
Table 10 Influence of different widths of stiffener on

frequency of stator dangerous mode

FEHE/mm IR IR ALAL A%
2.57 0.15
5.14 0.43
7.71 0.87
10.28 1.34
12.85 1.85
15.42 2.32
17.99 2.74
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Fig. 14 Relation curves between the geometric parameters of

stiffener and the modal frequency of stator
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