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Relationship between rotor/vanes blade number and
nodal diameter number of bladed-disk coupling vibration
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Abstract: Targeting the resonant analysis of aero-engine bladed-disk structure, by stud-
ying the mathematical formula of the gas excitation and nodal diameter vibration in the re-
volving coordinate and based on the positive work condition when the gas excitation acted on
the bladed-disk structure, a relational expression d,, = ‘kNv—an ‘ describing the relation-
ship between the number of nodal diameter and rotor/stator was deduced while the structure
was in resonance. Three numerical examples were given to illustrate the above relation: from
the perspective of aerodynamic work and harmonic response, a bladed-disk structure was in
resonance while the above relation existed and the excited frequency was equal to structural
natural frequency, and moreover, partial blades may be in serious vibration state while the a-

bove-mentioned frequency was equal even if the fore-mentioned relation was not satisfied.
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Table 1 Frequency results of bladed-disk

R B W%/ Hz
0 1 800. 71
0 2 1177.9
0 3 1388.9
0 4 2892.7
1 1 970. 61
1 2 970.61
1 3 987. 41
1 4 987. 41
2 1 997.02
2 2 997.02
2 3 1339.0
2 4 1339.0
2 5 2897.6
2 6 2897.6
3 1 997. 66
3 2 997. 66
3 3 2230.5
3 4 2230.5
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Fig. 12 The second nodal-diameter vibration mode
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