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Excitation characteristics of rotor/stator-interaction

flow field and resonant design of bladed disk
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Abstract: Based on the computation and analysis of three-dimensional unsteady flow in-
duced by rotor/stator-interaction, the characteristics of flow excitation to bladed disk were
studied, including frequency-components and circumferential wave-components in the wake
of stator. By combining the resonant condition of bladed disk, a design principle was given
for determining the stator-structural period from the view of avoiding resonance, namely,
the stator-structural period should ensure that in the wake excitation there was neither modal
frequency-component of bladed disk nor circumferential wave-component corresponding to
the nodal diameter of the bladed disk. The formula was given to predict frequency-compo-
nents and circumferential wave-components in wake of stator, making it easier to determi-
nate stator-structural period in design phase. It is shown by numerical analysis that this
method can determinate the rationality (inducing the resonance or not) of stator-structural
period without need of performing numerical simulation of three-dimensional unsteady flow

induced by rotor/stator-interaction.
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Table 1 Resonant information of Rotor 67-bladed disk

O. n (0.« O /Hz w,/Hz M,
2 2 535 539 1
5 5 1337 1350 2
7 7 1872 1893 3
11 11 2941 3043 4
13 9 3476 3519 S
21 1 5615 5533 10
22 0 5882 5828 11
24 2 6417 6483 11
25 3 6685 6784 11
26 4 6952 7015 11
27 5 7219 7271 11
30 8 8022 7939 12
37 7 9893 9903 15
38 6 10161 10132 16
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