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Research on excitability of the wake of stator in aero-engine
to high order resonance of bladed-disk

LI Lin, GUO Ya-ni

(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Targeting the forced vibration of bladed-disk in aero-engine, the impact of the
severity of resonances induced by flow-wake of stator was studied. On the basis of the nu-
merical simulation of unsteady stator-rotor interface flow, both frequency spectrum and spa-
tial spectrum of aerodynamic pressure on the rotor surface were obtained respectively by fast
Fourier transformation. Meanwhile, the excitability of wake was defined as the projection of
aerodynamic pressure on the modal space, also called modal force, so as to evaluate the
strength of resonant response of bladed disk. The analysis shows that the excitability of
wake to a non-primary resonance is much less than a primary resonance. As a result, it is
reasonable that in the operating speed region of aero-engine, the existence of high-order reso-
nances with small complementary angle between aerodynamic force and modal displacement

of bladed disk (small excitability), should be accepted.

Key words: wake-excitation; bladed-disk; high-order resonance; modal force; excitability
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Table 1 Resonant information of the calculated
bladed-disk model

i O. n O, 0.0 w,
1 2 2 1 534 530
2 5 5 2 1336 1277
3 7 7 3 1871 1883
4 10 10 4 2673 2790
5 11 11 4 2941 2794
6 13 9 5 3475 3495
7 14 8 6 3743 3841
8 15 7 7 4010 4053
9 19 3 8 5080 5095
10 20 2 9 5347 5247
11 20 2 10 5347 5416
12 21 1 11 5615 5694
13 22 0 11 5882 5714
14 25 3 11 6684 6641
15 26 4 11 6951 6853
16 27 5 11 7219 7152
17 27 5 12 7219 7272
18 28 6 12 7486 7504
19 29 7 12 7754 7724
20 30 8 13 8021 8023
21 31 9 13 8288 8073
22 35 9 14 9358 9230
23 37 7 15 9893 9844
24 37 7 16 9893 9902
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