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Analysis of nonlinear response of -shrouded blades system
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Abstract : Base on theideaof alternatingfrequency/time (AFT) domain, an approach to
predict the nonlinear regponse of a shrouded blade system was developed using free mode
shapes Some sources of error in the process of previous AFT were eliminated and the instan-
taneous variety of contact stiff ness was taken into account , improving evidently the correct-
ness and efficiency. Comparison of the calculated and experimental results proves that this
method meet the engineering need of blade damping design fully. Furthermore, influences of
the number of free mode shapes on the calculated results are studied It isfound that in the
neighborhood of the fully dip region, few number of free mode shapes are required in order
to obtain the accurate resonant response of a shrouded blade system; however , it need much
more number of free mode shapes to obtain the accurate response in the neighborhood of the
fully stuck region
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Fig.1 Contact geometry of a shrouded blade system
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Fig 5 Schematic diagram of tracing the trgectory
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Fig 6 Flow chart of the alternating frequency/ time domain method using free mode
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Table 1 Influence of free modes number on the blade response
/ ! %
/s mm / Hz
— — 0 29 32 — —
1 300 0. 29 32 0 0
No = - 100N
5 350 0 29 32 0 0
— — 031 273 — —
1 420 — > 500 — > 200
5 720 0. 273 334 -1194 22 34
No = - 500N 10 840 0. 29 285 - 645 4. 40
20 990 0. 32 278 323 1 83
40 1310 0. 325 276 4 84 1 10
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