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A New Rotating Blade-Casing Rubbing Model Considering
Flexibility of Casing
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Abstract; Aiming at rubbing fault between rotating blade and casing, and taking elastic blade and
flexible casing as studying objects, a new rotating blade-casing rub impact model was deduced
based on elastic compatibility condition. Then considering centrifugal stiffening, rotating softening
and rubbing softening, the quasi-static bending displacement of blade was calculated based on
relevant theory of material mechanics. The casing was simulated as an elastic ring with spring
support, and the displacement was composed of rigid-body and local-flexible displacements. The
displacement equation of the flexible ring was established according to the principle of energy
conservation, and the structural stiffness followed by local flexible displacement of the casing was
obtained by discrete processing. Because of more parameters considered, the model has a good
generality. Compared with the experimental data and the literature, the model can meet the
requirements of calculation with a higher accuracy.
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Fig. 1 Schematic of forces on blade
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Fig. 2 Decomposition diagram of moments on blade
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Fig. 3 Bending deflection of blade

(a)—£2=5000r/min, F, =2000 N, F, =600 N; (b)—=5000 r/min, F, =200 N, F, =60 N.
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Fig. 4 Model schematic of flexible casing
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Table 1 Comparison of displacement of casing
P54 ko =k, = oo k. =k, =20 kN/m
N 20. 86 55. 0
x10°/pm
RRTERAE 20. 91 55. 8
%10/ pum

R2E/% 0.24 1.45

AR 1A

2
0
----- W B W |
—— HETHAE \
— WRAE VI

E5 Ath - sy ERE R R E
Fig. 5 Schematic diagram of blade-elastic
casing rub-impact
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