5530 % 55 12 W) = hE#R Vol. 30 No. 12
2015 4 12 H Journal of Aerospace Power Dec. 2015

X EHS :1000-8055(2015)12-2817-07 doi:10. 13224/j. cnki. jasp. 2015, 12, 001

(B & [ i B X4 XU I A R 3h 5t R0 =2 I

BOA, X8, B, KAX
LA 2 R R BEIR S 2l ) TR Be, dtat 100191)

i B XA R KU R R B0 A B R WS R AR 1 A B X IR IR ik 0 T Y R e LA
ST R B LA R KU R g 2 L SR P R A TS LB I A AR AR AT R A T L A
WA S A 1 L AR AR R 2 T AR LR R SR Ak A BROT R P98 1 o1 R AR 1 oz X e M R 25 IR B 1
SEMR. AT AR R R AR ) AN LA 0. 75 B, TR I R B SR R A IR AER 1 B A R, TR
I8 22 B BEZS B AR N o o JE AR T A (3L B 0. 55 2 0. 68 I A IR SR P A 410 1D 4 Mk 1 TR g B R AR 1 A
T 0T A D 1 S DO T AR T A A 0 S8 S 0.

X 8 W MHs s EAEs MBS SRSk

RESES: V23192 XHERERG: A

Influence of the shroud’s radial position on vibration
characteristics of the fan blade

HONG Jie, WEN Min, MA Yan-hong, ZHANG Da-yi

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

Abstract: For dynamics design requirements with the shrouded fan blade, the influence
of the should’s radial position on vibration characteristics of the fan blade was studied. Me-
chanical model of the shrouded fan blade based on beam theory was bulit, the first order nat-
ural frequency was derived using the Rayleigh method, and the relationship between the
shroud’s radial position and the first order natural frequency was also got. Based on the non-
linear contact finite element method, the influence of the shroud’s radial position on contact
status and vibration characteristics was investigated. The results showed that when the rela-
tive radial position of shroud was 0. 75, the blade had the maximal stiffness and the first or-
der natural frequency; and considering the multi-mode frequencies, the vibration characteris-
tics were optimum when the relative radial position of shroud was 0.55—0. 68. The contact
pressure of the shroud decreased while the relative radial position of shroud increased, the

tangential contact stiffness first increased and then decreased with the rising radial position of

the shroud.
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Fig. 1 Configuration of shrouded fan blade
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Fig. 4 Dimensionless first order natural frequency

varying with the relative radial position of the shroud
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(the relative radial position of shroud is 0. 75)
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Fig. 12 Tangential contact stiffness of shroud varying

with rotation speed
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with the relative radial position of shroud
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