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Vibration Analysis of Rotating Structures Composed of Beams and Shells
Employing Multi-Reference Frames
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Jung Min Kim, Hong Hee Yoo
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Model(F 5 2% 2 d), Geometric Stiffening Effect(7]3t83 74 & 7}), Dynamic Equilibrium($3 3¥),

Vibration Analysis(2 %3} 41)

ABSTRACT

In this paper, a modeling method for the vibration analysis of rotating structures composed of beams and shells employing multi-
reference frames is presented. The rotary inertia-effect and the geometric stiffening effect that results from centrifugal inertia force
are considered for beams and shells with lumped mass model. In most previous studies, single reference frame has been employed for
the vibration analysis. In the present study, a modeling method employing multi-reference frames is presented, and the effects of
employing multi-reference frames on the analysis accuracy are investigated through solving numerical examples.
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Table 1 Properties of the structure

AHg-sEA T

E P v I A !
Beam | (N/m?) | (kg/m) (m*) | (m?) |(m)
7x10° | 1.5 |028 12107 |gx10® | 5
E p a b h

2 2 v
Shell | (N/m”) |(kg/m*) (m) | (m) [(m)
7x10° | 15 103 | 1 0.8 |0.01
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