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Localization of vibration on a framed cylindrical shell with irregular
stiffener size configuration

JI Gang', ZHAO Peng', TAN Lu', HUANG Chun-wen’
(1.Department of Naval Architecture Engineering, Naval University of Engineering, Wuhan 430033, China;
2.Department of Logistics and Traffic Management, Hubei Communications Vocational and Technical College,
Wuhan 430068, China)

Abstract: To confine the vibration energy of a periodically framed cylindrical shell in the pass bands, irregular stiffener size configu-
ration can be used as a control measure. An investigation on localization of a framed cylindrical shell with irregular stiffener size con-
figuration is presented. The vibration of the cylindrical shell is equivalent as a coupled oscillator chain system. Using the vibration
results acquired by finite element method as input, resonance frequency parameter and coupling parameter of the equivalent oscilla-
tor chain can be acquired by identification technology combined with wave number analysis. Then the localization factor of the disor-
der configuration model, which is the quantification of localization, can be predicted using the formula derived for the coupled oscil-
lator chain system. The irregular configuration stiffener size parameter can be acquired using reference model identification technolo-
gy. Analysis of the framed cylindrical shells with irregular stiffener size configuration shows that, vibration can be confined to the
source due to the element ground stiffness irregularity. The degree of localization is related to vibration mode, irregularity configu-

ration parameter and frequency parameter.
Key words: vibration control; vibration attenuation; framed cylindrical shell; disordered structures; localization
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