
 

Accepted Manuscript

Vibration and stability analysis of a simply-supported Rayleigh beam
with spinning and axial motions

Kefei Zhu , Jintai Chung

PII: S0307-904X(18)30463-3
DOI: https://doi.org/10.1016/j.apm.2018.09.021
Reference: APM 12473

To appear in: Applied Mathematical Modelling

Received date: 14 February 2018
Revised date: 5 September 2018
Accepted date: 17 September 2018

Please cite this article as: Kefei Zhu , Jintai Chung , Vibration and stability analysis of a simply-
supported Rayleigh beam with spinning and axial motions, Applied Mathematical Modelling (2018),
doi: https://doi.org/10.1016/j.apm.2018.09.021

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.apm.2018.09.021
https://doi.org/10.1016/j.apm.2018.09.021


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Vibration and stability analysis of a simply-supported 

Rayleigh beam with spinning and axial motions 

Kefei Zhu, Jintai Chung*
 

Department of Mechanical Engineering, Hanyang University, 55 Hanyangdeahak-ro, Sangnok-gu 

Ansan, Gyeonggi-do 15588, Republic of Korea 

E-mail: kefeizhu@gmail.com (K. Zhu), jchung@hanyang.ac.kr (J. Chung) 

*Corresponding author 

Highlights 

 We modelled an axially moving Rayleigh beam with spinning motion. 

 We analyzed the vibration and stability of the Rayleigh beam. 

 We calculated more reliable natural frequencies and dynamic responses. 

 

ABSTRACT 

The vibration and stability of a simply supported beam are analyzed when the beam has an axially 

moving motion as well as a spinning motion. When a beam has spinning and axial motions, rotary 

inertia plays an important role on the lateral vibration. Compared to previous studies, the present 

study adopts the Rayleigh beam theory and derives more exact kinetic energy and equations of 

motion. The rotary inertia terms derived by the present study are compared to those of the previous 

studies. We investigate the natural frequencies between the present and previous studies. In addition, 

the critical speed and stability boundary for the spinning and moving speeds are also analyzed. It 

can be observed from the computed natural frequencies and dynamic responses that the present 

equations of motion are more reliable than the previous equations because the present equations 

fully consider the rotary inertia terms. 
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