
Accepted Manuscript

Experimental and Finite Element Analysis to Identify the Source of Vibration

of a Coach

Tian Han, Chenxi Huang, Andy C.C. Tan

PII: S1350-6307(14)00138-1

DOI: http://dx.doi.org/10.1016/j.engfailanal.2014.04.024

Reference: EFA 2303

To appear in: Engineering Failure Analysis

Received Date: 3 December 2013

Accepted Date: 17 April 2014

Please cite this article as: Han, T., Huang, C., Tan, A.C.C., Experimental and Finite Element Analysis to Identify

the Source of Vibration of a Coach, Engineering Failure Analysis (2014), doi: http://dx.doi.org/10.1016/

j.engfailanal.2014.04.024

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.

http://dx.doi.org/10.1016/j.engfailanal.2014.04.024
http://dx.doi.org/http://dx.doi.org/10.1016/j.engfailanal.2014.04.024
http://dx.doi.org/http://dx.doi.org/10.1016/j.engfailanal.2014.04.024


  

Experimental and Finite Element Analysis to Identify 

the Source of Vibration of a Coach 

Tian Han
a
*, Chenxi Huang

a, Andy C. C. Tanb 

a School of Mechanical Engineering, University of Science and 

Technology Beijing, 30 Xueyuan Road, Haidian District, Beijing, 100083, 

China 

b Science and Engineering Faculty, Queensland University of Technology, 

2 George Street, Brisbane, QLD 4001, Australia 

 

Corresponding author. Tel.: +86-10-62332723; fax: +86-10-62333845. 

E-mail address: hantian@ustb.edu.cn (Tian Han). 

 

Abstract: This paper presents an investigation on the cause of severe 

vibration problem of a coach with four-cylinder engine running at an idle 

state using vibration and impact hammer modal experiments to obtain 

the main vibration frequency components and the natural characteristics 

of the coach. The vibration results indicate that the main vibration 

component comes from the vibration transmitted from the engine to the 

chassis frame, which is closely related with the engine idle speed. Based 

on structural simulation analysis of the coach’s chassis frame and 

comparison with modal testing, the coach severe vibration problem was 

due to coupling resonance between the engine idle frequency and the 
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