
 

 

   

 

   

   Int. J. Vehicle Noise and Vibration, Vol. 3, No. 4, 2007 339    
 

   Copyright © 2007 Inderscience Enterprises Ltd. 
 
 

   

   
 

  

   

 

  

      
 

Effect of servomotor control parameters on the 
dynamic behaviour of a coupled elastic shaft-elastic 
beam system 

K. Alnefaie 
Mechanical Engineering Department,  
King Abdulaziz University, 
P.O. Box 80248, Jeddah 21589, Saudi Arabia 
E-mail: kalnefaie@kau.edu.sa 

Abstract: In this study, a servomotor-driven coupled elastic shaft-elastic beam 
system is analysed. This mechanism has considerable applications in the 
industry and can be present in vehicles. Equations of motion are derived with 
respect to the generalised coordinates of the elastic shaft, elastic beam and the 
servomotor rotation. Frequency equations and mode shapes for the elastic  
beam and elastic shaft are obtained assuming compliant boundary conditions. 
Non-linear terms, which come from the Coriolis, normal and tangential 
accelerations, are retained in the equations. The eigenvalues of the relatively 
elastic shaft-elastic beam system and relatively rigid shaft-elastic beam system 
are analysed with respect to the desired control frequencies and dampings of 
the servomotor. 
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1 Introduction 

Servomotors are rapidly replacing conventional ones. The introduction of servomotors 
has increased the importance of transient motion analysis, which is becoming 
increasingly important and critical in the design of automated machines. This is why 
position control of mechanical systems with structural flexibility has been an important 
research area in recent years. El-Sinawi and Hamdan (2003) developed a new approach 
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