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Abstract

With the growth of design of complicated electromechanical systems, the 
coupled design of electrical and mechanical systems have become an important 
branch in mechanical design. When one performs the innovation design of an 
electromechanical system, however, how to derive the dynamic equations is the 
most basic work. In general, the particle or rigid body models are  used in a 
mechanical system, while the resistance, capacity and inductance are three 
fundamental components of an electrical system, therefore, using energy 
viewpoint to couple these different systems are the best physical treatment. 
Moreover, the Lagrange-Maxwell equations are employed to derive these 
equations in electromechanical systems. In this study, we consider composite 
systems in which there is dynamic interaction between mechanical and electrical 
variables. The Lagrange-Maxwell equations are put in order again, and extended 
to discuss the symmetry and conservative quantities of considered systems. The 
degrees of freedom of a holonomic electromechanical system is equal to the mesh 
number of an electrical system. Finally, five examples are provided to 
demonstrate the derived procedure and their conservated quantities are obtained. 
Key Words: Lagrnage-Maxwell equation, electromechanical  system, holonomic 

system, conservated quantity 
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