
 

                                                                                                                        

Title: Coupled universal relations in electro-magneto-elasticity 

 Author (s) Name: Dr. Deepak Kumar
a,b

, Dr. Somnath Sarangi
b 

                          
a
Indian Institute of Technology Kharagpur, India 

                          
b
Indian Institute of Technology Patna, India 

 

 

Abstract  
In the present work, we develop a class of the coupled universal relations with the possible forms of 

electro-magneto-elastic (EME) deformation families in smart materials. In line with that, we adopt a 

classical continuum mechanics-based approach following the second law of thermodynamics. More 

precisely, we first formulate the deformation of an EME continua through the fundamental laws of 

physics with an amended form of energy function. This amended energy function successfully 

resolves the physical interpretation of the Maxwell stress tensor under large deformations. Next, we 

develop the EME coupling type of universal relations through a new inequality for a class of an 

EME material parallel to an equation for a class of an elastic material existing in the literature. At 

last, we propose the possible 

forms of EME deformation families in smart materials for some standard experimental 

arrangements. From the view point of the present study, we believe that we made an e_ort in line 

with the theoretical advancement of smart material deformations, which are under development in 

laboratories worldwide. 
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