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Present Research Focus: 

 
Because of the novel mechanical and electronic properties, recently nanomaterials 

based structures have engrossed great deal of attention of the scientific community. As 
controlled experiments in nanoscale are difficult, theoretical and computational analysis 
of nanostructures is an important issue concerning its applications. Due to the in-built 
discreteness of the nanostructures (carbon nanotubes and graphene sheets), atomistic 
methods such as molecular dynamics (MD) are generally applied to study the physical 
behavior of nanostructures. However these methods are limited by high computational 
capacities. Consequently continuum modeling is receiving increasing attention for 
nanostructural analysis. Typical nanostructures include nanobeams, nanoplates, 
nanopeapods, nanorings, nanocones, nanoshells, CNTs etc.  

Both experimental and atomistic simulation results have shown a significant ‘size-
effect’ in mechanical properties when the dimensions of these structures become small. 
Size effects are related to atoms and molecules that make up materials. At nanometer 
scales, size effects often become prominent. As the length scales are reduced, the 

http://iitkgp.academia.edu/TonyMurmu


Expert Registry Details 
 

 2

influences of long-range inter-atomic and intermolecular cohesive forces on the static, 
buckling and dynamic properties tend to be significant and cannot be neglected. Our 
research group focuses on developing and simulating advanced theoretical and 
computational nano-scale models for accurately analyzing the mechanical characteristics 
of nanostructures with integration of ‘nano’ effects. 
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