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1. Profile of Grzegorz Litak

Prof. Grzegorz Litak is a distinguished scholar in the field of mechanical engineering and nonlinear
dynamics, currently serving as a Full Professor and Head of the Department of Automation at the
Faculty of Mechanical Engineering, Lublin University of Technology, Poland. He has made significant
contributions to the study of nonlinear systems, bifurcation theory, chaotic dynamics, and nonlinear
time series analysis, with his research also spanning areas of mechanical and production

engineering.

This study investigates the dynamics of vibration energy harvesting using a shape memory spring as the
core elastic element. Shape memory aloys (SMAS) possess unique nonlinear properties, such as
superelasticity and hysteresis, which enable them to adaptively tune stiffness and damping under varying
vibration conditions. By integrating a shape memory spring into a vibration-based energy harvester, the
system exhibits enhanced energy conversion efficiency and broader operational bandwidth compared to
conventional linear systems. The dynamic response, frequency tuning behavior, and energy output are
analyzed to demonstrate how the nonlinear characteristics of SMASs can be exploited for harvesting ambient
vibration energy. The findings highlight the potential of shape memory springs in devel oping adaptive and
high-performance energy harvesting devices for practical applications in self-powered sensors and smart
systems.
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