
 

 

Mechanics and Materials for  
Tribo-tunneling Energy Harvesting  

ABSTRACT 
The direct conversion of mechanical energy into electricity by advanced material-
based devices offers unprecedented opportunities for self-powered electronics, 
robotics, sensors, implants, and potential energy solutions for aerospace missions. A 
conventional piezoelectric or triboelectric nanogenerator converts frictional energy 
into electricity by producing alternating current (AC) triboelectricity. However, 
extremely low current densities attainable with these approaches impose severe 
limitations on their practical applications. In this talk, I will introduce a concept of 
tribo-tunneling direct-current (DC) transport [1-3]. Sliding frictional metal-
semiconductor interfaces have been demonstrated to generate high current density 
on the order of 100 A/m2 by quantum mechanical tunneling. We have observed that 
the illumination of frictional contact can increase the output power through a tribo-
photovoltaic effect [4]. Efforts towards scaling up the output power are presently 
underway offering opportunities for integrated solutions for power generation and 
storage. [5-6] I will discuss the roles and opportunities for advanced materials and 
engineered interfaces (semiconductor materials, 2D materials, phase-transition 
materials, etc.) in integrated energy solutions involving generation, storage, and 
transmission. I will also address the challenges in translating these mechanical 
energy harvesting technologies for immediate industrial and commercial 
applications. 
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