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Investigation of mechanical and electrical stress concentration
coefficients of energy harvesting from piezoelectric materials including
cracks using the finite element method

Majid Jabbari', Omid Raoufi 2

1- Assistant Professor, Department of Mechanical Engineering, Kho.C., Islamic Azad University, Khomeinishahr, Iran.
2- Master, Department of Mechanical Engineering, Kho.C., Islamic Azad University, Khomeinishahr, Iran, Iran.

Abstract

With the application of the piezoelectric phenomenon as a generator of electric energy or as a generator of
vibrational motion, the research on increasing the efficiency of this phenomenon is always ongoing. One
of the effective factors in the efficiency of energy production is the occurrence of cracks in piezoelectric
materials, as a stress concentration situation. In the article, the relationship between the presence of stress
concentration points and electrical energy harvesting in piezoelectric materials is investigated. From the
results, it is possible to find the intensity coefficients of mechanical and electrical stress and study their
for different conditions crack and its length in piezoelectric materials and in the conditions of mechanical
and electrical loading. According to the results, the error obtained from the point matching
method is 4.6 and the J integral is 2.9 percent with internal cracking under compound loading.
The results show that the mechanical and electrical stress concentration coefficients change with the
change of the stress application conditions, the crack and the material.

Keywords: Genetic algorithm, Numerical method, Piezoelectric, Optimization, Voltage.
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