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Fig. 1. The main structure with vibration absorber.
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Fig. 2. (a): Cross-sectional view of the unimorph harvester (b): View of the transformed cross-section.
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Table 1. Material properties and geometric dimensions of the beam [3].
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Fig. 3. The generated voltage from electric and magnetic field in reference[3].
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Fig. 4. The generated voltage from electric and magnetic field in the present study.
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Fig. 5. Effect of resistance R1 on the generated voltage in reference [3].
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Fig. 6. Effect of resistance R1 on the generated voltage in the present study.
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Fig. 7. Effect of the tip mass attached to the beam on natural frequency.
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Fig. 9. Effect of beam length on natural frequency.
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Fig. 10. Effect of Thickness of the substrate layer on natural frequency.
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Fig. 12. The harvested voltage from the electric field by changing the tip mass of the beam.
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Fig. 13. The harvested voltage from the magnetic field by changing the tip mass of the beam.
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Fig. 14. The harvested voltage from the electric field by changing the width of the beam.
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Fig. 15. The harvested voltage from the magnetic field by changing the width of the beam.
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Fig. 16. The harvested voltage from the electric field by changing the length of the beam.
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Fig. 17. The harvested voltage from the magnetic field by changing the length of the beam.
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Fig. 18. The harvested voltage from the electric field by changing the thickness of MEE layer.
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Fig. 19. The harvested voltage from the magnetic field by changing the thickness of MEE layer.
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Fig. 20. The harvested voltage from the electric field by changing the thickness of substrate layer coil turns N.
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Fig. 21. The harvested voltage from the magnetic field by changing the thickness of substrate layer coil
turns N.
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Fig. 22. The harvested voltage from the piezoelectric section by changing the resistance of the electric field
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Fig. 23. The harvested voltage from the piezomagnetic section by changing the resistance of the electric field.
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Fig. 24. The harvested voltage of the piezoelectric section at the first natural frequency.
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Fig. 25. The harvested voltage of the magnetic section at the first natural frequency.
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Table 2. Optimization variables and goals
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Table 3. Optimized parameter values.
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Fig. 26. Fitness function in each generation.
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Fig. 25. The voltage generated in the electric field with optimized values.
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Fig. 28. The voltage generated in the magnetic field with optimized values.
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Fig. 29. The displacement of the primary system with optimal values.
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