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ABSTRACT

7), Vibration Mode(Z &

B)

The most common type of the piezoelectric energy harvester is the cantilevered beam since it is

attached to the host structure and tuned to the frequency of the base excitation easily. However, the

excessive strain at the fixed end of cantilevered beam causes some problems such as fatigue and

durability. The use of higher vibration modes of the cantilevered beam may reduce the concentration

of the strain at the fixed end since the strains of higher modes are distributed along the span. The

results show that the use of high vibration mode is not efficient for power generation, but it reduces

the excessive strain lever at typical region to prevent the failure by fatigue.
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Table 1 Material properties for energy harvester

Length of the beam, L(mm) 100
Width of the beam, b(mm) 20
Thickness of the substructure, A(mm) 0.5
Thickness of the PZT, hy(mm) 0.4

Young's modulus of the substructure, Y,(GPa) 100
Young's modulus of the PZT, Y,(GPa) 66
Mass density of the substructure, ps(kg/m3) 7165

Mass density of the substructure, pp(kg/m3) 7800

Piezoelectric constant, ds(pm/V) -190

Permittivity, €5, (nF/m) 15.93

Table 2 Length and natural frequencies of models

Model Length Natural frequency[Hz]
[mm] Ist 2nd 3rd
Model 1 100 47.8 299.6 838.9
Model 2 250 7.6 47.8 1339
Model 3 419 2.7 17.1 47.8
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Table 3 Position of strain nodes
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