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This paper presents a proof-of-concept of a wheel-based magnetostrictive energy harvester (EH),
which is a vibration-based EH. Coil-wound Galfenol cantilevers with two permanent magnets
(PMs) act EH, while rotating wheels provide a forced vibration to EH. Four different cantilevers
are designed and simulated for various end deflection. As expected from the simulation, the
cantilever end deflection with triple cavity is the most. Three experiments are conducted to
characterize the EH: the first with a magnetostrictive actuator, the second with a motor-driven
wheel, and the third with the dummy weights. From the first experiment, the power reaches about
50 mV due to the relatively small displacement of the magnetostrictive actuator. From the second
experiment, the power reaches about 120 mW. The power from the Galfenol cantilever is
estimated to be about 60% of the total power from the wheel-based magnetostrictive EH.
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Fig. 1 Galfenol cantilevers (Top view)
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Table 1 Material properties of Galfenol

Saturation strain 200 - 250ppm
Curie temperature 676.85C
Density 7800kg/m’
Young’s modulus 75GPa
Tensile strength 350MPa

(a) No cavity (b) Single cavity

058901
H oasazr
019664
omin

(c) Double cavity
Fig. 2 FEA of Galfenol cantilevers

(d) Triple cavity

Table 2 Load analysis of Galfenol cantilevers

Type Total deformation(mm)
No cavity 1.3003
Single cavity 1.8044
Double cavity 1.7697
Triple cavity 1.9325
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