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Establishment of Design Methodology of a Low-frequency Energy Harvesting System
Using Magnetostriction Material
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In this research, it was verified that the optimal prestress for giant
magnetostrictive material is 8WPa. It also was found that a use of aluminum coil is quite effective from
the viewpoint of weight saving though it decreases a produced electric power by 20-30%. We also made
comparisons in terms of a magnetic circuit, namely comparisons between a closed circuit and open circuit.
We expected that a generator with the former circuit should result in a better performance than that with
the latter due to a better magnetic containment effect of the former configuration. However, we did not
get a clear evidence endorcing the expectation. It will require further investigation in future.
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Table.1 Terfenol-D @ 3= 2244 B

Terfenol-D
Magnetostriction 1200-2000ppm
Young's Modulus | 25-35GPa
Curie Temperature | 380°C
Tensile Stress 28MPa
Energy density 14~25kJ/m’
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