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Study on Development of Negative Magnetostrictive Soft Magnetic
Material for Bimorph-Type Power Generation
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This paper describes the development of a negative magnetostrictive soft magnetic film and its application
as a bimorph-type power generation device based on electromagnetic induction. The authors focused on amorphous
Sm-Fe films combining soft magnetic properties and a large negative magnetostriction constant A with in-plane
rotating field annealing in particular, a Sm content of 14 at.% enabled us to obtain a minimum coercivity and high
negative A by in-plane rotating field annealing. To fabricate a cantilever for the bimorph-type device, negative
magnetostrictive Smi4Fess film and polycrystalline Fez7Co7s film (positive magnetostrictive) were deposited on the
front and back of thin glass substrate, respectively. The cantilever demonstrated a larger output voltage than a
unimorph-type device using one side of Fe27Co7s film. We believe that by increasing the cross-sectional area and the

number of coil turns, intermittent operation of small devices is feasible.
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Fig. 1 X-ray diffraction pattern of SmFe
with different compositions of Sm.
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Fig. 2 Sm content dependence of coercivity
in as-deposited SmFe films.
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of applied field.
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Fig. 4 Annealing temperature dependence
of coercivity of Sm,,Feg; film.
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Fig. 5 Magnetostriction properties:
as-deposited Sm, Feg; film shown as
black circles and annealed
Sm,,Feg film (at 150 °C)
as red circles, respectively.
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(b) Top

Fig. 7 Photographs of acrylic jigs for fixing

applied tensile or compressive stress to films.
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Fig. 8 Demagnetization curves of (a) Sm,,Feg; and
(b) Fey;Coys film under tensile (+) or
compressive (-) stress.
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