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Mechanical Control of Properties in
Ferromagnetic Metal Thin Films Deposited on Flexible Substrate
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The inverse magnetostriction effect has been studied using various ferromagnetic materials.
An internal stress, which is often caused by the lattice mismatch, can be an important factor
that affects the magnetic anisotropy. Recently, the voltage control of magnetic anisotropy in
ferroelectric/ferromagnetic structures has been reported, where the electric field on a ferroelectric
material or piezoelectric transducer results in an external strain on the ferromagnetic materials.
Itis known that a strain on the order of 0.1% generally results in plastic deformation of most bulk
metals. In thin films, however, the yield strength is expected to increase. Using a ferromagnetic
film deposited on a flexible substrate is one of ways to apply larger strain on the order of ~1%.
We reported that uniaxial stress-induced reversible modulation of the perpendicular magnetic
anisotropy in TbFeCo and Co films deposited on a polyethylene naphthalate (PEN) substrate.
We also reported the reversible switching of the in-plane easy axis and very large modulation
of the magnetic anisotropy field in Ni thin films deposited on a PEN substrate. A change in the
anisotropy field of ~0.3 T was achieved by applying an in-plane strain up to 2.3%, which was
an order of magnitude larger than previously reported. This large strain resulted in an order
of magnitude larger change in the anisotropy field compared to the previous reports, and is

comparable to the change that occurs in giant magnetostrictive materials.
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