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Abstract Magnetic and mechanical properties of compositionally modulated, amorphous FegZry thin
film were measured as a function of electrolytic hydrogenation charging time, and the relationship be-
tween two properties was investigated. The Young’s modulus of the thin film was measured from the
resonant frequency of a vibrating cantilever sample, using laser heterodyne interferometer which has the
displacement sensitivity of 10™*nm. With the hydrogenation by flowing the current of 26.3 mA/cm® into
the sample, immersed in 2 N phosphoric acid electrolyte, the Young's modulus of FewZry film increased
18 times while magnetization increased 8 times. It provided the evidence that the magnetic property
change of FeywZr. thin film is ascribed by the atomic scale microstructural change. It also provided the
new possibility to investigation of the mechanical property of thin film material with a cantilever sample.
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Fig. 1. Schematic of the measurement system including
laser heterodyne interferometer.
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Fig. 2. Resonant frequency of compositionally modulat-
ed amorphous FeyZr,, sample, before and after electro-
lytic hydrogenation with 1 second charging at 26.3 mA
/cm’® current density.
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Fig. 3. Young's modulus and magnetization of
compositionally modulated amorphous FeyZr,, sample,
as functions of hydrogenation charging time.
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Fig. 4. Quality factor Q change of FesZrs cantilever as
a function of hydrogenation charging time.
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