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Chemical Composition Dependence of Magnetostrictive Properties of Fe-Pd Alloy Films

Hiromasa YABE and Yoshitake NISH!

Synopsis : The Fe-43.8at%Pd, —60.3at%Pd and —66.9at%Pd alloy films were prepared by DC magnetron sputtering method. The structures of Fe-Pd
alloy films were mainly fcc phase and partially fct phase. The compressive residual stresses were generated in films on film formation. In ad-

dition, the good correlation was obtained between compressive residual stress and coercive force of Fe-Pd alloy films. The Fe—60.3at%Pd

alloy film has the largest compressive residual stress, the largest coercive force and largest magnetostriction. The magnetostrictive suscepti-

bility largely depends on the magnetic susceptibility. These changes in the properties depend on the composition rate of Fe—Pd alloys.
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Fig. 1. Schematic diagram of DC magnetron sputter sys-
tem.

Table 1. Condition of the film formation by DC magnetron
sputtering.

Base pressure 447x10°Pa~ 547x10” Pa

Leak rate 50x 107 Pam®/s
Sputtering gas  |Argon (5 N)
Argon pressure 1.09x 10" Pa~ 1.94x 10" Pa
Target palladium on iron target (mozaic)
Sputtering power |DC 200 W
Sputtering time {3600 s
Substrate Si (100) (5 mm x 25 mm x 0.3 mm)

Substrate temperature |391 = 16 K
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Fig. 2. Schematic diagram of measurement of magneto-
striction by cantilever method.
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Fig. 3. X-ray diffraction patterns of Fe—43.8at%Pd film,
Fe—60.3at%Pd film and Fe—66.9at%Pd film.
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Fig. 4. Change in crystallite against palladium concentra-
tion of Fe—43.8at%Pd film, Fe—60.3at%Pd film and
Fe—66.9at%Pd film.
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Fig. 5. Change in lattice parameter against palladium con-
centration of Fe-Pd films with reference data of
austenite—iron,”” Fe-50at%Pd alloy,” pure palla-
diu1r13209)) and solution-treated Fe-30at%Pd alloy thin
film. '
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Fig. 6. Change in difference in theoretical lattice parame-

ter and measured lattice parameter against palla-
dium concentration of Fe—43.8at%Pd film, Fe—
60.3at%Pd film and Fe—66.9at%Pd film.
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Fig. 7. Magnetization curves of Fe-43.8at%Pd film, Fe-
60.3at%Pd film and Fe—66.9at%Pd film.
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Fig. 8. Change in coercive force against palladium con-
centration of Fe—43.8at%Pd film, Fe-60.3at%Pd
film and Fe—66.9at%Pd film.
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Fig. 9. Change in coercive force against difference in theo-
retical lattice parameter and measured lattice para-
meter of Fe-Pd films.
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Fig. 10. Magnetostriction curves of Fe-Pd films and Fe—
29.6at%Pd rapidly solidified sheet.*"
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Fig. 11. Change in magnetostriction at 80kA/m against
palladium concentration of Fe-Pd films and Fe—
29.6at%Pd rapidly solidified sheet’” with calcu-
lated data of fcc-iron and pure palladium.
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Fig. 12. Change in magnetostriction at 80kA/m against
difference in theoretical lattice parameter and
measured lattice parameter of Fe—Pd films.
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Fig. 13. Change in magnetostrictive susceptibility at 2
kA/m against magnetic susceptibility at 2kA/m of
Fe—Pd films.
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