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Fig. 1. The value of M;;s as a function of the B content.
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Fig. 2. The value of He as a function of the B content. The
results measured in the easy and hard directions are indicated
by open ald filled circles, respectively.
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Fig. 3. The value of A as a function of applied magnetic
filed for a B-free alloy thin film (open circles) and for a thin
film with a B content of 9.9 at.% (filled circles). Since the
sign of magnetostriction of Sm-Fe based alloys is negative, —
A is actually plotted in the figure so that the data shown are
positive.
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in Fig. 3, —A is actually plotted in the figures so that the data
shown are positive.
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Fig. 5. The value of M;s as a function of annealing tem-
perature for a B-free alloy thin film (open circles) and for a
thin film with a B content of 7.2 at.% (filled circles).
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Fig. 6. The value of Hc measured in the easy direction as a
function of annealing temperature for a B-free alloy thin film
(open circles) and for a thin film with a B content of 7.2 at.%
(filled circles).
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Fig. 7. X-ray diffraction patterns as a function of annealing temperature (a) for a B-free alloy thin film and (b) for a thin film

with a B content of 7.2 at.%.
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Fig. 8. The value of A as a function of applied magnetic
filed for samples in the as-deposited (open circles) and
annealed states (filled circles). The results are (a) for a B-free
alloy thin film (at an annealing temperature of 400 °C) and
(b) for a thin film with a B content of 5.85 at.% (at an
annealing temperature of 300 °C). As in Fig. 3, —A is actually
plotted in the figure so that the data shown are positive.
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Effects of B addition and heat treatment on the magnetic and magnetostrictive properties of amorphous SmPFe, thin films
are investigated. A significant improvement in the magnetostrictive properties at low magnetic fields is observed with the
addition of B. This improvement, however, is achieved at a heavy cost of intrinsic properties such as saturation
magnetostriction. For example, at a magnetic field of 30 Oe, magnetostriction of a thin film with a B content of 9.9 at.% is
increased from 190 to 333 ppm, but saturation magnetostriction is decreased by more than 50 %. This result is in accord
with the deterioration (reduction) of saturation magnetization and the improvement (reduction) of coercive force at this B
content. The magnetostrictive properties are also improved by annealing and optimum annealing temperature is found to be
in the range 300~400 °C. The main reason for the improvement is mainly considered to be due to the reduction of coercive
force caused by stress relief, not due to the ultrafine SmFe, precipitates which were originally expected to form by annealing.



