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Improvements in the magnetic and magnetostrictive
properties of amorphous FeB sputtered films were achiev-
ed by doping them with rare earth elements (RE=Pr and
Tb) were examined in detail for the composition system
Feyo0-:—yB:RE, (x=15-40 at%, y=0-3.5at%). It was found
that magnetic softening is promoted by adding a small
amount of RE (y=1 at% for Pr,y=1.5 at% for Tb), while en-
suring that film maintains a relatively high magnetostric-
tion constant. These properties remain almost completely
insensitive to thermal annealing at temperatures up to
350°C, suggesting that RE elements with large ion radii
act as impurity elements, causally stabilization of the amor-
phous structure and an increase in the electrical resistivi-
ty. The linear change of A vs. H without any hysteresis
loop and the high magnetostrictive sensitivity di/dH are
very favorable for sensor and/or actuator applications.

Key words: soft magnetism, high magnetostriction, amor-
phous thin film, atom size effect, doping rare-earth atoms
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Fig. 1 Magnetization curves of amorphous FeBPr films for various Pr contents.
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Fig. 2 Magnetostriction curves of amorphous FeBPr films for various Pr contents.
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Fig. 3 FeBPr composition dependence of the satura-
tion magnetization M, and electrical resistivity 0.
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Fig. 4 Composition dependence of the magnetic properties of amorphous FeBPr films.
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Fig. 5 Composition dependence of the magnetic properties of amorphous FeBTb films.
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Fig. 6 FeBTb composition dependence of the satura-
tion magnetization M, and electrical resistivity p.

3.2 ThEMICLS Fe B MMOMRE L UBEREOEIL

7ENT 7 R Fe-BALMBIc NS 5 To BRMEIR~E, Aiff
@ Pr Gk C Feloo_r—yB:Th, (18<x<40 at%, 0<y<2.5 at%)
kKoWTH~t, Fig. 5 iczhzEh () il He, (b) BA#
WA H,, (o) Bl EA 2 =oMlR< » EV S LEERER
4. 1 Fig 6 ICHIFIB{L M. B X UBRERF e O =M
R< v B S OERERY. LEOBEEAN AR REF S —#
BSAEFUSBFRINTVWEIEERT. MiBLUpidFe
B-Pr %L EBOBEMZ oM, ThRMOBA I IIKENYE
FEHRAEMSEALTVWE I LDbd B, bbb Fig. b
(a) 15, #x=35at%B, y=15at%Tb OHMRBRIcE VT
H.<030e#% &b, BOEBIHHIERSH, PrEMOE
AHERITD y>2at%Th OMRARIC BV TS H.<300e &
H#gtgekmitt 2R L1z, Fig. 5(b) ic B WA H, oMik< »
¥y 7 %5Rd. FeB-Tb RTREVERFRIcBVWTEAR—

419

NI | -El ectronic Library Service



The Magnetics Society of Japan

wn
-
Il

60

© —>— FeroBao —o— FeroBao —
e, . —— Fer BasPrs | R —— FeriBaePr1 E
z —0— FeesB31Pry Q —0- FessB31Pry Bas oS 39

S = o
u X I 2 &
G E S
Sos \ 29 . S 004 %
8 3 o S 5
Sos 8' 6 2 — o 8
o D\A—A_J%\l\ﬁ ° ° =} @
© z g 2 M 5115} ~o— FeroBao
80.3 % <3 B '5“ —— FeriBzePry
o —O- FessBa1Pr1

0.0 [ 0

0 100 200 300 400 ) 100 200 300 400 0 100 200 300 400

Annealing temperature Ta [T}
(a) Coercive force He

Annealing temperature Ta [C]

(b) Anisotropy field Hk

Annealing temperature Ta [C]
(c) Magnetostriction As

Fig. 7 Annealing temperature dependence of the magnetic properties and the saturation magnetostriction A,.
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