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Table 1. £ and v values of MgO(001) and
bee-Fe(001) based materials.
MgO(001) bee(001)
Orientation [100] [110] [100] [110]
E[GPa] 185 214 132 221
v 0.34 0.23 0.37 -0.05
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Fig. 1 Magnetization curves measured for an Fe(001)
single-crystal film
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Fig. 2 Magnetostrictive behaviors measured along

[100] and [110] under rotating magnetic fields for an
Fe(001) single-crystal film.
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Fig. 3 Magnetization curves measured for (a) FegoAlio
and (b) FesoAlzo (001) single-crystal films.
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Fig. 4 Magnetostrictive behaviors measured along [100]
and [110] under rotating magnetic fields for (a) FegoAlio
and (b) FegoAl20(001) single-crystal films.
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Fig. 5 A coordinate system used in a modified coherent
rotation model.

Fe & TITREK BRI T 2L B — 135 MR R R L X
—ZHARTENMINENEEZTELZ AL, HHZ XV
F—t L TRMMAR T2 X — LRSI L 58
=~V VIRNX—EEZD. ROABT XX

E:%K,-(l—cos49)+MS~Hex-cos(¢—6) (2)
EEITD. 2T, KRR ET TR LR —, Ml

fAFIRAL, Hex IXAMERREYS, 012(001) N Tl10012> 5 DAl
DEEEA, @ 120D E N TI100]7> & DI EBRESS D AN
ThD. EHEO—FEEETF LTIt oEET - oEh T
FNAX—F /NI B I HICRD D, T O, REIIR DT
PEREB O R E & & 720 Fig. 1 107 L= ERORb R & 1%
KELS BARD. 22C, WG LB OIS A
Lk LT HEE—KEIET VERATS. ZOET /L TR
BLUBHMEhiART Fig. 6 1 ORT X 2 ICEH OB LRIz
AN
— //<100> — //<110>

1.0 -
< 4
S 05 Sl .
S
=
g
5]
2 0.5
s —0.5r- T4 N
= |

e
-1.0 T [ I
-1.0 -0.5 0 0.5 1.0
Magnetic field (kOe)

Fig. 6 Calculated magnetization curves by using the
modified coherent rotation model (solid lines) and the
coherent rotation model (doted lines). M:=2.1 T and K1=49
kd/m? are assumed.
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Fig. 7 Calculated magnetostrictive behaviors along
bee[100] and [110] as a function of A by using the modified
coherent rotation model. A is defined as A=Hex/ Ha. A100 and
i1 are assumed to be 10x1076,
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Fig. 8 Magnetostriction constants, Ao and A1 for
Fe-Al(001) single-crystal films.

5 F&O

MgO(001) Bt FEik LI /ER L7z Fe 35 L Y Fer-X(X=Al,
B, Si)(001) B #E f I O 1 2 & Al #sfg 3 CHIE L.
Fe(001) Bk SR D BAA L2435yl J5 171 [100] D g 78 28 B 1 XS & &
TR TE ORIBIXAIINT 2 B85 O K & S ITRFETIFIE—
EThol. —7, BALRET 110l Cix = ARk & 720
Z OWRMEIT R ITVERES & %50 0.7 kOe P2 £ TIIMS K
TFLTRELARY, TN EORY Clifafn L C—Ef %2R
L7z, ZOJFIRZEZR U7 BRI SV 7 & IE— A& [Blis
ETIOVTHRAT L7z, T ORER, bee(001)Hifk S O [BIEL L5
P CORERENIZ OFERMRETHEITKT LT, Bbof
FEDSEIIN U= B35 0 M L 1T R 272012, BALR S50
TIANRZ TR, UK ST 17 Tl AR OZEE) & 7e 5
ZENbhol. HUML 2o R E SONEFHRS L0 K
Lo Th, BALOMAEE N B O —ET D Ok
K5 HmJ7[100] & R )7 111017207 ¢, OB o A BTk
—H L. 207, B LV K& 2B

THZFOEFEIIEZEEIZIE 2 HR0I ENHEL T
STz, KERIZER L7z FerAl 84717 T2 <, Fe-Si <
Fe-BOOD & 4R TH Rk @8 2R L, EE—FBEET
MK DB BAFRECTHD Z L 2R L. 0
FEEL, Z ORENTIC X ALE OB M E OfLE O J5 10 T ORER
O TR EEE & 72 o 7. SEHRRAER TILEER R AR T/)s
& Fe'B A44:% Tld B 2RI ETR U 72 BAs L ES 15 5
n, FEREEREITIECHEEERO B BIKFMEEH LML
2. FOREE, Fe-B &4 % DR DM KAANMEILRE UMb
BILHFETH D FerAlAEREFHLULTWD Z EBRH b MM

>7-.

BEE O AREITOICY Y, B TR SIRE Ao
FREAR O “ARERBRICTR BB L £

SE X

[1] D. Azuma and R. Hasegawa: “Audible Noise from
Amorphous Metal and Silicon Steel-Based Transformer
Core,” IEEFE Trans. Magn., 44, pp. 4104 (2008).

[2] M. Enokizono, S. Kanao, and G. Shirakawa:
“Measurement of arbitrary dynamic magnetostriction
under alternating and rotating field”, /JEEE Trans. Magn.,
31, pp. 3409 (1995).

[8] M. Enokizono, T. Suzuki, and J. D. Sievert: “Measurement
of dynamic magnetostriction under rotating magnetic
field”, IEEFE Trans. Magn., 26, pp. 2067 (1990).

[4] HFE—B, ALFnE, FRFELA, FTHE—, ILIREE : 1(100)
EESROHEAE SR OWEE |, BAISHBSRREE, 22, pp. 645
(1998).

[5] T. Kawai, T. Aida, M. Ohtake, and M. Futamoto:
“Magnetostrictive behavior of Fe-Si single-crystal films
with different orientation under rotating magnetic fields”,
IEEE Trans. Magn., 50, pp.2008004 (2014).

[6] T.Kawai, T. Aida, M. Ohtake, and M. Futamoto: “Effect of
magnetocrystalline anisotropy on the magnetostrictive
behavior of Fe-Si single-crystal film”, J. Magn. Soc. Jpn.,
39, pp. 181 (2015).

[71 T. Kawai, T. Aida, M. Ohtake, and M. Futamoto:
“Magnetostrictive behaviors of Fe-Si(001) single-crystal
films under rotating magnetic fields”, J. Appl. Phys., 1117,
pp. 17A303 (2015).

[8] T. Kawai, T. Aida, M. Ohtake, and M. Futamoto:
“Magnetostrictive behaviors of Fe-B(001) single-crystal
films under rotating magnetic fields”, JEEE Trans. Magn.,
51, pp. 2007004 (2015).

[9] T. Kawai, T. Abe, M. Ohtake, and M. Futamoto:
“Magnetostrictive behaviors of Fe-Al(001) single-crystal
films under rotating magnetic fields”, AIP Advances 6, pp.
055931 (20186).

[10] T. Kawai, M. Ohtake, and M. Futamoto: “Saturation
magnetostriction measurements of magnetic thin films
under high magnetic fields”, Thin Solid Films, 519, pp.
8429 (2011).

(11] ATAEME : [BRBEVEROMER (7)), 4R, pp. 59 (1984).

[12] R. M. Bozorth: Ferromagnetism, Princeton, New Jersey, D.
Van Nostrand Company (1951).

DS

FEGMEwSC 27 1 (FE9H 12 1F, 35 15 1)
ElpR e 124 (FEE 12 1)



