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EWAN#ItEZEB T HFeB-CT7EILT7ZRAEEAD Si FMHE
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2 RS EAEE o R T D LA IEFHEAIRE = R 7 A SEB (B (2t H e < 7 2)
3T TR LR CAHBEHTAREE EEAT

Fe-B-C 7E/L7 7 A&4:1%, 78~80 at% Fe, 12.6~14.3 at% B, 6.4~8.1 at% C OFAREE TIZH T 2B 2~ TIE E D@ T 7 AJEREE
AL, FRHZET 176~178 Am’/kg O EWEREIFIBLZ R"Y. LinL, BT AJEARED B 72 & 72 5 i iH ENMRIRSEIR D I & 047
T ABRBIZ L DREEINS S, TNUHOERD M ERHIGFISTWe., £ 2 TARIFETIE, Si OB XV @ safnmiit 243
% Fe-B-C A0 W7 AURKREDN LaAATe. ZTOFRE, Si% 4 at%iiind 5 2 & TRGEANRAFEERSEAL, FRHCT 7 28K
T RAREIANE LIERT D Z L 2L MNIC LT, E£7o, AaMaE O Fe I om BIREMNCEB LI 5 2 &k v
T ABREC K DWBASTEHABRICZ2 0, 120 pm FREDERAERTE 51380 7 AKRERARIEICH L3 5. £z, ZhbDER
BERTE 5 5EICBVTH, 169~170 A m’/kg O\ VE BEEIFIRESHERF ST D, Si OIRINC X 54 7 ARED M Ei%, Fe
L B, C OFM DR PEEZFO SiNTINEND Z LT, TENT 7 AR FHEBENEM L2720 THDH EEZBND.
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KNER SN TN D, F RS oA /DT h~A RXIET Fe BTENT 7 AHEME

E 0, BEPEERAIITEAYE AN TR S 4, RIS A OHEGEIXFRETH DH. Lo LKUESCHIRIZ X A AD
D e 5 BE FEE TR U 7 B i N2 A (electromagnetlc X, R E O X HmEIL D LB HEE MK T
compatibility: EMC) 23:RD LTS, D=, TAHID, TENT 7 AHEMEBK R EHEFIC KEAE

AU N E G CIRIBER 3D 720y o o UL 6O IA BT TEHDIIEG TILR. FD=8, @Okl
DR DOEENEE->TEY, HHTME BB, L TEWH T 2k REE & b
PERDFER T2, HEHERTR OO RS (25 DFe T ENT 7 ABEOENMHEEIN TN D

ETE, POEBKBERENES 72, SRR R A7 NV —T1F, iR b Z FF> Fe-B-C
DERITRDSDH 5. TENT 7 AEEICER L, BEIME L Aamibo

Fe M7 E/N T 7 AEEIXNARN MBS IS MKV 2 FEICT TR, s ik a2
B Cdh o0, SFBHESIEROREMEM I Ch D7 L, oA 7 ABEZRTIEEENT T AR
A FW & L TR, B X —(bMESE WS DMEGEIERN AT S Z 2R A L. (BRE
SNOHBICEICHEHINTE ., FREICHEE & H LB, 2016). L2ovL, H 7 AEKAEDO HZE L 72
WRMEEI T8, Fl LA IS L 72 iR e E (R HiBE EE ARG D IS SAT, (= To — T, ZZTT,
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IR LIRS, T30 T ZBRBIRE) 2, H T A&
BICLDWBAEN NS, TNHDOHR L B
RSN TV, REFFETIE, Fe 7 ENT 7 254
OB ZEMOWEZ B L Lo nR IR H S
N5, Si DRI L2 Zh b O EIZ OV TG %
1T - 7= (Hagiwara, Inoue, Takeuchi, & Masumoto,

1981).

KERGE

R EHZ Fe (B 99.99%), B (99.5%), C
(99.8%), Si  (99.999%) Z=fER L, 77— WEfifkE
THI30g DREESEER LI, Eer A ) XL
HCHEME L, WEEERER L T D8 — L&
AR LCam L, ESH20 pm, B8 1~2 mm O
BeERERB AR LT, W OO/ EIZHONT
1%, e — Lo Z AL S, K 200 um 2
FEOREIZER L7z, B ORI T~ A7 m A —4
THIE L7, ElofiE%E, Cu K e Lz X
FRIET CRMI L7z, fdi bR 72 & OB E %,
IRAEAEBESHT (DSC) TRHli L7, =iRICK T 5
i b a, BRRFE (R RIS 0.8 MA/m) CHIE
L7z.
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I CRARDaDEFOLND, 4 at% SiNiE Th D
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BT 1 (Feg 19580 145C0.064) 100-5 1 x B D (a) RABKRE
(7), b)EEgaMiE (o), ©)Fa—R&
E(L), ASAEBBERE (), BRILRE (),
(d) BAERAEEHDIEES (AL =T, - T)D
Si REMKRTEH

LREOMEREZRE 2, Si OUINEE 4 at%IZ[EHE
L, BB OMBUKFEEZHAE L. X 2 (2,
Fe-B-C-Si (4 at% Si) &@OfifmfbiiE (T &,
7 A ERBOF EOMBURANEZ R T, S iR
%, Fe EOEME LK T 2EmNR LS.
T A B E R (glass) 13X 2 T@TEIN
bDOTHD. MR THAT 4 $iEk® Fe:B:C i,
Fe-B-C =0 TH 7 A@EBZ R LI-A@LFA—Th
% (RBHE& HELEF, 2016). X2 22 BHI L ki,
Si % 4 at%iNNd 52 Licky, TI7AEBEERT
FARREIPHNE L IR LI Z &b,

X 312, =Rk 28 &t (o) OREK
KAFE A RT. Fe IBEDOBIME & BT o NN %
N, H T ABR & 7~ TR 171 A m’/kg OfE
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Cuk, (Feg 767B0.145C0 085)0651s> as-quenched
free surface
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EENDEHED X REIFTRFE DOREKRFHE

R

R&EH T AR EEE T~ T Al mToMEE L

LT, (1) 3 lmnbllboZerThr e, 2) &
B R T O A8 12%LL B Z22 B K - -
NORRIZH D Z &, (3) FERMBUTEM DRSS
ENABTHDLHZ L, BDREMIZHMONLTVND
(Takeuchi, & Inoue, 2005) . AN 72 2 JF - 058K
FIETHZEICEY, RFE2T7 X LCHRE LR
DFBEENE L @L< D72, R PR R
\Z72%. Fe, Si, B, C DJFEFH28E, £ £H 124,117,
88,77 pm T 5 (Emsley, 1998). Fe 1L Si & 6%
KR&EL,B, ClESi XU EZNZEIUK 25%, 34%/ NS V.
Z ORI Fe & B, C O DJRF- 422 FD Si DR
MENDZ LIZE D TENT 7 ZAFF O T-FEHEE
FERSEEINL, TENT 7 AEDNLERS NI EE X
LS.

Fe-B-C-Si 54T, 7E/N7 7 AL T 5
FIFOE X1 120 pum FEEDSHEMAE SN TEY, —i%H
727 hvA RBIZ K MR OBE I+ Th D &
Bz HhD. 72 Si OB X0 faf b MK T3
DN, K A%DORALOIR T L5l & Hx 12, 352l Lo
JEEORE A ERTE 20T ARRREE IR T 5 2
ENTE, ZRICE D TELT 7 ZABEBHENRE
GICHETE LIk n PRI, ZOTEN
72 AUy MIFEFICREWEF 2 5.

E ]

2

WAL & T T AERB AR Fe-B-C 7 /L
T 7 AGAIT 4 at% Si ZIRIN L, AAakkE ORIk
Fe JEE ) >m BIREMNICE (LS Z Lcky, H
T AR EEE RIBICH ESEHZENTES. £h
I2& D, #1170 Am’kg OFEWBLEMERF L= % £,
#9120 um OEMDERATREIC /2 5 Z & Zfifad L7z,
FRIZEY, NU—A U F 7 H e EOEFRBEE
MOTENT 7 AGEMRPEGICHETEL 2L
WIS D.

HHEE

ABRFEI, FKRSIOR SRR 28 4 HEpESAE - Jt
[FIWTFEHEE S DR 2521 C, TV T A EARR
SthE LTI, S ZICELT, #EER
%.

%{
42

3R

RS, FIEFEA  (2016) . T el &
T A EEEHT % Fe-B-C 7TENT 7 AE4
DBFE) [KARSLRE Y =7 V% —F /LBl 3,
152-156.
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The Effect of Si Addition in Fe-B-C Amorphous Alloys with High Magnetization

Teruo Bitoh', Takanori Hibino?, Hisato Koshiba®
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Fe-B-C amorphous alloys with the composition of 78—80 at% Fe, 12.6-14.3 at% B, and 6.4-8.1 at% C show a glass transition (which means the
alloys have a large glass-forming ability, GFA), and have high saturation magnetization of 176-178 A m*/kg at room temperature. However, the
temperature interval of the supercooled liquid region and the enthalpy change of the glass transition, which are indicators of GFA, are small. In
the present study, the improvement of GFA of amorphous Fe-B—C alloys with high magnetization has been studied. It was found that the addition
of 4 at% Si is increased the width of the supercooled liquid region and is remarkably extended the compositional range showing the glass
transition. It was also found that the distinct endothermic reaction of the glass transition is observed for alloys with the composition adjusting the
slightly lower Fe and higher B side. Alloys with a distinct endothermic reaction have an improved GFA, which enables them to produce thick
amorphous specimens that are 120 pm thick. It is confirmed that the high mass magnetization of 169-170 A m*/kg is maintained in the alloys that
have a large GFA. Since Si has an intermediate atomic radius between Fe and (B, C), the atomic-packing density of the amorphous phase is

increased by the addition of Si. Its high atomic packing density would achieve a large GFA.
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