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Abstract: Addition of a small amount of Gd to the Fe-Co-B based glassy alloy in (FesCoq5)71.:Gd,NbyBss
(x =2.5-4.5) increased the stabilization of supercooled liquid and glass-forming ability (GFA). The largest
supercooled liquid region of 102K was obtained for the x = 3.5 alloy. The best GFA with a diameter of over 5
mm was achieved for the x = 3.5 alloy. The (FeysCoq5)67.5Gd3 sNbsB,s glassy alloy exhibited good soft mag-
netic properties, i.e., rather high saturation magnetization of 0.86T, low coercive force of 4.2A/m, and low
saturated magnetostriction of 6 x 107,
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Fig. 1 DSC Curves of (FeysC00s)71.xGdxNbsBys ( x = 2.5 - 4.5)
Glassy alloys.
1 (FegsC005)71xGd\NbBos (X = 2.5 - 4.5) &4 B9 DSC k.
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Fig. 2 DTA Curves of (FepsC0s5)71.«GdxNbsBys ( x = 2.5 - 4.5)
Glassy alloys.
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Fig. 3 Photo of as-cast (FepsC0os)71xGdxNbyBys ( x = 2.5 - 4.5)

alloy rods with diameters of 2 to 5 mm.
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Fig. 4 XRD patterns of (FegsC0g5)71:xGdxNbsB,s ( x = 2.5 - 4.5) alloy
rods with diameters of 2 to 5 mm.

4 H12J 2-5mm (FeosC005)71.GAxNbsBos ( X = 2.5 - 4.5) & &rittkt
B9 XRD M.
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Table 1 Thermal Parameters and Critical Sample Diameters of
(Feo5C005)71.xGdxNb,Bys (X = 2.5 - 4.5) Glassy Alloys
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x=3 857 - 946 89 1506 0569 4.0
x=3.5 854 - 956 102 1453 0589 5.0

x=4 855 912 969 57 1473 0.580 4.0
x=45 856 901 949 45 1501  0.570 <4.0

DA% H AR BE K I & R B3N, Gd v It
h 3.5%HMF, GFA LBIE K, BB A HieiA 3
5mm. X TR0 Gd f)(Fe, Co)-Gd-Nb-B R FL 1A% &8 3%
1, Hd. 5 T, 2 RGN KR,

3.3 A EEBHIRRI1ERE

WAR T B SR IEIRAE I x = 3.5 &4
BUMERFER )22 PERE . (FeosC0o.5)67.5Gds sNbyBos 542
A R R REERE, MRS 0.86T Him
TN 42A/m. WRIRELE 4G R 6X10°, A &4
HAEMRFEW S ERE, R4WNmE (o) N
3854MPa. FiPEfRE (E) 24 1056GPa. 4k Tl (H,)
) 1056,

4 &

(1) E(F60,5C00A5)7l—debe4B25 (x=25-45) =
SRN, GaN TREHE Gd & &30 &
N Gd G RART x =41, SE HIFONBIEH LS .
55 R I 45 i AAT ARG FAS B, B4 A
T AH HH 82K #4013 102K 5 F#IK % 45K, 7E x=3.5 1
B3R TR 100K (1) 98 1 A AT X

(2) Gd FH/ANT 3.5%I0, Gd FESEm, S
Ty BERC, S BWHEEE 2 oo i iior i, &
S T EHEN K, x=35 &SR GHKMN T H
M = B TELRe )y, AR AR T HAR N
Smm ¥ B SEAHFEE A

(3) (Fey.sCop 5)s7.5Gd3 sNbyBos 75 <5 AT BT 4
FEVERVOL 10 22k RE, MORIREALSRIE N 0.86T Hr
WA 42AMm. MRIREERAE AL 6 X 10, H 4l

978-1-935068-41-9 © 2010 SciRes.

The 7th National Conference on Functional Materials and Applications

BRI (g, M 3854MPa. #PEMR (E) y 1056GPa-
HEGHIE (H) A 1056,

References (&% 3CHk)

[1] A. Inoue and J. S. Gook. Fe-based ferromagnetic glassy alloys with
wide supercooled liquid region[J]. Mater. Trans. JIM, 1995, Vol. 36:
1180-1183.

[2] A. Inoue, B. Shen and A. Takeuchi. Developments and applications
of bulk glassy alloys in late transition metal base system [J]. Mater.
Trans.JIM, 2006, Vol. 47: 1275-1278.

[3] A. Inoue and A. Katsuya. Multicomponent Co-based Amorphous
Alloys with Wide Supercooled Liquid Region [J]. Mater. Trans.
JIM, 1996, Vol. 37: 1332-1336.

[4] A. Inoue, T. Zhang, T. Itoi and A. Takeuchi. New Fe-Co-Ni-Zr-B
Amorphous Alloys with Wide Supercooled Liquid Regions and
Good Soft Magnetic Properties [J]. Mater. Trans. JIM, 1997, Vol.
38:359-362.

[5] P. Pawlik, H. A. Davies and M. R. J. Gibbs. Magnetic properties
and glass formability of Fes;Co19ZrsW4B, bulk metallic glassy al-
loy [J]. Appl. Phys. Lett., 2003, Vol. 83: 2775-2777.

[6] W. Zhang and A. Inoue. Formation and magneticproperties of bulk
glassy Fe-Co-Nd-Dy-B alloys with high boron concentrations [J].
Mater. Trans. JIM, 2000, Vol. 41: 1679-1682.

[7] A. Inoue and B. L. Shen. Soft Magnetic Bulk Glassy Fe-B-Si-Nb
Alloys with High Saturation Magnetization above 1.5 T [J]. Ma-
ter.Trans.JIM, 2002, Vol. 43:766-769.

[8] C. T. Chang, B. L. Shen and A. Inoue. Co-Fe-B-Si-Nb Bulk Glassy
Alloys with  Superhigh  Strength and Extremely Low
Magnetostriction [J]. Appl. Phys. Lett., 2006, Vol. 88: 011901-1-3.

[9] A. Makino, T. Kubbota, C. Chang, M. Makabe and A. Inoue. Fe-
SiBP bulk metallic glasses with high magnetization and excellent
magnetic softness [J]. J. Mag. Mag. Mater., 2008, Vol. 320:
2499-2503.

[10] W. Zhang and A. Inoue. Bulk nanocomposite permanent magnets
produced by crystallization of (Fe,Co)—(Nd,Dy)-B bulk glassy al-
loy [J]. Mater. Trans., 2001, Vol. 42: 1142-1146.

[11] Y. Long, W. Zhang, X. Wang and A. Inoue. Effects of transition
metal substitution on the glass-formation ability and magnetic
properties of Fe62C09.5Nd3Dy0.5B25 glassy alloy [J]. J. Appl.
Phys., 2002, Vol. 98: 5227-5229.

[12] W. Zhang, Y. Long, M. Imafuku, X. Wang and A. Inoue. Thermal
Stability and Magnetic Properties of (Fe,Co)-RE-B Bulk Glassy
Alloys [J]. J. Met. Nanocryst. Mater., 2005, Vol. 24-25: 117-120.

[13] W. Zhang, F. Jia, X. Zhang, G. Xie and A. Inoue. Effect of Co
concentration on thermal stability and magnetic properties of (Fe,
Co)-Nb-Gd-B glassy alloys [J]. Metall. And Mater. Trans. A, 2010,
Vol. 41A: 1685-1690.

[14] W. Zhang, F. Jia, X. Zhang, G. Xie, H. Kimura and A. Inoue.
Two-stage-like glass transition and the glass-forming ability of a
soft magnetic Fe-based glassy alloy [J]. J. Appl. Phys., 2009, Vol.
105: 053518-1-053518-4.

[15] F. Jia, W. Zhang, X. Zhang, G. Xie, H. Kimura, A. Makino and A.
Inoue. Effect of Co concentration on thermal stability and magnetic
properties of (Fe,Co)-Nb-Gd-B glassy alloys. J. Alloys and
Copounds, 2010, Vol. 504S: S129-S131.

[16] Japan Institute of Metals, eds. Glass formation in the Pd—Si-based
alloys, [M]. Metals Databook, Maruzen, Tokyo, 2005: 8.

[17] F. R. Niessen. Cohesion in Metals: Transition Metal Alloys. Vol. 1
[M]. Cohesion in Metals, Elsevier Science Publishers, Amsterdam,
1988: 219-258.

[18] M. Imafuku, K. Yaoita, S. Sato, W. Zhang, A. Inoue and Y. Wa-
seda. Local atomic structure of Fe—Co-Ln-B(Ln=Sm,TborDy)
amorphous alloys with supercooled liquid region [J]. Mater. Sci.
Eng. A, Vol. 304-306: 660-664.





