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Fig.1 XRD patterns of the (Ndo.7Pro.3)e0-xFesoAl1oCuy (X=
0, 1, 2, 4) bulk amorphous alloys
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Fig.2 Demagnetization curves of the (Ndo.7Pro.3)so-xFe30Al10CUx

(x=0, 1, 2, 4) bulk amorphous alloys
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Table 1 Magnetic properties of the (Ndo.7Pro.3)s0-xFe30Al10CUx
(x=0, 1, 2, 4) amorphous alloys

HJkAmY  MJT

X HimT  v/><0%cem®  lodnm

0 12.1 1.9 11.83 296.7 0.15
1 12.8 1.8 11.62 302.4 0.15
2 15.2 1.5 10.93 308.5 0.15
4 12.4 1.8 11.62 309.0 0.15
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Fig.3 Sweep rate, In(R), dependence of the coercivity of the
(Ndo.7Pro.3)60-xFes0Al10Cux (x=0, 1, 2, 4) bulk

amorphous alloys
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Fig.4 3M-H Plots for the (Ndo.7Pro.3)e0-xFe30Al10Cux (Xx=0, 1, 2, 4)

bulk amorphous alloys

FIA VSM & 1 AR FE T (170~293 K) JLM&
ST HD, REBARG), (TP AR, L
(HOY2 g A bz, 43 AR S A AR A5, XTI 2 5 3047
LA, WE 5 Fin. JURE S 2 I BT 4%
HRR, FEANXNG) MM, Wi, XJLME
S HLE T LA Gaunt BT i SR AT FLA R Sk
iR Be o MLL b g B ] DUE W AE (Ndo 7Pro.3)s0xF€30-
Al Cuy (x=0, 1, 2, 4) RELE S & &, BEAEAE & R Bk
WAz G E L, BAFTESRETILIER . & &M/
IR AT REZIX 2 PROHL I3[R 4 FH 45 2R .

28]
24}
20p*=0

. 28f
3 04}

; =1
£ 20"

—528f
=0¥18

=2
201"

28r
24t

=4
20}

33 36 39 42 45
(TIK)**
Bl 5 (Ndo7Pros)soFesoAlioCuy (x=0, 1, 2, 4) KERAE g4
RO HEYM2 (T2 2 111 ) % 24 o 2%
Fig.5 (H!)™ as a function of (T)?* for the (Ndo.7Pr0.3)s0--

FesoAl1oCuy (x=0, 1, 2, 4) bulk amorphous alloys



% 3

JEKZESE: (Ndo.7Pro.s)soxFesoAlieCux (x=0, 1, 2, 4) KL A Gl it K v AL 2R

* 637 ¢

1) F A E R LW FE T (Ndo.7Pro.s)so-xFesoAlio-
Cuy (x=0, 1, 2, 4) KEAE S & & O RERG i 17 9, 1531 1
UM & e WA SR 2 5. s He v 12.1~
15.2 mT, #HEIEAEB v, h 1.5x10"°~1.9x107 em?,
2) (Ndo.7Pro)s0xFes0Al1oCuy (x=0, 1, 2, 4) KA
H 4 AE FE I R B R o B 4 AR AR 1 Sk YR AT
RE A2 Bk B S A PR W BE T 4L 38 R 1 T R &5
SE Rk
[1] Collocott S J. J Magn Magn Mater[J], 2010, 322: 2281
[2] Collocott S J. J Appl Phys[J], 2010, 107: 09A 720
[3] Salva H R, Fabietti L M, Ghilarducci A A et al. J Alloy Compd
[3], 2010, 495: 420
[4] Betancourt I, Ortega-Zempoalteca R, Valenzuela R. J Magn
Magn Mater[J], 2009, 321: 3159
[5] Bai Q, Xu H, Tan X H et al. J Alloy Compd[J], 2009, 473: 11
[6] Pan M X, Wei B C, Xia L et al. Intermetallics[J], 2002, 10: 1215
[7] Garcia-Matres E, Wiedenmann A, Kumar G et al. Physica B[J],
2004, 350: E315
[8] Tan X H, Xu H, Man H et al. J Appl Phys[J], 2011, 109: 083 927
[9] Kumar G, Eckert J, Roth S et al. J Appl Phys[J], 2002, 91: 3764
[10] Chiriac H, Lupu N. J Magn Magn Mater[J], 1999, 196: 235
[11] Inoue A, Zhang T, Takeuchi A et al. Mater Trans JIM[J], 1996,
37:636
[12] Inoue A, Zhang T, Zhang W et al. Mater Trans JIM[J], 1996,
37:99
[13] Bracchi A, Samwer K, Niermann T et al. Appl Phys Lett[J],

References

2004, 85: 2565

[14] Bracchi A, Samwer K, Schaaf P et al. Mater Sci Eng A[J],
2004, 375-377: 1027

[15] Sato Turtelli R, Triyono D, Gr&ssinger R et al. Phy Rev B[J],
2002, 66: 054 441

[16] Kumar G, Eckert J, Roth S et al. J Alloy Compd[J], 2003, 348: 309

[17] Ortega-Zempoalteca R, Betancourt I, Valenzuela R. J Magn
Magn Mater[J], 2009, 321: 3159

[18] Tan X H, Collocott S J, Xu H. J Magn Magn Mater[J], 2012,
324: 2565

[19] Street R, Wolley J C. Proc Phys Soc[J], 1949, A62: 562

[20] Collocott S J. J Appl Phys[J], 2010, 107: 09A 729

[21] Collocott S J, Dunlop J B. J Magn Magn Mater[J], 2008, 320:
2089

[22] Collocott S J, Dunlop J B. J Magn Magn Mater[J], 2009, 321:
3293

[23] Fan G J, Loser W, Roth S et al. Appl Phys Lett[J], 1999, 75: 2984

[24] Bruno P, Bayreuther G, Beauvillain P et al. J Appl Phys[J],
1990, 68: 5759

[25] Wohlfarth E P. Journal of Physics F: Metal Physics[J], 1984,
14: L155

[26] Collocott S J, Dunlop J B. Phy Rev B[J], 2002, 66: 224 420

[27] Panagiotopoulos I, Withanawasam L, Hadjipanayis G C. J
Magn Magn Mater[J], 1996, 152: 353

[28] Zhang H W, Rong C B, Du X B et al. Appl Phys Lett[J], 2003,
82: 4098

[29] Gaunt P. Philos Mag B[J], 1983, 48(3): 261

Magnetic Properties and Coercivity Mechanism in the
(Ndg.7Prg.3)s0xFe30Al10Cuy (X=0, 1, 2, 4) Bulk Amorphous Alloys

Tang Yongjun, Xu Hui, Hou Xueling
(Laboratory for Microstructures, Shanghai University, Shanghai 200072, China)

Abstract: Bulk amorphous (Ndo.7Pro.3)s0-xFes0Ali10CuUx (x=0, 1, 2, 4) alloys with diameter of 2 mm were prepared by argon arc melting and
suction casting the molten alloy into a copper mould. The magnetic properties and coercivity mechanism of the alloys were investigated by
the measurement of major hysteresis loop, exchange coupling curve (8M-H plot), magnetic viscosity and the temperature dependence of the
coercivity. At room temperature, all the alloys exhibit hard magnetic properties. The coercivity increases slightly with increasing the Cu
content, while the remanence has the same values. The fluctuation field, Hy, is determined from sweep rate measurement. It is in the range
of 12.1~15.2 mT. The thermal activation volume, v,, is from 1.5x10™® to 1.9x10™ c¢m®. The exchange coupling interaction in all four
alloys is confirmed by the 8M-H plot. The temperature dependence of the coercivity can be well explained by Gaunt’s strong pinning
model of domain walls. The hard magnetic behavior of bulk amorphous (Ndo.7Pro.3)s0-xFe30Al10Cux (x=0, 1, 2, 4) alloys may be determined
by the exchange coupling interaction among clusters and strong domain wall pinning.

Key words: Nd-based bulk amorphous alloy; hard magnetic properties; magnetic viscosity; exchange coupling; coercivity mechanism
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