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ABSTRACT Magnetic viscosities of Nd-Dy-Fe-B and Nd-Dy-Fe-B-5n were investigated at 423 K.
It is shown that the time dependence of the magnatization decay is logarithmic. The fluctuation field of
Nd-Dy-Fe-B-8n is Targer than that of Nd-Dy-Fe-B. After analyzing with Gaunt’s pinning theory, it is
found that pin density calculated by the strong pinning model is in agreement with experiment for Nd-
Dy-Fe-B-8n. So the coercivity of Nd-Dy-Fe-B-8n is controlled by strong pinning of domain wall, hut

Nd-Dy-Fe-B by localized weak pinning.
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Table 1 Applied fields during measurement.

Sample Ha. kA/m
n 129.950 132,49 134.0588 135520 1357583
.Y 224,408 227.194 230615 233.958 236.584

LR B i TR T a0 MM T (T, BRE
BEwRe] BB T, SR8 E Dy # Sn HEW 524
AL ENTEARERYRRER. ot d. hEk
ZECELEH NdaFery B #HE{H.
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1 a-Fe, Raja Ea7eF 3k %®W, Sn = Nd-FeB 224
R - Fe e

H3RTESnm D 52 Mk [001) Hrfte:

BH1 Ko €mbisit-g
Fig.1 Precipitates [P} in a grain of ® phase in sample &

B2 K&y ¢[00 RYETIHE
Fig.2 (010, electron diffraction pattern of & phase in sample &

B3

D gz © BRI #G I FITHE
Fig.3 HHRTEM image and electron diffraction pattern for & in sample D

{ The fringes cortespond to {100) and (010) planes Both plane spacings are §1.#8 nm)
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Table 2 Results of analysis for difftaction rings in Fig.2

R. mm d. nm {hk!} g, nm
10.30 0.203 110 0.287
14.52 0.144 200 D 28&
17.72 J118 211 0,289

RS R R FITHER. T D S52SE AL
L& FRIERE, H4E L RREE 2 il B Ay 7 3.
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423 K t, N D f K ¥EdasiEif e b (RE 4) of
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Fig.4 Hysteresis loops for samples I and R at 423 K
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Fig.5 Time dependence of magnetization for sample I} at
different applied fields
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Fig.8 H, vsIn ¢ for sample D

M9 KHESH Ha-lnt £F
Fig.8 H, vslnt for sample K

Hp M, HROARERE B R DR EKBTR
m=M/M, BHERFME 3 FR BE 3 P H 874
BB 85 D # Hy 9% 1.792 kA/m; 85 K &) H;
£5 3.049 kA/m.

X3 DHAFRECAHaEEBRETHEKSE H
Table 3 Fluctuation fields (Hr) of samples D and A at various

remanence
Sample m
0.05 0.10 0.15 0.20 0.30
I 1.798 1.790 1.788 L7224 1.860
H 3.045 3.086 3.063 3.030 3.001

2.3 TN BRI
230 RURHHE  RERERE N RE 5
1500 = M9k 7. FE)#hlEsE F ~29 k7. i Gaunt 5T
i
(1) 3ZETLA T
VHy = vH + RTH [ 4WH ! } "
b= (STRT/ 1 — JHH, ]2

(2) BT HLIFH:

Hy=H+ 19H; } (3)

3146* = kT Hp/ He

B Hy WHEA O K eTRsiai . 0 4iRE T 8%

WAL f R ETILROEIEL L. b ARSI
HE., ~ YE%diE. & % Doltzmann %7

123 K i, Nd.Fe,,B ByREEEEE v ~0.018 J/m? . B
SRR fg ~1.3 nm, puoA=1.36 T? xswewE D
5 K #aney Hes 1 H: EIAF2) #1(3) WTHR BN
Hy. fb 1 3162, f#& 1 FF .

Mo T, T R S Y B R S R (12
RIS BT & 507, BE. ST HES I, T
mH Gaunt S&RFT]H1IE R by F R E— 4 9T

23,2 MU H ar IR b AL M. Gaunt P ETH EbE
. EEFTILE RS e ©

d4=3f/i8ryb) > 1 (4)

BRIFHEERARX (). BD A 5N 3 35
#3215 312,

FEHKT 1, 0F DK 85 123 K, Ha
BRI, FEE— S CEERRIE 5
LR T, fTHLdpogir 4y 119

1 .
p=§m¥EmMMﬁF“ (5)

HATiLlb.o 5 R b = 6g/d. #1423 K nf,
Nd:Fe1sB 87 podd,. dp & 4 PHERLARK (5), 7]
B D5 KRR p U T.99%x10% 5 1.65%10%.

HEMSHE . S D RENAELTE, LFE
IR WELD, T A HREMRUEEIE REEES
k2 107 - Sm3 L 1), B, R BRSRSBRETHLHLHE
58 p HERWE F 5 B50. SRR BT R,
T 423 K W @mETILER. B M raTs. BTl o
Bt e o-Fe $8 (WA 1.2 f1k 2).

WHF D & NOREITLERIE S8 p 28% 10 ~ /m?.
B BT A R B 1A, M T ET L ALY 1.25% 1072 m?,
STHLEFESREEEY 11 nm. EFEATMPETEEHBET ORAE
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Table 4 Parameters used in Gaunt’s model

Sample Strong pinmng Weak pinning
Ho. kA/m fb.10-12 He, kA/m 3146, 10719) 45, nm én. nop1?
Y 390.425 5.300 328.204 5,206 4.25 1.3
12 249.091 6.077 213.523 6.933 4.16 1.3
AW HE HoHEMSTEE FIAMRE (L 3 &g

B 3). iHy D ST A RIS,

233 &, 167583 47 4L (localized weak pinning)
Lorentz EH#ARE RN, B Nd-Fe B 1, BEEEHRE
] A7 R B R AL P B 1), AT o R S
RETEE. BERIHER. $EW A-Mo-C ol g S
i 4 B3, T3 D SETILALE EW T 247

HFREITHEE S p, WETEHAAS TR EY
pig. WIS ETHL T CRFmEFS Ao=1/(pbs).
EERBIEER T, ¥ Ao LA Kersten gL AAE

Hoy = f/(2paMeAn) = fobn/(2p0M,) (6
it Gaunt Bip, RTHEVERRT A
Hoz = 3pf%/ {(4mypun M) (7)
L4h% H = Hy H Hoy < Hyy W, ZHWEEENTET. M
e Sy B AT MR
fofpf(2uoM,) < 3pf*{4myuo M)

ll
3f/(8myb) = 5> 1

MR, B h#E i fLHE SRR, ERFE
BREHER T, efNEEA LR8Ny HE "HHHHE
SEARE. #& D B/KBE J>1, 52, hRirfLER
RFTHLEE Sam . Frid. L FLHLR QaE = Rk 55
¥T4L.

{1) Nd-Fe-B &% 123 K nteym a8+, ®ik
A M FEnErER. & S AEMBEREERSE. K
FHFEHTE Sn 5 3.

(2) 423 K B, & Sn &M eibd B hmrsaEs
FTHLEEH], $T LA S it 1) o-Fe 1.

(3) & Snf Nd-Dy-FeB &2, 423K LMK
W b ot PR Pl i RE BT HLEE .
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