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Table 1 Constituent of samples( %)

Sample Nd Dy Fe B Sn
N 33.6 65.3 1.1
B 33.6 64.8 1.1 0.5
D 31.9 1 66 1.1
K 31.9 1 65.7 1.1 0.3

HF Sn 75 Nda2Fe 4B AH ¥ [ %5 B AR A7 B,
Z Dy F1 Sn RHMA ST, Sn ZESMEE Nd
AR, BTEAS IR > Dy B E B AR AE SR ANE
Rk, ATIEALIA K TS D) Sn Rl Dy X R b 4% 1) 55
YEY H o HIFREAL SR E M s B2 AT L ZRE AN .
AR TSRS LM Sn B 242N, HOXFE )
W ARAAN 43 52 1A &5 1 ) IE A 2

2 ZREHERS5TIL

2.1 LKEWEHER

PSR ) SRR AR WA 1 Pras . wl I,
=i T B A H 8T N FEd, 5% Sn
Xf=7JC NdFeB &< mi )41 55 1 K A% & 85
AW T D MG, BB 2 &< T ARAE Dy I, W
I Sn HH T i . NIRRT Sn fEG <
FIE R ALE] . NdoFersB IR RE i 5 1) e V86 40 Ko,
Ko KV At il Ak o 2 Bl A2 4k, 51 A
Kronmiiller F1 Hock %]\E‘]I{/ﬁ[g], W 2., Hrp

TEZEN: KIEa(1967- ), B, it



55 10 45 2 JY)

SRIEE, 5% Sn X8 AEH Bk & <5 R BE 5% WA R0 BB 5 23 B + 195 -

Hy AT e ANFIBUR B Sk f %3, 4% F ot
i1,

K K
Hy = 1.-L1|«k, —ZI W =, 3”
.]s 2J_2 4 K 2
K1 Ki* K
+ 1
JI Yk, I K> > ¥a" °
(1)
2
AH W= —+ 1 +38
%00
800
N
700
= 600
) 500
S K
X 4001
X
300 B
200+
100} D
0 50 100 150 200 250
Temperature/ T
1 FES B 5 0 R R R
Fig. 1 Temperature dependence of
coercive field of samples
2 NdyFe B A0 B2 TEES 2
Table 2 Intrinsic magnetic
properties of Nd,Fe 4B
T/K JJT K/ (MJm %) Ko (MJem %) Hy  /(MA*m™')
293 1.6l 4.361 0.73 3.198
323 1.57 4.071 0.38 2. 845
348 1.53 3.748 0.25 2.618
373 1.48 3.361 0.22 2.424
398 1.42 3.039 0.18 2.270
423 1.36 2.710 0.15 2.106
448 1.30 2.361 0.13 1.919
473 1.22 1.942 0.10 1.676
498 1.12 1.484 0.07 1.389
523 0.99 1.123 0. 005 1. 139
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Table 3 Pinning parameter a, and width of
pin site between 20 C and 150 C

(3)

Item N B D K
a, 0.702  0.657 0.833 0.797
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rol A ro> 8 12,1 12,9  10.2  10.6
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Table 4 Microstructural parameters ax and N o

Item N B D K
ag 0.764 0. 706 0.874 0.818
N o 1.297 1.203 1. 540 1. 347
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Table 5 Effect of defects at grain surface
and effective demagnetic field on

nucleation field at room temperature( M A/ m)

Item N B D K
(I-a)Hy . 0.755 0. 940 0.403 0. 582
Nt Ho 1. 662 1. 541 1.973 1.726
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Table 6 Pinning parameter and width of
pin site above 150 C

Item N B D K
a, 0.122 0. 120 0. 084 0. 206
7o/ nm 7.8 8.0 11.3 6.7
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Micromagnetic analysis of effects of Sn on NdFeB magnets
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Abstract: The correlation of magnetic properties and microstructural improvement of NdFeB doped Sn was analyzed by fitting tem-
perature dependence of coercivity with Kronmiiller’ s model. Results showed that coercive mechanism is not changed by doping Sn.
Beneath 150 C, nucleation controls demagnetization and pinning of domain wall determines it above 150 C. However, microstruc
tural parameters, N . and ag, are reduced because of doping Sn. The reduction of localized effective demagnetic field improves the
coercivity of NdDyFeBSn. For NdFeBSn, decrement of coercivity by imperfections at the grain surface is larger than coercivity incre-

ment by reducing N 4. Above 150 C, more effective pin-site can be formed by doping Sn.

Key words: NdFeB magnet; doping; coercive mechanism; micromagnetism
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