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Figure 1 Variation of grain size distribution f{r) with r,.
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Figure 2 Anisotropy variation diagrammatic sketch for adjacent
grains.

o, ot AR BB 5 B R R ST 5 7 1 R
PR EEAE.
Herzer %5 NPUR 0 R i 358 2Lk 2 7m g Kk
WA R i 7
(K)

H. = P (5)

S

pe TR T, (E 0-1 JuFEl A HUE, J, 2 BAHEK
WIRIE, <KOTEMBHIF 2 & k. T AR
R 1) S P P AN [ b~ 24 % 1) S P R SR AR SR B
DRI, AR SRR AT R4 T 7 K AR KGS)
IR 1 AP, R, R I ST DUE
A

K
H, = p, —. 6
e = Py (©6)

HY Nd,Fe,B [N E WS4 K,=4.3 MJ/m°"%
J=1.61 T L.=42 nm"™, R AKX 3)-6)], IkAiT0]
DLTH S K TR BEA R R A 25085 ) S PR i

3 FRMITIE

B 3 25 T B EORE AR 24 25 18 S RO B At A
RSP D Zete. B e ar e <KOBE D 3K
ETF, i TR R AR I H T A KL
A 1) 2 PR KO H =38 53 4% 18 S P ) DR (R )
RSy, R AAERS & 8823, R4 8 20 A R

938

(1) A 0 20 PR 5 Tva) S Ak 28/ 1 AR R 5 350 0 11 5 1) S
PE. BEAE D BGR, FEREE B0 A7 B S oRL A AR R B
gk, KT @Q3), KWK BEFE D B,
K> FE B ARG H 4 & ) Stk Ky P ouik, BRI,
KO 38 K R 52 328 0k A

Bl 4 45 T AR BERA B P 1) SR RS <D X}
AT M ek Ko (M. BERIR W] 24 oHUAN ]
BN, Ko AIRE D> B HE TG K, T 185 K PR 4 28
A, 4 <D>EUANAMELIN, Ko BIBH 73 A0 58 £ o KT
I/, HR B R e . X T AR AL
T 17 S P 2 R AN [R] RSP 35 % ) S 1 1R A AR R I
R, AR RO 1) 0 Kege Bl <D> 17840 R4 G [F)
A KL T34 2% ) S KO BE D AR L AR BEA
I3 RB oMK, AR R 4 AT R A TP R R iR T
(B 1 JoR), o A7 2808 1) S PR IR 5 W 23 38 M 1%,
B, Ko BWTRRAG. BEAT ot —2DHTK, dicki RF 7>
A BB A, o X7 R0 1] PR S s T 1808,
DRI, Kogr T A0 28 28 3 ok 1

KGR R e ) H B8 28 dokn RS
<D>HAAL, BTV SR b S50 B A ) L
i 5 pros. B BRb A I 250 A0 R oA [FME
I, He BE<D> 3G TG K, 0 39 R T8 22 328 8 gk 1
Y<DYIUANFRMERT, He B ol KT, H T R
Bktg. HET6), H BE<D> AR S Ko B
<D>INAAIHAH ). Ko BE<D> M RTIHGOR, HAH
R BT AR ] 4 o). Jrbd, Ho B2 BE<D> 1Y)

4

K,(0)=0.2 K,,, =1 nm

K> (MIIm?)

0 1 2 3 n 5
D (nm)
3 BANRNEEEFEEOMBBANR T D BT

Figure 3 Variation of average anisotropy <K> with grain size D for
single grain.
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Figure 4 Dependence of effective anisotropy K. on average grain
size <D> for nanometer permanent magnetic material.
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Figure 5 Variation of coercivity H, with average grain size <D>,

and comparison between our calculated coercivity and experimental
data for nanometer permanent magnetic material.
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Dependence of magnetic properties on three dimension grain
sizes and distribution for nanometer permanent magnetic
material

LIU Min"

Department of Electronic Science, Huizhou University, Huizhou 516007, China

Constructed a theoretical model that the intergranular phase uniformly surrounds three dimension grain cube with
each edge of D. Supposed that intergranular phase weakening intercrystalline exchange coupling interaction. Effects
of grain sizes and distribution on the effective anisotropy and coercivity are investigated for nanometer permanent
magnetic material. The results indicate that the single grain average anisotropy <K> increases with increasing grain
size D. And the effective anisotropy K. and coercivity H,. increase, but ratcheting rate decreases as average grain size
<D> increases. However, the K.;; and H, decreases, and dropping rate reduces with increasing distribution coefficient
o. When P.=0.7, o=1.5, K;(0)=0.2K}, d=2 nm, our calculated coercivity is consistent with the experimental data (P, is
dimensionless constant, and its values between O and 1. K}, is the normal anisotropy constant in inside of grain, K;(0)
and d are intergranular phase anisotropy constant and thickness, respectively).

grain sizes, distribution coefficient, effective anisotropy, coercivity
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