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Fig. 1. Coordinate system which shows the position M,
and the relations of 6, 6., ¢ and ¢, when applied field is
parallel to alignment direction, A.D. (for this case basal
plane anisotropy is consudered).

W o-&E 3F3ta Qi Ap|RWE: {100}H &
{110}9¢ met 28 ezt 63 7] &oi=)7| Kek.
71, A7 ZRES} SRl A oew
F 3338 2 A%E 2502 71 Bk A AlA
s, WA EE FA A8, A7 EAE M A
Pt 7 e g olFE ol Fold
e} o7lollA £ 58 702 3 zzHA el
Qow 27 X9 YFg x o2 s AwAEA
g A3k, x, y, 2o2e| WeelE A2 7, T K
olebi & 7% #u Abske] whside] A chewt 2
o] EAHT}.

m =sinBcosg i’ +sin6sing j’+cosOk’ 1)

7)o, T = —cos6, cosg, ?—cosecsinqnc 7+sin9r X,

2, . > . L >
k’=—sinb.cosg, i +sinb,sing, j +cosb, k,

> - i
i j k

2 P . . .

J'=k'xi’= | sinB.cosg. sinfsing; cosO.

—cosB.cos@. —cosh.sing; sinb.

—

o\17, j, ke 27 x, y, z 029 whelule]o]c},
me z-% Wk AES met & A

5
m=m -k

= (sinfcosg 7 +sin@sing ]’ +cosBk’) - k )

-+ =248l - Jin Han-min - 7%k - 7] €)7)

- 145~

=sin@cosp sinf. +cosOcosb;

7} "t 7 E] oo AHWIAE AR SH
SEEE o] FHAL 7 A 25 WEeE

£ A3} Mo ()& gt ko] L),

[ 7 AGudgae,
My(|[) = el )

M;

— ©)
4
L =o.‘. 9C=OG& dod®:

Al (3)llA, A=sinfcosgsinf, +cosBcosh, )7 o]m G,
t sin 6, exp (—6.26,)2 THHE 72 EEHS
ol Gp= AH=AAe|H, ZtE ol thRF HE-L A
o|H}A) (basal plane anisotropy) & 2% 7o g A}
2] A% 9=0~w/4 Alo]] k& A& 4= it

ool F13] & AAE Eie| A-uskel s}
o A (x-F W) 27 717 ok A AAL A
5 AA31AL. o] A AV RHE M= 9] 24
3t 71 AL 25 ol R SolEAbel o)A "otk
Fig. 29} o] ¢-%-& 2/ 2 3}t z-x HA el gl.owiA]
z'oll 2|3 upEks x'o 2l A A FAS Hy A
S el 7, 7, ek 7, 7, ksbe] Apelel zbz
theat 2L JAI7L Fo 2] A =t

P o . 2
k’ =sin6.cos@. i +sinf.sing, j +cosb; k,

7(AD.)

X(H)
Fig. 2. Coordinate system which shows the position M,
and the relations of 8, 6, ¢ and ¢, when applied field is
perpendicular to alignment direction, A.D. (for this case
basal plane anisotropy is considered).
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Fig. 3. Coordinate system which shows the position M,
and the relations of 6, 6. and ¢, when applied field is
parallel to alignment direction, A.D. (for this case basal
plane anisotropy is neglected).
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Fig. 4. Coordinate system which shows the position M,
and the relations of 8, 6. and ¢. when applied field is per-
pendicular to alignment direction, A.D. (for this case basal
plane anisotropy is neglected).
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Fig. 5. Magnetization curves of Nd,Fe 4B powder measur-
ed along parallel (|}) and perpendicular () to alignment
direction at 250 K (a) and at 4.2 K (b).
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Table I. Magnetization o,(L) and o) obtained by
extrapolation and the particle aligment factor o, and spin
reorientation angle 6 calculated for Nd,Fe,,B

T (L) Uogll) oy( L) 6, 6
(K) (Am'kg) (Am'kg) /oo]) (deg)  (deg)
250 152 64 04211 28.15 -

4.2 125 166 0.7530 - 30.2
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Table II. The spin reorientation angle 6 of Nd,Fe, B at
42K

specimen 0
type method (deg) ref.

torque 30.3 Tokuhara et al. [4]
. 30.7  Tokuhara et al. [4]
single .. ~30  Sagawa et al. [7]
crystal | magnetizatio 3 Giuord er al. [3]

CUIVE  32.33* Hirosawa et al [8]

~30 N.C. Koon et al [9]
anisotropy 26 Durst and Kronmuller
poly constant [10]
crystal [magnetization 30.2 :
carve this work

*Read approximately from a figure.
T*Data obtained from Nd,sFe,,Bg sintered magent.
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A new method to calculate the spin reorientation angle of cone anisotropy from magnetization curves of mag-
netically aligned powder is suggested. The spin reorientation angle of polycrystalline Nd,Fe,,B determined by this
method coincided with the results obtained from torque magnetometry or magnetization measurements on single cry-
stal. The underestimation of about 9% is expected if the basal plane anisotropy is neglected in determination of the
spin reorientation angle of Nd,Fe B at 42 K.



