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Abstract: The arrangements of the easy magnetization axis [ 001] of cellular Nd,Fe 4B of the cellular column zone in the
laser melting/ solidification pool, were investigated by XRD, SEM, and the Bitter method, on sintered Nd;s-Fe77Bg mag-
nets. The results show that the cellular columns of Nd,Fe4B at the zone are straight and parallel to z-axis. If the magne-
tization direction of the magnets is originally parallel to x, y-axis respectively, the cellular Nd,Fejs B of the zone in the
laser melting/ solidification pool has the same arrangement of the easy magnetization axis as the magnets. But if the mag-
netization direction of the magnets is originally parallel to z-axis, the easy magnetization axis of the cellular Nd,Fe 4B at
the zone is in the xoy plane. And the preferential growth direction of all the cellular Nd;Fe 4B in the laser melting/ solidi-
fication pool is [ 100] under the condition of laser rapid solidification.

Key words: laser melting/ solidification; Nd,Fe;4B; easy magnetization axis; crystal growth direction

LSRR, a8 G &  WBLK Co AR TTH MBI T2 E Y . BAR S H Al
FLRN N i & S5 SR I BOC I BRI SRk, ST ARBRIN R TE Sh B AR 2 T O Kt G
B« AR HULBRPERE « Mol PR REATIR BEIE BFoRdRiEIR D>, (B S IF 9T C 8 s i i 2 T 3%

O HLTH: WiTH BRI EES Y B H(M502166) ; Y174 B2 AR 8L A% B3R H (CA99110901)
Wefem H #: 200302~ 11; &7 H#: 2004 - 05~ 20
EZfRiN: B W(19617), &, FIFIZ.
WiRERE: & &, BIEE%; #ik: 0574 ~87600392; E-mail: panjing@ nbu. edu. cn

ol

ol



- 1184 -+ o E A 4 B AR

2004 47 H

F A SR A B i A 3 T 2 A 4R S L BB P T
Pt . Bingham 2 " KPR KBRS Nd-Fe B i A4 T ik
oL, ERREER—ZERESHL, D#
v HL R T AR T J ok . Bradley 250121 o ol b v 8 1
PRI Ndi3Fesi B R 1A 3R THBEAT BG4,
PR T FH U7 24 v T A 3R T M e R P mT R . (HL
FESCHR[ 12] FrdfAS HOE I BEZ T, NdoFeisB ki
{19 5 i Al Zb i AT 450 30 2 1D 1 T P B L 23
i, EAZSEEEZE 0 ) 8K

N d-Fe B 7Kk Bl A (1l ek 5ok JEL 20 3 b 20 1l AH 1) T
A oA, JUHR I NdoFesB A1 5 A5l I X
)40 UG . MRS Nd-Fe B 7K G AK (1 5 kA %l
[001] & T —2cHES, RO RR[ 001] 34 . R AA
FE W IR A% 10 S LR L BT DR A o R A
NdyFeiaB fih (1) 5 A 5l B 1) Jl Ay 42 1) R 42 w2 i
PPERE I AT . 2 SR O 7 S I i A 3% T gk
AT 4 15 T 77 A — 2 R T R I, 2 R
N dyFe1aB AH 1) 55 Bl A% % 14 B 1) 9 5 T 425 4k J2 1)
PEIEH R B AN RE AR (R R T . 6 O I B X P R Bk
B ST (A HEE R 10°~ 10° K/s) P, 12
H NdyFeraB 1 di A 2B K 075X« 5 Rl A0 5l B 1) 2 15
Bt AT 5% 3 o 5 40 3 A B RE 4K 5 1) (R R
NdoFeisB ik (1) 5 i Ak 5l 001] T Ak J7 1) H
Hl) R — A AT B B SOR S A48 I 5T
RN (EN A E P eib SN

TR AR be g5 B gl 2 B A TR N B B K )
— M IR, AR SCAEF LB R 45N disFerr
Be A4 A WF 505 % . AF AT I BB T 45 R R
WAUDT: R e 45 NdisFerrBs Bl A 2% THI 30 15 6k
EIE Rk 800~ 1 000 Mm; M A J4 3 44 5 380
VAL 10 7 S T B R AR R TR, AR R el I X (50~
80 Hm) . ¥ [X (500~ 700 Pm) A AR X 41 5, He
oA X R B K, R M B0 R I R A
2, R EEX AT RS ANS «, v, 2 B
TTH0 3 T % 7] T K R BE 45 NdisFers Bs R HEAT
WORHEH, BT TR R gs B AR kA 7 0 B
WOEHE 2 P AR X NdoFers B MO & 1) 5 B A% %l
W 16) (R 500

|

SEE % F ) 3 e ) B K 4 NdisFerrBs
WK WA TT 10 3 A PAT T« y, 2 Bl IRFERI G
(42 mm) . ﬁ( 20 mm) . %( 8 mm) I AEAT T X,
y, z #7710 BRAMRAEREEN, gHES, R

JEWK Ar <, [ SR A RS850 AL 5 kW CO, B
BEAT WG B L e AL B WOLHIAEIRFER) xoy
I Wy BHREAT, WOGHRBIAS T 2 B &
J7 1) o SEE R HR B TE 1 1 77 2, AR TE A A) FE Y 8
mm ., WL T 2SH0: Th%E 2.5 kW, HHKH
0.5 mm, BWOCHHMEE 10~ 30 mm/s.

X H Leica Dmirm & & 2> #7113 . Philips XL
FEG %8334l 5 S HL I B EDAX DX-4 51X
XFRFER yor #RIH (AL T4 38 WOG b 1 0 2 B
UT) B MR X BEAT 2R« gy S 3 At o SR A D8
Discover GADDS X-ray #7544 ( Cd #8) X A X ()
xoy, yoz BRIMBEATATHS 704 .

2 HRE0H

2.1 Mok LR R 5

AR B4 NdisFer; Bs FIOG 8¢ 2 A X
yoz HRIA ML 4N PE 1 B . B AR S RO
) ( RRFER 2 Bl ) B K, MoBRECF B 5 R
(z Bl J7 M FEACSEAT o ARYE SCHER[ 14, 15], MAE &
H NdoFesB . HAgiE M4 oA 17. 1% ~ 17. 6%
Nd, 76.0% ~ 77. 4% Fe, 5.5% ~ 6.4% B. ¥ H 5
Nd:Fes B #H 10 44 L E 73 11. 8% Nd, 82. 4% Fe,
5.8%BHEAT LL L, K IO M B E DO AT &
NdyFesB & 5 2 (#6105 Nd . X Ut B 7E A H13%
N 10°~ 10° K/ P KB m sl A M4 T, Bobis
HEMIAE f NdoFes B SEBR b — & i Rl Nd 19
JEPATAH .

(Growth direction (458

B 1 BACTT PAT T« Bl R 45
NdysFeq;Bg T 442K T KB
o Bkt T B AE X yoz #RIHIFY SEM 4
Fig.1 SEM image of cellular column zone
(yoz section) in laser melting/ solidification

pool of sintered magnet Nd;sFe;7Bg with
magnetization direction parallel to x-axis
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Fig. 2 Plate like pattern of magnetic domains( a)
and XRD pattern in yoz section(b) of
cellular column zone of melting/ solidification

pool on Nd;sFe77B sintered magnet

with magnetization direction parallel to y-axis
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Fig. 3 Maze like pattern of magnetic domains
in yoz section (a) and XRD pattern in
xo0z section (b) of cellular column
zone of laser melting/ solidification pool

on Nd;sFe;;B sintered magnet with

magnetization direction parallel to x-axis
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Fig. 4 Magnetic domains in yoz section
(a) and XRD pattern in xoy section (b) of
cellular column zone of melting/ solidification

pool on Nd;sFe7;B sintered magnet

with magnetization direction parallel to z-axis
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