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Fig.1 XRD patterns of Nd;» 3Feg17..Nb,Bg ¢ as-spun ribbons with

spinning speed 30 m/s
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Table 1 The optimum magnetic properties and the corresponding crystallization process for Nd23Feg1.7.xNbyB¢.o ribbons

Optimum magnetic properties

Crystallization process

Nb/at% (BH)w/kJ-m™ H.i/ kA'm™ BT ] . _
Temperature/ C  Time/min
As-spun Annealed As-Spun Annealed As-Spun Annealed
0 96.3 90 582.6 640 0.85 0.88 500 10
0.5 104.8 141.1 816.9 868.0 0.82 1.02 600 10
2.0 126.6 139.6 922.3 980.7 0.90 0.96 650 10
2.5 2.4 48 0.52 600 10
0 4.9 0.03
2.5 118.1 963.8 0.87 650 10

2 & Ndjy3Feq92Nb, sBg o B G PR AT 43 0 T
600 f1 650 C kB -k 10 min i) TEM M F. K 2a
W], BIX AT IR A e A AL, UL RS
B G P A AR AR R NdyFe B WS ARAH o KH I
i v B R SE R 20~30 nmo FH R R4 FHAH [ 4548 1
B4 650 C oL 10 min J5, HAMX T
TS ARG ANE 42, W b AH K b gk 2>
Nd,Fe 4B 11 A AT IR AR FR 43 20K K 1 38 i o F A 8] 77
N L R RS AT R A 20~30 nm, kLR SF B
A % 384

Kl 3 J& Ndjp3Fer9,Nby sBg o 1 4 VA (V=30 m/s)i
W5 1) 3DAP Ji o0 An B RS A oy Al . aTLAERH, 1R
WA, RERIESE, Nb 2IAY S, —
43 Nb JC A A AR AE S A I AR b, 53— Nb Jo %
I E S, T H AR PR Nb & S X ) oy A7
R ZE S e 3 b, v LA, XFh Nb &4
XLELNb A1 B 3, AEHH It Nd, Fe JLHEM
FEMAR, X—XI Nb. Fe fl B 1717 5 LA
FEAE 1:1:1, 55 Nb QKA KB EH AL 1) & Nb
A BT R, X84 i Nb B SR IX AL,



e 1166 *

Wit e m AR TR

38 4%

5 AR RE 2 FELAS A AT R ORI PE R, A
THESENMNAL . Rin, BTz AR
EREPERFAE DS 2 BRI 5 <2 P 3 1

WA caEne

2 Ndi23Fer2Nby sBeo B0 Al 41 600 1 650 °C fifk
ALFE 10 min 519 TEM &7

Fig.2 TEM images for Nd,3Fes9,Nb> sBg o alloys annealed at
600 ‘C (a)and 650 C (b) for 10 min
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Fig.4 TEM images for Nd»3Fes; 7B alloys annealed at 500 C
(a) and 650 °C(b) for 10 min
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The Roles of Nb in Crystallization Procedure of Nano-Crystal Nd,Fe;sB Permanent
Magnet

Sui Yanli', Wang Zhanyong®, Bao Xiaogian', Zhang Maocai', Zhou Shouzeng'
(1. State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)
(2. Shanghai Institute of Technology, Shanghai 200235, China)

Abstract: The roles of Nb played in crystallization procedure of nano-crystal Nd,Fe 4B permanent magnet were investigated by XRD,
TEM and 3DAP. The results revealed that the addition of Nb improved the glass formation ability of the alloys and the thermal stability of
the as-spun amorphous ribbons, as well as improving the optimum crystallization temperature. Nb atoms, together with more B atoms and
some Fe atoms, had some enrichment in the as-spun ribbons, but few or no Nd atoms were found at these Nb-enriched regions.
Nb-enriched phase hindered the growth of Nd,Fe 4B grains, refined the microstructure and improved the magnetic properties.
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