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Fig.1 Simulation diagram of arc temperature field in arc melting
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Fig.2 OM images of the Nd(FeTiNb);, ingot melted by vacuum arc furnace for once (a), three times (b), and five times (c)
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Fig.3 SEM images of Nd(FeTiNb);» ingot: (a) the ingot, (b) the
bottom near the water-cooled crucible, and (c) the top

away from the water-cooled crucible
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Fig.4 SEM morphology (a) of the top of the ingot and EDS mapping of Nd (b), Nb (c), Ti (d), and Fe (e)
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Fig.5 Position of EDS points analysis in the top of the ingot
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Table 1 Element content at each point on the top

of the ingot in Fig.5 (at%)

Point Nd Fe Ti Nb Composition
a 0 72.72 19.5 7.78 FesTisNb,
b 11.06 81.27  7.67 0 Nd,(FeTiNb),7
c 22.24 7297  4.79 0 Nds(FeTiNb),,
d 9.41 83.65 6.94 0 Nd(FeTiNb)i»
e 10.66 82.87  6.47 0 Nd,(FeTiNb),7
f 8.12 84.31 7.57 0 Nd(FeTiNb)i»
g 7.87 84.28  7.75 0 Nd(FeTiNb);»

Kl 6 #EEIRHE SEM JESUA EDS RIS /) M ik mifr
Fig.6 SEM morphology of the bottom of ingot (a) and location map of EDS spectrum selection (b)
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Fig.7 XRD patterns of Nd(FeTiNb);» melt quenched ribbon
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Phase Transformation in NdFe;, Permanent Magnet Materials

Wang Kunyu, Feng Yunli, Liu Kun
(North China University of Science and Technology, Tangshan 063120, China)

Abstract: NdFe,, ingots were prepared and EDS spectra were used to analyze the phase transformation process in the ingot during cooling.
A NdFe,, ribbon was prepared by melt quenching method and the composition of the phase in the ribbon was analyzed by X-ray diffraction.
The results show that during the solidification of Nd(FeTiNb),, ingots, metastable phases of 1:12 and 3:29 are likely to be formed when the
cooling rate is high, and stable phases of 2:17 and 5:17 are easily formed when the cooling rate is low. A higher cooling rate is the key to
obtain a 1:12 metastable phase. Controlling the phase composition and phase transformation process of NdFe;» compounds is of great
significance for the preparation of rare earth permanent magnet materials.

Key words: NdFe),; permanent magnet material; phase transformation
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