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Effect of magnetic field heat treatment on magnetic properties
of Nd:FesB/ a-Fe nanocrystalline permanent magnets

LIAN Lrxian, LIU Ying, LI Jun, GAO Sheng-ji, TU Ming jing
( College of Materials Science and Engineering,

Sichuan U niversity, Chengdu 610065, China)

Abstract: The crystallization behavior and microstructure of Nd;g sFess 4~ CosZr,Bg | permanent magnets were studied
by X-ray diffraction (XRD) and atomic force microscopy (AFM). Effect of magnetic-field heat treatment on microstruc
ture and magnetic properties was discussed. T he results show that, compared with the conventional heat treatment, an
externally applied magnetic field during heat treatment of a melt-spun NdFeB powder can promote crystallization from
amorphous phase, decrease the crystallization temperature and shorten the crystallization time. M agnetic field heat treat-
ment can refine grains, enhance the exchange coupled interaction between the grains, and increase the magnetic proper
ties. The optimal magnetic properties of Ndg 5Fess 4CosZryBg (( B,= 0. 670 T, H ;= 687 kA/m, H 4= 427 kA/m,
(BH) ,,= 75 kJ/ m®) are obtained while annealed at 670 C for 10 min with an external magnetic field of 0. 28 T.
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Fig.1 XRD pattern of
Nd10_5Fe76_4C05ZI"2B6_1 melt‘spun alloy
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Fig. 2 Curves of magnetic properties of Ndjo. sFezs 4CosZr,Bs | magnets after

annealed with or without magneticfield
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Table 1 Effect of conventional heat treatment
and magneticfield heat treatment on

magnetic properties of Ndio.5sFess.4CosZr2Be 1

Heat H o/ Hy  (BH)u/
Time/ B
trestment o Tl (kKA* (kA= (KJ*
min
mode m) mYH) m?
Conventional * 00 45 0650 419 628 73
heat treatment
Magneticfield 015 0670 427 687 75

heat treatment
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Fig. 3 XRD patterns of Ndy sFezs. 4CosZryBg.

annealed alloys with (a) and

without (b) magneticfield
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