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Table 1 EPD parameters
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Fig.1 EPD schematic diagram
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Fig.2 Magnet images after EPD: (a) macroscopic image and

(b) SEM image of magnet prepared at 90 V/60 s
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Fig.3 XRD patterns of magnets before and after EPD at 90 V/60 s
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Fig.4 EPD amount (a), thickness and deposition rate (b) of EPD Fig.5 EPD amount (a), thickness and deposition rate (b) of EPD

at different voltages for 60 s at 90 V for different time
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Fig.6 SEM images of sample surface at different EPD time: (a) 30 s, (b) 60 s, (c) agglomeration at 60 s,

and (d) enlargement of the box in Fig.6b
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Fig.7 Hysteresis loops of magnets treated by grain boundary
diffusion at 550 C with different EPD time
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Table 2 Magnetic performance parameter of magnets treated
by grain boundary diffusion at 550 °C with different

EPD time
Parameter As-prepared 30s 60 s
HalkA-m™ 732 917 914
Amplification/% 0 25.3 24.8
J/T 1.40 1.40 1.39

(BH)max/kI'm” 307 311 324
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Fig.8 SEM-BSE images of magnet microstructure before (a) and

after (b) grain boundary diffusion
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Fig.9 SEM-BSE image and EDS analysis point of magnet

section after grain boundary diffusion
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Table 3 EDS results of marked points in Fig.9 (0/%)

Point Nd Fe Al
A 28.25 71.75 0
B 66.17 25.13 8.70
C 60.24 36.26 3.50
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Fig.10 Hysteresis loop of magnet treated with different grain

boundary diffusion temperatures
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Table 4 Magnetic properties of magnets treated with different grain boundary diffusion temperatures

Grain boundary diffusion temperature/°'C

Parameter As-prepared As-prepared annealing at 500 C
450 500 550 600
H./kA'm™ 732 792 835 953 917 761
Amplification/% 0 8.2 14.1 30.2 253 4.1
J/T 1.40 1.42 1.40 1.41 1.40 1.40
(BH)mar/kIm 307 328 299 342 311 283
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Microstructure and Magnetic Properties of Sintered NdFeB Magnets Optimized
by Electrophoretic Deposition of Al and Its Grain Boundary Diffusion

Luo Junmingl, Guan Yaowei!, Huang Youlin', Hou Yuhua'!, Mao Huayun2
(1. Nanchang Hangkong University, Nanchang 330063, China)
(2. JL MAG Rare-Earth Co., Ltd, Ganzhou 341000, China)

Abstract: An Al film was deposited on the surface of sintered NdFeB magnets by electrophoretic deposition (EPD). It is found that
different EPD voltages and times have a great influence on the deposition of Al films. We also investigated the effects of different grain
boundary diffusion processes on the microstructure and magnetic properties of the magnet. The results show that the best EPD process is
90 V/30 s. At this time, the combination of the film and the magnet is well, and the thickness is even and moderate. When the grain
boundary diffusion process is 500 °C/1h, the magnet obtains the best comprehensive magnetic properties, and its coercivity, remanence and
maximum magnetic energy product are 953 kA/m, 1.41 T and 342 kJ/m’, respectively, which increases by 30.2%. 0.7% and 11.4%,
respectively. Through microstructure and composition analysis, it is found that after the grain boundary diffusion, a flatter and smoother
rare earth-rich phase thin layer forms between the crystals, which helps to reduce the demagnetizing field and enhance the magnetic
isolation effect, and finally leads to the improvement of coercive.

Key words: electrophoretic deposition; Al film; sintered NdFeB; grain boundary diffusion
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