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The Effect of Mechanical Grinding on the Magnetic Properties of Nd-Fe-B Ingots
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Abstract
the crystal structure and magnetic properties were investigated. After 330 hours milling, the particles with 2~3m

Mechanical grinding and subsequent annealing were applied to the Nd:Pr;FeB; and Nd.FesBs ingots, and

average size were identified to be composed of very fine crystallites judging from the x-ray diffraction patterns. The
intrinsic coercivity of 18.36~18.79 kOe and the maximum energy product of 8.32~8.38 MGOe were obtained by the
annealing of the milled powders at 600°C for 2 hours. Annealing at a higher temperature resulted in the improved mag-
netic properties. However it was revealed that the control of the micro-crystallites formed during the grinding process

was more important to get an optimized magnetic properties than the annealing condition.
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Table 1. Composition of the NdFeB ingots (wt%).
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Composition Nd Pr Sm Fe B
NdsPr;Feq.Bs 10.54 16.45 0.18 71.81 1.00
Nd,,FesBs 26.16 021 051 72.25 0.99

{c) 330 h milled, 600 °C annealed

(e) before milling

(d) 330 h milled, 700 ©C annealed

Fig. 1. Scanning electron microscopy photographs of the NdsPr:Feq.Bs powders.
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Fig. 2. X-ray diffraction patterns of the milled and annealed
Nd;Pr;FesBs powders.
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Fig. 3. X-ray diffraction patterns of the milled and annealed
Nd;:FeuBs powders.
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Fig. 4. X-ray diffraction patterns of the Nd:Pr:Fes..Bs and Nd.»
FesBs powders milled for 330 h and annealed at 600°C.
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Fig. 5. Hysterisis loops of the Nd;Pr;Fes.Bs powders milled for
110 and 330 h, and annealed at 600°C.
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Fig. 7. Hysterisis loops of the NdsPr:FesBs powders milled for
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Table 2. Magnetic properties of mechanically ground ingots of Nd:Pr-FesBs and Nd,,FesBs composition.

Composition TMHEE‘Zi .. n’?;‘:;i‘fi o 08 B. (kG) B.(kG) | BHun (MGOE)
NdsPr;Fes,Bs 110 600 10.39 119 5.95 6.21
NdsPr;Fes,Bs 110 700 12.14 115 6.84 7.44
NdsPr/FegsBs 330 600 18.79 119 6.20 8.38
Nd..FesBs 110 600 4.99 12.0 6.03 4.85
Nd,.FesBs 330 600 18.36 125 6.47 8.32
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