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In this study, demagnetization heat treatment conditions were studied for
recycling and reuse of waste NdFeB magnets. The specimens used four different
Nd magnets of N, H, UH and AH grades. To investigate the heat treatment
conditions of a Nd magnet, a thermal flow computational simulation was
performed to determine the exact temperature change of the magnet specimen
according to the heat treatment time change at an ambient temperature inside a
heat treatment furnace. It was determined that the content of elements existing
inside the magnet, such as expensive heavy rare earths Dy and Tb, could be
predicted by examining the rate of decrease in magnetic flux density at each heat
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Table 1 Heat resisting temperatures on each grade of Nd magnets
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AH
230

Grade
Max operating temperature (°C)
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Fig. 1 Nd magnet demagnetization heat treatment
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Fig. 2 Computer simulation model for heat flow analysis in
furnace interior and Nd magnet specimen
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Table 2 Material properties

Densit3y cozgzjtriliity Specific heat
(gm) | " | ke
NdFeB magnet 7800 9 440
Alumina boat 3960 30 850
Insulating block 2300 1.4949 877.96
Quartz tube 2200 2 700
Heam}joi‘l’sce T 700 0.27 837

Magnetization Direction

Measurement points

Fig. 3 Magnetization direction in Nd magnet specimen and the
positions of magnetic flux density measurement
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(a) SEM photo (b) Line profile

Fig. 4 Analysis of base material layer and plating layer of Nd
magnet

Table 3 Composition analysis result in each grade of Nd magnet

Main elements and rare earth contents (%)

Grade | Fe B (¢ Nd Ce Pr Dy Tb
N [69.79 | 1.44 | 1.04 | 999 | 13.87| 3.87 - -
H [7241]196| 1.63 | 1941 | - 4.03 | 0.56 -

UH |67.18| 1.55 | 2.25 |20.61| - 6.47 | 0.68 | 1.27
AH |67.01 | 1.31 | 1.20 | 14.83| - 3.39 | 11.20| 1.06
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(a) N grade Nd magnet

— |

(b) AH grade Nd magnet

Fig. 5 EDS mapping images on cross-sectional area
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Fig. 6 Internal temperature change of furnace and temperature
change of specimen calculated by computer simulation
according to the heat treatment time
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Table 4 Specimen used in computational simulation for mass
effect examination

Shape

Volume (mm’) 530 3141

24

Weight (g)
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