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Table 1 Composition of sintered NdFeB magnets (N35) (w/%)

Nd Dy Pr B Al Fe
16.70 0.30 16.50 1.15 030  Bal
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Fig.1 Microstructure of NdFeB magnets: (a) OM image and
(b) SEM image
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Fig.2 Surface morphologies of samples for different immersion
time: (a) 0 h, (b) 6 h, (c) 24 h, (d) 96 h, (e) 192 h, (f) 360 h,
(g) 480 h, (h) 600 h, and (i) 720 h
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Fig.3 SE-SEM images of samples for different immersion time: (a) 6 h, (b) 24 h, (c) 48 h, (d) 360 h, (e) 480 h, and (f) 720 h
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Fig.4 Raman spectra of samples for different immersion periods: (a) 24 h, (b) 48 h, and (c) 360 h
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Fig.5 Polarization curves of samples for different immersion

periods in 3.5% NaCl solution
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Table 2 Electrochemical parameters calculated from the

potentiodynamic polarization curves

Testing  Corrosion potential,  Corrosion current density,
time/h Econ/mV fcor/*x 1070 Arcm™
0 -709.7 7.87
48 -628.9 188
360 -566.7 132
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Fig.6  EIS spectra of specimens after immersion for different time in 3.5% NaCl solution: (a, ¢, e, g) Nyquist map; (b, d, f, h) Bode map
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Abstract: The corrosion behavior of sintered Nd-Fe-B magnets in 3.5 wt% NaCl solution for different time was studied by an immersion
test. The morphology and composition of corrosion products were characterized by scanning electron microscope (SEM) and Raman
spectroscopy. The microstructure and corrosion behavior of specimens at different stages were investigated by electrochemical impedance
spectroscopy (EIS) and potentiodynamic polarization. The electrochemical equivalent circuits were used to fit the EIS data. Results show
that pitting corrosion, optional intergranular corrosion and total corrosion occur successively during the immersion process. However, the
corrosion product layer is a loose structure that can only temporarily slow down the corrosion rate. The Nd-rich phase at the grain
boundary preferentially dissolves in the medium so that the main phase particles are exposed to the corrosive solution and
quickly corroded, thereby causing damage to the magnets. The corrosion products are mainly iron and neodymium oxides or hydroxides,
the type of which varies with the immersion time.
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