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ABSTRACT BODY: 
Abstract Body: A development of a high coercivity Dy-free Nd-Fe-B permanent magnet has been highly expected
because Dy is regarded as a critical element. It is known that the post-sintered annealing at about 820 K enhances the
coercivity of Cu-doped Nd-Fe-B sintered magnets [1]. This is because a uniform intergranular phase with thickness of
about 3 nm is formed by the Nd/Nd-Cu eutectic reaction, and it acts a pinning site which blocks the expansion of the
reversed magnetic domains. On the other hand, the mechanism of the phenomenon that annealing above 820 K
results in a lower coercivity [1] has not been fully elucidated yet, in relation to possible changes in properties of the
intergranular phase. In order to clarify how the coercivity and the physical property of the intergranular phase correlate
to the annealing temperature (Ta), we have evaluated the Fe and Nd magnetic moments and the Cu concentration of
the intergranular phase using soft x-ray magnetic circular dichroism (MCD) measurements. Since the Nd-Fe-B
sintered magnet prefers to fracture at the intergranular phase, the magnetism of the intergranular phase is possibly
investigated by using soft x-ray MCD, which is a surface sensitive probe.
The soft x-ray MCD measurements in Nd13.7Pr0.02Fe78.0B6.0Cu0.1 (at%) sintered magnets have been conducted
at BL25SU of SPring-8. Figure 1 shows Ta-dependences of the the Cu concentration, the bulk coercivity, and the
coercivity of Fe-XMCD hysteresis curves. The Cu concentration in the intergranular phase reaches its peak at 773 K
and shows similar Ta-dependence of the bulk coercivity [1]. Thus, we found a positive correlation between the Cu
concentration of the intergranular phase and the coercivity with respect to Ta.
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Fig. 1: Annealing temperature dependences of the Cu concentration, the bulk coercivity, and the coercivity of Fe-
XMCD hysteresis curves.
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