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Nd-Fe-B permanent magnets have been intensively studied in order to improve the magnetic 

properties, especially, coercivity. It has been reported that the lattice strain in the Nd2Fe14B crystalline 

grain in the Nd-Fe-B magnet affects the magnetic anisotropy, and hence the coercivity [1-3]. However, 

there are few experimental reports on the lattice strain in the Nd2Fe14B phase so far [4]. In our previous 

synchrotron X-ray diffraction (XRD) study [5], the lattice constants of each constituent phase in an 

anisotropic Nd-Fe-B-Cu sintered magnet are slightly different from those of the pristine metal or 

compounds. This result implies the presence of internal strain in sintered magnets. 

In this study, we have measured temperature dependent synchrotron XRD and determined precise 

lattice constants of the Nd2Fe14B phase and secondary phases in the several types of samples: isotropic 

and anisotropic Nd-Fe-B-Cu as-sintered magnets, their powdered samples, and powder obtained from 

a coarse single crystal which we used as a reference sample without lattice strain. While temperature 

variations of lattice constants of the Nd2Fe14B phase are quite similar for all the samples above Curie 

temperature (TC), the temperature variations below TC are different between sintered magnets and their 

powdered samples. The comparison of the lattice constants of the Nd2Fe14B phase clarifies the 

presence and absence of internal strain in sintered magnets and powdered samples, respectively. The 

internal strain in the isotropic as-sintered magnet is larger than that in the anisotropic magnet. In 

addition, unit cell volume of each secondary phase in sintered magnets is larger than those of pristine 

metal or compounds and each secondary phase in powdered sintered magnets below TC. These results 

indicate that internal stain in sintered magnets varies lattice constants of all the constituent phases. 
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Figure 1. Temperature variation of unit cell volumes of dhcp-Nd in isotropic and anisotropic Nd-Fe-

B-Cu as-sintered magnets, and pristine Nd [5]. 


