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Nd-Fe-Ti-B-N has been studied with X-ray diffraction, Mössbauer spectroscopy, and vibrating
sample magnetometer(VSM). The alloys were prepared by arc-melting under an argon atmosphere.
It was found from X-ray and Mössbauer measurements that Nd-Fe-Ti-B has a pure single phase,
whereas Nd-Fe-Ti-B-N contains some α-Fe. NdFe10.7 TiB0.3 N has a ThMn12 − type tetragonal structure with a0 = 8.640 Å and c0 = 4.811 Å. The Curie temperature (T C ) is 833 ± 3 K. Mössbauer
spectroscopy was performed at various temperatures ranging from 13 to 800 K, and each spectrum
below T C was fitted with the six subspectra of the Fe sites in the structure (8i1 , 8i2 , 8j2 , 8j1 , 8f, and αFe). The area fraction of the subspectra at 13 K are 10.2, 8.2, 16.5, 17.5, 44.2, and 3.3%, respectively.
The magnetic hyperfine fields for the Fe sites decrease in the order H hf (8i) > H hf (8j) > H hf (8f).
The VSM data the above the Curie temperature show that the magnetic moments increase again.
The average hyperfine field Hhf (T ) of NdFe10.7 TiB0.3 N shows a temperature dependence of
[Hhf (T ) − Hhf (0)]/Hhf (0) = −0.52(T /TC )3/2 − 0.43(T /TC )5/2
for T /TC < 0.7, indicative of spinwave excitation.

I. INTRODUCTION

II. EXPERIMENTAL

A new series of ternary rare-earth iron nitrides based
on the ThMn12 structure has been prepared recently.
The R(Fe, M)12 (R=Sm, Nd, Gd, La, Ce, Tb, Dy, Ho,
Y, or Er; M=Ti, V, Cr, Mn, Mo, W, Co, Al, or Si) compounds [1–5] with the tetragonal ThMn12 − type structure have been reported as potential candidates for permanent magnet development. We concentrate our studies on the Nd(Fe, M)12 compound because the cost of
Nd is much lower than that of Sm [3]. Wang et al. [1]
reported that the RTiFe11 compounds can absorb a certain amount of nitrogen when treated at about 500◦ C in
gaseous N2 . It has been shown that significant improvements in the Curie temperature and the magnetocrystalline anisotropy were achieved upon nitrogenation in
the RTiFe11 N1−δ compounds.

The NdFe10.7 TiB0.3 alloys were prepared by arcmelting [6] under an argon-gas atmosphere. Buttons were
then annealed in vacuum at a temperature of 1000◦ C for
about 7 d. The homogenized ingots were pulverized into
a fine powder with an average grain size of about 45 µm.
Nitrogenation was performed by heating the alloy powder
in pure N2 at 500◦ C for 15 min. X-ray diffraction patterns of the samples were obtained with CuKα radiation.
A slow scanning speed of 0.25◦ advance in 2θ per min
was used to optimize the resolution of the closely spaced
reflections. A Mössbauer spectrometer of the electromechanical type [7] was used in the constant-acceleration
mode. A 57 Co single-line source in a rhodium matrix
was used at room temperature. To produce a uniform
thickness over the area of the Mössbauer absorber, each
sample was mixed with a boron-nitride powder and was
clamped between two beryllium disks 0.005 inch in thickness and 1-inch in diameter. The low-temperature data
were obtained using an APD CS-202 displex closed-cycle
refrigeration system with a DMX-20 Mössbauer vacuumshroud interface. Magnetization curves were measured
with a vibrating sample magnetometer in the temperature range from 77 to 1000 K.

In this study, we prepared NdFe10.7 TiB0.3 N compounds by substituting B for Ti. The magnetic and
crystallographic properties of the compounds were studied using X-ray diffraction, Mössbauer spectroscopy, and
vibrating sample magnetometer(VSM).
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