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Mechanical alloying of Samarium-Iron-Boron powder with the composition of Sm, Fe, B,
Sm,,Fey B, and SmFe,,B, was studied using x-ray diffraction (XRD), Méssbauer spectrometer,
and scanning electron microscopy (SEM). Data take as function of milling time for 48, 200, 400 and
600 hour. The XRD studies show that the initial crystalline Bragg reflection change to a broad
maximum, which is attributed to the formation of an amorphous phase. The initial six-line pattern in
the Mossbauer spectrum, characteristic of magnetic ordering, changes to a broad doublet,
characteristic of a nonmagnetic material. The final product of the ball milling, which exhibited the
characteristic of an amorphous paramagnetic material in its XRD and Méssbauer spectrum, was
studied after heat treatment. Heat treatment of the amorphous powder at 750° C under an argon
atmosphere. The x-ray diffraction of heat treated alloy show that substantial change occurred during
heat treatment in that sharp Bragg reflection, resulted in the form of a-Fe, Fe,O, and SmFeO, phase,
characteristic of crystalline materials reappear. Mdssbauer spectrum have magnetic sextets of ct-Fe
(1 spectrum), Fe,O, (2 spectrum) and quadrupole doublet of SmFeO,. The scanning electron
microscope has particle size of the powder was estimate to be in the range of 5 pm. Dependence of

particle size on milling time.





