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 Abstract – In the present work we study the structure and micro-structure evolution of the Fe-Zr alloy, which 
is  employed as a precursor for the synthesis of the Fe-Zr-B-Cu soft magnetic alloy. The structural and micro-structural 
characterization of the initial crystalline sample and its evolution to the amorphous state after mechanical milling has 
been studied employing X-ray diffraction and Mössbauer spectroscopy techniques. The results indicate that after 12 
hours of milling the percentage of the amorphous phase is approximately 76%.

Soft  magnetic  amorphous  materials,  such  as  the  Fe-Zr-B-Cu  alloy 
(NANOPERM),   has been intensively studied in the last years because of the 
important role they have in various technological applications. In this sense, the 
study of the Fe-Zr alloy is important because it is employed as a precursor for 
the synthesis of the Fe-Zr-B-Cu alloy -[1,2,3].

The  amorphization  process  by  mechanical  milling  of  the  Fe2Zr  alloy  is 
studied by means of X-ray diffraction (XRD) and Mössbauer spectroscopy (MS). 
The initial  Fe2Zr  sample  was  synthesized following  two different  routes: (1) 
mechanical alloying of elemental powders, or (2) melting of elemental powders 
in an arc furnace under argon atmosphere. 

For  the first case (route 1), we observed the following: (i) the obtained 
sample shows a crystalline structure of Laves  MgCu2 type; (ii) the Mössbauer 
spectrum can be fitted employing two Fe-sites; (iii) the structural changes during 
the milling process are followed by means of XRD. Thus, after 12 hours of milling 
the sample becomes mainly amorphous; (iv) the MS analysis for 3, 6, 9 and 12 
hours milling also indicates a magnetic  transition  from an ordered magnetic 
phase to a paramagnetic amorphous phase.  If we follow route 2 we observe that 
the Fe-sites, corresponding to the ordered structure, disappear after increasing 
the milling time. Thus, after 12 hours milling the percentage of the amorphous 
phase is approximately 76% which is less than the value obtained following the 
route 1 (~91%), see Figs. 1 and 2. 
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Fig1.  X-ray diffraction pattern of the Fe2Zr 
alloy.  (a)  initial  sample,  and  (b)  after  12 
hours milling.

Fig2.   Mössbauer spectrum of the Fe2Zr alloy. 
(a) initial sample, and (b) after 12 hours milling
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