Structure and magnetism of some nanostructured Fe metastable alloys.
I. In situ neutron thermo-diffraction.

II. Magnetic behaviour.
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Abstract

The Physical and Chemical properties (electric, magnetic, ...) of materials are
intimately related to its microstructure. A precise knowledge of the structure is of
primary importance when a complete understanding of these properties is pursued.
Neutron diffraction is considered as a fundamental tool when the nuclear and/or
magnetic structure of materials has to be determined. Nowadays, Large Facilities as ILL
in France or ISIS in UK offer the opportunity, via high flux diffractometers, to collect
high resolution diffraction patterns in short periods of time of the order of 10 seconds.
This fact allows to make in situ thermo-diffraction experiments in which the kinetics of
the structural phase transformations and segregations can be studied in a long range of
heating rates.

Furthermore, a great variety of new alloys, in amorphous or crystalline state, can
be synthesised by means of modern fabrication techniques, such as molecular beam
epitaxy, vapour deposition methods, rapid quenching from melt spinning, among others.
One of this techniques, high energy ball milling, gives the possibility to obtain, massive
samples in systems which are immiscible by other conventional synthesis procedures. In
concrete, a set of such type of materials are the binary Fe-TM (with TM a Transition
Metal element such as, Cu, Zr, Ag, ...). Moreover, ball milling technique allows to
obtain nanostructured alloys. If this is the case, the percentage of atoms in the surface of
each nanograin is not negligible compared with that in the bulk, and the atoms located
in the intergranular region could play an important role, thus giving rise to different
physical behaviour compared with conventional bulk ones. Furthermore, a number of
these new phases are metastable and/or supersaturated disordered solid solutions, which
could lead to a segregation of one of the atomic species when submitted to heat
treatment. The structural and magnetic phase diagram of these metallic alloys is still an
open question (coexistence of ferro and antiferromagnetic character, spin-glass,
magneto-resistance effects, etc), and constitutes an important task for the benefit of
future information in technology developments. The aim of these talks is to show how
important is a good knowledge of the microstructure in order to understand the complex
magnetic behaviours. In order to fulfil this goal, experiments on some Fe-based ball
milled samples are presented and the different scenarios that appear will be discussed in
terms of the structural changes that occur and their influence in the magnetic response.



