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Abstract

Fe-based amorphous alloys are been paied much attention due to its excellent
magnetic properties and considered to be a hotspot in the field of amorphous alloys.
At present, most of amorphous alloys are usually obtained by the method of “try and
error”, which squanders manpower and material resources. CALPHAD (CAL culation
of Phase Diagrams) method, which is a powerful tool to cut down on cost and time
during development of materials, plays an important role in materials design.
Development of Fe-based thermodynamic database will provides an effective guide
line for design and preparation of Fe-based amorphous alloys.

In the present work, most of binary systems in the Fe-B-C-Mo-Cr-W-RE-Ag
mul-component systems were thermodynamically assessed by using CALPHAD
method, and thermodynamic database of Fe-B-C-Mo-Cr-W-RE-Ag systems was
basically developed. The details of the results are described as follows:

(1) The phase diagrams of the Ag-X (X: Gd, Ho, Nd, Sc, Sm, Tb, Y, Er), B-X (X:
Er, Sc, Tm), Er-X (X: Sc, Y), Sc-X (X: Th, Y), Mo-X (X: Sc, Y), Cr-X (X: Er, Sc, Y,
Gd, Dy, Ho), W-X (X: Er, Sc, Y, Nd, Gd, Dy, Tb, Ho, Lu, Tm) binary systems have
been thermodynamically optimized based on the available experimental data. A set of
self-consistent and reasonable thermodynamic parameters was obtained for each
binary system, which describes the Gibbs energies of the solution phases and the
intermediate phases. And thermodynamic database of Fe-B-C-Mo-Cr-W-RE-Ag
systems was primarily developed.

(2) Liquidus projection of the Fe-B-Er, Fe-B-Sc, Fe-Cr-Mo-C-B,
Fe-Cr-Mo-C-B-W and Fe-Cr-Mo-C-B-Gd systems are calculated by CALPHAD
methods. The compositons of eutectic reactions in the Fe-rich part of the
multicomponent system were optimized and the thin ribbon alloys were made by
liquid quench technique. X-ray technique was carried out to determine the crystal
structure of these alloy samples.

(3) Many compositions in the Fe-rich part in Fe-B-X (X: Co, Ni, Mn, Mo, W,



Al) ternary systems were optimized and the thin ribbon alloys were made by liquid
guench technique. X-ray technique was carried out to determine the crystal structure
of these alloy samples. Glass formation region in the Fe-rich part in Fe-B-X (X: Co,
Ni, Mn, Mo, W, Al) ternary system was determined, which can provide theoretical
guidance on preparation for Fe-B base amorphous alloys.

The obtained results in this work can be applied to establish the thermodynamic
database of Fe-based alloys system. In addition, the results in this work can provide
important theoretical guidance on designing Fe-based amorphous alloys.

Keywords: CALPHAD; Amorphous alloys; Thermodynamics; Fe-based alloys
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