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Effect of pre-annealing on microstructures and
soft magnetic properties of nanocrystalline FegsZr;BsCu; alloy
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Abstract: The effect of pre-annealing at higher temperature for short duration before conventional annealing at 600 C
for 1 h on the crystallization process of amorphous FegsZr;BsCu; alloy was studied. The affecting mechanism of
pre-annealing on the crystallization process of amorphous FegsZr,B¢Cu, alloy is discussed by analyzing the temperature
dependence of the nucleation rate and the grain growth rate. It is shown that proper pre-annealing leads to the decrease of
the grain size and the increase of the volume fraction of crystalline a-Fe in nanocrystalline FegsZr;BsCu,; alloy. BCC o-Fe
with grain size of 9.5 nm and volume fraction of 72.4% is formed in ribbon after it has been pre-annealed at 750 ‘C for 2
min followed by conventional annealing at 600 ‘C for 1 h. The grain size and volume fraction of crystalline o-Fe in
ribbon annealed at 600 C for 1 h are 13.2 nm and 65.2%, respectively. Complex permeability spectra show that
pre-annealing at 750 C for 2 min before conventional annealing at 600 ‘C for 1 h results in a distinct improvement of
soft magnetic properties.
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Fig.3 Complex permeability spectra of annealed ribbons: (a)
Annealed at 600 ‘C for 1 h; (b) Pre-annealed at 750 C for
2 min followed by annealing at 600 C for 1 h
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