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Abstract 

We demonstrated that magnetic properties (hysteresis loops, domain wall propagation and giant 

magnetoimpedance effect) of Fe and Co-rich amorphous microwires can be tailored by stress and conventional 

annealing. Observed dependences discussed considering stress relaxation, back stresses and change of the 

magnetostriction after samples annealing. These considerations have been proved by experimental observation of 

the change of the magnetostriction coefficient sign induced by annealing. 
© 2014 Elsevier B.V. All rights reserved 
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1. Introduction  

Studies of amorphous magnetically soft glass-coated microwires have attracted considerable interest in the field 

of applied magnetism because of their reduced dimensionality (metallic nucleus diameter ranging between 0.5 and 

30 m), cheap and simple fabrication method and outstanding soft magnetic properties [1, 2]. From the 

applications point of view the most attractive properties of these materials are excellent soft magnetic properties 

and giant magnetoimpedance, GMI, effect usually observed in Co-rich compositions and the magnetic bistability 

and fast domain wall propagation typical for Fe-rich compositions [1, 2]. Magnetic sensors developed using 

amorphous wires with GMI effect allow achieving of pT magnetic field sensitivity with low noise [3]. High 

circumferential permeability usually exhibited by Co-rich amorphous wires with vanishing magnetostriction 

constant is essential for observation of high GMI effect [1]. The Fe-rich amorphous wires are also proposed for 

various applications in the electronic article surveillance, magnetic tags, magnetic memories and logics [4-7]. 

Magnetic bistablility typical for Fe-rich glass-coated microwires has been interpreted in terms of depinning of the 

reversed domains inside the internal single domain and the consequent fast domain wall, DW, propagation [1, 4]. 

Naturally the DW speed is one of most important factors affecting the viability of aforementioned potential 

applications. As reported elsewhere amorphous and nanocrystalline microwires exhibit extremely high DW 

velocity [4,8,9].  

Generally hysteretic magnetic properties of amorphous ferromagnetic microwires are affected by the 

magnetostriction coefficient, s, and by the strength of internal stresses, i , induced by glass-coating affected by 

the -ratio of metallic nucleus diameter, d, to the total microwire diameter, D ( =d/D) [1]. The origin of the 
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