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In the present paper, magnetic method of determination of ferrite content in austenite 
steels, based on saturation polarisation and magnetic polarisation of ferrite near the remanence 
point, have been presented for Fe-Cr-Ni-type alloys. Magnetic phase analysis, taking into 
account the distribution of total magnetic losses on eddy current losses, relaxation losses and 
hysteresis losses, have been discussed for low-carbon and low-alloy steels. The formulas on 
tangent angle of eddy current, hysteresis and relaxation (additional) losses have been presented. 
General formulas for magnetic permeability and coercive force have also been presented in 
terms of interna! magnetic and materiał parameters. These parameters allowed to analyse the 
structural changes in magnetic materials. Examples of the influence of chemical composition, 
structural defects and thermal annealing on the changes of saturation polarisation, magnetic 
permeability, coercive force, magnetic hysteresis and relaxation losses have been discussed for 
low-carbon steels and amorphous alloys. 

1. INTRODUCTION

Iron alloys, due to their universality and good mechanical properties, are 
fundamental constructional materials in engineering and water, motor, railway 
transport and in the power industry. On the other hand, iron alloys are mostly 
ferromagnetic. Therefore to the diagnose the machinery made from these alloys, 
magnetic methods, beside other methods, can be used. For that purpose mag­
netic physical properties, sensitive to the real structure of materials, are used. 
Magnetic properties sensitive to structure are, among other things, initial and 
maximum magnetic permeability, coercive force, magnetisation, magnetic hys­
teresis losses, eddy current losses, relaxation losses. Magnetic methods can be 
used to determine the contents of phases in the alloys based on iron and to 
analyse the changes of the real structure. The systems based on measuring of 
the magnetic permeability, saturation magnetic polarisation, leakage magnetic 
field and magnetic losses analysis are used. The calculation methods of leak­
age magnetic field, based on the numerical solution of the Poisson equations of 
magnetic vector potential are developed [1, 2]. 
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