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MONITORING OF THE STRESS STATE OF METAL STRUCTURES BY THE 

MAGNETONISOTROPIC METHOD 

The pace of renewing the industrial technology park's infrastructure has slowed significantly, 

resulting in equipment with a longer service life remaining in service. Therefore, diagnosing the 

condition of such equipment and metal structures in general is becoming increasingly important. 

The stress state, along with the metal's mechanical properties and existing defects, is one of the 

main factors affecting the service life of metal structures. 

Most metal structures are made of ferromagnetic materials, such as steels. These materials 

change their magnetic properties under stress. This feature enables the use of magnetic inspection 

methods to solve the inverse problem of determining the acting stresses from changes in magnetic 

properties. 

The most widely used methods are magnetoanisotropic, coercive force, and Barkhausen noise. 

All magnetic methods are indirect and require determining the dependence of a certain magnetic 

parameter on stress beforehand. This dependence is typically obtained using flat samples with 

stepwise loading by an external force while simultaneously recording the readings from the 

corresponding devices. The magnetoanisotropic method has the advantage of non-contact 

measurement of magnetic parameters, eliminating the need to account for the non-magnetic gap 

between the transducer and the control surface. This allows for work on surfaces covered with 

paint and varnish. Additionally, magnetoanisotropic equipment operates in alternating fields from 

0.5 to 20 kHz, enabling scanning of metal structures (unlike point detection with coercive force 

and Barkhausen noise) to identify critical areas. 

A disadvantage of the magnetoanisotropic method (as well as other magnetic methods) is the 

difficulty of controlling the biaxial stress state; only the difference in normal stresses can be 

determined. This property leads to the need to develop a methodology for monitoring stresses for 

each type of metal structure. 

The magnetoanisotropic method uses relatively lightweight equipment that does not 

inconvenience the operator when working on full-scale structures, either in the workshop or in the 

field. 

This method lends itself well to automated control and the development of diagnostic systems. 

This method does not require high energy consumption during inspection. Magnetoanisotropic 

inspection data can be transmitted via common data transmission networks, such as SMS 

messages. 

Industrial operation of magnetic anisotropic stress monitoring of steel structures confirms the 

importance of its use for monitoring tasks. 
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