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Research on ANSYS finite element simulation of stress-magnetization effect on
tensile steel plate

SU Sanging, GAO Bo, WANG Wei, YI Shuchun, MA Xiaoping
( School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: In the study on the relationship between early damage of building steel and metal magnetic memory signal, the stress con-
centration evaluation method using the normal component of the magnetic flux leakage signal B(y) and its gradient K are presented
based on widely used steel Q345B in building structures under the geo-magnetic field. The finite element method by ANSY'S analy-
sis software was used to model two human-made tiny pits in the middle of specimens, the distribution of magnetic memory signal
under different applied loads, namely the stress-magnetization effect, was analyzed. Results show that, magnetic flux leakage signal
around stress concentration area rises regularly with stress increasing under the elastic stage. After yielding, the area of tiny pit por-
tion goes into the inelastic state, as the range increases, and the scope of magnetic flux leakage signal expands as well. Additionally,
the rapid growth of plastic deformation affects magnetic flux leakage characterized by the stress change. Finally, the corresponding
experiments were tested to validate the results of modeling. The research results can serve as a reference of application to metal
magnetic memory(MMM) test technique for building steel structure.
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Fig.4 Normal component with its gradient of MFL value at
elastic & plastic stage of the modeling
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