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Research on the relationship between magnetic flux leakage gradient by metal
magnetic memory effect and tensile stress of building steel specimen

WANG Wei, YI Shuchun, SU Sanqing, LAN Yan
( School of Civil Engineering, Xi’an Univ. of Arch. & Tech., Xi’an 710055, China)

Abstract: In order to get metal magnetic memory (MMM) signal characteristics under different loads, and establish the quantitative rela-
tionship between tensile stress o and feature parameter of gradient K', the surface leakage magnetic fields of Q345 smooth specimen
and slotted specimen under static tensile test were on-line measured. The experimental result showed that the zero position of normal
component of magnetic field and position of maximum gradient could be used to judge the position of stress concentration. Peak-to-peak
value of normal component of magnetic field could not be used as the basis for early damage judgment. With the increase of load, the
normal component of MMM signal increased, the value of K’ reached to maximum, which could be used to determine whether the

specimen entered plastic stage, the value of ‘K max‘ also increased, which could reflect the damage state of building steel specimen.
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Tab.l Mechanical properties of Q345 steel specimen
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Fig.1 Size of specimen and arrangement of measured lines
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Fig.2 Normal component of magnetic field intensity values in initial stage
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Fig.3 Normal component of magnetic field intensity values in elastic stage
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Fig4 Normal component of magnetic field intensity values in plastic stage
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Tab.2 Zero position of magnetic field under different tensile
loads of smooth specimen and slotted specimen
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Fig.5 Normal component of magnetic field gradient values in elastic stage
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Fig.6 Normal component of magnetic field gradient values in plastic stage
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Tab.3 Position of maximum gradient under different tensile
loads of smooth specimen and slotted specimen
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Fig.7 The relation curve of stress 0 and derivative value XK'
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Fig.8 The relation curve of stress 0 and gradient ‘Kmx ‘
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