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Numerical simulation about the influence of geomagnetic

field on metal magnetic memory signals

SU Sanqging , MA Xiaoping, WANG Wei, YANG Yiyi
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech. ,Xi'an 710055, China)

Abstract: The normal and tangential magnetic signals of the specimen at initial state and yield state have been
simulated by using ANSYS finite element simulation software, combining with the relationship of magneto-
mechanical coupling when placed at three ways as well as rotating along the axis. The conclusions are as follows by
comparison. Firstly, when the geomagnetic field hasn’t paralleled with the loading direction of specimen or has
included angles with inspection face, normal magnetic signals are more accurate compared with tangential magnetic
signals. The influence of geomagnetic field direction on specimen at yield state is bigger than that at initial state,
especially at the stress concentration zone of defects. Secondly, when the specimen isn’t placed in a south-north
direction, whereas in a east-west direction it has included angles with the geomagnetic field, the normal and
tangential magnetic signals of original direction cannot be used to judge the stress concentration of specimen
accurately, so the precondition of accurate testing is finding the normal and tangential magnetic signals of the
specimen at this direction of magnetic field. Finally, when the geomagnetic field is absolutely perpendicular to the
surface of specimen, whether the normal or tangential magnetic signal is basically a line, or it only changes in defects, so
the original phenomenon like zero crossing point(ZCP) and maximum value don’t appear. Therefore, it should be avoided
that the testing face of specimen is absolutely perpendicular to geomagnetic field in practical engineering, otherwise the
experience judgment way based on ZCP of normal magnetic signal and maximum value of tangential magnetic signal cannot
be used.
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Tab. 1 Basic parameters of the specimen
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Fig. 1 The size of specimen
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Fig. 2 The follow charts of magneto-mechanical coupling
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Fig. 4 The three placing ways of specimen
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Tab. 2 The coercive force of earth magnetic in different rotation angles at first placing way

Wi
MGXX(x J715)) MGYY (y J7li) MGZZ(= 7))
0° 10 0 0
ek 30° 34. 6 20 0
jichiis 60° 20 34.6 0
90° 0 40 0
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Tab.3 The coercive force of earth magnetic in different rotation angles at second placing way

VIl
MGXX(x J7 1)) MGYY (y J5 1)) MGZZ (= J7la))
0° 40 0 0
TE#E 30° 34. 6 0 20
pic)iis 60° 20 0 34. 6
90° 0 0 40
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Tab. 4 The coercive force of earth magnetic in different rotation angles at third placing way
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Fig. 5 The magnetic memory signal distribution
in first placing way
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Fig. 6 The magnetic memory signal distribution

in second placing way
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in third placing way
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