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Change of W eak M agnetic SignalsandM etal M agneticM emory
EffectsDuring the Torsion of L ow Carbon Steel

ZHANGW eimin’, L U Hong-guang', YUAN Jun-jie', SUN Hai-tao’
(1 School of M echanical and V ehicular Engineering, Beijing Institute of Technology, Beijing 100081, Ching
2 School of M aterials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Changes in w eak magnetic signal and metal magneticmemnory effects in low carbon A 3
steel during torsion are studied Relationship betw een signal change and torsion change is studied
on a torsion testing equipment T he relationship ispresented by recording the vertical component
of magnetic intensity on the sanple surface and the loading moment of torsion, and the
characteristics and reason of these changes are analyzed Themain reason of change in magnetic
signal is the directional distribution of the magnetic domain on the stress and the mpediment by
the dislocation to the domain’s turn A new weak magnetic method of estimating the stress state
and m icro-dam age of component is thus proposed
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Tabh 1 Gradient value of testing points

/ K /A-N1m?

(N- m) D M T
20 Q05 Qo5 Q15
20 Q05 Q05 Q10
20 Q05 Q20 Q15
20 Q25 0 Q20
20 Q30 Qo5 1 00
20 Q05 0 Q05
20 Q75 Q15 Q 50
13 1 46 Q08 162
20 Q15 0 Q20
17 Q 06 Q12 Q24
16 0 0 Q 44
26 Q08 Q04 Q12
36 Q 03 Qo8 Q17
30 Q20 Q 06 Q 03
16 Q 06 Q19 Q 44
24 Q 17 Q 17 Q 50
16 Q13 Q 06 Q13
14 Q 14 Q14 0
7 Q29 Q43 1 00
7 143 Q 14 Q29
6 0 Q 50 1 50
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Fig 5 Algorithm for estimating stress state
and micro-damage
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