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Magneto-Acoustic Emission Characteristics of SS400 Steel in Elastic and Plastic Region
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Acoustic Emission (AE) is stress pulses generated by the release of localized stress energy during dynamical
process in solids. AE is reflected by structural change of the material such as dislocation and crack growth, so that it is
utilized as Non-Destructive Testing (NDT) for fracture or fatigue of the material. On the other hand, AE is also
observed during dynamic magnetization process of ferromagnetic material. The phenomenon is called
Magneto-Acoustic Emission (MAE), which is caused by abrupt and discontinuous motion of magnetic domain wall
pinned by inclusions, voids, dislocations, grain boundaries etc. The characteristics of MAE change with the applied
stress and plastic deformation since the stress, dislocations and residual stress influences the structure of the magnetic
domains and the pinning effects. In this paper, experimental result on SS400 steel in the elastic and plastic region is

presented and discussed.
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Fig.1  Dimension of specimen.
Table I Mechanical properties of SS400 steel.
Yield stress 327 MPa
Tensile strength 464 MPa
Elastic limit 270 MPa
Young’s modules 209 GPa

Event amplitude

T /\ AA A/\A/\ “EA@ECTE‘E‘T%'SVEL_

\« Y
—
Resolution time

Dead time
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Experimental system.
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Fig.5  Hysteresis loop of SS400 under stress.
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Fig. 6  Variation of saturated magnetization of SS400
due to tensile stress.
1 T T
Peak count: 13.6
Total count: 322.7
‘é 10
35
00 2 4 ;‘ 6 8 10
Time (s)
Fig. 7  Distribution of MAE count (OMPa).
15 T T
Peak count: 11.9
Total count: 298.0
‘5 10
g
g
a5
il | ‘ i |
0 2 4 6 8 10
Time (s)
Fig.8  Distribution of MAE count (100MPa).
1 T T
Peak count: 7.9
Total count: 280.4
g
g
g
i
Time (s)
Fig.9  Distribution of MAE count (200MPa).
T
1 -
o 12
=
g |
3
MU
< L
L
[=%} 8L
6} ]
1 n
0 100 200
Tensile stress (MPa)
Fig. 10  MAE peak count versus tensile stress.
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Fig. 11  MAE total count versus tensile stress.
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Hysteresis loop of SS400 with plastic strain.
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