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Dependence of Magnetic Properties on Dislocation Density in Commercial Steels Deformed in Tension

Kou Y AEGASHI

Synopsis : Dependences of two magnetic parameters, coercive field H, and coefficient ¢, on dislocation density were investigated in tensile deformed Fe
polycrystal and SFVQ-1A commercial steel. The dislocation density was measured by using transmission electron microscope (TEM). Mag-

netic parameters were analyzed from hysteresis loops. Coercive field H- and coefficient ¢ were proportional to p

2 and p, respectively. These

parameters have simple dependences on dislocation density, and would be useful for nondestructive evaluation of dislocation structure in

commercial steel.
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Table 1. The chemical compositions of Fe polycrystal and SFVQ-1A steel.

Fe polycrystal

Elements C Si Mn

Cr

N Fe

wt. % 0.08 0.002 0.002

0.001

0.005 bal.

SFVQ-1A steel

Elements C Si Mn

P

S Ni Mo Cr Fe

wt. % 0.18 0.18 1.50

0.004

<0.001 0.89 0.12 0.12 | bal
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Fig. 1. The shape of samples for (a) tensile deformation
and (b) magnetic measurement.
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Fig. 2. Nominal stress—strain curves of Fe polycrystal and

SFVQ-1A steel at room temperature at a strain rate
of 0.18%/min.
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Fig. 4. TEM micrographs of SFVQ-1A steel (a) without deformation, deformed at (b) 480, (c) 510 and (d) 540 MPa true stress
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Fig. 5. Dislocation density in tensile deformed Fe poly-
crystal and SFVQ-1A steel.
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Fig. 6. Hysteresis loops of Fe polycrystal without defor-
mation and tensile deformation at 290 and 390

MPa true stress.
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Fig. 7. Hysteresis loops of SFVQ-1A steel without defor-
mation and tensile deformation at 480 and 520
MPa true stress.
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Fig. 8. Relationship between coercive field and true stress
in tensile deformed Fe polycrystal and SFVQ-1A
steel.

12 " T - T T
10} M .
SFVQ-1A steel
_
)
o 8 .
S’
9]
=
9 6 i
©
=
)
2 4t i
2
5,
=3 ﬁrl:#‘:
© 2 Fe polycrystal b
0 1 1 " 1 X]OS
0.5 1.0 1.5 2.0 25
Dislocation density p'* (cm™)
Fig. 9. Relationship between coercive field and dislocation

density in tensile deformed Fe polycrystal and
SFVQ-1A steel.
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Fig. 10. Differential susceptibility of SFVQ-1A steel with-
out deformation and tensile deformation at 477
MPa true stress.
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