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Changes of Dislocation Structure and Magnetic Properties in Tensile and Fatigue Deformed Low Alloy Steel

Kou Y AEGASHI

Synopsis : In tensile and fatigue deformed low carbon steels, the magnetic parameters and the total dislocation density were measured. The total disloca-

tion density that was measured by transmission electron microscopy (TEM) reflects the information of cellular dislocation structure. Magnet-

1/2

ic parameters, coercive field H and the coefficient of magnetic susceptibility ¢ had dependency on p,, written as H.e<p,” and ce<p,. These

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

in practical steel.
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Table 1. The chemical composition of SFVQ-1A and SM490YA steel.

Elements(wt. %) C Si Mn P S Ni Mo Cr Fe
SFVQ-1Asteel | 0.18 018 150 0.004 <0.001 089 0.12 012 | bal
SM490YA steel | 0.17 035 144 0015  0.03 bal.
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Fig. 1. The shape of samples for (a) tensile deformation
and (b) fatigue deformation.
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Fig. 2. Nominal stress—strain curves of SFVQ-1A steel at
room temperature with strain rate of 2X10~%/min.
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Fig. 3. S—N line of SM490YA steel.
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Fig. 4. TEM micrographs of SFVQ steel (a) as received,
tensile deformed unto (b) 480, (¢) 540 MPa, and
SM490 steel (d) as received, fatigued at (e)
NIN,=0.2, (f) NIN;=0.9.
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Fig. 5. The Kikuchi maps for tensile deformed steel mea-
sured at the points A and B in the left figure. The
diameter of dots in left figure is equal to the elec-
tron beam size of 50 nm.
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Fig. 6. The measured p,,, p,, and f, of (a) tensile deformed
and (b) fatigue deformed steel.
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Fig. 7. Coercive field H and the coefficient of magnetic
susceptibility ¢ in tensile deformed SFVQ steel.
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Fig. 8. Coercive field H. and the coefficient of magnetic
susceptibility ¢ in fatigue deformed SM490 steel.
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and fatigue deformed steels.

Table 2. Comparison of experimental values of ¢, and ¥, for polycrystalline Fe, Mn-steel with calculated ones.

Parameter He, Ve o 7.
(Oe)  (X10°0em?) | (X10°Gauss Oc?) (X 10° Gauss Oc* m?)
Fatigue 7.0 3.0 4.6 4.2
deformation
Tensile
X 8.9 24 9.3 1.9
deformation
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