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Abstract

Taking the flexibility into account of a domain wall, the theories of coercive force and
initial susceptibility under the influence of dislocations are developed on the basis of the
previous paper?,

Using the distribution function of forces, a coercive force in a mechanism in which the
statistical fluctuations of forces are incorporated is evaluated. As compared with the experi-
mental coercive force in Fe-3%Si, an area S, approximated by rigid walls becomes 197 (um?).
It is estimated that the number of ways dividing a total wall area S into # partial area S;
is about (SylNg)**. When p=10" (cmf/cm®), S=1 (mm?) and S;=197 (um?), the number is
about 1079, which is approximately infinite. In a division when the free energy of wall is
minimized,

z (SidE i+ EudS) < ﬁlle,- .
= =
Under these conditions, the initial susceptibility x, and coercive force H, are
gV 2L’ gVV/S,  dow
TV © 21 cos ¢1/S,,
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Fig. 2 Variance of coercive force with reduction rate
in Fe-3%Si. The rolling direction is at [110].
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Fig. 3 Relation between the standard deviation ¢, of the pressure
or the estimated coercive force ¢ and the maximum length
Imax. The dotted line indicates at uniform distribution.
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Fig. 4 Relation between the standard deviation gp, of the pressure
or the estimated coercive force F. and dislocation density
p, when dislocation lines distribute uniformly.
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