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The hysteresis model developed by Takécs [1, 2] has proven its usefulness in physics and
engineering and given rise to some other descriptions based on hyperbolic tangent transformations
of loop coordinates [3]. The present paper explores the possibilities of the model described in [3] to
describe hysteresis loops of electrical steel under different excitation conditions. The so-called
inverse model is used [4]. The output variable is identified as the ‘effective field’, following the
suggestions in [5]. This leads to an interpretation of the inverse Takacs model as a generalized stop
model [6]. Replacement of external field strength with the ‘effective’ one introduces a feedback in
the system modifying the congruency feature for the minor loops [7]. Figure 1 depicts the
improvement in representation of major loop resulting from taking into account the mean field term
in the relationship for the effective field.

400
* measurement
-------- grdinary Takacs model
I

—— Takacs model with effective field
200+

H (A/m)

-2004

-400 :
1x10°

H (A/m)
Fig. 1
The basic model equation for the considered extended model may be written as

H=aatanh M *b, —-aM £ H_,, (1)
M c0

S

where H , is static coercive field strength, o is the mean field parameter accounting for collective
action, ais a normalization constant, M is saturation magnetization, whereas
b, = O.5Ms[tanh((H;;'° +H,, )/ a)—tanh((HeTf'fP —H,, )/ a)]. In the full paper the modeling results for
minor loops under increased excitation frequency shall be discussed.
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