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In electrical machine design iron losses are predicted very often by loss separation based
Bertotti’s equation which is valid for a frequency range up to 400 Hz [1]. This formula is
curate if predicting the iron losses for high frequencies and high inductions. Though these
nditions are especially in the focus for electric high power-density machines. For an optimal
gn of a high-efficiency electrical machine it is necessary to determine the losses as exact as
sible.

For those reasons an improved iron loss prediction formula is developed. It is based on
ertotti’s formula but extended with two additional parameters a3 and a4 to take care of the
curate losses at higher induction. The formula is given by eq. (1). The general approach and
st results are described in [2]. Fig. 1(a) shows the comparison for low frequencies.

W’impr:Bzf(aZ +alf(1+(133[”))+a5 (Bf)l'5 (1)

The aim of this work is to develop an approximationfor which the losses for higher induc-
ns and frequencies can be predicted with an error less than 10 % using parameters determined
standard measurements at an Epstein frame. This approach is tested on two standard non
ain oriented soft magnetic materials. Fig. 1(b) gives the first results for improved loss predic-
n for frequencies up to 1500 Hz and induction up to 1.8 T.
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a) Comparison between 3-parameter (left) and S5-parameter (b) Accuracy of 5-parameter loss prediction for-
right) loss prediction formula for low frequencies. mula for high frequencies.
: measured, R: calculated) (dotted: measured, strike-through: calculated)

Figure 1: Results for 5 parameter loss prediction formula.
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