s R D S

R4 - TECH!

T

Impedance
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Inductive impedance in an electric inductance is X = jwL, and

condenser impedance in a condenser is
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These two are generally called electrical impedance.
Adding pure resistance R, they are in all called impedance.
In magnetic devices, we only consider inductive impedance
and pure resistance for the issue of relative low frequency,
neglecting condenser impedance. There is the difference
between serial and parallel circuit.

Zs and Zp depend on frequency, and their characteristics
are called impedance frequency characteristics and related
to the frequency characteristics of magnetic materials, and
they are connected with winding parameters. In complex
permeability, its frequency characteristics is determined by
the frequency characteristics of both p' and p". Actually, the
impedance frequency characteristic is the characteristic of
the magnetic device but the characteristic of material.
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Parallel reparesentation
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Series representation
Zs =Rs+ jwLs
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Series representation

1

" 1/(jwLp) +1/Rp
FFEX R BE R R

Parallel reparesentation
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Loss factor
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Loss factor indicates the loss property of material in small
signal. It induces phase shift of signal due to magnetic core
loss, which can be expressed as:

where tgdm is called loss factor indicating the ratio of
loss power and input power. Because magnetic core loss
induces hysteresis loss, eddy loss, and residual loss, the
loss factor can be expressed as:

tgdbm= tgdh + tgde + tgdr , Where tgdh, tgde, and tgdr is
called hysteresis loss factor, eddy loss factor, and residual
loss factor respectively (see the following Figure).
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