





Fig. 5 — Degraded laminations resulting from
excessive magnetic saturation and overheating
due to improper design.

saturation and localized overheating.
Figure 5 shows improperly designed lam-
inations that were degraded due to ex-
cessive magnetic saturation and over-
heating.

Laminations have the highest levels
of magnetic saturation compared with
ferrite-base and iron-base powder mate-
rials. They can also withstand much
higher working temperatures than
powder-type concentrators. Stacks of lam-
inations are used effectively from line fre-
quency to 10-30 kHz if properly de-
signed. Unfortunately, laminations have
pronounced heterogeneous physical
properties, resulting in a tendency to over-
heat the end regions where the main in-
ductor leg connects to return legs. This is
one of the reasons why in a split-return
inductors laminations are often located
at the middle of the main leg and iron- or
ferrite-base powder materials are placed
at its ends. Such a design is cost-effec-
tive, electrically efficient, and increases
the life of the inductor because it takes
into account the three-dimensional field
distortion due to the electromagnetic end
effect that would result in additional
heating losses if laminations were used
alone.

Computer modeling capability of the in-
duction coil manufacturer provides an ap-
preciable comfort factor for building long-
lasting splitreturn inductors. HTP
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