






with Wmea under magnetic flux density of 1.3 T, while
under high magnetic flux densities, West is smaller than
Wmea. In CGO using alternate lap, West is larger than
Wmea under 1.3 T of the magnetic flux density.

In the cross-section of alternate-joint, E and I pieces
are alternately stacked. Magnetic flux flows in the
rolling direction of the I pieces, and in the transverse
direction of the E pieces. The permeability of CGO in
the rolling direction is much higher than in the trans-
verse direction. This may be because at low magnetic
flux densities, the magnetic flux in the cross-sectional
area of the EI lamination core is mainly accumulated
into I pieces in which the magnetizing direction is paral-
lel to the transverse direction. In such a case, the contri-
bution of I pieces, i.e., that of iron loss in the rolling
direction, is decisive. That may be the reason why CGO
with less iron loss in the rolling direction has lower iron
loss of EI lamination core than using RGE at low mag-
netic flux densities.

On the other hand, at high magnetic flux densities, I
pieces can no longer cover all the magnetic flux, so a
considerable amount of magnetic flux flows into E
pieces. In such a case, the contribution of E pieces, i.e.,
that of the iron loss in the transverse direction, increases.
That may be the reason why the iron loss of EI lamina-
tion core using RGE is less than that using CGO which
has less iron loss in the rolling direction at high mag-
netic flux densities.

In using butt joint, magnetic flux inevitably flows into
E pieces in which the magnetizing direction corresponds
to the transverse direction; therefore, RGE with much
lower iron loss in the transverse direction shows better
performance.

5 The Effect of Tension Coating on the Magnetic
Properties in the Transverse Direction

The main difference between RGE and CGO lies in
the surface state. On the surface of CGO, forsterite
undercoating and another tension coating with a total
thickness of approximately 2.5 µm are formed. These

coatings provide approximately 5 MPa of the tension
toward the base metal.1) On the surface of RGE, an insu-
lation coating of 0.3 µm in thickness is formed. When
punchability is a major concern, a semi-organic coating
is applied, and when smoothness of the surface and
weldability are important, an inorganic coating is
applied. Neither coating provides the tensile stress.

The effect of the stress coating was investigated by
pickling them in 20% HCl at 343 K. As shown in Fig. 9,
almost no change of magnetic properties was observed
in RGE. In CGO, there were small changes in the rolling
direction, but, considerable improvement in the iron loss
in the transverse direction was observed.

Measurements of DC magnetizing curves in the trans-
verse direction are given in Fig. 10. In CGO, magnetiz-
ing in the transverse direction was considerably
improved by removing the tension coatings. RGE has
better magnetic induction under a magnetizing force of





longer than used with CGO having forsterite
(Mg2SiO4) undercoating.

(2) The iron loss of EI lamination core stamped from
RGE sheets is equal to or better than that from CGO
sheets, because RGE has excellent magnetic proper-
ties in the transverse direction.

(3) The absence of tension coating and the presence of
small scattered grains inside a coarse secondary
recrystallized grain help to increase the 90° magnetic
domains that improve the magnetizing in the trans-

verse direction.
(4) High efficiency in the noise reduction and in the

decrease in operating temperature are expected when
RGE is applied to choke coil, because it has low high
frequency iron loss.
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