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Synopsis :

In recent years, techniques of producing clean steel have progressed markedly. As a
result, development of non-oriented silicon steel sheet with low core loss has been
achieved in Kawasaki Steel Corporation, and the manufacture of RM7 (maximum core
loss W15/50; 2.50 W/kg at thickness 0.50 mm) has become possible. RM7 is suitable to
core materials for large rotating machines, such as generators, and for various static

induction apparatus, and meets the needs of
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In recent years, techniques of producing clean steel have progressed markedly. As a
result, development of non-oriented silicon steel sheet with low core loss has been achieved
in Kawasaki Steel Corporation, and the manufacture of RM7 (maximum core loss
Wisisos 2.50 Wikg at thickness 0.50 mm) has become possible. RM7 is suitable to core
materials for large rotating machines, such as generators, and for various static induction
apparatus, and meets the needs of energy saving. Quahtanve eﬁects on core loss are also

=2, L ir J

1 Introduction 2 Factors Which Affect Core Loss
— THUM ufacturing decrbniques _at °I'li@a—,§£'f'!

X T Al CF ——

f




2001

-
—"

7y,

re loss =}, -1- 1}

—

A C(J
~
bl

-

s50[ 3407 ._...

=
IV’

.

L )

3

a0

N

I

e T ann F
[
n I e e e




N

L |

F

i,

L

-

L
#.
_.

Al

?,

o

*,

-

 —




= 2.8t
= L]
o 2.af %0
g0 °
20 '_ i 1 1
0.5 1.0 1.5 2.0

(1123 pole intensity Jarhit)

2.61Q

Wk

1]
o

i

O 0.5 1.0 1.5

1100 pale intensity {arbit)

Wk
13+

1007 pole intensity  Tavhit.. : ! - 20u

Fig. 4 Relationship between pole intensity and core Sample B

loss {W;s;50, 0.50 mm}
Photo 4 Inclusions in the specimen observed with an

optical microscope

magnetic properties of silicon steel is greatly dependent
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is found in the figure that the core loss is affected by
the pole intensity of (100}, (112) and (111) planes.
When the pole intensity of (100) plane is stronger,
core loss becomes lower, whereas when that of the
(1i2) and (111) planes are stronger, core loss becomes
higher.

The texture is greatly affected by the reduction in
cold rolling and also by the quantity of inclusions in
steel. For example, sample A includes a small quantity

of inclusions and sample B includes a large quantity
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is particularly important from the compositional
point of view.

In regard to the converter operation, new converters
such as Q-BOP, LD-KG and K-BOP are utilized to
produce molten steel which is extremely low in C, O
and N, In Q-BOP, the oxgen is directly blown into
the molten steel from the bottom of the converter, and
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in the number of inclusions.

The refining technique of high-purity steel was put (3 ‘he (111) pole intensity, which is unfavorable for
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(1) The optimum grain size, which minimizes the core  (4) Advance in the melting technology of high-purity

loss, is easily obtained by the reduction of impuri- steels resulted in extreme reduction of core loss.
ties like S, O and N. Then, the non-oriented silicon steel sheet RM7
(2) It was directly observed by SEM that inclusions (maximum core loss Wis;s0; 2.50 W/kg for 0.50
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