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Development of a New Non-criented Silicon Steel with
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A new non-criented silicon steel that surpasses JI3 5-09 grade (best grade in the werld) in permeability and core

loss has been developed based on the following two findings:

1) It is finely dispersed sullides smaller than .1y that inhibit normal grain growth in silicon steel, but a small amount

of rare earth metal (REM) added to molten steel forms large REM sulfides or oxysulfides with elevated solid sclution

temperatures, thereby preventing the precipitation of the fins sulfides.

2) The texture after final annealing is improved by an appropriate combination of an intermediate annealing condition

and a second cold reduction, permitting a special texture consisting mainly of (Ak0)1001L

As the sum of core losses parallel and perpendicular to the rolling direction is less than that of a grain oriented

silicon steel, the new product is expected to reduce the energy loss of a rotating electrical apparatus and is considered

to be suitable for a two-pole turbo-generator, too.
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Table 1 Chemical composition of 30kg ingots

(%)

Si Mn s | Al REM

A 3.19 0.21 : 0.004 (.62 -

B 3.22 0.21 |0.005 0.63 | 0.010
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Fig. 2 FEffect of scaking temperature of 30kg
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Table 2 Typical magnetic properties of the new product

Thickness %ii';ﬂid Core loss (W/kg) Magnetic induction (T)
(mm) | (/em) | Wim | Wiso | B | Bs | Bo | Buw
0.35 7.63 0.62 2.12 | 1.49 ‘ 1.59 l.ﬁé 1.80
0.50 7.65 1.12 2,51 1_.49 ‘I 1.60 1.6% 1.81

Table 3 Standards for highest grades of non-oriented silicon steel in the world

TThick-| J1S C 2552 | U-S.A.| West | France| United |U.S.S.R.
ness Germany Kingdom
{mm) | S-10 | 509 | AIST | DIN | NF_| BS | GOST

035 | 2.65 | 2.40 | 2.53° | 270 | 2.70 | 2.50 -
Wl:';/Su H

050 | 3.10 | 2.80 | 2.93**] 3.30 | 3.10 | 3.55 | 3.40
Bao 035 1.59 | 1.58 | — § —— | —

00 | MM T T T T

+ Thickness 0.36mm
»» Thickness 0.47mm
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Table 4 Comparison of the new product with RG-10 in terms of magnetic properties

and Young’s modulus

l Core loss Magnetic induction Young's modulus
Wissse (W/ikg) By (T) {X10*kg/mm?)
L | ¢ Jutc| L c |L+c| L C
T |
henew | 161 | 225 | 193 | 175 | 163 ‘ 169 | L7 | 18
product
RG-10 1.05 3.46 2.23 1.83 © 1.53 1.73 l 1.3 2.0
i | L
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