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Fig. 1. The crystal grain texture of grain-oriented silicon steel
plate.
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Fig. 2. The block diagram of new manufacturing process for
the sample adapted by three times rolling.
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Table I. Chemical composition of the hot-rolled silicon steel
plate(wt%) used in experiment.

C Si Mn P S
0.0012 2.92 0.01 < 0.001 0.0002
N Cu Cr Ni Al
0.0007 < 0.01 < 0.01 < 0.01 0.01
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Fig. 3. The grain texture of plane direction for the sample of
hot-rolled plate (without annealing) as a starting material.
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Fig. 4. The grain texture of plane direction for the sample of

hot-rolled plate (after annealing) as a starting material. (a)

The sample of hot-rolled plate(without annealing), (b) The
sample of hot-rolled plate (after annealing).
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(1) The sample of hot-rolled plate(after annealing)

Fig. 5. The photos of microscopic observation for the cross
section of hot-rolled plate.
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Fig. 6. The relation of the between cold rolling rates and Bg
for the samples adapted by three times rolling.
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Fig. 7. The relation of the between DC magnetic properties
and annealing temperature.
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Fig. 8. The relation of the between crystal grain size and final
annealing temperature.
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The Trial Manufacture of the Grain-Oriented Ultra-Thin
Sililcon Steel Ribbon using Hot-Rolled Plate
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We investigated to DC magnetic characteristics, the dependence of annealing temper- ature on the crystal grain and the
crystalline orientation for grain-oriented silicon ribbon with 100 wm final thickness manufactured by three times cold rolling
method using the hot-rolled silicon steel plate as a raw material. The growth of (110)[001] Goss texture were almost
observed in the whole area of the sample. The values of the saturation magnetic flux density B, and the average ¢ angle have
1.9 T and 4.6 degrees respectively. From this result we could be confirmed that the three times cold rolling method has a
possibility of manufacture for oriented ultra-thin silicon ribbons much more simple and cheeper than the existing oriented

silicon steel manufacturing method by means of more simplified producing process.



