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Continuous Siliconizing Technology of 6.5% Silicon Steel Sheet

Yuji Oxami, Masahivo Ape, Tsunehivo Yaman, Yoshikazu Taxapa and Hironori NiNomrya

Synopsis : It is wellknown that 6.5% Si steel has excellent soft magnetic properties, but high Si steel more than 4% Si are so brittle
that it is impossible to manufacture thin gauge steel sheets using the conventional rolling process.
Using the siliconizing method, we have succeeded in developing the world’s first non-oriented 6.5% Si steel sheets
for commercial production in coil form, with a thickness range 0.1-0.5 mm.
The 6.5% Si steel sheets have no void and exhibit excellent soft magnetic properties, a high frequency core loss W10/
400 of 9.9 W/kg for a thickness of 0.3mm. In addition, the product has good workability.
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Fig. 1. Siliconizing apparatus.
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Fig. 2. Batch siliconizing apparatus.

Table 1. Chemical compositions of specimen.
(mass%)
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Fig. 3. Influence of reaction temperature on silicon-
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Fig. 4. Influence of carrier gas velocity on siliconiz-
ing rate at 1200°C.

O Siliconizing used nozzles
A Giliconizing not used nozzles

Si CONTENT (%)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Sheet thickness = 0.5 mm
! SiCl4 concentration = 21 vol%

i i i i i
7 8

3 4 5 6
REACTION TIME (min)
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Fig. 7. IMA micrographs of the cross section of the specimen with a thickness of 0.3mm, siliconized using rapid

and repeated siliconizing method.
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siliconizing method.
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Fig. 11. Continuous siliconizing line.
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Table 2. Comparison of magnetic properties

between 6.5%Si-Fe and conventional Si
steel sheets.

Thickness | Core loss (W/kg) | Relative Magneto-

{rm) Wiorso [Waorsoo| Worne | Warnon permeability| striction
0.10 {0.51]5.9810.96|32.5| 31000 0.2x10-®
6.5%Si-Fe 030 [0.49]9.90]1.80|74.4| 40000 0.2X10"¢
0.50 |0.5815.6|2.80| 106 58000 0.2X10-¢
Non-oriented 3%Si| 0.50 }1.36 {27.1|4.84| 180 7700 5.0X10°¢
Grain-oriented Si 0.30 {0.35[10.5(2.70 | 150 74000 |—1.3X10°¢
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