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History and Recent Development of Grain Oriented Electrical Steel at Kawasaki Steel
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Synopsis :

Since Kawasaki Steel had begun to manufacture a grain oriented electrical steel sheet
"RG" in 1961, it was always seeking after a low iron loss technology to have successfully
made the commercialization of "thin gage RGH" (0.23 mm, 0.20 mm in thickness)
having high magnetic flux density and low iron loss, in 1981. Then, Kawasaki Steel has
developed "RGHPJ" by using plasma jet and "RGHPD" of fine grooving to reduce iron
loss, both of which materials obtain a high evaluation as core materials for low iron loss
transformers. Recently a heat-resistant domain-controlled new product "New RGH PD"
exibiting low iron loss has been commercialized by using a highly grain oriented

electrical steel through the improvement of inhibitors RGH.
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Since Kawasaki Steel had begun to manufacture a grain oriented electrical steel sheet “RG” in 1961, it was always
seeking after a low iron loss technology to have successfully made the commercialization of “thin gage RGH” (0.23 mm,
0.20 mm in thickness) having high magnetic flux density and low iron loss, in 1981. Then, Kawasaki Steel has developed
“RGHPJ” by using plasma jet and “RGHPD” of fine grooving to reduce iron loss, both of which materials obtain a high
evaluation as core materials for low iron loss transformers. Recently a heat-resistant domain-controlled new product “New
RGH PD” exibiting low iron loss has been commercialized by using a highly grain oriented electrical steel through the

improvement of inhibitors RGH,
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Fig. 2 Effect of mixed inhibitors, Se and Sb on the normal grain
growth of primary recrystallization grains
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Fig. 3 Effect of secondary recrystallization temperature on
magnetic flux density By of RG and RGH
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Fig. 4 Stress sensitivity of magnetostriction of RGH with the
stress coating and of RG with conventional phesphate
coaling

Table 1 Basic manufacturing process of RG and RGH

" Process RG RGiI;r

riSiteel making MnSe or Mn5 MnSe and Sh

({inhibitor elemnets)

Hot roliing 2 mm 3 mm
{finished thickness)

1st cold rolling 70% 75%
Intermediate ana.

2nd cold rolling 50% 65%

Decarburization ann.
Box annealing 2 step heating with
secondary recrystal-
lization stage at
820-900°C

New phosphate
coating

1 step heating with
relatively high
heating rate

Coating and flatlening| Phosphate coating

Table 2 Typical magnetic properiies of RG and RGH in 1974
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Fig. 5 Influence of thickness change on eddy curreat loss and

hysteresis loss
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Table 3 Specification and typical magnetic properties of thin gauge RGH in 1983
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Fig. 7 Tron loss before and after plasma jet irradiation
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Fig. 8 Magnetization curves of RGHP] and RGHPD
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Table 4 Spemﬁmtmn and typical magnetic properties of RGHPJ and RGHPD in 1992
- Grade o Thickness ‘wpemhmtmn - T Typic al mdgl‘lCUL proper llu,_ B
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08 | Wiy 0.77
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£: Magnetic domain spacing
4: Sheet thuckness
2 Electirical resistivity
0.2 - B.: Magnetic Qux density
£ Frequency
W W, W, W,
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