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Heat-Proof Domain-Refined Grain-Oriented Electrical Steel
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Synopsis :

A heat-proof domain-refined grain-oriented electrical steel (RGHPD) has recently been
developed, which is characterized by an introduction of linear grooves on the surface of
the steel sheet after final cold rolling. The iron loss of the new materials is reduced by
about 10% as compared with non-grooved materials. Using this material, the iron loss
of wound core transformers is reduced by about 10%. This material can also be used for
stacked core transformers and is expected to make a major contribution to energy

conservation.

(c)JFE Steel Corporation, 2003

AIRDOR—UHoEETEET,




it E B 5% X R b 77 1m0 14 B ks A oy 51 1o

Heat-Proof Domain-Refined Grain-Oriented Electrical Steel
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Synopsis:

A heat-proof domainrefined grain-oriented electrical steel (RGHPD) has recently been developed, which is
characterized by an introduction of linear grooves on the surface of the steel sheet after final cold rolling. The iron loss of
the new materials is reduced by about 10% as compared with non-grooved materials. Using this material, the iron loss of
wound core transformers is reduced by about 10%. This material can also be used for stacked core transformers and is
expected to make a major contribution to energy conservation,
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Fig. 3 Dependence of the stable domain width on groove depth
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Fig. 4 Dependence of magnetic flux density By and iron loss
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Fig. 7 Newly developed process for grooving
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Photo 1 Crosssectional view of the grooved region of a stecl

surface after finul annealing
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Table 1 Magnetic properties of wound-core transformers (0.23 mm in thickness)

777777 © Magnetic properiies T Mdgnuu propw tics a ' Build_ih;(,'r' o
Materials o of sheets i of transformer cores B factor
B, Wi Wi Wl.»,’hu Noise 17750 (B
o M Wihe oy | (W/kg Wy @B Wi W
With grooves 1.90 0.782 0.343 0.793 0.339 13 1.01 0.99
_ Without grooves | 1.93 0.892 0.389 ‘ 0911 0.384 42 1.02 099

[ron Inas of tralm{nrmcr cores

B.F -

Iron loss of materials

Table 2 Magnetic properties of stacked-core model transformers

Magnetic properties|  Magnetic properties of modcl
Sheets of sheets transformer cores
grade B, Wiz Wi VApse Noiscyg BE
4y W/kg) | (W/kg) VA/kg)  @B)
TZIRGHPD | 186 o078 | 0% 23 52 115
23RGHP] | 193 078 | 090 29 55 115

Photo 4 Photograph of a steplap wound-core made with newly
developed materials (Capacity: 20KVA, Weight: — 50
kg)
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