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Recent Activities in Research of Electrical Steel
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The integrated manufacture of electrical steels in Mizushima Works since 1995 has bestowed upon electrical steel
research much development, because the research department has been obliged to rightly reply to many difficult ques-
tions as to conditions in operating several new process lines. Especially, the efforts to the progress of electrical steel
research have been made on quantative estimation for adequate values of materials such as components, precipitates,
crystal structures, textures, surface microstructures, and so on. Moreover, the efforts have been made on constructing
new theory of secondary recrystallization, Additionally, a research on magnetism has progressed in the field of magnetic
domain refining techniques and in the area of applications of electrical steels for model transformers or model motors.
These progresses have greatly contributed to the improvement of electrical steels and the development of new products

at Kawasaki Steel.
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Fig. 1 Effect of initial MnSe size on computed dissolution kinetics
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Photo1 Effect of deformation temperature on the MaSe precipi-
tation in the steel deformed and held for 60 s at various
temperatures
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Photn2 Cross sectional SEM observation of precipitated

inhibitor in the vicinity of the steel surface
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Photo3 Secondary recrystallization behavior of RGH al 870°C
observed by a newly developed ultrasonic method
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HEB grains for G-rientation
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Fig. 2 Distribution of HEB grains (grains having high energy

grain-boundary for a certain orientation) for G-orientation
in primary recryslallized microstructure of high perme-
ability 3% Si grain oriented steel: G-orientation is (110)
[001], the ratio of HEB grains for which is 0.78. This
means that G-orieniation has a greal advantage for grain
growth.
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Fig. 3 Increase in distribution of flux flow around a large «

angle-grain (2 = 11°) with increasing magnetization of
grain oriented Si steel shown in local flux density map
observed by needle-probe method
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Fig. 4 Comparison of grain orientations in microstructure of the
products after stress relief annealing between S0RMA300
(high permeability material) and 50RM300. {100} or {110)
grains are favorable for improving permeability of materi-
als.
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