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Development of Electrical Steel by Laser Magnetic Domain Refinement
for Applying to Transformers of High Energy Efficiency

Oh-Yeoul Kwon, Sang-Yun Cha, Kyung-Ho Ha, Ji-Hyun Kim, and Jae—Kwan Kim
Electrical Steel Research Group, Technical Laboratory, POSCO

Abstract - The magnetic domain-refining techniques such as ball
scratching, laser irradiation and plasma have been developed to
reduce the domain wall spacing and thus iron losses in Fe-3%Si
grain—oriented silicon steels. In view point of magnetic properties, it
was supposed that the locally residual stresses change the
magnetoelastic energy of the material and thus the spacing between
180° domain walls decreases in order to reduce the magnetostatic
energy.

The effect of laser irradiation on iron loss and magnetostriction
reduction for Fe-3%Si grain-oriented steel were investigated. Since
the local tensile stresses were induced at the surface of Fe-3%Si
steel by the laser irradiation, the minimum iron loss caused by
reducing eddy current loss was obtained in spiete of the decrease of
permeability by hindering eddy current loss was obtained in spite of
the decrease of permeability by hindering the domain wall movement
around the induced stress field. Furthermore, the laser treated 3%Si
steel has lower magnetostriction as compared to non laser—treated
steel and is less sensitive to applying pre-stresses due to the volume
reduction of 90° domain in materials.
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