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Fig. 1. The main application industrial fields of soft magnetic core
materials.
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Fig. 3. Energy loss per cycle as a function of magnetizing frequency
in soft magnetic materials.
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Fig. 4. Variation of loss and magnetostriction with stress applied
along the rolling direction of grain-oriented electrical steel (from A. J.
Moses et al., 1978).
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Fig. 5. Future prospects for low loss grain-oriented electrical steel
(from Kubotal et al., 2000).
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The use of soft magnetic materials have been increasing in the various industrial fields according to the increasing demand for high
performance, automatic, miniaturing equipments in the recent our life. In this study, we investigated the effect of factors on the core
loss and magnetic properties of electrical steel and soft magnetic composites. Furthermore, we reviewed the major efforts to reduce the
core loss and improve the soft magnetic properties in the two main soft magnetic materials. Domain purification which results from
reduced density of defects in cleaner electrical steels is combined with large grains to reduce hysteresis loss. The reduced thickness
and the high electrical conductivity reduce the eddy current component of loss. Furthermore, the coating applied to the surface of
electrical steel and texture control lead to improve high permeability and low core loss. There is an increasing interest in soft magnetic
composite materials because of the demand for miniaturization of cores for power electronic applications. The SMC materials have a
broad range of potential applications due to the possibility of true 3-D electromagnetic design and higher frequency operation. Grain
size, sintering temperature, and the degree of porosity need to be carefully controlled in order to optimize structure-sensitive properties
such as maximum permeability and low coercive force. The insulating coating on the powder particles in SMCs eliminates particle-to-
particle eddy current paths hence minimizing eddy current losses, but it reduces the permeability and to a small extent the saturation
magnetization. The combination of new chemical composition with optimum powder manufacturing processes will be able to result in
improving the magnetic properties in soft magnetic composite materials, too.

Keywords : soft magnetic property, soft magnetic composite materials, electrical steel, core loss, hysteresis loss, eddy current loss
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