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Study on a multi-physics model of magnetic properties of iron-core material
taking into account mechanical stress

Matsuo, Tetsuji

3,800,000

A multi-physics model of iron-core material is developed to take into
account the effect of mechanical stress on the magnetic properties. Stress dependent magnetic
properties and vectorial magnetic and magnetostrictive properties of silicon steels were measured.
An assembled domain structure model (ADSM) is developed using the 6-domain simplified domain
structure model as unit cell. The ADSM is a physical model that can ﬁredict the magnetic properties
from basic material parameters such as the anisotropy constant and the magnetostriction constant.
The deterioration of magnetic property of non-oriented silicon steel sheet is reconstructed by the
ADSM. Assuming a distribution of pinning field, the ADSM predicts the iron-loss increase due to the
applied compressive stress, which agrees with measured loss property depending on the stress. A
partially-implicit method is developed to accelerate the energy minimization in the ADSM.
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