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Effects of Inclusions on Magnetic Properties of
Non-Oriented Silicon Steel

Li Xuejun', Zhang Feng''?, Wang Bo', Zhu Chengyi’ and Li Guanggiang’
(1 Silicon Steel Department, Baoshan iron and Steel Co Ltd, Shanghai 201900; 2 Key Lab for Ferrous Metallurgy
and Resources Utilization of Ministry of Education, Wuhan University of Science and Technology, Wuhan 430081)

Abstract The effects of size, type, amount and morphology of inclusions in steel on magnetic properties of non-orien-
ted silicon steel are reviewed. The main kinds of inclusions in non-oriented silicon steel are smaller size MnS, AIN, and
Cu,S etc. The inclusions of dimension 0.1 ~ 1.0 pm have larger influence on magnetic properties of steel and with in-
creasing the amount of inclusions in steel, their negative influence on magnetic properties of silicon steel increases. Almost
all of the minor inclusions in non-oriented silicon steel could be removed by calcium and RE treatment to form larger size
RE and calcium oxysulphide inclusions. In commercial production a first priority is to improve the size of inclusions, avoid
formation of the inclusions with size range of 0. 1 ~ 1.0 yum and based on metallurgy equipment, refining method and cast-
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ing process to select high purity or harmless process flow sheet for controlling the inclusions in steel.
Material Index Non-Oriented Silicon Steel, Inclusions, Magnetic Properties
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Fig.1 Magnetic domain in the vicinity of inclusion
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Fig.2 Effect of decreasing inclusion numbers on increasing grain size of non-oriented silicon steel treated by RE metal: (a)[10]:(b)[14]
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Table 1 Distribution of size of inclusion with notable effect
on magnetic properties of steel
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Fig.3 Precipitates of MnS inclusion in non-oriented silicon steel slab heating at

1273 K (a) and 1523 K (b)
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Fig.4 Effect of percentage of Cu, S inclusions with longitudinal

axis/transverse axis more than 2 to total inclusion numbers on

grain size and core loss of non-oriented silicon steel
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