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Effect of Hot-rolled Plate Thickness on Magnetic Properties of High Grade
Non-oriented Silicon Steel

ZHU Yuxiu"’, ZHANG Jianfa’, LIU Shide’, ZHANG Baolei’, XIANG Li', LI Zelin’, XU Houjun’
(1. School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing
100083, China; 2. Shougang Zhixin Qian'an Electromagnetic Materials Co., Ltd, Qian’an 064400, China)

Abstract: Based on the on-site production test of high grade non-oriented silicon steel, continuous casting slabs of
the same furnace were hot-rolled to coils of different thicknesses (2.1, 2.3, 2.6 mm), and then subjected to regular
homogenization process control to obtain a normalized plate structure with relatively uniform grains. After cold
rolling at a reduction rate of 85.7% to 88.5%, cold-rolled plates with the same thickness of 0.3 mm were obtained.
Finally, annealed plates were obtained using the same annealing process. By combining relevant testing and analysis
of organization, texture, and magnetic properties, the influence of hot-rolled plate thickening on the magnetic
properties of high grade non-oriented silicon steel product was studied.The results show that as the thickness of hot-
rolled plate of high grade non-oriented silicon steel increases (in the range of 2.1-2.6 mm, i.e., the cold rolling
reduction rate decreases), the proportion of {111} grain in the annealed plate structure increases, the strength of the y
fiber texture gradually increases, and the texture deteriorates. As the thickness of the hot-rolled plate increases, the
iron loss P, g4 in the magnetic properties linearly increases, while the magnetic induction intensity B;, linearly

decreases. When the thickness of hot-rolled plate increases from 2.1 mm to 2.3 mm, the average deterioration of P, , is
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0.20 W/kg, P, 55, 1s 0.04 W/kg, and the average deterioration of B, is 0.005 T. When the thickness of hot-rolled plate
increases from 2.3 mm to 2.6 mm, the average deterioration of P, 4 is 0.24 W/kg, P, ss, is 0.04 W/kg, and the

average deterioration of B, is 0.009 T.
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Tab.1 Chemical composition of high grade non-oriented

silicon steel w/%

Si  Mn Al C N S Ti
2.8~3.3 <0.80.5~1.5 <0.003 0 <0.003 0 <0.003 0 <0.003 0
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Fig.1 Schematic diagram of main production process flow
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Fig. 2 Metallographic structure of normalized plate
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Tab.2 Average grain size corresponding to different

normalization processes

PR 7 T Y T T
T HLEE/C B i /s R /um
2.1 960 80 146
2.3 960 88 145
2.6 960 100 148
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Fig.3 EBSD results of 1/4 layers of annealed plates
corresponding to hot-rolled plates of different

thicknesses
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Tab.3 Grain size and main texture proportion of annealed
plates corresponding to hot-rolled plates of

different thicknesses
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Fig. 4 Section diagram of orientation distribution function
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»,=45° of 1/4 layers of annealed plates corresponding

to hot-rolled plates of different thicknesses
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Tab.4 Magnetic properties of finished plates corresponding to hot-rolled plates of different thicknesses
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4 2.13 14.25 1.673
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