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Abstract: The annealing treatment after hot rolling of silicon steel has a significant effect on its microstructure and
texture.The hot-rolled non-oriented silicon steel samples at single/duplex phase zones were prepared by controlling
hot rolling conditions, and annealing treatment experiments (at 900, 1 200 °C for 15 min) were conducted on the
samples. The effect of annealing treatment on microstructure and texture of hot-rolled silicon steel at single/duplex
phase zones was studied. The results show that static recrystallization occurs in the dynamic recrystallization region
of hot-rolled silicon steel samples after annealing, while no static recrystallization occurs in the region of hot-rolled
deformation microstructure without dynamic recrystallization. Besides, no obvious phase transformation occurs in
the samples under the annealing conditions in this article. Generally, the static recrystallization is unfavorable for the

improvement of {100} texture. Additionally, the greater the shear deformation during the hot rolling process, the
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more favorable it is for the formation of {100} texture after annealing. The dynamic recrystallization in single-phase

hot-rolled sample is formed by shear deformation, while the dynamic recrystallization in duplex-phase hot-rolled

sample is mainly formed by ferrite and austenite phase transformation, resulting in significant differences in static

recrystallization grain size and main texture components between single-phase and duplex-phase hot-rolled samples

after annealing at different temperatures.

Keywords: non-oriented silicon steel; hot rolling; annealing; microstructure; texture; single phase zone; duplex

phase zone
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Tab.1 Chemical composition of alloy elements of silicon

steel and hard steel alloys w/%
4 Si Mn Ni P Als
ik W 1.57 091 — 0.03 032
14Nif5 42 1.64 112 1407  0.03 032
TMn7Nif 4 157 701 654 003 034
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Fig.1 Martensite phase volume fraction of silicon steel
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Fig.2 Schematic diagram of hot rolling and annealing methods
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Tab.2 Annealing condition of different hot-rolled
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Fig.3 Orientation morphology of single-phase hot-rolled specimen before and after annealing
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Fig. 4 Grain size distribution of single-phase hot-rolled specimen before and after annealing
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Fig. 5 Orientation distribution function of single-phase hot-rolled specimen before and after annealing
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Tab.3 Texture volume fraction and grain size of of single-phase hot-rolled specimen before and after annealing
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AR G 5 _ -
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. 23.9 1483
14NiS—900A 9.1 25.9 11.6 53.4 97.0
7Mn7NiS—1200A 183 30.5 248 26.4 125.9
26.6 152.7
26.1 26.8 5.1 42.0 118.3
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Fig. 6 Orientation morphology of duplex-phase hot-rolled specimen before and after annealing
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Fig. 7 Grain size distribution of duplex-phase hot-rolled specimen before and after annealing
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Fig. 8 Orientation distribution function of duplex-phase hot-rolled specimen before and after annealing
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Tab.4 Texture volume fraction and grain size of duplex-phase hot-rolled specimen before and after annealing
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) 225 95.6
14NiD—900A 13.6 48.8 29.0 8.6 102.3
7Mn7NiD-1200A 4 2.5 12.9 34.9 23.7 28.5 126.3
7Mn7NiD-900A ' ' 25.6 30.9 22.5 21.0 124.8
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Tab.5 Effect of shear deformation during hot rolling on the microstructure and texture of annealed sample
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Tab. 6 Effect of annealing on microstructure and texture

of single-phase and dual-phase hot-rolled samples
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