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Effect of Hot-Rolled Plate Normalization Process on Structure and
Properties of Annealed Cold-Rolled Sheet of Oriented Silicon Steel

Tang Gang, Zhao Gang, Bao Sigian, Wang Feng, Li Li and Li Fangfang
(Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University
of Science and Technology, Wuhan 430081 )

Abstract The structure, texture and magnetic performance of annealed cold-rolled sheet of oriented silicon steel
(/% . 0.046C, 3.07Si, 0. 09Mn, 0. 029P, 0. 004S, 0. 005Al, 0. 001Ti, 0.00140, 0.009 6N) from 2. 66 mm hot-rolled
plate normalizing at 1 100 °C for 2 min, air coeling for 10 s to 960 °C for 3 min, air cooling, then first cold-rolling, process
annealing and second cold-rolling to 0. 3 mm sheet, and through primary recrystallizing annealing at 820 °C for 5 min, air
cooling and secondary recrystallizing annealing at 1 050 °C, air cooling have been tested and studied. As contrasted to the
structure and properties of primary recrystallizing annealed samples and secondary recrystallizing annealed samples without
via hot-rolled plate normalizing process, the effect of normalizing process on annealing process is obtained. Results show
that the normalizing treatment of hot-rolled plate may decrease the primary recrystallizing grain size of the primary annealed
cold-rolled sheet, increases the percentage of =, grain boundaries and high-angle grain boundaries, improves the content of
Goss orientation grains, and can coarsen the secondary recrystallizing grains, enhance the magnetic induction and decrease
the iron loss.

Material Index Oriented Silicon Steel, Normalizing, Cold-Rolled Sheet, Primary Recrystallization Annealing, Sec-
ondary Recrystallization Annealing, Structure, Texture, Magnetic Performance
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Fig.1 Morphology of structure of 3. 07% Si oriented silicon steel: 2.66 mm hot-rolled plate (a); primary recrystallization annealed 0.3 mm
cold-rolled sheet from hot-rolled plate via normalizing process ( normalized sample) (b) and primary recrystallization annealed 0. 3 mm cold-rolled sheet
from hot-rolled plate without via normalizing process ( non-normalized sample) (c)
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Fig. 2 . Structure morphology of nermalized sample (a) and
non-normalized sample (b) secondary recrystallizing-annealed at
1050 °C .
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Table 2 Grain size and recrystallization rate of primary

and secondary recrystallizing annealed cold-rolled sheet

from hot-rolled plate via and without via normalizing

process
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Table 3 CSL distribution data for sample via and without
via normalizing process
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Fig.3 Distribution of grain mis-orientation of normalized samples (a) and non-normalized samples (b)
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Fig.4 Orientation distribution function 45° sectional view of normalized samples (a) and

non-normalized samples (b)
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Table 4 Content of typical texture in normalized sample

and non-normalized sample, orientation deviation 20° /%
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