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A Study on Production Process and Magnetic Properties of
Conventional Grain-Oriented Silicon Steel

Dong Aifeng and Zhang Wenkang

( Technical Center,

Abstract The process for 0. 30 mm sheet of conventional grain-oriented silicon steel (/% .

Taiyuan Iron and Steel ( Group) Co Ltd, Taiyuan 030003)

0.03 ~0.05C, 3.05i,

0. 065 ~ 0. 080Mn, 0.004 ~0.007P, 0.018 ~0.025S, 0.02Cu) produced by two-stage cold rolling and interannealing

from 2. 20 ~2. 30 mm hot rolled plate has been studied to focus analysis on the effect of chemical composition (C, Mn, S,

P), heating temperature (1 350 ~ 1400 C and 1200 ~1 320 C),

use of normalizing process, second cold rolling redue-

tion (56% ~62% ) and secondary recrystallization temperature (900 ~1 000 “C) on iron loss P, and magnetic induction

B, of conventional grain-oriented silicon steel.

Results show that the effect of chemical composition, heating temperature

and secondary recrystallization temperature on magnetic properties of conventional grain-oriented silicon steel is obvious,
and the normalization process and cold rolling process plate thickness on magnetic properties of steel is not appreciable; for

conventional grain-oriented silicon steel the suitable range of chemical composition is (/%

0.05 ~0. 10Mn, 0.015 ~0. 03S, the heating temperature for hot rolling is ~ 1380 C,

secondary recrystallization temperature ~950 °C.

:) 0.03 ~0.05C, 2.9 ~3.15i,
finishing rolling at 930 ~ 960 °C ,

Material Index Conventional Grain-Oriented Silicon Steel, Chemical Composition, Secondary Recrystallization Tem-

perature, Magnetic Properties
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Table 1 Chemical compeosition of conventional grain-orien-
ted silicon steel with MnS inhibitor / %

aR=1 C Si Mn P S Cu

6 0.03 3.0 0.065 0.007 0.018 0.02
7 0.05 3.0 0.080 0.004 0.025 0.02
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Fig. 1 Effect of chemical composition and heat temperature on magnetic properties of conventional grain-oriented silicon steel: (a) iron
loss Py;; (b) magnetic induction By
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Table 2 Carbon content and magnetic properties of con-
ventional grain-oriented silicon steel after interannealing
and decarburizing annealing
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6 611 Q.008 0.003 1.990 1.603
611 0. 008 0.003 2.107 1.545

622 0.011 0. 004 1.887 1. 606

622 0.011 0.004 1.852 1.660

7 751 0.018 0.004 I.348 1.833
751 0.018 0. 004 1.344 1.841

0751 0.018 0.004 1.365 1.830

0751 0.018 0. 004 1.416 1.816

752 0.021 0. 005 1.309 1.833

752 0.021 0. 005 1.406 1.805

0752 0.021 0. 005 1.355 1.838
0752 0.021 0. 005 1.357 1.820
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Fig. 2 Typical macrostructure morphology of conventional grain-oriented silicon steel, non-normalizing: (a) heat No6, intermediate rolled
sheet thickness 0. 65 mm; (b) heat No7, intermediate rolled sheet thickness 0. 75 mm
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Table 3 Experiment conditions and results for secondary
recrystallization temperature of conventional grain-oriented
silicon steel
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