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Influence of Bending Cold Working Process on Properties of
Clod Rolling Non-Oriented Silicon Steel

Zhang Zhiyi', Li Yadong', Chen Chunmei', Gao Zhenyu', Liu Wenpeng', Mao Weimin’ and Yang Ping’
(1 Ansteel Group Iron & Steel Research Institute, Anshan 114009;
2 School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083 )

Abstract The microstructures and textures in final products of the non-oriented silicon steel (0. 003% C,0. 80% Si,
0.28% Mn,0.015% P,0. 003% S,0. 24% Als) with different cold bending process and stress-relief annealing at 750 °C for
2 h are determined and analyzed. The results show that the preferred nucleation and preferred growth of new grains at sur-
face in stres-relief annealing strongly reduce the detrimental {1111 texture, particularly the {111} <112 > texture compo-
nent is not predominant and the beneficial Goss texture of {110} <001 > is promoted. The propesed bending 20 times
working process can improve both formability and magnetic properties of stress relief annealed sheet products.

Material Index Non-Oriented Silicon Steel, Bending, Cold Deformation, Annealing, Texture
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Fig. 1 Schematic diagram of bending device
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Table 2 Mechanical properties of silicon steel before and
after bending process

THHE R,/MPa Ry ,/MPa Ry, ,/R, Agy/ %
o* 397 267 0.67 41.5
1# 415 326 0.79 39.8
2# 408 328 0.80 37.4
3# 402 315 0.78 38.3
4* 410 330 0.80 38.5
5% 415 335 0.81 39.2
6" 421 345 0.82 37.4
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Fig.2 Microstructures of silicon steel by 0* ~ 6* bending process and annealing at 750 °C for 2 h (longitudinal)
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Fig.3 Orientation distribution functions $2 =45° section diagram of lexture of steel sheet by 0* ~6" bending process and annealing
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Table 3 Magnetic properties of steel sheet by 0° ~ 6* ben-
ding process and annealing

PI.S/SO/ PI.ZS/SO/

ﬁ% (W_kg—l) (W,kg—l) BSOOO/SO/T
o* 5.016 4 3.4511 1.724 9
1* 5.024 6 3.4425 1.733 4
2* 4.934 6 3.3865 1.755 8
3* 5.0597 3.463 1 1.734 4
4* 4.893 6 3.3955 1.760 7
5 4.8189 3.3341 1.758 8
6* 4.776 7 3.3102 1.762 1
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Fig.4 Schematic of bending of steel sheet and distribution of strain along thickness direc-

tion
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