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Effect of Niobium on Microstructure and Electromagnetic
Properties of BSOA1300 Grade Non-Oriented Silicon Steel Sheets
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(Baoshan Iron & Steel Co. Lid, Central Research Institute , Shanghai 201900)

Abstract The exist style of niobium in 0.25% Si non-oriented silicon sieel and the interaction mechanism,and the
effect of Nb on microstructure and electromagnetic properties in the finished steel are studied. The results show that, for
present work , the solution and precipitation of the niobium inclusions and the traditional inclusions can be improved by
adding 0. 008 3% niobium into the liquid steel. Thus, the average size of inclusioms will obviously decrease from 152 nm to
64 nm, and the number of which will sharply increase from 1.7 x 10"/mm’ to 8.4 x 10’ /mm®. Among of which, the main ni-
obium contained is Nb ( C,N) ,with size being hundreds of nanometer grades. They can pin the grain boundary and decrease
the diffusion rate of grain boundary significantly,and then resulting the occurrence of the refinement grain size segregating
and the island shape grains. Finally,the iron loss and magnetic induction of the finished steel are obviously deteriorated by
0.7 W/kg and 0.03 T,respectively. More over, the deterioration of iron loss and magnetic induction in steel will increase
monotonically with increasing niobium content. The Nb inclusions lead to increase of iron loss Pi;,5, by deterioration of hys-
teresis loss.

Material Index Non-oriented Silicon Steel Sheets, Nb element, Inclusion, Precipitate, Microstructure, Grain Size,

Electromagnetic Properties
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Table 1 Main chemical composition for experimental steels/ %

R C Si Mn P S Al 0 N Nb
1* 0.0028 0.25 0.20 0.02 0.0031 0.27 0.001 4 0.0032 0.0005
2% 0.0027 0.24 0.21 0.02 0.0029 0.28 0.0016 0.003 3 0.0051
3* 0.0029 0.24 0.20 0.02 0.0030 0.27 0.001 4 0.0029 0.0083

B1 (a) 0.0005% Nb;(b) 0.0051% Nb;(c) 0.0083% Nb HF R
Fig.1 Morphology of inclusions in 0.000 5% Nb (a),0.0051% Nb (b) and 0.0083% Nb (c) steel
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Fig.2 Effect of Nb content on number and size distribution of

inclusion in steel



HaH

7 i gBXT BSOA1300 pé-5 R ) A M B I A R A sl G M BB Y RS M +55 -

(a)

100 nm

E3 MBS Nb Je2¥4%: (a) Nb (C,N);(b) AIN,NbC;(c) NbC,NbN Fi(d) NbC
Fig.3 Morphology of typical Nb-contained inclusion in steel ;(a) Nb(C,N);(b) AIN,NbC;(c) NbC,NbN and (d) NbC
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Table 2 Effect of Nb content on recrystallization propor-
tion and average grain size in hot-rolled steel
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Table 3 Microstructure of finished steel with different Nb content
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