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Effects of Production Process and Chemical Compositions on Magnetic
Properties of Phosphorus—bearing Non-oriented Silicon Steel

Zhang Feng Lv Xuejun Ma Changsong Chen Xiao
( Silicon Steel Department Baoshan Tron & Steel Co. Lid.  Shanghai 201900 China)

Abstract: Based on industrialization of low and medium grade non-oriented silicon steel the effects of
production process and chemical compositions on magnetic properties of phosphorus-bearing non-eriented
silicon steel are investigated. The results show that phosphorus could restrain the recrystallization of hot
rolled strips and decrease the grain size of finished steel sheets. Thus phosphorus can remarkably influ—
ence magnetic properties of non-oriented silicon steel. For aluminum free steel the magnetic induction
changes little but the iron loss increases gradually with the increase of phosphorus before and after SRA.
For aluminum-bearing steel no matter the silicon content is high or low the magnetic induction decrea—
ses rapidly and continuously with the increase of phosphorus under the same conditions. However the
effects of phosphorus content on the iron loss are gradually weakened with the increase of silicon content.
After the intermediate annealing process a small amount of phosphorus could effectively improve the
magnetic induction but result in little iron loss.
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Table 1 Main chemical compositions of the tested steel %

Si Mn Al C S (0] N
0.1~1.6 0.1~0.6 0~0.6 0~0.005 0~0.005 0~0.0050 ~0.005

2.1

500

MINITAB

(). (2) o
Regression Analysis: Core loss versus P
The regression equation is
Core loss =3.982 +1.913 P
S =0.149 986 R-Sq=0.5%
R - Sq( adj) =0.0%
Analysis of Variance
Source DF SS MS F P
Regression 1 0.00970 0.0097005 0.43 0.513
Error 584 1.88064 0.0224957
Total 585 1.89 34 (1)

Regression Analysis: Magnetic induction versus

The regression equation is

Magnetic induction =1. 719 -0.497 2 P

S =0.005 689 99 R -5q =89.4%

R -Sq( adj) =84.5%

Analysis of Variance

Source DF SS MS F p

Regression 1 0.0006551 0.0006551 20.23 0.000

Error 584 0.027196 0.000 0324

Total 585 0.0033747 (2)

(1) . (2) p
0.513 ; p
0.000 R-Sq 89.4%
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Fig. 1 Microstructures of hot rolled samples with different P content
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Fig.3 Average grain size of hot rolled samples and finished samples with different P content
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Fig.5 Effects of P content on magnetic properties with higher O content after stress relief annealing
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Fig.7 Effects of P content on magnetic properties treated by intermediate annealing
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