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Effect of Sulfur Element on Microstructure and Magnetic Propertie
of the Finished Non-oriented Silicon Steel Sheets
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Abstract: Based on the industrial manufactured 0.25%Si non-oriented silicon steel sheets the effect of
sulfur concentration on microstructure and magnetic properties of the finished steel sheets was discussed
in order to find out the mechanism of sulfur element acting in non-oriented silicon steel sheets.The results
show that when the sulfur concentration increases from 0.001 9% to 0.010 2% there is a significant
change of the morphology size and number of the sulfides.The morphology of sulfide will change from cap-
sular to ellipsoidal and then to spherical and thus its type will change from the single MnS to the complex
of MnS and Cu S and then to single Cu S respectively.The Cu S particles can pin the grain boundary and
reduce the diffusion rate of grain growth effectively. Thus fine grain segregation and island grain growth
appear which results in the heterogeneous distribution of fine grains.In a word the magnetic induction of
0.010 2%S sample is superior to the 0.001 9%S sample but the iron loss of which is inferior to the 0.001
9%S sample.Both of the difference value of eddy loss can keep steady but the difference value of hystere—
sis loss will increase with the increasing of annealing temperature. This is the main factor causing the in—
crease of total iron loss for 0.010 2%S sample.
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Distribution of inclusions of the finished steel samples under different sulfur concentrations
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Fig.2  Microstructure and component of sulfide of the finished steel samples under different sulfur concentrations
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Fig.4 Effects of continuous annealing temperature on grain size of the finished

steel sheets under different sulfur concentrations
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Fig.5 Distribution of grain size of the finished steel sheets under different sulfur concentrations
2.3 0.007 T 0.013 T,
1”2 I
6, 6 1"
2# 1# 2# { 110} >
1 {111} >{112}>{100},
850 C {100} {110} {111}y {112}
1.758 T 1.749 T 0.009 T; s h Y
2¢ 1.765 T !
1.762 T 0.003 T. :



° 148 - 2020 41

1*.2* o
1* 1.5T
700 C—750 C, N TP
850 C o o 850 C
0.63 W/kg
0.88 W/kg, 2*
1* 2# o 2*
1#
2* o 1* o
8.0 1.770
1.765 ®) o o
72k : T R
1760f
= 6.4} <
P & 1755F \
2 56t 21250} SN~
= bt
z B L
< 4 2 1745
E —a— 4[S]=0.001 9% = L7401
a0 e 0 2% —— —m—[S]=0.001 9%
AS1=0.010 2% L7351 2

32 1 ! 1 L 1 1 1.730 1 1 I 1 1 1
650 700 750 800 850 900 950 1000 650 700 750 800 850 900 950 1000
1B KRG B KR T/°C

6
Fig.6  Effect of annealing temperature on magnetic properties of the finished steel samples
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