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Effect of Unsteady Casting of Non-oriented Electric Steel
Slab on the Iron Loss of Final Steel Sheets
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(1. Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education Wuhan University of Sci—
ence and Technology Wuhan 430081 Hubei China; 2. Silicon Steel Department Baoshan Iron & Steel Co. Lid.
Shanghai 200941 China)

Abstract: The amount composition and size of inclusions in finished specimens of steady and unsteady
casted non-oriented electric steel slabs are analyzed by electrolysis extraction of inclusions and SEM-E£DS
and the effect of inclusions on iron loss of coil is discussed. The results show that the main inclusions are

AIN MnS and Cu,S in both of these slabs with a small amount of inclusions in the first and final slabs.

The amount of inclusions under 0.5 pm is about 15 000 000 per cubic millimeter and the amounts of in—
clusions with size range between 0.5 um and 5.0 wm are 1 230 000 per cubic milimeter and 750 000
per cubic milimeter in unsteady and steady casted non-oriented electric steel slabs respectively. This is
the main reason for the different iron loss between these corresponding finished products under steady and
unsteady casting processes with the same casting heat.
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Fig. 2 SEM images of inclusions extracted in final products from slab A and B
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Table 2 Type amount and size of inclusions of final product from slab A
()
/pum MnS FeO+Si0,  AIN+MnS  MnS+Cu,S CaO+ALO; +Si0,  ALO,
0~0.5 vV vV
0.5~1.0 21 0 58 0 0 1 80
1.0~1.5 0 0 22 4 0 0 26
1.5~5.0 0 0 9 0 4 0 13
5.0~10.0 0 3 0 0 1 0 4
3 B N
Table 3 Type amount and size of inclusions of final product from slab B
()
/pm AIN MnS + MgO AIN + MnS/Cu, S MnS + Cu, S Al, 05 + Mg0O/Si0, Ca0 + Si0,
0~0.5 vV
0.5~1.0 0 0 15 22 0 0 37
1.0~1.5 14 8 0 0 0 0 22
1.5~5.0 3 0 11 2 0 0 16
5.0~10 0 0 0 0 0 0 0
N 3 A B AIN AIN. MnS
0.5 pm MnS. Cu,S 0 A
o A AIN. O. N
MnS. Cu,S B MnS. Me, O, MnS. AIN
Cu,S o 0.5 um Me,O,. MnS AIN
1 500 /mm’. 0.5 ~5.0 pm MnS " . B AIN
A AIN. MnS « A B
CaO. SiO,- 3.

ALO,. FeO
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Fig. 3 SEM images and EDS of typical inclusions in different size range in final sheets from slab A
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Fig. 4 SEM images and EDS of typical inclusions in different size range in final sheets from slab B
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