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Refining of Solidification Structures of Continuously Cast Type 430
Stainless Steel Slabs by Electromagnetic Stirring

Yukiyoshi IToH,

Synopsis:

"adaharu OKAJIMA, Hirobumi MAEDE, and Kiyoshi TASHIRO

By preliminary tests for small ingots of Type 430 steel, the effect of electromagnetic stirring on refining

of solidification structure was confirmed.

A pair of linear-motor type stirrers was set in the slab caster and conditions of stirring and temperature
of liquid steel in tundish for refining of solidification structure were investigated. By electromagnetic
stirring of such a mode that directions of the two stirrers are same and are reversed every ten seconds, and
by controlling the superheat of liquid steel in 15 to 25°C, cquiaxed structure more than 509%, in thickness
of slab is sccured and the ridging of cold sheet is improved.
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Fig. 1. Experimental method of electromagnetic
stirring for 70 kg round ingots.
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Table 1. Experimental condition of electromagnetic stirring for 70 kg round ingots.

Experiment No. Start of stirring Duraticzr:n?li;)stirring Stirrir(ligmwer Superh«(zzoatc)in mold
R 1 15 s. after teeming end 5 112-120 n. d.
R 2 15 s. after teeming end 4 122-132 n. d.
R 3 Start of teeming 1 150 50
R 4 Start of teeming 3 100 40
R 5 | min. after teeming end 2 100 40
R 6 2 min. after teeming end 2 100 n. d.

Table 2. Experimental condition of electromagnetic stirring for 300 kg rectangular ingots.

%)(c)l.)eriment %Egri%g mode in Start of stirring gﬁi?;;)?moli) Stirri?‘%?ower Smuopigrh(eozé)in
S Without stirring 50
S 2 Without stirring 35
S3 Type A Start of teeming | 124 47
S 4 Type A Start of teeming 1 100 n. d.
S5 Type A 2 min. after teeming end 1 100 n. d.
S 6 Type A 3 min. after teeming end 1 100 n. d.
S7 Type A Start of teeming 0.5 101 52
S8 Type A Start of teeming 0.8 100 52
59 Type A Start of teeming 3 100 50
510 Type C Start of teeming 3 178 50
S11 Type D Start of teeming 1 134 37
S12 Type D Start of teeming 3 175 50
S13 Type C Start of teeming 1 150 35
S 14 Type D 2 min. after teeming end 1 264 n. d.
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Fig. 2. Experimental method of electromagnetic
stirring for 300 kg rectangular ingots.
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Fig. 3. Stirring mode for 300 kg rectangular ingots.
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Photo. 4. Experiment for proving the sites of free
crystals formation by electromagnetic
stirring.
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Fig. 8. Effect of stirring pattern on refining of
solidification structure.
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Fig. 9. Effect of stirring strength on ratio of

equiaxed zone of continuously cast slab.
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Fig. 10. Effect of superheat on equiaxed zone
ratio of continuously cast slab.
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Fig. 11. Effect of steel grade on refining of
solidification structure by stirring.
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Fig. 12. Relation between ridging of cold sheet
and equiaxed zone ratio of slab.
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