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Effect of Swirling Flow Submerged Entry Nozzle on Quality of
®690 mm Continuous Casting Bloom of LZ50 Axle Steel

Zhao Zhigang, Zhang Jinwen, Wang Songwei and Wang Yutian
( Technology Center, Shanxi Taigang Stainleess Steel Co Ltd, Taiyuan 030003 )

Abstract The effect of six-hole swirling flow submerged entry nozzle on quality of LZ50 railway axle steel continuous
casting bloom @ 690 mm including macrostructure , inclusions, carbon segregation etc has been studied. Tthe results show
that, compared with the traditional five-hole nozzle, the maximum central shrinkage cavity size in the center of continuous
casting bloom with six-hole swirling flow submerged entry nozzle decreases from 22.7 mm to 12, 8 mm,the average shrink-
age cavity size decreases from 7.8 mm to 5.5 mm,and the shrinkage cavity larger than 15 mm disappears , the rating of po-
rosity is all quality 1,and the central equiaxed crystal region increases by 74. 1% . The inclusion floating effect is remarka-
ble, the number of inclusions is obviously reduced, and inclusions larger than 40 pwm are eliminated ;the segregation ratio is
reduced from 0.92 ~1.1 t0 0.93 ~ 1.05.
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Table 1 Chemical composition of railway axle steel

LZ50/ %

C S Mn P 5 Cr Mo Ni V. Ca Al
0.5 0.25 0.77 0.01 0.002 0.24 0.01 0.20 0.05 0.10 0.03
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Fig.1 Schematic diagram of submerged entry nozzle structure

for ®690 mm casting bloom mould: a-five-hole SEN and b-six-

hole swirling flow SEN
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Fig.2 Schematic diagram of sampling location of carbon segre-
gation at cross-section of ®690 mm continuous casting bloom
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Fig.3 Morphology of cross section macrostructure of LZ50 steel ®690mm casting bloom by 5-hole SEN (a, ,a, ,a,) and 6-hole swir-
ling flow SEN (b, ,b,,b;) :(a,)(b,) a complete picture; (a2) (b2) bloom center and (a;) (b;) outer arc dendritic
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Fig.5 Statistics of shrinkage cavity size in longitudinal section
of LZ50 steel continuous casting bloom with two SEN condition
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Fig.7 Number of inclusions in different size range under two
SEN condition
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