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Effects of M—EMS Stirring Intensity on Homogeneity and
Dendritic Structure of Rail Steel
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Abstract: Comparison experiments were carried out to find out the effects of MEMS stirring intensity on
the homogeneity of rail steel.The results show that homogeneity of bloom which produced without stirring
is the best the range value of carbon segregation degree is 0.13~0.20 the mean square deviation of car—
bon segregation degree is 0.027~0.048 the range value of manganese segregation degree is 0.04~0.06
the mean square deviation of manganese segregation degree is 0.012~0.014 the alternation of negative
and positive segregation is non obvious the maximum positive segregation area mainly gathered at center
area and columnar crystal is well developed ratio of equiaxial crystal in bloom is higher which produced
with strong stirring intensity( 380x107* T) the size of grain is small the alternation of negative and posi—
tive segregation is obvious. The range value of carbon segregation degree in railhead which rolled from
bloom that produced with strong stirring intensity ( 380X107* T) is 0.08 and weak stirring intensity ( 220X
107 T) is 0.05 but non-stirring is 0.03 and it” s the best.The value of positive segregation degree for car—
bon in rail web which rolled from bloom that produced with strong stirring intensity ( 380x107* T) is 1.01
~1.03 and it” s the best but weak stirring intensity( 220x107* T) is 1.03~1.05 and non-stirring is 1.02~
1.06.Based the results made suggestion to cancel M-EMS and equip F( S) £MS combine with soft reduc—
tion to improve the homogeneity of rail steel also spotting the install potion of F( S) 4£MS by calculate
where distance from the liquid steel level in mold is 5.0~6.0 m.

Key words: rail steel U75V( RH340) homogeneity ratio of equiaxial crystal EMS soft reduction
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Table 1 Equipment condition of CC machine to produce rail steel
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Fig.2 Casting speed of experiment bloom
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Table 2 Experiment processes and the actual
magnetic field strength

/A x10*/T
1( ) 350 380
2( ) 200 220
3( ) 0 0
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Fig.3 Typical photograph of dendritic structure of bloom
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Fig.6  Distribution results of segregation of bloom
3 0.04~0.06 0.012 ~0.
3 C 014 (380x107* T) (220 %
0.13~0.20 0.027 ~0.048; Mn 10°T) .
3 C.Mn
Table 3 Statistics results of C.Mn segregation of bloom
C Mn
(380x107*T) 0.10~0.25 0.027~0.058 0.04~0.12 0.012~0.027
(220%107*T) 0.19~0.51 0.042~0.096 0.06~0.21 0.013~0.045
0.13~0.20 0.027~0.048 0.04~0.06 0.012~0.014
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| Table 4 C segregation of bloom for metal in situ detector
!
: 280 mm
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Fig.8 Distribution results of C segregation of bloom
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Table 5 Statistics results of C segregation for rail which rolled from experiment bloom
C
(380x107* T) (220x107* 1)
Max 1.05 1.03 1.00
Min 0.97 0.98 0.97
0.08 0.05 0.03
1.01~1.03 1.03~1.05 1.02~1.06
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