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Effect of Casting Electromagnetic Stirring and Light Reduction on
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Abstract The production flowsheet for gas cylinder steel 34CrMo4 is hot-metal pretreatment- 180 t BOF- LF- RH-
350 mm x470 mm blooms casting. The pilot production is carried out on 4-strands casting respectively by using mold elec-
tromagnetic stirring (M-EMS, 480 A, 2 Hz) ; M-EMS + solidification end electromagnetic stirring ( E-EMS, 320 A, 6
Hz) ; M-EMS + light reduction ( LR, 3 mm4 mm-3 mm) and M-EMS + E-EMS + LR process, it is obtained that the
process with M-EMS (480 A, 2 Hz) + E-EMS (320 A, 6 Hz) +34-3(mm) light reduction is available to improve the in-
ternal metallurgical quality of casting bloom. 9 heats commercial production results show that the tensile strength of gas cyl-
inder steel 34CrMo4 steelmaking by the flowsheet is up to 1070 ~1 159 MPa and oxygen content in steel is <0.002 0% ,
and by using M-EMS + E-EMS + LR casting process the steel has high density and the rating of center porosity of bloom is
<1.0.

Material Index Gas Cylinder Steel 34CrMo4, 180 t BOF-LF-RH-CC Flowsheet, Electromagnetic Stirring, Light Re-

duction, Centrer Porosity
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Table 1 Main ingredient of LF refining slag / %

Si0, AL 04 Ca0 MgO MnO TFe
4.17 39.64 48.65 4.61 0.099 0.948
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Table 2 Test scheme of 4-strands 350 mm x 470 mm bloom
casting process
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B 1 SO\ EEES, BT (a) M-EMS; (b) M-EMS + E-EMS; (¢) M-EMS + LR; (d) M-EMS + E-EMS + LR

Fig. 1 Marcro longitudinal structure of casting bloom, casting process: (a) M-EMS; (b) M-EMS + E-EMS; (c¢) M-EMS + LR; and (d) M-
EMS + E-EMS + LR
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Table 4 Standard chemical composition and analysis results of steel 34CrMod, 9 heats / %

mEe C Si  Mn P S Cc Mo Ni Cu Al

H o] N Nb v Ti B 7r

0.32~ 0.17~ 0.60~ < S

# 035 025 070 0.010 0.007

W 0.9~ 0.15~ = < 0.020~
MR 036 035 0.80 0015 0010 120 030 020 010 0.5
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.10 0.28 0.001 0.01 0.038
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Table 5 Rating of nonmetallic inclusion of steel 34CrMo4,
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Table 6 Mechanical properties of steel 34CrMo4, 9 heats
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