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Improvement on Quality of Rolled Billet of EAF-LF-VD-CC
Steelmaking High-Speed Railway Axle Steel DZ2 by
Argon Shielding ESR
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Abstract The 250 mm %250 mm rolled billets of high-speed railway axle steel DZ2 are rolled by EAF-LF-VD-®690
mm cast bloom and EAF-LF-VD-®690 mm cast bloom-®740 mm ESR ingot of two processes. The macrostructure, inclu-
sions, carbon segregation, microstructure and mechanical properties of the blooms are studied. The results show that; com-
pared with EAF process flowsheet, the rating of central porosity and general porosity of DZ2 steel shaft billet obtained by
ESR process reduces from 0.5 ~1.0 to 0 ~0. 5 grade; the size range of inclusions reduces from 2. 43 ~25. 05 pm to 1. 42
~9.32 pm, and the morphology of inclusion changes from rod-shaped to spherical; the carbon content distribution on
cross-section reduces from 0.256% ~ 0.269% to 0.261% ~ 0.265% , and the carbon range difference reduces from
0.013% to 0. 004% ; the yield strength and tensile strength increase by 17. 5% and 13.8% , respectively, and the trans-
verse and longitudinal impact energy at 20 °C increase by 36. 2% and 17. 8% , respectively.

Material Index High-Speed Axle Steel DZ2, EAF-LF-VD-CC, Electroslag Remelting, Inclusions, Carbon Segrega-
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Table 1 Chemical composition of DZ2 high-speed axle steel /%

mE C Si Mn P S Cr Ni v Mo Al
2 Wk 0.26 0.28 0.68 0.007 0.001 1.00 1.15 0.04 0.26 0.024
HIEEE 0.26 0.25 0.71 0.006  0.001 1.01 1.10 0.05 0.26 0.015
PRI 0.24~0.32 0.20~0.40 0.60~0.90 <0.010 <0.010 0.90~1.20 0.50~1.50 =<0.06 0.20~0.30 0.010 ~0.040
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Fig.1 Macrostructure of rolled billet; (a) EAF flowsheet process; (b) ESR process
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Fig.2 Observation of nonmetallic inclusions in DZ2 steel rolled billet by SEM: (a) EAF flowsheet process; (b) ESR process
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Fig.3 Inclusion analysis of rolled billet by ESR and EAF flow-

sheet process steel
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Table 2 Comparison of inclusion rating in rolled billet by
EAF flowsheet process and ESR process /rating
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Fig.4 Metallographic structure of DZ2 steel rolled billet after quenching and tempering heat
treatment: (a) EAF flowsheet process; (b) ESR process
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Table 3 Comparison of mechanical properties of DZ2 steel rolled billet between by EAF flowsheet process and ESR
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