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Process Practice of Sulfide Controlling for Free Cutting
Steel C38N2 Bearing Sulfur for Auto Crankshaft

Zheng Wenchao'”’ , Xia Wanggou®, He Lang’, Chen Guosheng® and Zhang Nian'?
(1 Steel Bar R&D Department; 2 Steelmaking Plant, Hubei Xinyegang Steel Co Lid, Huangshi 435001 ;
3 Hubei Key Laboratory of High Quality Special Steel, Daye Special Steel Co Ltd, Huangshi 435001)

Abstract The production process flowsheet of steel C38N2 (/% : 0.36 ~0.40C, 0.50 ~0.65Si, 1.40 ~ 1. 55Mn,
<0.025P, 0.010 ~ 0. 040S, 0.10 ~0.25Cr, =<0.01Al, 0.015 ~0.020N) is 120 +-BOF-LF-RH-410 mm x 530 mm
bloom casting-continuous rolling to ®170 mm products. The statistics of effect of refining slag basicity (2.0 ~2.5), Ca
content in finished steel (0 ~0.075% ), tundish shielding agent basicity (5.94 and 1.70), secondary cooling water
(0.14 ~0.24 L/kg) and mould electromagnetic stirring current (250 A and 100 A) on sulfide in steel has been analyzed.
With process measures including using 2 ~ 3 low basicity slag in refining, controlling [ Ca]/[S] >0.03, using tundish
shielding agent basicity 1. 70, secondary cooling water rate 0. 24 L/kg and mould electromagnetic stirring current 100 A,
the ratio of rating <2.5 of A-thin series sulfide in steel increases from 80% before process improvement to 95% , and the
fine, dispersed distributed spheroidal and spindle-shaped sulfide in steel increases markedly.
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Table 2 Ingredient and basicity of refining slag before and
after adjusting
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Fig.1 Effect of refining slag basicity on rating of A-fine sulfide in steel C38N2 $170 mm
hot-rolled products: (a) distribution diagram; (b) average value distribution
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Fig.2 Effect of calcium content in finished steel C38N2 (a) and [Ca]/[S] (b) on rating
of A-fine sulfide in steel
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Table 3 Control target of end sulfur and calcium content
in steel C38N2 by calcium treatment /%
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0.010 ~0.025 0.015 0.000 5
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0.020 ~0.040 0.025 0.0008
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Table 4 Ingredient and basicity of tundish shielding agent
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Fig.3 Effect of high and low basicity tundish shielding agent on
distribution of sulfide in steel C38N2
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Fig.4 Distribution morphology of sulfide at 1/2 radius of casting bloom before casting param-
eters improvement- secondary cooling water 0. 14 L/kg, M-EMS current 250A (a) and after 3 Zi
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Fig.5 Distribution morphology of sulfide in steel C38N2 fin-
ished hot-rolled ®170 mm products before (a) and after (b)
improvement
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Table 5 Statistics of sulfide in steel C38N2 ®170 mm hot-

rolled products before and after improvement ( average)

HiH b &vin: ) Bt E
BEg/A4 29 18
SEHR T/ pm 24.505 16. 61
KEW® 11.258 6.065
FHEREER/ % 0.25 0.16
BEE/pm 710. 66 298.98
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Fig. 6 Comparison of rating distribution of sulfide in steel

C38N2 hot-rolled ®170 mm products between before and after

process improvement
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