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Process Practice of Improvement on Cutting Quality of
Low-Carbon High-Sulphur Free-Cutting Steel

Cao Ligiang, He Yingying, Li Hongyou and Ma Han
(Institute of Research of Iron & Steel, Sha Steel, Jiangsu Province, Zhangjiagang 215625)

Abstract Based on analysis of factors on cutting quality of free-cuiting steel AISI 1215, with using the process meas-
ures including decreasing carbon content in steel from 0. 094% to 0. 072% , during LF refining using silicon-manganese de-
oxidizing addition and controlling LF refining end active oxygen content 60 x 10™® ~80 x 10™®, decreasing 140 mm x 140
mm billet mold water rate from 1 900 ~2 050 L/min to 1 700 ~ 1 850 L/min, decreasing secondary cooling water ratio from

1. 15 L/kg t0 0. 90 L/kg and optimizing rolling process to increase the average diameter of sulphide in steel from original
2.09 pm to 3. 11 pum, the cutting quality of coil of low-carbon high-sulphur (0. 072%C, 0.365%S) free-cutting steel in-
creases markedly and the surface roughness of parts is about 2 pm to meet the requirement of user.

Material Index Low-Carbon High-Sulphur Free-Cutting Steel, Rolling Process, Cutting Quality
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Fig. 1 Diagram of change of carbon content in steel from EAF
end, LF tapping to products
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Fig.2 Effect of total oxygen content {a) and secondary cooling water ratio (b) on sul-
phide size in cast billet of low-carbon high-sulphur free-cutting steel
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Table 1 Rolling process of low-carbon high-sulphur free-
cutting steel before and after process optimization
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Fig.3 Continuous cooling transformation ( CCT) curves of low-

carbon high-sulphur (0.06% ~ 0.08% C-0.36% ~ 0.38% S)

free-cutting steel
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Table 2 Analysis of low-carbon high-sulphur free-cutting
steel before and after process optimization /%

% C Si Mn P s T[0]
#AkBT 0.094 0.014 1.26 0.045 0.376 0.012
HALJE  0.072  0.006 1.29  0.053 0.365 0.015
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Table 3 Statistics of size of sulfides in AISI 1215 coil be-
fore and after process optimization
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Fig.4 Morphology of structure in low-carbon high-sulphur free-cutting steel before process
optimization (a) (0.094%C, 0.376% S, 0.0120% T. O) and after process optimization
(b) (0.072%C, 0.365%8S, 0.0150%T. 0)
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Fig.5 Morphology of sulphide in @7 mm coil of low-carbon high-sulphur free-cutting steel
before process optimization (a) and after process optimization (b)
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Fig.6 Morphology of parts and cutting scraps of low-carbon high-sulphur free-cutting steel
before process optimization (upper) and after process optimization (lower)
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Table 4 Mechanical properties of $8 mm coil and HV val-

ue of cold-drawn ®7 mm coil of low-carbon high-sulphur

free-cutting steel before and after process optimization
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