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Technology Measures for Production of Free-Cutting Steel
SUM24HSL by Continuous Casting Billet
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Abstract The key technology for production of lead free-cutting steel is to control the yield of lead, the homogeneity
of lead in liquid, the lead vapour pollution on environment, the surface quality of billet and smooth casting. Both control-
ling lead and increasing castability of steel SUM24HSL (% : <0.11C, 1.0 ~1.5Mn, <0.05Si, 0.04 ~0.09P, 0.26 ~
0.42S, 0.25 ~0.32Pb) produced by 100 t EAF-LF-CC process has been studied. Results show that with adding lead
3.5~4.0 kg/t (size2 ~3 mm) at 1 620 ~1 640 C, adding speed 50 ~60 kg/min, argon blowing rate 420 ~480 L/min,
the yield of lead is 75% . Smooth casting and qualified metallurgical quality are insured by combined mold vibration param-

eters, suitable mold flux, casting temperature and shield casting technology.
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Table 1 Chemical composition of free-cutting steel
SUM24HSL /%
C Mn P S Si Pb
< 1.00 ~ 0.04 ~ 0.26 ~ < 0.25 ~
0.11 1.50 0.09 0.42 0.05 0.32
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Table 2 Effect of lead size on homogeneity of lead in liquid
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Fig. 1

(a) Morphology of fine lead particles distributed in steel (billet and products); (b) lead attached to sulfide forming com-

pound inclusion; (c) after hot rolling lead attached to two end of deformed MnS; (d) morphology of sulfide un-containing lead
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Table 5 Improved vibration parameters of mold
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Fig.2 Surface quality of billet of free-cutting steel SUM24HSL casting with improved vibra-
tion parameters (a) and original vibration parameters (b)
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Table 6 Ingredient and basicity of mold flux
. eEE R % WE
g - R
Ca0 Si0, ALO, Mg0 K,0 Na,0 MnO (R)
1-1  25.19 30.63 3.76 3.98 0.12 8 3.36 0.82
2-1 28.17 34.41 3.95 0.82 0.15 8.9 0 0.79
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Table 7 Physical-chemical properties of mold flux before
and after alloys adding
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E5RE/(Pa-s) 4E/C HKiE/(Pa-s) HE/C

12 0.26 1072 0.45 1103.5

22 0.23 1 083 0.74 1092.5
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Table 8 Cutting performance of developed free-cutting steel SUM24HSL
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Fig.3  Effect of temperature and adding FeS on viscosity of
Nol-2 flux
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