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Effects of Oxygen Content of Molten Steel on the Machinability of Low-carbon
S-Pb Free-machining Steel Cast by Continuous Casting

Kohichi 1sos, Yoshiaki Kusano, Hiroaki Havasni, Toshihumi Ocawa and Takeyuki Sexiva

Synopsis :
free-machining steel cast by continuous casting.

A study was made to clarify the effects of oxygen content of molten steel on the machinability of low-carbon S-Pb

The machinability of this steel was deteriorated by increase of the oxygen content of molten steel and oxygen

potential of slag:(%T.Fe) + (%MnO) after LF treatment.

It was estimated that the cause of the deterioration of

machinability was the increase of amount of MnO rich, MnO + SiO,system large oxides, which promoted the abrasive
wear of tool because of their hardness and the size of oxides also promoted the wear. And it was supposed that the
large oxides were formed by the contamination of Si and SiO,from added alloy and firebrick, and reoxidation by the
involved high oxygen potential slag on Pb-injection, and the oxides trapped by solidified shell on the continuous casting,
give the effects on the machinability. From the results of previous and this study, it seemed that the proper control
of the oxygen content of molten steel considering the effect of oxygen content on the machinability through the size,
shape and formability of MnS and the amount of MnO * SiO,system large oxides, was very important to improve the
machinability on the production of this steel by continuous casting process.

Key words : low carbon; S; Pb; free-machining steel;

casting ; reoxidation.
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Table 1. Conditions of plunge cutting test.

Tool High-Speed Steel(JIS SKH 57)
Feed 0.1 mm/rev

Lubricant Spindle oil

Cutting width 5 mm

Cutting speed | 80 m/min ,Repeat 2.9sec cutting
60~80mm dia., Round bar as rolled

Sample
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Table 2. Chemical compositions of test steels. (mass%)

C Si Mn P S T.Al Pb T.O
0.08~ (<001 098~ |0.062~| 031~ |<0.001 { 0.22~ |0.006 ~
0.10 1.01 0.078 0.34 0.30 | 0.0225
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T.0: Total oxygen content (mass%)

Fig. 1. Relation between total oxygen content and
index of surface roughness. (Plant tests)
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Fig. 2. Relation between oxygen potential of slag
after LF treatment {<%0T.Fe) + (%MnO) }
and index of surface roughness.(Plant tests)
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Fig. 3. Relation between amount of oxide inclusions
of more than 53um in diameter extracted
electrolytically by slime method and index
of surface roughness. (Plant tests)
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Fig. 4. Average composition of oxide inclusions of
more than 53um in diameter extracted by
slime method.(Average of 20 oxides, Plant
tests)
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Fig. 5. Micrographs and composition of oxide inclu-
sions extracted by slime method.(Plant tests)
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Fig. 6. Change of the amount of oxide inclusions of
more than 20ygm in diameter during steel-
making process.
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Table 3. Amount of oxides of more than 10um in
diameter of 150kg ingots.

Ingot L1 L2 L3
Number / 20mm X 20mm 0 0 4

Table 4. Melting point and microhardness of several
kinds of inclusion®.

Inclusion Melting Microhardness
Point °C kN/mm?
MnO 1850 55
2MnO * SiO2 1345 131
MnO - SiO2 1291 104
SiOg 1723 221
AlOs 2020 415~622
MnS 1600 24
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Fig. 7. Relation between total oxygen content and
surface roughness.(Labo. experiments)
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Fig. 8. Schematic diagram on the formation of
MnO-SiO, inclusions and the effects on the
machinability.(Plan tests)
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