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Chip-Tool Friction and Shear Characteristics of
Cold Drawn Free Machining Steels in Turning

Young Moon Lee*, Sam Kyu Cho**, Soo Joon Choi***, Tae Seong Song****, Tae Joon Park****

ABSTRACT

In this study, chip-tool friction and shear characteristics of cold drawn free machining steels in turning were assessed.

To do this, a newly developed equivalent oblique cutting model was adopted. And for comparison with those of free

machining steels, chip-tool friction and shear characteristics of conventional carbon steels were also investigated. The

Pb-S free machining steel shows superior machinability to others. In case of the Bi-S free machining steel, the shear

stress and the specific friction energy are relatively lower than those of conventional carbon steels, but its shear strain is

relatively high, so it does not show any remarkable improvement of machinability.
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Table 1 Chemical composition(wi%) of workpiece materials
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C Si Mn P S Bi Pb
Bi-S 0.06 0.01 1.27  0.075 0.291 0.08 -
Pb-S 0.08 0.04 .11 0.079 0.303 - 0.28
SS41 0.160 0.218 0.562 0.013 0.015 -
SM45C 0427 0218 0.679 0011 0.015 -
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