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Development of Low Carbon L ead-Free Free-Cutting Steel with Paying Attention to Environment
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Abstract

Conventionally, low carbon free-cutting steelsare added lead (Pb) in order to cut the complicated and
precise configurations of various parts such as hydraulic devices for automobiles and the precision
partsof OA equipment. Intheseparts, thefirst priority in developing lead-free free-cutting steel isnot
only to facilitate high-efficiency cutting but also to provide, without using lead, an extremely smooth
finished surface after machining. This paper introduces the developing strategy and the machinability

of the developed low carbon lead free free-cutting steel.
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Chemical composition of typical low carbon free-cutting steel
Grade C Mn P S Pb
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Cross sectional view of chip formation by QST sample
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Drill machinability

Cutting condition
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Tool: cemented carbide P10 (Rc=0.8mm)
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Optical micrograph of machined surface, tool wear, and chip
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