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Boron alloyed free cutting steel: a new candidate for
Pb steel substitution
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Boron in steel might form boron nitrides and/or boron oxides. Hexagonal boron nitride is a solid lubricant and
as a second phase in steel it improves machinability (tool lifetimes as well as chip breaking). In addition, boron
in oxides lowers the melting point (or glass transition temperature). B203 is known as a low melting phase
with similar properties than Pb inclusions. Unfortunately, the formation of a significant amount of B203 in
steel is difficult and expensive. The present investigation shows that under regular industrial conditions and
with moderate boron additions a well-designed balance between nitride and oxide formation leads to optimum
machinability behavior. Longitudinal turning and grooving tests of this new boron steel result in longer tool
lifetimes in comparison with leaded steels. The optimum operation zone in drilling is comparable with the
Pb alloyed steel. Chip breakage diagrams were evaluated. The chip breakage behavior is better than that of
standard steel without Pb but is not quite as good as that of Pb-alloyed steels.
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