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Development of a_novel high-integrity cutting method by use of localized
materials hardening due to tribo-compressive hydrostatic stress
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Improving machined surface integrity is important in the precision
machining. This study aims to develop a cutting tool which enables to generate a localized
compressive hydrostatic stress field around the cutting point to improve the machined surface
integrity by reducing unnecessary plastic deformation, and to clarify its cutting mechanism. To
clarify the mechanism, a molecular dynamics simulation was conducted on an aluminum workpiece using
a developed cutting tool equipped with a sliding element for giving compressive hydrostatic stress
to the cutting point. As a result, remarkable reduction in burr formation around the cutting groove
shoulders was successfully confirmed. Subsequently, two different cutting tools with a sliding and a

rolling elements were practically developed and some cutting experiments were conducted on a pure
aluminum. As a result, similar trends as the simulation results were also confirmed, particularly,
the advantages in the rolling element was clarified.
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