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Quantitative analysis of relationship between soft dispersion particles in
steels and cutting mechanism by synchrotron and neutron scattering
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A Dissolution and stress partitioning behaviors are important
characteristics of soft dispersion particles in steel to improve the deformability of high strength
steel by controlling the work hardening processes associated with particle dispersion strengthening.

In this study, the dissolution and stress partitioning behaviors of Cu precipitate particles in a
ferrite matrix were investigated by the synchrotron and neutron scattering to understand how
relatively soft dispersion particles influence mechanical responses of the steel. 35 nm diameter
nearly spherical Cu particles were initially elongated along the rolling direction by cold rolling,
and then these were partly dissolved into the ferrite matrix as the equivalent strain increased. And

the soft Cu particles were stronger than the Fe matrix. As the reason, their particles didn"t
present a grain boundary and/or the dislocation source density was low.
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