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Characterization and application of deformation and dissolution behavior of soft
particles during plastic deformation in soft particle dispersion strengthening
steel

Tsuchiyama, Toshihiro
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Among the dispersion particles used for strengthening steel, Cu particles,
which are softer than iron matrix, were investigated in terms of their role In deformation and
fracture of ferritic steel. In general, hard dispersion particles such as carbide and nitride induce

ductile fracture originated at these particles, and thus, hard particles tend to reduce the
ductility of steel although they are effective for strengthening. However, it was revealed that the
soft Cu particles increase strength without reducing ductility too much. The superior mechanical
property was exEIained by the mechanism that the soft particles undergo plastic deformation or
dissolution in high strain regime during cold working, which leads to relaxation of stress/strain
concentration at the particle interfaces. The results obtained indicates an important guideline for
further strengthening of steels.
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