Formation of ultrafine structure of armco iron after laser pulse treatment

V. Danilchenko, V. Bondar, Ie. Dzevin
G.V. Kurdyumov Institute for Metal Physics NASU,

Kyiv, 03680, Vernadsky blvd.,36, Ukraine
Tel.: +38 044 424 3577    E-mail: danila@imp.kiev.ua

As result of superfast cooling of a laser melt in nearsurface layer of armco iron the ultrafine grain structure with increased density of dislocations was formed. The density of dislocations changed on the depth of layer on a nonmonotonic curve with a maximum on a 60 m depth. The yield strength of a hardened layer, calculated with taking into account the components of grain refinement and increasing of density of the dislocations, was increased more than 3 times. This value is comparable with strengthening by phase hardening of f.c.c.↔b.c.c. martensitic transformations and deformational hardening. The maximal value of the grain refinement component of yield strength was reached in the thin nearsurface layer by 3-5 m thickness with ultrafine and nanoscale structure. The values of the yield strength and microhardness were correlated with the value of the density of dislocation.
