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Investigation of the effect of surface mechanical treatment on the microstructure
and microhardness of low-carbon steel rebar

Abstract

Severe surface plastic deformation through mechanical surface treatment leads to the enhancement of mechanical properties by
forming nanostructures in the surface and subsurface areas of metals. This research is designed to perform the mechanical surface
process on cylindrical specimens for reduction of grain size to improve the surface mechanical properties. In this respect, a 12-mm-
diameter steel rebar was mechanically surface deformed for 15, 30, and 60 minutes under two medium and high intensity levels
With two impact pistons of different hardness, one crafted from stainless steel grade 304 and the other as bolt 12.9. The
microstructural studies show that after the mechanical treatment, severe plastic deformation occurred in the surface and subsurface
areas. The depth of effect, which varies for different parameters, reaches up to 40 micrometers. with the increase in the intensity of
mechanical surface treatment the depth of the effect decreases. It was also observed that an increase in the hardness of the impact
piston leads to a greater depth of effect. The hardness measurements on the samples after mechanical surface treatment showed an
increase in maximum hardness from 280 to 350 Vickers.

Keywords: Surface mechanical treatment, Severe surface plastic deformation, Low-carbon steel rebar.
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