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Fabrication of nanostructured IF steel via accumulative roll
bonding process

Abstract

In this study, fabrication of the nanostructured interstitial free (IF) steel was investigated.
Four-layer accumulative roll bonding (ARB) process at room temperature was used.
Microstructural observations was performed by scanning transmission electron microscopy
(STEM). In order to evaluation of mechanical properties, tensile and hardness tests was
done. The results showed that the microstructure of the final sample consisted of equiaxed
grains with an average grain size 100 nm. To date, this grain size has not been achieved for
the IF steel. The four-layer accumulative roll bonding (ARB) process at room temperature
can be prevented extensive recovery in the IF steel and a lot of energy stored up in the
material. This leads to occurrence of continuous recrystallization and nanostructure
formation in the steel. The findings revealed that with increasing the number of ARB cycles,
the tensile strength of the ARB-processed IF steel was improved, so that the tensile strength
of the final sample was 4.5 times (980 MPa) higher than the same value was obtained for
annealed IF steel. Elongation was decreased at first cycle (from 50.9% to 8.1%) and then was
increased to 12%. In addition, the ARB-processed IF steel was exhibited a higher hardness
than the annealed IF steel so that the hardness values of the ARB-processed steel was 2.6
times higher than that of the annealed IF steel.

Keywords: Interstitial free steel, Nanostructured materials, Accumulative roll bonding
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