Author’s Accepted Manuscript

MATERIALS
Effects of alloying addition on deformation EN élcl\llEElglglf\lé
mechanisms, microstructure, texture and S P e—
mechanical properties in Fe-12Mn-0.5C austenitic e OE =
steel B

Rajib Kalsar, Ranjit Kumar Ray, Satyam Suwas

SciVerse ScienceDirect

www.elsevier.convlocate/msea

PIIL: S0921-5093(18)30730-5
DOI: https://doi.org/10.1016/j.msea.2018.05.071
Reference: MSA36509

To appear in:  Materials Science & Engineering A

Received date: 15 August 2017
Revised date: 30 March 2018
Accepted date: 19 May 2018

Cite this article as: Rajib Kalsar, Ranjit Kumar Ray and Satyam Suwas, Effects
of alloying addition on deformation mechanisms, microstructure, texture and
mechanical properties in Fe-12Mn-0.5C austenitic steel, Materials Science &
Engineering A, https://doi.org/10.1016/j.msea.2018.05.071

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.05.071
https://doi.org/10.1016/j.msea.2018.05.071

Effects of alloying addition on deformation mechanisms, microstructure,
texture and mechanical properties in Fe-12Mn-0.5C austenitic steel

Rajib Kalsar®, Ranjit Kumar Ray” and Satyam Suwas®"

®Department of Materials Engineering, Indian Institute of Science, Bangalore-560012, India.

M N Dastur Centre for Materials Science and Engineering, Indian Institute of Engineering
Science and Technology, Shibpur-711103, India

*Corresponding author: satyamsuwas@iisc.ac.in

Abstract

In the present investigation, the dependence of deformation mechanisms on quaternary alloying
addition has been investigated for medium Mn austenitic steel. A steel with composition Fe-
12Mn-0.5C-X (X: Ni and Al), a medium Mn austenite steel was deformed up to 60% by cold
reduction to investigate the deformation mechanisms and texture evolution. Electron Back-
scattered Diffraction (EBSD) and X-ray bulk texture measurement have been performed to study
the deformation behaviour. Deformed microstructure with increasing strain was systematically
analyzed with respect to the alloying addition. SFE of the alloy can be tailored by the addition of
alloying elements. In the present investigation, SFE has been tailored by addition of Carbon,
Aluminium and Nickel. The highest deformation twin fraction has been observed in Ni added
sample and the lowest in the Al-added sample. Visco plastic self-consistent (VPSC) simulation

has been performed to understand the contribution of slip and twin activity during deformation.
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