Accepted Manuscript

Enhancement of surface characteristics of direct metal laser sintered
stainless steel 316L by shot peening

M Sugavaneswaran , A Vinoth Jebaraj, M D Barath Kumar ,
K. Lokesh , A John Rajan

Pll: S2468-0230(18)30241-4
DOI: 10.1016/j.surfin.2018.04.010
Reference: SURFIN 200

To appear in: Surfaces and Interfaces
Received date: 18 December 2017

Revised date: 13 April 2018

Accepted date: 29 April 2018

Please cite this article as: M Sugavaneswaran , A Vinoth Jebaraj, M D Barath Kumar, K. Lokesh,
A John Rajan , Enhancement of surface characteristics of direct metal laser sintered stainless steel
316L by shot peening, Surfaces and Interfaces (2018), doi: 10.1016/j.surfin.2018.04.010

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 proof before it is published in its final 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.


https://doi.org/10.1016/j.surfin.2018.04.010
https://doi.org/10.1016/j.surfin.2018.04.010

Enhancement of surface characteristics of direct metal laser sintered stainless steel

316L by shot peening

M Sugavaneswaran®, A Vinoth Jebaraj ™!, M D Barath Kumar', K Lokesh*, A John

Rajan’
1School of Mechanical Engineering, Vellore Institute of Technology, Vellore, India
*Corresponding author E —mail: vjebaraj@gmail.com

Abstract

The present work deals with the enhancement of the ‘surface characteristics of
stainless steel (SS) 316L fabricated through use of directmetal laser sintering (DMLYS)
process. Centrifugal type shot peening was performed using cast steel shots for improvement
to the as-built surface quality. Shot peening leads.to significant enhancement on the surface
topography, which provided a trough profile with roughly spherical dents. The needle-like
surface peaks which are generally observed on the as-built DMLS surface was also
eliminated. In addition, the effect of shot peening was found to be more significant on the
roughness parameters leading t0.50% of reduction in the average surface roughness. The
micro Vicker’s hardness test'led to the observation of an increase in the average surface
hardness of the shot peened layer from VHN 230 to VHN 324. Microstructural examination
after peening showed severe plastic deformation with laterally stretched grains on the surface.
Further, X-ray diffraction analysis confirmed the presence of surface grains with high
dislocation density. There was no phase transformation following shot peening i.e.
conversion of austenite into strain induced martensite. The observations made from the
current investigation would find new applications for SS 316L fabricated through use of

DMLS process.
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