Author’s Accepted Manuscript

Effect of deposition material and heat treatment on
wear and rolling contact fatigue of laser cladded
rails

Taposh Roy, Quan Lai, Ralph Abrahams, Peter
Mutton, Anna Paradowska, Mehdi Soodi, Wenyi
Yan

www.elsevier.convlocate/wear

PII: S0043-1648(18)30382-X
DOI: https://doi.org/10.1016/j.wear.2018.07.001
Reference: WEA102449

To appear in:  Wear

Received date: 23 March 2018
Revised date: 27 May 2018
Accepted date: 3 July 2018

Cite this article as: Taposh Roy, Quan Lai, Ralph Abrahams, Peter Mutton, Anna
Paradowska, Mehdi Soodi and Wenyi Yan, Effect of deposition material and
heat treatment on wear and rolling contact fatigue of laser cladded rails, Wear,

https://doi.org/10.1016/j.wear.2018.07.001

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/wear
https://doi.org/10.1016/j.wear.2018.07.001
https://doi.org/10.1016/j.wear.2018.07.001

Effect of deposition material and heat treatment on wear and rolling contact
fatigue of laser cladded rails

Taposh Roy?, Quan Lai®, Ralph Abrahams®, Peter Mutton®, Anna Paradowska®, Mehdi Soodi®,

and Wenyi Yan*"

“Department of Mechanical and Aerospace Engineering, Monash University, Clayton, VIC

3800, Australia
b Institute of Railway Technology, Monash University, Clayton, VIC 3800, Australia
“‘Australian Nuclear Science and Technology, Kirrawee DC, NSW 2232, Australia
Hardchrome Engineering, Clayton, VIC 3168, Australia

*corresponding author. Email: wenyi.yan@monash.edu
Abstract

To develop a laser cladding technique for repairing rail surface damages due to rolling
contact, wear and rolling contact fatigue characteristics of a set of laser cladded rails were
investigated using a roller-on-disc test machine. Three deposition materials 410L, SS420 and
Stellite 6, were chosen to clad a premium hypereutectoid steel rail under two different heat
treatment processes. In the first heat treatment, only preheating at 350°C was conducted and
in the second heat treatment, preheating at 350°C, post-heating at 350°C (1 hour) then slow-
cooling to room temperature was conducted. Preheating the substrate was insufficient to
prevent martensite formation resulting from the rapid cooling rate, whereas post heat
treatment was beneficial for refining the lamellar spacing and eliminating martensite
formation in the clad layer and heat affected zone. Following the roller-on-disc tests, wear

loss was calculated from wear track profiles using a laser optical profilometer. The level of
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