Author’s Accepted Manuscript

Laboratory investigation of ability of oil-based
friction modifiers to control adhesion at wheel-rail
interface

Radovan Galas, Milan Omasta, Ivan Krupka,
Martin Hartl

www.elsevier.convlocate/wear

PIIL: S0043-1648(16)30328-3
DOI: http://dx.doi.org/10.1016/j.wear.2016.09.015
Reference: WEAI101777

To appear in: ~ Wear

Received date: 29 April 2016
Revised date: 6 September 2016
Accepted date: 18 September 2016

Cite this article as: Radovan Galas, Milan Omasta, Ivan Krupka and Marti
Hartl, Laboratory investigation of ability of oil-based friction modifiers to contrc

adhesion at wheel-rail mterface, Wear
http://dx.doi.org/10.1016/j.wear.2016.09.015

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


http://www.elsevier.com/locate/wear
http://dx.doi.org/10.1016/j.wear.2016.09.015
http://dx.doi.org/10.1016/j.wear.2016.09.015

Laboratory investigation of ability of oil-based friction modifiers to control
adhesion at wheel-rail interface

Radovan Galas’, Milan Omasta, Ivan Krupka and Martin Hartl

Faculty of Mechanical Engineering, Brno University of Technology
Technicka 2896/2, 616 69 Brno, Czech Republic

*Corresponding author. galas@fme.vutbr.cz

Abstract

In the last few years, top-of-rail friction modifiers have been designed and used in many
railway systems all over the world. These adhesion enhancers are applied by either off-board
or on-board system in order to achieve the intermediate level of friction and positive adhesion
curve. Previous scientific effort was mainly focused on the effects of water-based friction
modifier on adhesion, rolling contact fatigue, railway noise and corrugation formation. The
objective of this study is to investigate the abilities of oil-based friction modifiers to control
adhesion and reduce wear at wheel rail interface. For this purpose, two commercial oil-based
friction modifiers were particularly utilized. A ball-on-disc tribometer was employed to
investigate their traction and braking performance for various slip ratios under dry
conditions. Furthermore, the effect of friction modifier amount has been studied. At the end of
the performed tests, wear rate, surface damage and changes of surface topography were
determined and compared to dry and oil-contaminated contact. The results indicate that oil-
based friction modifiers are able to control adhesion in wheel-rail contact but it is strongly
dependent on the applied amount of friction modifiers. Regarding to the friction behaviour

and wear, the content of metal particles seems to be the crucial parameter.
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