Author’s Accepted Manuscript =

TRIBOLOGY

Numerical Investigation ~ of  Tribological

Performance in Mixed Lubrication of Textured lNTERNATIqﬂﬁ!I
Piston Ring-Liner Conjunction with a Non-circular
Cylinder Bore

Ali Usman, Cheol Woo Park -

www.elsevier.comvlocate/jtri

PIIL: S0301-679X(16)30363-2
DOI: http://dx.doi.org/10.1016/j.triboint.2016.09.043
Reference: JTRI4390

To appear in:  Tribiology International

Received date: 30 May 2016
Revised date: 28 September 2016
Accepted date: 30 September 2016

Cite this article as: Ali Usman and Cheol Woo Park, Numerical Investigation o
Tribological Performance in Mixed Lubrication of Textured Piston Ring-Line
Conjunction with a Non-circular Cylinder Bore, Tribiology Internationa
http://dx.doi.org/10.1016/j.triboint.2016.09.043

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/jtri
http://dx.doi.org/10.1016/j.triboint.2016.09.043
http://dx.doi.org/10.1016/j.triboint.2016.09.043

Numerical Investigation of Tribological Performance in Mixed
Lubrication of Textured Piston Ring—Liner Conjunction with a

Non-circular Cylinder Bore

Ali Usman, Cheol Woo Park”

School of Mechanical Engineering, Kyungpook National University, 80 Dachak-Ro, Buk-Gu,
Daegu, 41566, South Korea

“Corresponding author. Tel.:+82-53-950-7569, fax:+82-53-950-6550; chwoopark@knu.ac.kr

ABSTRACT

A number of inevitable factors distort the liner circular bore, resulting in asymmetry of piston
ring—liner (PRL) contact in the circumferential direction. The limited conformability of a piston
ring causes a gap in PRL contact, which has significant effect on the tribological performance of
the interface. Recent developments in ring surface modification through laser surface texturing
have shown promising results in improving tribological characteristics. Analyses of a textured
piston ring are often based on ideal circular liner bore, which is contrary to actual engine
operating conditions. In this study, asymmetric PRL contact of a textured piston ring in a
distorted bore is considered, and the 2D Reynolds equation is solved with a mass-conserving
cavitation algorithm. In addition, asperity interaction in mixed lubrication, axial ring dynamics,
variable ring conformability, and realistic engine oil rheology are considered in the investigation
of tribological performance of a non-axisymmetric textured PRL interface. Results show that
optimized surface textures improve the tribological performance of a PRL interface, whereas
textures with large lateral aspect ratios have a detrimental effect. The surface texturing-induced

increase in oil transport to the combustion chamber remains minimal.
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