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Abstract

The main objective of this work is to determine tbffects of unavoidable eccentricities on the
tribological behaviour of elastomeric rod lip seatsan attempt to contribute to the lack of stedielated

to this issue. To this aim, this work addressesstiidy of how rod radial eccentricities affect thain
tribological parameters, such as contact force amdact temperature distributions on seals, thetidn
generated and the progress of wear, during oparafibe investigation carried out combines different
analytical, numerical and experimental methods.uReslemonstrated that small misalignments may
accelerate considerably the wear and degradatietasfomeric seals, and lead to a considerablgofic
force rise.
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1 Introduction

In order to design individual sealing components complete sealing systems for specific
applications, it is essential to consider sevendleery diverse aspects. Seal geometry, surfacditcams
of the mating surfaces, fluid and counter-matepiaperties, and operating conditions are some &f th
factors defining the performance of seals underaijma.

Previous investigations addressed the study okffext of operating velocity, fluid pressure and
temperature on the main sealing parameters, asasetin their evolution during operation, through
several theoretical and experimental techniquesdaine authors also developed lubrication modeis th
included specific surface roughness patterns ieroral understand better the pumping mechanisms that
occur at the interface between the matching susfaBalant et al. [2] developed analytical lubricati
models assuming regular asperity patterns in otlegain knowledge on the pumping mechanism of
rotary lip seals. Shen et al. [3] developed antelaglrodynamic model applied to a rotary lip seaddn
on fluid mechanics; they theoretically demonstratet the pumping mechanism and sealing capability
of seals depend to a great extent on the rouglofebe shaft. Current advanced simulation toolsbna
building accurate 3D models of seals combining boitro-scale and macro-scale properties. Wenk et al
[4] modelled a complete shaft lip seal combiningmmiscale roughness measurements and the macro-

scale bulk seal geometry, and found that the coptassure distribution between the shaft and ¢laéis
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