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X1V Abstract

Abstract

Due to increased requirements for machine elements and technical systems with regard
to their energy efficiency, in the last decades there has been a focus in tribology orient-
ed sciences and research on methods and treatments to reduce friction. Amongst oth-
ers, a selective surface machining defining surface features on a microscopic scale was
found to be an appropriate solution for friction reduction. These surface features can be
divided into stochastically distributed yet oriented grooves or discrete surface features.
Focusing on the latter in this thesis, a positive effect on friction has mainly been prov-
en for them for low loaded sliding contacts as the cylinder/liner-contact whereas no
clear decision can be done for elastohydrodynamic (EHL) contacts. The goal of this
thesis therefore is to provide a literature overview of the known mechanisms of discrete
microtextures in different contact situations, to develop a deeper understanding regard-
ing rolling-sliding EHL contacts as well as to perform a proof of concept for their fric-
tion reduction potential in these contact situations. To achieve this, a focus was made
on numerical studies and their implementation but also experiments were undertaken.

First, friction measurements in a cam/follower tribo system — representing rolling-
sliding EHL contacts and running mostly in mixed lubrication — were conducted.
Therefore different shapes and arrangements of microstructures were applied on flat-
base tappets. A friction reduction potential of up to 18 % compared to a polished sur-
face reference resulted in best case. But also a noteworthy amount of running in wear
had to be detected that need deeper investigation.

Second, resembling a “numerical loupe” and in order to look deeper into microtextured
rolling/sliding EHL contacts and the mechanisms and effects occurring a simulation
model of these contacts was developed. Deviating from the widespread approach in
EHL research of self-developed program codes and sequential numerical solution algo-
rithms, the decision was made in favor of adopting commercial FE software and using a
fully-coupled solution approach. Extended comparison with data from literature proved
the feasibility of this approach and showed only small deviations that could be ex-
plained with differences in the numerical implementation. This was followed up by a
broad study of non-newtonian and thermal effects as well as of different microtexture
shapes and loading conditions. These studies provided findings for the importance of
slip effects and medium loading conditions but high enough lubricant viscosity as well
as favorable microtexture dimensions.

Summarizing, this thesis provides further insights into microtextured EHL contacts
from a numerical point of view while giving confident prospects for their friction reduc-

tion potential in experiments.
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