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Research interest in several topics: 

 Rheological and tribological behaviour of multi-phase or complex fluids under various conditions, including high-
pressure, high shear rate, high confinement 

 Development of numerical models in the context of lubrication, exploration of new features by numerical 
experiments 

 In situ optical techniques (interferometry, spectrometry, fluorescence…) to map tribological/physical parameters 
within highly confined thin films  

The general idea is to offer a deeper understanding on the physical mechanisms that control both film thickness 
generation and interfacial friction, to model these effects in a proper way and to validate the modeling by comparison 
with results obtained from well-controlled experiments.  
This approach relies on the rheological characterization of lubricants performed on a set of original devices, and on 
the proper modeling of their behaviour under extreme conditions of pressure and shear rate. 

Fundamentals of EHL Film Thickness Formation and Prediction 
 

Keywords: Elastohydrodynamic lubrication (EHL); 
Film thickness prediction; EHD analytical equation; 
Central film thickness; Minimum film thickness; 
Circular contacts; Elliptical contacts 
Elastohydrodynamic lubrication (EHL) is not really 
a new domain since Osborne Reynolds (1842-
1912) first laid the foundations for it and published 
his famous equation in 1886, more than a century 
ago. Nevertheless, EHL in general and prediction 
of EHD contacts in particular are still facing 
unresolved questions, some of which concern film 
thickness. Knowledge of this parameter is of 
crucial importance, for example to develop 
efficient and long-lasting lubricated mechanisms. 
The first solution of the EHL pressure profile was 
proposed by Petrusevich (1951) and, some years 
later, Dowson and Higginson published the first 
elastohydrodynamic (EHD) film thickness equation 
based on 1-D dimensionless parameters (1966). 
Then, Dowson and Hamrock published a series of 
papers in 1976 which provide analytical models to 
predict the minimum and central film thicknesses 
in EHD contacts, circular or elliptical, this time 
based on 2-D dimensionless parameters. These 
formulas have since been used extensively, 
including to validate experimental approaches or 

more advanced models. Following the 
development of numerical techniques and 
computing possibilities, a large collection of EHD 
analytical expressions have been published in the 
last 40 years. 
However, the accuracy and validity of all these 
formulae have rarely been investigated. The 
purpose of this presentation is to provide a 
realistic perspective on the use of all these EHD 
film thickness models. First, it is necessary to recall 
the basic notions and equations of lubrication, 
with a focus on the important physical quantities 
and on the use of dimensionless parameters in 
EHL. Then, it will be shown by example that film 
thickness predictions can be confirmed by 
experiments or not, based on a wide choice of 
operating conditions and lubricants, leading us to 
explore a wide range of dimensionless 
parameters. 
Finally, an evaluation of the most widespread 
analytical formulae to define whether they can be 
used as qualitative or quantitative predictions will 
be proposed. The methodology is based on 
comparisons with a numerical model for two 
configurations, circular and elliptical, considering 
both central and minimum film thicknesses.
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Dr. Ian Taylor 
Shell 
UK 
robert.i.taylor@shell.com 
Ian Taylor is a Technology Manager in Shell’s Lubricants Discovery Hub, the Innovation 
Team behind Shell Global Commercial’s lubricant product development teams. He is 
responsible for managing the various University activities sponsored by the team, 
mainly located at Tsinghua University and Imperial College London. He also ensures 
new and emerging technologies are included in Shell’s lubricant R&D programme. 
Prior to this role, he was the Global Technology Manager for Shell’s Lubrication Science 

and Tribology Team from 2006-2012. He is a Fellow of the Society of Tribologists and Lubrication Engineers and also 
a Fellow of the Institute of Physics. 

The Physics of Friction  
A historic look back at important events in history related to friction and wear will be complemented by a 
summary of the financial importance of friction and wear to the world’s economy.  
A number of important physical concepts related to friction will be explained (the friction coefficient, stick-
slip etc.) and then there will be a look forward to important topics in friction research for the future.   
 
 

Guillermo E. Morales-Espejel 
Principal Scientist SKF  
Research & Technology Development 
The Netherlands 
Visiting Professor at LaMCoS 
INSA de Lyon, France. 
Guillermo.Morales@skf.com 
Guillermo obtained his PhD in Tribology from the University of Cambridge, U.K., is the holder of “Habilitation à Diriger 
des Recherches (INSA-Lyon)” lectured for 10 years at the university and has 20 years of experience in rolling bearings. 
He is the author of more than 70 scientific papers and several book chapters and is the Associated Editor of Tribology 
Transactions and IMechE Part J.  His scientific interests are: Modelling of Bearing life, friction, lubrication and surface 
life.  

Fundamentals of Rolling Bearing Tribology 
The talk will discuss the different aspects of rolling bearing tribology, starting from the modern industrial 
challenges in rolling bearings. Fundamental aspects of the oil lubrication of rolling bearings will be addressed, 
Elastohydrodynamic lubrication (EHL), friction and dry contact. Then the focus will be towards the 
fundamentals of the different bearing failure modes (surface fatigue, wear, seizure, etc) and finally brief 
aspects of bearing life calculation will be discussed. 
 
 

F.Xavier Borras 

University Twente Netherlands 
f.borrassubirana@utwente.nl 
Xavier Borras is an MSc Industrial Engineer specialised in sealing technology. He recognised early on the importance 
of focusing not only on the development of renewable energy sources, but also efficiently using the energy produced. 
It was no surprise he ended up in tribology. In 2012, Xavier obtained his MSc in Industrial Engineering at the 
Polytechnic University of Catalonia specialising in mechanics. He carried out his thesis on spring-supported thrust 
bearings for water turbines at the Luleå University of Technology. The model he developed was later used by 
Vattenfall Hydropower. Pursuing his passion for green technology, he moved to Gothenburg to work on the piston 
rod seals of a Stirling engine for solar power and landfill gas applications. Xavier joined the University of Twente in 
2016 to develop a PhD on the performance of stern tube seals when operated with state-of-the-art environmentally 
acceptable lubricants. Between his passions there is a special place for testing skin tribology on the climbing wall. He 
still finds time to manage tribonet.org an informative blog about tribology with more than 10.000 visitors per month.  

Research on Rotary Lip Seals: A Misaligned Approach  
Research on rotary lip seals have been carried out for more than 50 years. As often occurs in tribology, first 
the mechanical component is proven successful and later the engineers have to figure out why and how it is 
actually working. Rotary lip seals are not an exception. Up to the date, the working principle behind rotary 
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lip seals remains unveiled and a handful of hypothesis are found in literature. Nevertheless, the generally 
accepted theory relies on the microscopic distortion of the surface asperities to explain the main 
characteristics observed in rotary lip seal, i.e. the presence of hydrodynamics and the upstream pumping. 
However, that theory assumes a perfectly concentric seal-shaft operation which, in practice, seldom occurs. 
This research focuses on the large stern tube seals used in sailing vessels where misalignment is inevitable. 
Due to that, this study approaches rotary lip seals from a macroscopic standpoint and explores the 
consequences of a wedge formation when the seal-shaft nominal parallelism is lost. 

 
 
 

Dr. Hannes Grillenberger 
Schaeffler Technologies AG & Co. KG 
Herzogenaurach 
Germany 
grillhnn@schaeffler.com 
Hannes obtained a PhD in physics in 2011.  In 2012 he started working at Schaeffler at the Rolling Element Bearing 
Fundamentals department.  From 2013 he was invovled with NVH Simulations of Rolling element Bearings.  Since 
2017 he is the Senior specialist NVH calculation of Rolling Element Bearings & 2018 the Key Expert Rolling Element 
Bearing Fundamentals 

Bearing Design for Dynamic Operating Conditions 
Rolling Element Bearing design typically starts with load and life rating to assess, if a bearing can operate 
during a required load scenario. These two basic rating factors are well suitable for quasi-static steady state 
operating conditions. If dynamics is an important part of the operating scenario, additional ratings and 
assessments are important. Especially an assessment of the bearing cage, bearing friction, effects of too low 
load and noise may be important classifications for a suitable bearing. The talk will go into details of the 
mentioned effects and their assessment strategies 
 
 
 
 

Piet M. Lugt 
Senior Scientist 
SKF  
Piet.Lugt@skf.com 
Research &Technology Development  
Full Professor Tribology-based Maintenance at the University of Twente 
Piet Lugt studied mechanical engineering and tribology at the University of Twente in 
The Netherlands (PhD. 1992). He worked at the Technical University of Delft until 1995 
when he joined SKF Research where he has fulfilled several positions in Tribology and 
Lubrication, presently as a Senior Scientist, primarily working on the development of 
models for grease life and grease selection.  He has been a part-time Professor at Luleå 
Technical University, Sweden, from 2005-2008 and has a (part-time) chair at the 
University of Twente, The Netherlands, in “Tribology-Based Maintenance” since 2011. 
Piet has written the book “Grease Lubrication in Rolling Bearings 

Grease Lubrication in Rolling Bearings  
The reliability of grease lubricated bearings is often determined by the life of the grease. This finite life is 
caused by mechanical and chemical degradation. This again depends on the grease type and bearing 
operational conditions (speed, load, temperature etc.) and bearing type. In this presentation the lubrication 
mechanisms of grease lubricated bearings will be explained. Next, it will be shown how to select a grease and 
how to calculate grease life.    
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Alfons Fischer 
Max-Planck-Institut fuer Eisenforschung, Duesseldorf 
Germany 
a.fischer@alcove-management.com 
Alfons Fischer received his Dipl.-Ing. Degree in mechanical engineering from the Ruhr Universität Bochum, Germany 
in the spring of 1980. He completed his Dr.-Ing. (Ph.D.) and Priv.-Doz. (Private Lecturer) degrees in materials science 
and engineering from the same university in the summer of 1984 and in the fall of 1992, respectively. From 1992 to 
1996 he was head of quality management as well as vice-head of the centre of analyses and testing of NuTech GmbH, 
Neumünster, Germany; a company providing laser processing technologies, materials testing, and failure analyses. 
Since 1996 he is full professor for materials science and engineering at the University of Duisburg-Essen in Germany 
from which he retired February 2019. Since 2005 he is a visiting researcher at Rush University Medical Center, Dpt. 
of Orthopedic Surgery, Chicago IL, USA and since March 2019 also at the Max-Planck-Institut für Eisenforschung, 
Düsseldorf, Germany. His research (fundamental and applied) as well as his services (materials development and 
testing, failure analyses, expert reports) focus on fatigue, wear and corrosion of metals with institutional and 
industrial partners in mechanical, production, automotive, off-shore, tooling and biomedical engineering. He has 
published more than 230 papers and co-authored 5 books. 

Materials Science Aspects of the Wear of Metallic Materials 
The challenges of technical systems subjected to friction and wear become more demanding with steadily 
increasing stresses. Besides safety matters, failure of tribologically loaded systems can cause tremendous 
maintenance costs. Because of the lack of a general wear prediction models, partly tribometer tests must be 
used in order to investigate wear behavior of materials in certain tribological systems; this is the more 
important the smaller the wear rates must be in order to achieve the so-called ultra-mild wear regimes. Any 
well-aimed optimisations of tribological contacts – beyond trial and error - requires a comprehensive 
understanding of friction and wear mechanisms. Otherwise any transferability into technical applications is 
not just questionable but impossible because of the wide range of applied loads, lubrication conditions, and 
materials microstructures. Thus, parts with different topographies and subsurface microstructures have to 
be investigated prior to and after tribological loading. The analyses of surface and subsurface characteristics 
can be performed by means of complementary microscopical techniques. The contribution shows how to 
link the findings to the wear behavior in order to gain information about the pathways of dissipation and 
transformation of frictional energy into wear and should provide some hints on how to analyse such systems 
for their characteristic mechanisms. 
 
 
 

Sebastian Schwarz, M.Sc. 
Universität Erlangen-Nürnberg (FAU) Engineering Design 
Erlangen 
Germany 
schwarz@mfk.fau.de  
Sebastian Schwarz has been a researcher and PhD student at Engineering Design (KTmfk, Friedrich-Alexander-
Universität Erlangen-Nürnberg, Germany) under supervision of Prof. Dr.-Ing. Sandro Wartzack since 2017. He 
obtained his Master’s Degree in Industrial Engineering and Management at the Friedrich-Alexander-Universität 
Erlangen-Nürnberg in 2017.  His research focuses on the dynamic analysis of rolling bearings, particularly of rolling 
bearing cages, in order to optimise the working performance, e.g. avoiding cage rattling in rolling bearings. 

Cage Dynamics in Rolling Bearings by Test and Simulation 
Keywords: Rolling Bearing, Cage Instability, Dynamic Simulation 
Rolling bearing cages perform a very high-frequency movement within their cage pocket clearance compared 
to the rotational speed under certain operating conditions. This is often accompanied by higher elastic 
deformation and noise. An unstable cage movement causes high contact forces and reduces the performance 
of the bearing used. The presentation gives an overview of the essential properties of the unstable cage 
movement derived by multi-body simulations. Based on the simulation results, an index is defined that allows 
the calculated or measured cage movement to be classified into different types and objectively evaluates the 
cage dynamics. A comparison of the calculated and experimentally measured cage dynamics for different 
load cases is presented to validate the simulation results. 
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Dr. Vasilios Bakolas 
Principal Expert Bearings R&D 
Schaeffler Technologies AG & Co. KG 
bakolvsi@schaeffler.com 
Vasilios Bakolas was born in Thessaloniki, Greece. He studied Mechanical Engineering at the Aristotle University of 
Thessaloniki, where he also wrote his Ph.D. thesis. In 2000 he started working as an analytical engineer for the 
Schaeffler Group. For more than 10 years he was responsible for contact modelling and lubrication analysis of 
contacts. From 2011-2017 he was responsible for the Advanced Bearing Analysis Department where he continued to 
deal with tribology questions but also heavily involved in innovation projects in the field of bearings. In 2017 he was 
appointed to Principal Expert for Bearings R&D. 
He has been a member of the STLE Board of Directors from 2011-2017. He is also an Associate Editor for Tribology 
Transactions since 2009. Dr. Bakolas has written more than 30 articles and conference papers.  He holds 5 patents 
related to various aspects of rolling element bearings. 

Surface Texturing 
The texturing of surfaces of machine elements has been the centre of debate for more than ten years without 
conclusive results. The experimental results of either basic or system tests do not allow for a definite picture 
of the effects of surface texturing on the behaviour of rolling and sliding contacts. In this talk, both theoretical 
as well as experimental results will be presented to quantify the effect of surface texturing on rolling contacts. 
The influence of many aspects of surface texturing such as the shape of the texture, its density, its lay etc. 
were investigated. The results allow for a quantification of the effects that surface texturing has on the basic 
parameters of a rolling contact, such as the pressure and the film thickness and subsequently the lifetime of 
such a contact.  
 
 

M. Woydt, MATRILUB 
Berlin Germany  
m.woydt@matrilub.de  

Roller-on-Disk Geometry for Extreme Pressure Gear Oils 
The new roller-on-disk geometry as per DIN 51834, part 4, (ASTM homologue is pending) retains in 
comparison to the ball-on-disk geometry better over test time the initial contact pressure. It can be applied 
for a quick and cost-effective, application-oriented screening method of gear lubricants. This procedure 
operated so far at 98°C consists of a load step extreme pressure test and a friction and wear evaluation using 
the last load step before adhesive failure (scuffing), that is able to give complementary information to 
established gear oil tests by measuring the coefficient of friction, wear scar and load carrying capacity 
 
 

Florian Rummel 
Anton Paar 
Germany 
florian.rummel@anton-paar.com 
Florian Rummel studied food technology and biotechnology at the Technical University 
of Munich and the Swiss Federal Institute of Technology in Zurich. As the International 
Product Specialist for Tribology at Anton Paar, Florian has been working extensively on 
topics related to Biotribology with special focus on implants, tissue/material interaction, 
and food and beverages. He is also a part of the Young Tribologists association which 
aims at a broader exchange of knowledge and know-how between tribologists from 
different spheres. 

Food Tribology: Concepts and Experimental Approaches 
Food tribology gains increasing interest in the field of food oral processing. The concept behind food tribology 
is to study the tongue-palate tribopair at a model level, gaining for a deeper understanding of sensory 
perception during oral food intake. The presentation covers experimental methods, case studies with 
chocolate, cheese and wine and also showcases how one can correlate tribological data and mouthfeel 
attributes. The role of saliva is also discussed within the presentation. 
 

mailto:bakolvsi@schaeffler.com
mailto:m.woydt@matrilub.de
mailto:florian.rummel@anton-paar.com


Dirk Drees 
Falex Tribology Belgium 
ddrees@falex.eu 
Dirk graduated as Metallurgical and Materials Engineer at the Catholic University Leuven, Belgium and concluded a 
PhD research on combined tribocorrosion at his Alma Mater from 1992 to 1997.  After that, he worked on industrial 
valorisation of this PhD with companies such as Atlas Copco and Bekaert in Belgium. 
In 1999, he helped to set up a joint venture of Falex USA with the Catholic University of Leuven, to form Falex 
Tribology, the European sales and support centre for the Falex group.   
Since 2002, he is the CEO of Falex Tribology and has grown the lab's testing activities from zero to more than one 
million Euro's turnover and over 1000 tests per year.  By a constant focus on quality of data, and understanding the 
major issues of the industrial customers, the test lab has developed numerous new and modified testing methods. 
Falex Tribology has the experience of running small to large dedicated test programmes to solve industrial questions 
and plays a key role in many European funded cooperation projects between industry and academic partners.  All 
these projects aim at substantial improvements for quality of life, environmental impact and societal benefits, and a 
lot of these projects depend critically on a correct evaluation of new materials in their applications. 

How to Approach a Real World Tribology Problem on Lab Scale 
Tribology is still an applied technology where in-field experience is extremely important. How you approach 
a friction or wear issue in an industrial setting, is not governed by a fixed set of rules, although there are 
some basic principles.  But beyond the basic principles, there lie a lot of challenges to efficiently and 
confidently simulate a real-world tribology problem on the lab scale. 
In this presentation, we will first show the general principles that we should take into consideration when 
studying a tribological system. Then we focus on the practical challenges that we encounter in testing real 
world problems and which are frequently neglected in most lab-scale setups.  Among these are selecting 
relevant contact pressure to simulate similar wear phenomena, obtaining representative wear rates and 
having results with high confidence levels.  All these topics are a challenge because time and money are 
limited resources and industrial testing must be at the same time efficient, relevant and reliable. 
To conclude, we will show one way to approach these challenges, by performing parallel tests. With this 
principle, multiple tests allow for longer tests with realistic contact pressures that match the actual 
applications. In addition, a statistical analysis will provide the high confidence levels required for wear. To 
illustrate this, case examples from various industrial sectors will be presented. 
 
 

EVONIK 

Chemical Approach to Energy Savings n Hydraulic Applications 
 
 
 

Dr Amir Kadiric  
Imperial College 
London, UK 
a.kadiric@imperial.ac.uk 
Amir Kadiric is a Reader in Mechanical Engineering at Imperial College London where he is involved in a range of 
teaching and research activities. His research interests include damage mechanisms in rolling-sliding contacts, 
efficiency of mechanical transmissions, contact mechanics, condition monitoring and surface coatings. He currently 
supervises ten PhD students and post-doctoral researchers within Imperial’s Tribology Group. 

The Mechanisms of Surface Damage in Rolling-Sliding Contacts 
The ongoing trends for reduction in viscosity of lubricating oils and increases in power densities of mechanical 
systems are leading to growing incidences of surface-initiated damage in common machine elements such 
as bearings, gears and cams. This talk discusses the physical mechanisms behind the main types of such 
surface damage occurring in lubricated rolling-sliding contacts including pitting, micropitting, scuffing and 
wear. The talk attempts to cover the basic understanding of these damage modes as well as present some 
recent research in the field covering both experimental and numerical developments. Finally, some of the 
future challenges being presented by developing technologies are briefly discussed. 
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Henrik Buse 
h.buse@hs-mannheim.de 
Henrik worked since 2014 on fretting wear topics regarding support in troubleshooting, tribological system analysis 
and efficient validation through simplified testing. The work benefits from a complementary dissertation, spanning 
from the basics of fretting wear and application analysis to reasonable simplified fretting wear trials. 

Fretting Wear Tests - Basics, Industrial Relevance and Test 
Realisations  
 
 
 

Christian Mathis-Ullrich 
SuSoS AG Switzerland 
cmathis@susos.com 
Dr. Christian Mathis-Ullrich simultaneously studied aerospace engineering at the 
Technical University of Delft and business economics at the Erasmus University of 
Rotterdam. After gaining international project experience in the coating industry in 
the Netherlands and Liechtenstein, Dr. Mathis-Ullrich researched biologically-
inspired lubricating coatings during his doctorate at ETH Zurich. Together with 
the Swiss company SuSoS AG, in his work he optimised and brought an innovative 
lubricious coating technology specifically for medical applications to market. Since 
2014, Dr. Mathis-Ullrich has been responsible for technical development of lubricious 

coatings and is heading the strategic and business development at SuSoS AG since 2018. Dr. Mathis-Ullrich is a 
multiple award-winning (co-)author of peer-reviewed scientific publications and patents, guest scientist at the 
Laboratory for Surface Science and Technology at ETH Zurich and a board member of the Swiss Association for 
Materials Science and Technology. 

Blink of an eye - A Biotribology Quest Towards Patient Comfort 
Blink of an eye - a biotribology quest towards patient comfort. The design of contact lenses has been driven 
by the correlation of ocular friction with patient comfort. To accurately characterise friction upon blinking, 
both mechanical and bio-chemical properties of the tribological contact are to be understood. Over the past 
years research at SuSoS AG has brought forward novel methodologies shedding new light on ocular friction 
and thereby enables scientists and product developers to better understand the ocular environment and its 
sliding interfaces. The presentation aims at introducing the technical developments over the past 15 years 
with focus on the challenges of characterising a biological sliding interface. Via in-depth analysis of the 
chemical nature of the contributing elements in the tribological system, relevant test-configurations could 
be established. Dedicated surface-modifications and experimental setups closely mimicking the sliding 
conditions reveal ed new perspectives of blinking motion. 
 
 
 
 

Alexandra Nevskaya 
R&D Leader EMEA. Molykote Specialty Lubricants 
DDP Specialty Products Germany 
alexandra.nevskaya@dupont.com 
Alexandra Nevskaya is the Research and Development Leader for Molykote Specialty 
Lubricants, based in Wiesbaden, Germany. Molykote is part of Dupont Transportation 
& Industrial division and its product range includes Greases, Pastes and Anti-Friction 
Coatings.  Alexandra joined heritage Dow Corning organisation in 2008 as part of 
Commercial Development Programme.  During her early career she was in technical 
service and application engineer roles for silicone products for Construction, 
Performance Chemicals and Coatings markets in Russia & CIS Regions.  In 2012 she 
joined the Molykote organisation as a Technical Service & Development Specialist 
supporting channel partners and key customers covering European countries.  Since 
2018 she is in her current role as leading European Research & Development Lubricant 

Team.  Alexandra holds a Master’s degree in Organic Chemistry from Moscow State University. 
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Grease Applications 
Lubricating greases can be found in diverse applications across different markets in Automotive and Industrial 
sectors. There are many factors and parameters which are important to consider by selecting the right grease 
for the application. In many cases the grease is developed and customised to meet specific applications 
requirements. The presentation will cover main grease applications in different machine elements such as 
ball bearing, sliding guides, seals and ball joints. Examples of the applications in Automotive (Powertrain, 
Interior, Chassis) and Industrial markets (Food, Railway, Wind) will be included as well. 
 
 

Olav Hoeger  
Shell Global Lubricants 
Hamburg Germany 
olav.hoeger@shell.com 
Olav started working at Shell in 1982 and graduated as in Chemical Engineering in 
1990. Since then he has worked for Shell in various positions as laboratory manager 
and Project Engineer at their Technology Centre in Hamburg and as Technical Service 
Manager for Lubricating Greases. At present he is project Engineer for Aviation 
greases.   He has accumulated more than 35 years' experience in Lubricants and 
Grease Development and Technical service activities around Lubricants products. 

Lubricant Challenges in Wind Turbine Applications  
Wind turbines are getting bigger.  Power output from the space they occupy increases.  They are also being 
built in even more remote locations, particularly offshore.  This makes the prevention of breakdown even 
more critical to operators than ever before.  Less common forms of damage can also appear as the 
components grow.  Micropitting and white etched cracking are two famous examples.  Repair or replacement 
of a component in a huge, remote turbine can cost an enormous amount of money, even more when the 
shutdown of operation is considered. 
Lubricants can play a key role.  As the turbines grow the life of their components becomes tougher and 
failures more likely.  Standard lubricants just won’t do the job, they need specially designed oils and greases, 
focused on these special conditions.  Properties such as viscosity and the way it varies with temperature, 
base oil type and additive chemistry, and the way they all work together define whether a focused lubricating 
oil will be a success or expensive failure.  With grease these are all important, but the thickener adds yet 
another, complex level.    
At the same time, it is tempting to compromise.  A different lubricant for every component adds even more 
complexity to the already complex life of the operator or turbine maker.  On the other hand, using one 
lubricant to replace others especially on bearing conditions that are not the same can have negative effect 
on life time. This paper examines its impact on a trial turbine fleet, both the good and bad sides.  

 

mailto:olav.hoeger@shell.com

