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Norbert Luebben (BDL) Bundesverband der Deutschen  
(Federal Association of the German Aviation Industry) 

 

 
After his studies in Geography at the universities of Cologne and 
Rome Norbert Lübben worked for more than 20 years at 
Lufthansa German Airlines and Air Berlin in the management of 
network development, airline alliances and distribution.  
During his work at Lufthansa, he completed studies at various 

international business schools, finalising them with a master's degree in business from the University of McGill 
in Montreal. 
He is currently an independent consultant in the aviation business. Since 2019 he is the head of the department 

of economics at the German Aviation Association (BDL). " 

 

"The economic situation of the air transport industry in times of the Corona pandemic 

Abstract:  

 
The presentation will reflect on the development of the German aviation industry in the year 2020 and the first 
month of 2021. The impact on passenger traffic, cargo traffic and the development of airports in the extraordinary 
crisis will be analysed. Coming from the current situation there will be also an outlook on how the path to recovery 
could look like and which future challenges – namely in the area of sustainability – the industry has to tackle.  
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Author: Rory McAllister 
Co-Authors: M Masen, P Cann 
Imperial College London  
Rm3013@ic.ac.uk 
 
Shell-sponsored 3rd year PhD student at Imperial College London, studying the tribology 
of calcium complex greases for rolling bearings, 2017-2021. Mechanical Engineering 
MEng Imperial College London 2013-2017.  

 

Tribological test methods for a post-lithium future 
Abstract 

Modern requirements for rolling bearing greases are more demanding than ever, requiring longer lifetimes at ever 
higher temperatures and speeds. The rising price of lithium, due to the expanding battery market, also means the 
most common thickener is becoming less economical. Cost-efficient test methods to assess and develop novel 
grease formulations are therefore a necessity if these new challenges are to be met. Bench tests, that can simulate 
bearing lubrication, provide valuable screening protocols without the cost and time associated with full-scale 
bearing tests.  However, this approach must be validated by comparison with results from bearing tests.  
The current work evaluates a range of novel calcium complex greases using two bench test machines, the MTM and 
EHD (PCS Instruments), to measure rolling traction and film thickness respectively. The greases were tested at 80°C 
from 10-1000 mm/s and compared to industry standard formulations (Lithium complex, Polyurea). The rolled tracks 
were analysed post-test using optical microscopy and FTIR spectroscopy to investigate the morphology and 
chemical composition of the lubricant films deposited on the track. These were then compared to the rolled tracks 
of bearings containing the same greases, run for 100hrs in the R0F+ bearing test.  
The MTM and EHD results showed markedly different behaviour of the test greases, especially at low speed where 
the effect of the different thickeners became obvious. Lithium greases showed very low friction and very high film 
thickness at low speed while the novel calcium complex greases showed relatively constant friction and film 
thickness across the speed range. Comparison of the rolled tracks indicated thickener rich layers formed in both 
the bearings and MTM rolled tracks for Calcium complex and Polyurea greases. The results have shown bench tests 
were then successful in evaluating lubricating properties of the range of greases and in simulating real bearing 
conditions. 
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Author: Jisheng E 
GKN Automotive Technology Centre 
Jisheng.E@gknautomotive.com 
Dr. Jisheng E is a senior engineer, the leader of the Lubricants and Tribology Group and a global 
lubricants champion responsible for global lubrication issues at GKN Automotive. He is a 
patentee of ten patents in GKN Automotive. He obtained his Ph.D. degree in tribology in 1995 
at Brunel University, UK. Since 1982, he has worked in the field of tribology with a wide 
experience in lubricants, materials, coatings, chemistry and chemical analysis. He was a 
programme manager at Lanzhou Institute of Chemical Physics, CAS, P. R. China from 1985 to 
1986, an academic assistant to the laboratory director at State Key Laboratory of Lubrication, 
P. R. China from 1986 to 1988, a visiting scholar at Swansea Tribology Centre UK from 1988 to 

1989 and a research fellow at Brunel University UK from 1990 to 1995. Since 1995, Dr Jisheng E has been a senior engineer 
working in the area of grease development and application support at GKN Driveline 

 

Science in practice – Contribution of science to R&D in grease industry  
Abstract 

Chemical and physical interaction between grease thickeners, oils and additives is one of the key factors linked with 
final grease performance in applications. In order to understand the grease performance, we study phenomena and 
grease performance before and after use today, including tribology tests and different laboratory tests. However, it 
is still a mystery on that different manufacturing process could produce greases with largely different behaviour 
using similar oils and the same additives, which could be linked with different interactions between grease 
components. This work shows a case study of two grease samples, A and B, using scientific methods currently 
available. These two samples have been made by different companies using similar manufacturing processes, similar 
oils and the same additives. Laboratory tests show that they have values of penetration and dropping points as 
expected. However, one sample has a higher oil separation than the other under static conditions, but the opposite 
under dynamic conditions. Observation of grease suspensions in polar and non-polar solvents respectively exhibits 
a different interaction of substances inside the two samples and indicates gelling systems between thickener with 
oils and/or additives. Examination of grease microstructure by AFM reveals that distances between thickeners are 
much longer than the molecular length of oils and additives. Work indicates that grease would form with two gelling 
systems: the primary and the secondary gelling systems. In the primary gelling system, the thickener is interacted 
with oils and/or additives to form the gelling substances. Then the primary gelling substances are distributed inside 
the matrix of oils and additives as the secondary gelling system. Element analysis indicates that friction modifiers 
might be interacted inside the primary gelling system differently in the two samples. 
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Author: Lorraine Segreto – Tribotecc 
Co-Author & Presenter: Fabian Hofmann - Tribotecc 
Co-Author: Andreas Dodos – Eldon’s  
Fabian.Hofmann@Tribotecc.com 
 
Fabian Hofmann obtained a Master’s Degree in chemistry from the Friedrich-
Alexander University Erlangen-Nürnberg in Germany with focus on inorganic metal-
complex synthesis. Between 2015 and 2020 he completed his PhD-thesis in the field 
of surface applications and electrochemistry. Since 2020, Fabian works as a 
Research Scientist at Tribotecc in Austria and took over the technical support for 

lubricant business.  

 

Composition of calcium sulfonate grease: Improvement of performance through different 

additive systems 
Abstract 

"Calcium sulfonate based greases are the fastest growing grease type as reported in the 2018 grease production 
survey. In a global lubricating grease market that is growing by less than two percent year on year, calcium sulfonate 
is growing by 13 percent. This means that the particular grease type is finding uses in more and more applications. 
Calcium sulfonate complex greases have some inherent, distinct advantages to other soap-based greases but in 
some cases the performance characteristics need to be improved. 
 
In this study, we intend to investigate how the performance of calcium sulfonate complex grease can be improved, 
in particular the wear characteristics, by looking at a number of additive technologies and systems that can be used 
in particular types of products. Synthetic as well as mineral versions of a base grease are considered. Also the 
concentration of CaCO3 and its effect on the load and wear characteristic of the grease is evaluated. 
 
The additivated greases are further evaluated in order to confirm that overall performance characteristics are met 
in the base grease as well as in the enhanced versions. 
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Author: Chuck Coe  
Grease Technology Solutions, LLC 
chuckcoe@grease-tech.com 
Chuck holds a BS Chemical Engineering from the Pennsylvania State University, along with 
NLGI CLGS and STLE CLS professional certifications. He worked for Mobil and ExxonMobil 
for over 32 years, including 6 years as ExxonMobil’s Global Grease Technology Manager 
and many years as an industrial oil and grease formulator and technical advisor.  He retired 
from ExxonMobil and launched Grease Technology Solutions LLC, a grease training and 
consulting business in 2009.  He is a past president of NLGI, is on the Board of Directors, 
and is the Grease Education Course Chair of STLE.  He has authored a number of technical 
papers and articles on grease, and received Best Marketing Paper and Best Paper awards 
from both NLGI (2008) and ELGI (2009), and both the John A. Bellanti Memorial 
Meritorious Service Award (2012) and the NLGI Fellows Award (2015) from NLGI.  

 

Grease incompatibility – When the music stops! 
Abstract 

Grease compatibility charts can be found in many grease marketers’ literature, in OEM manuals, textbooks, and all 
over the internet. These charts are based solely on thickener type, and in many cases, do not agree with one 
another. Unfortunately, end users frequently rely on these charts when considering a change of grease in their 
equipment. But, if the greases are incompatible, the music of well-lubricated machinery stops!  
Greases are made up of three components: base oil, thickener and additives. While thickener differences are the 
most common cause of incompatibility, other compositional differences such as base oils (e.g., mineral versus 
synthetic), and adverse additive interactions can also cause grease incompatibility. Not only do the compatibility 
charts ignore the impact of base oils and additives, they also generalise about each thickener type. 
A test programme was conducted on six commercial greases, three each of two different thickener types, using a 
modification of the ASTM D6185 method. This testing showed that these two thickener types can have considerable 
variation in their level of compatibility. This study clearly demonstrates the danger of relying on published 
compatibility charts, and shows the importance of actually testing the two greases involved in a potential change-
over, so that the music never stops! 
 
 

2018 NLGI Grease Production Survey 

The NLGI Grease Production Survey continues to be the single most comprehensive global report on lubricating 
grease production. It tabulates the global production of grease providing a snapshot of growth by thickener type 
and base oil type, organised by geographic region of the world. This presentation will provide a summary overview 
of the key results and trends from the completed 2018 production survey, with a focus on the EU. 
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Author: Erik Willett 
Functional Products 
ewillett@functionalproducts.com 
Erik Willett is the technical director at Functional Products Inc. in Macedonia, Ohio. His key 
research interest is the role of polymers and their structure in advancing lubricant performance. 
He has received the 2018 NLGI Development Author Award and the P.P.C. Gonsalves Memorial 
Award. Erik earned his PhD in polymer science from the University of Akron.  

 

Shear stability of polymer-modified greases 
Abstract 

Polymer additives are routinely called on to improve the performance of grease in areas such as resistance to water 
spray-off and wash-out, static oil bleed, adhesion, and tackiness. The role of grease polymers in the ‘mechanical 
stability’ of grease is less known. 
Mechanical stability refers to low changes in consistency after mechanical shearing by methods like worked cone 
(ASTM D217) and roll stability (ASTM D1831). Data collected over the years indicates that certain higher molecular 
weight polymers provide higher mechanical stability in grease. 
 
Surprisingly, that trend in grease performance opposes the well-known convention in lube oil that lower molecular 
weight polymers are required for high mechanical stability in gear oil and hydraulic fluid. 
This study seeks to investigate how polymer structure influences the mechanical stability of grease and explain why 
high MW polymers contribute shear stability in grease but instability in lube oil. 
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Author: Marc Ingram – Ingram Tribology Ltd 
Co-Authors: Matt Smeeth – PCS Instruments Ltd. 
Anup Chalisey - Rail Safety and Standards Board 
marc@ingramtribology.com 
Marc has over 10 years of experience working in Tribology.  He has a master’s degree 
in Chemistry and a PhD in Engineering (Tribology).  He has had a successful career at 
Imperial College, PCS Instruments and Afton Chemical.  Marc has extensive knowledge 
of all tribology test methods including both standardised and non-standardised 
lubricant tests. He has designed, modified and improved countless methods, to 
ultimately aid in the development of new lubricant products.  Marc now works for his 
own company Ingram Tribology.  

 

Maintaining safe and quiet railways with “top of rail materials” – Railway WG report 
Abstract 

Lubricants are used on the rail tracks for numerous reasons including: ensuring safety, reducing wear and noise and 
improving fuel economy. Controlling the friction at the wheel/rail interface has traditionally been achieved using 
flange lubrication products.  More recently, the use of “top of rail materials” (friction modifiers) has become 
prevalent.  These condition the rail to provide a consistent friction/ traction value, while reducing both micro slip 
and sliding.  Currently, in Europe, the use of top of rail (TOR) materials is predominantly to reduce the squeal 
emitted by the train wheels in curves.  

The squeal, which is an unpleasant high pitch noise, can be generated from the wheel/rail interface as the train 
proceeds around curves.  As the train moves through a curve, the wheel pairs (which are fixed) travel different 
distances, and thus some sliding between the wheels and rails is inevitable.  When the friction characteristics of the 
wheel/rail interface allow it, the wheels can enter an unsteady dynamic.  This unsteady dynamic is due to the wheels 
alternating between two sliding speeds, generating vibration and noise.     
Noise reduction is achieved by controlling the friction characteristics at the wheel rail interface.  To reduce noise, 
the friction should increase as the percentage creep increases, giving a so called “creep curve”.  Because the use of 
top of rail materials is still relatively new, there is currently no standard method covering the testing of these 
products.  A benchtop test method has been developed which mimics these creep curves on a bench top 
tribometer.  This method was found to differentiate 11 different railway products.  The ELGI railway working group 
has developed a method and completed a round robin, with 11 labs participating.  We will report on the results of 
the round robin with a view to standardising this test method 
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Author:  Mark Miller 
Co-Author 
Biosynthetic Technologies 
memiller@biosynthetic.com 
Mark Miller is the CEO of Biosynthetic Technologies (BT), an Indianapolis-based 
company that provides high performance, renewable, non-toxic, biodegradable 
petroleum replacement. Prior to BT, he co-founded and was CEO of Terresolve 
Technologies, Ltd. A globally recognised environmentally safe chemical products 
company. He has engineered, sold and marketed environmentally acceptable 
lubricants and base oils for over 30 years. Mr. Miller is Vice Chair of ASTM 
Subcommittee D02.12 on Environmental Standards for Lubricants and the 2022 
Technical Editor for STLE’s TLT magazine. He has a B.S. in Chemical Engineering from 

Tufts University and an M.B.A. from Manhattan College and is the Entrepreneur-in-Residence and a business professor at 
The Ramapo College of New Jersey.  Mark also sits on the Board for The National Foundation For Animal Rescue (NAFFAR) 
and he and his wife, Shari, have adopted more than their share of homeless critters. 

 

Abstract 

Green initiatives are everywhere. Bio-fuels, wind energy, renewable fibers are just a few of the environmental 
initiatives that have recently made headlines. Meanwhile some of the greatest innovations have been in the 
development and utilisation of high performance, environmentally acceptable lubricants and greases. This 
paper/presentation focuses on the innovations, features, benefits, strengths and limitation of the Estolide 
technology in grease formulations. It compares the performance of conventional petroleum products and bio 
derived products in grease applications on the technical performance and environmental performance benefits.  In 
addition, we will mention the different definitions of environmental (readily biodegradable etc. and the regulatory 
driving forces (VPG etc.) will be identified as well.  
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Author: Zhao Ning 
Co-Authors: Li Yuanhong, Yang Jiadong 
Liaoning Haihua Technology Co., Ltd  
China_1@china.com 
 
Zhao Ning, Master of Engineering, Engineer, graduated from Shenyang University of Chemical 
Technology, Material college, material science major in 2012. She has been engaged in the 
research of lubricating grease for more than 7 years and published 2 papers in Chinese 
professional journals.  

 

A Study on the tribological properties of demi-fluid lubricating grease for the industrial 

robot RV reducer  
 
Abstract 
 
Lubricating grease for industrial robot precision reducers has been successfully developed using the product 
development concept of replacing gear oil with semi-fluid grease. A method of determining the viscosity of grease 
using a rheometer was established. The tribological properties were the main focus of the study but also grease 
viscosity, wear spot diameter, extreme pressure wear resistance and anti-fretting wear were included. The results 
show that the industrial robot precision reducer grease has the characteristics of suitable viscosity, low friction 
coefficient, and low wear, effectively using the anti-wear property of the lubricating grease to ensure transmission 
accuracy and transmission stability of the reducer, and extend service life. 
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Author: Matthias Stammler  
Fraunhofer IWES  
Matthias.stammler@iwes.fraunhofer.de 
 
Matthias Stammler works as a Senior Engineer with Fraunhofer IWES. This role combines 
management and research. His main fields of work are large slewing bearings, in particular 
the design of test procedures and wear tests. Matthias is the project leader of HAPT (Highly 
Accelerated Pitch Bearing Test), a publicly funded project that researches endurance tests 
for large bearings.  
Matthias completed his PhD in wind energy engineering in 2020. He has worked with IWES 

since 2013. Before this, he worked at various positions in wind, aeronautic and automotive industry. He studied automative 
engineering in Hamburg and Monterrey, Mexico.  

 

Beat and rhythm: How to handle oscillating bearings 
Abstract 

Oscillating rolling bearings don’t complete full rotations like most bearings, but move back and forth with different 
amplitudes. They can be found in cranes, wind turbines and other applications. Some studies have shown how 
these bearings rely on tribolayers instead of lubricant films, a fact which might have significant influence on grease 
design. 
 

Matthias Stammler is a senior engineer with the Fraunhofer IWES and conducts research on blade bearings of wind 
turbines. As project manager, he has built and operated two major test rigs for large bearings. Matthias worked in 
the automotive and aeronautic industry, before he discovered the wonderful ways in which wind turbines challenge 
engineers.  
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Author: Raimund Stockhammer  
SKF Lubrication Systems Germany GmbH  
raimund.stockhammer@skf.com 17 
Raimund Stockhammer, SKF Lubrication Management: Manager of Technical Harmonisation and Manager of ECE/EC Type 
Approvals for Vehicle Components 

 

Lubricant meets lubrication systems. Lubricant pumpability - The key for an effective 

partnership in re-Lubrication 
Abstract 

Key points of this presentation are focused on rheological properties of Lubricants in relation to their pumpability 
behaviours in Lubrication Systems. This also includes a view to the demands of a Lubrication System used to be 
deliver the Lubricant to the Lube points for Re-Lubrication. Re-Lubrication means to deliver the needed dosage of 
a Lubricant to a Lubrication Point in operation based on its tribological needs. To fulfil this demand, Automatic 
Lubrication Systems are the best choice if a “Relationship in Technical-Harmony” between the Lubricant and the 
Lubrication System can be guaranteed. To find and get this harmony, the most often asked question is: Which 
partners fit with each other and what about their specific demands to get optimal results? Only if the right type of 
Lubrication Systems and the optimal components related to the given type of lubricant and the application 
demands have been chosen, can a reliable supply of the lubrication points with Lubricant be ensured. To answer 
this question with high confidence, Lubricant Pumpability behaviours must be known and harmonised to the 
specific behaviours of the chosen Lubrication System and components. This becomes much more important if 
Grease Lubricants, as Non-Newtonian Fluids, should be delivered under a wide range of operating temperatures 
and/or in applications with high residual risks in safety or liability if lubrication failed or is missed. This pumpability 
information is normally not available from the Technical Data Sheets (TDS) of the Lubricants. But this Presentation 
will show one way of how to get this Information from testing and how to use the principles and relationships 
effectively to evaluate the test results, for example from the SKF Grease Pumpability Test® 
  

mailto:raimund.stockhammer@skf.com


12 

 

 

Author: Thomas Litters 

Fuchs Schmierstoffe GmbH, Mannheim Germany 
Thomas.Litters@fuchs.com  
Thomas joined Fuchs in 1995 and is currently the Senior Expert in R&D Lubricating Greases.  He 
obtained his Chemical Engineering degree at the University of Applied Science Mannheim and has 26 
years of expertise in research and development of lubricating greases. 
 
From 2002 to 2018 he was Head of Grease R&D Laboratory of Fuchs Schmierstoffe GmbH. He is a 
Corporate Fellow of the Fuchs PetrolubSE and a member of the Fuchs Global Key Working Groups; 

Chairman of the DIN committee “Requirements and testing of lubricating greases” since 2002 and engaged at DGMK and 
FVA Research Working Groups since 2002. Thomas has several publications at GFT, TAE, best paper awards at ELGI (2010) 
and NLGI (2009) 
 

 

DIN-FAM Standardisation Committee for Lubricating Greases – Activities and Projects 
Abstract 

Technical standards are essential for our lube industry.  The DIN is the German Institute for Industrial 
Standardisation and an independent platform for standardisation in Germany and worldwide.  It was founded in 
1917 and today more than 35000 experts from industry, research and other business bring their expertise to work 
on standardisation projects, managed by DIN.  One of the technical expert committee for Mineral oil and Fuel 
Standardisation is the FAM office in Hamburg (FAM = “Fachausschuss Mineral- und Brennstoffnormung”).  It is “the 
interface” between the mineral oil industry and the DIN organisation.  The FAM office supports 28 working 
committees including 3 for greases.  These have been active for many years through regular meetings, round robin 
tests and standardisation projects.  They have made an important contribution to the general technical 
development of the lubricating grease industry not only in Germany but also internationally when DIN standards 
have been applied in other countries or have been converted into ISO standards.  An overview is now to be given 
of the DIN-FAM grease projects.  Highlights of the past years and an outlook to future challenges and projects. 
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Author: Mathias Woydt – Matrilub 
Co-Author: Ameneh Schneider -  Optimol Instruments 

m.woydt@matrilub.de  
Dr. Mathias Woydt is managing director of MATRILUB Materials Ι Tribology Ι Lubrication, with 
more than 34 years of experience in R&D of feasibility studies on disruptive technologies, 
cause-root failure analysis, slip-rolling alloys, fine ceramics, ceramic composites, thin film 
coatings and thermally sprayed coatings, abrasive wear as well as lubricant formulations, 
environmentally acceptable lubricants and in tribo-testing including their dissemination into 
industrial applications. He has authored more than 290 publications, edited 12 books and 51 
priority patents filed. He is chairman of the SRV test methods DIN51834, parts 1-4, nine ASTM 
test methods and ISO19291. He is board member of the German Society for Tribology. 

 

Systematic investigation on railhead conditioning by the use of a 2disk machine 
Abstract 

The lubrication of the wheel rail interface between the wheel flange and the rail gauge corner requires a set of 
defined coefficients of friction on the running surface of the rail head to ensure a constant traction between wheel 
and rail. In principle, oils, greases and solid lubricants such as graphite can be used for this purpose. The formulation 
of flange/rail lubricants represents a big challenge. They have to meet many requirements concerning different 
aspects such as environment (e.g. biodegradability, UV stability, etc.), use features (behaviour towards water and 
contaminations, material compatibility, etc.) and tribological properties such as constant and defined friction 
coefficient e.g. due to water (dry vs. wet track), good creep and no loss of substance due to good adhesion to the 
rail head (water solubility).  
 

These tribological challenges can be approached during the development and optimising of greases as conditioning 

agents by using an adequate tribometer. In this study, many different grease formulations for application as 

flange/rail lubricants were tested with a 2disk machine under high contact stresses. The results indicate that greases 

can be differentiated by their traction curves. The possibilities to simulate weathering in order to investigate the 

effect of water on coefficient of friction can also be demonstrated. 
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