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Challenges the aviation industry are faced with in times of climate change 

discussions.  

 

Uta Maria Pfeiffer studied mechanical engineering and started her career as a department 

manager for sustainability strategy at the VDV (Verband Deutscher 

Verkehrunternehmen). She built up competence in energy-, environment- and transport policy being the speaker for 

environment protection. At the same time she was responsible for the corresponding management systems of Siemens 

Mobility. In 2011 Uta Maria joined the BDL (Bundesverband der Deutschen Luftverkehrswirtschaft). She uses her 

expertise for the development of a sustainable mobility being the head of sustainability. Key aspects of her activities are 

an emission mitigation approach for the global airline industry called CORSIA (Carbon Offsetting and Reduction Scheme 

for International Aviation) and sustainable aviation fuels. She developed both the “Klimaschutz- and Fluglaerm-Portal” 

– two web portals providing a lot of background information about air traffic, partly in real time. Uta Maria is a member 

of the advisory committee of the German Federal Government dealing with aircraft noise and works on the development 

of several strategies for climate protection. 
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Grease Incompatibility – When the Music Stops! 

 

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.  

 

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, organized 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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Grease production optimisation through modelling the cooking and finishing stages 

 

Author: G.S. Dodos - Eldon’s 

Co-Author: Mehdi Fathi Najafi, Nynas AB 

g.dodos@eldons.gr 

 

Dr. George S. Dodos has a Diploma and a PhD degree in Chemical Engineering from 

the National Technical University of Athens in Greece. He is working with ELDON’S 

S.A., involved mainly in research and development of new innovative products and in 

technical services. He also holds a Research Associate position in the Laboratory of 

Fuel Technology and Lubricants in the National Technical University of Athens with his 

research activities currently being focused in the field of biobased fuels and lubricants. He has several publications in 

international peer-reviewed journals and conference proceedings on topics such as oxidation stability, tribological 

behavior and microbial contamination of conventional and biobased lubricants and fuels. He has received the ELGI 

AGM Best Paper Award twice as well as the NLGI Author Award. He is affiliated to a number of international 

organizations including ELGI, SAE, ACS and IBBS. From 2013 he chairs the joint ELGI/NLGI Biobased Greases WG 

 

Abstract 

It’s well known that the grease industry is regarded to be very conservative, for example although conventional 

lithium grease was invented in 1942, 55 percent of the global grease production is still based on this 

technology. It is notable that in some countries, such as China and India, this number is closer to 90 percent! 

Manufacturing conventional lithium grease is a very energy intensive operation and surprisingly, to the 

knowledge of the authors, no one until now has studied the energy consumption and possible environment 

impact of the grease industry.  

 

Work has been carried out in the past to experimentally evaluate the reduction of the energy requirements of 

the industry both on a laboratory scale as well as on a full-scale grease production site. These experiments 

have shown that there is a significant improvement potential that can be reached by altering several production 

parameters such as raw materials and production temperatures. 

The experimental results previously reported, described the energy consumption and the degree of CO2 

emission when lithium grease was produced. This type of experimental work is essential for demonstrating the 

potential of further optimisation remaining within the grease production. However, it is believed that a numerical 

(mathematical) model could be a faster and more cost-efficient tool when evaluating the energy consumption 

within a given grease manufacturing process. Although this type of optimisation is necessary for our industry 

to be more sustainable and profitable, it may require some days of homework. Hence, it is desirable to have a 

faster solution instead (e.g. by being able to simulate the entire manufacturing of e.g. lithium-based greases 

with respect to the energy consumption). Hence, a numerical model has been developed and then compared 

with the experimentally generated data. Variables considered are the production parameters (open or closed 

kettle) and the raw materials that are used 12- hydroxystearic acid, hydrogeneated castor oil and lithium 

hydroxide as well as different types of mineral oils such as naphthenic oil. 

The aim of this study is to ease the evaluation process of the grease production with respect to energy 

consumption, hence, demonstrating the fact that we can do it better at a lower cost! 

mailto:g.dodos@eldons.gr


Supporting electrification trends through base stock innovation  

 

Author: Sven Meinhardt 

Co-author Craig Emett 

ExxonMobil Chemical Central Europe GmbH 

Sven.meinhardt@exxonmobil.com 

Sven Meinhardt is a Marketing Technical Support Engineer for ExxonMobil 

Chemical’s Synthetics business. As a Phd Chemist, he has worked with the 

chemical and lubricants industry in a variety of areas for more than 20 

years.  A native of Essen, Germany, he studied Chemistry at the University 

of Dortmund with a focus on Organic Chemistry before joining Mobil 

Schmierstoff GmbH in Hamburg as Sales Representative for industrial lubricants in 1998. Following the Exxon-Mobil 

merger he was hired by ExxonMobil Chemical working in various commercial functions before joining the Synthetics 

Business Unit as a Business Development Manager in 2010. In his current assignment he builds on his extensive 

knowledge of lubricants to help customers use synthetic basestocks to develop innovative applications that can meet 

their performance requirements 

 

Abstract 

Global ambitions to curb CO2 emissions and improve energy efficiency continue to spur new developments in 

automotive and industrial equipment design. More and more equipment manufacturers are substituting 

combustion-powered technologies with electric-driven applications. For example, in the passenger vehicle 

industry, automakers across the globe are dedicated to converting their technologies to fully-electric vehicles 

to meet stringent regulatory requirements. 

 

This shift is also creating new grease requirements in these applications. For example, electric motors are 

trending toward higher speeds, increased temperatures, and greater start-stop cycles which require greases 

with lower base fluid viscosities, higher oxidative stability, and improved traction properties. 

ExxonMobil Chemical continues to explore novel base stocks that meet the most challenging formulation 

demands. This presentation will highlight ExxonMobil’s efforts to develop lower viscosity molecules while 

improving oxidative stability, traction, and volatility. These solutions are targeted at providing grease 

formulators greater flexibility when developing electric motor lubricants. 
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Shear Stability of Polymer-Modified Greases 

 

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.  

 

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

 

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 

 

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 manufacture process could produce greases 

with largely different behaviour using similar oils and same additives, which could be linked with different 

interaction between grease components. This work shows a case study of two grease samples, A and B, using 

scientific methods available currently. Both samples are made by different companies with similar manufacture 

process, similar oils and 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 another under static 

conditions, but opposite under dynamic conditions. Observation of grease suspensions in polar and non-polar 

solvents respectively exhibits a different interaction of substances inside 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 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, 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 two samples.   
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Tribological Test Methods for a Post-Lithium Future 

 

Author  R 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.  

 

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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A Study on the Tribological properties of Semi-fluid Lubricating Grease for the Industrial 

Robot RV Reducer  

 

 

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.  

 

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

 

Author: Dr Marc Ingram – Ingram Tribology Ltd 

Co-Authors: Dr 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.  

 

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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Components Synergies in Lubricating Greases for Electric Vehicles 

 

Author: Mehdi Fathi Najafi, Nynas AB 

Co-Authors: Elena Minchak and Pär Wedin (Nynas) 

mehdi.fathi-najafi@nynas.com 

Mehdi Fathi-Najafi earned a MSc in Chemical Engineering and a Licentiate degree in 

Chemical Engineering Design from Chalmers University of Technology of Gothenburg 

in Sweden. Mehdi has almost 25 years of experience from the base oil and grease 

industry and is the recipient of Clarence E. Earle Memorial Award.  He has one patent 

and numerous articles published in a dozen publications covering a variety of specialist 

areas, including Filtration, Base oils, Lubricating Greases, Applied Rheology and 

Tribology.  Mehdi joined the Department of Technical and Market Support at Nynas in 

2008. His main function as a senior technical advisor and group specialist is to support the lube and grease industry.  

 

Abstract 

Due to the growing trend of electric mobility and advances in electrification, research in the field of lubrication 

under charged conditions has been intensified to increase the understanding of the required changes and 

foresee the future requirements for the products in this emerging niche. It is obvious that development of 

lubricating products for e-drive applications will require special attention to appropriate electrical properties as 

well as thermal transfer characteristics, oxidation and corrosion protection, and also compatibility with different 

polymeric materials. 

With higher demands on automotive electric systems and their expected increase to 48 volts, the risk of motor 

charge build-ups and relative consequences has resulted in an increased focus on conductive properties of 

fluids and electrically conductive greases. Passage of electric currents through lubricating contacts and micro 

pitting are the known causes of bearings damage and have been studied for years to minimize bearing 

damage. Therefore, lubrication under charged conditions is gaining momentum, and hence, more studies need 

to be conducted in order to understand how the main grease components will be affected by electrical fields. 

 

Most of the research in the field of conductive greases is based on the addition of conductive materials such 

as ionic liquids or nanoparticles and benchmarking the increased conductivity versus friction and wear. The 

main reason for the use of the conductive additives is that the conductivity of the base oil is very low.  

According to the literature, certain types of material such as ionic liquids, acetylene black, carbon black and 

metal particles can be added to improve conductivity. However, some of these additives are highly toxic and 

therefore should be rejected and phased out.  

The aim of this study was to evaluate the interaction between the base oils, the thickeners and some electrically 

conductive additives with respect to ion mobility and thus the applied voltage within the lubricating greases’ 

electrical conductivity.  
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Systematic investigation on railhead conditioning by the use of a 2disk machine 

 

 

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 publi-

cations, 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. 

 

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 

(behavior 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 optimizing 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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Beat and Rhythm: How to handle oscillating bearings 

 

Author: Matthias Stammler  

Fraunhofer IWES  

Matthias.stammler@iwes.fraunhofer.de 

 

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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Lubricant Meets Lubrication Systems. Lubricant Pumpability - The key for an effective 

Partnership in Re-Lubrication 

 

Author: Raimund Stockhammer  

SKF Lubrication Systems Germany GmbH  

raimund.stockhammer@skf.com  

Raimund Stockhammer, SKF Lubrication Management: Manager of Technical Harmonization and Manager of ECE/EC 

Type Approvals for Vehicle Components 

 

Abstract 

Key points of this presentation are focused on rheological properties of Lubricants in relation to their 

pumpability behaviors 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 fulfill 

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 behaviors must be 

known and harmonized to the specific behaviors 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® 
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When a lively 4-ball crescendo takes on a weld ! 

 

Author Frederic Espinoux  

Co-Authors: Nicole Genet, Franck Bardin 

TOTAL M&S, Research Center of Solaize  

Frederic.espinoux@total.com 

Born in 1963; engineering degree (master of science) from ECOLE CENTRALE de LYON (1987; mechanical 

engineering). Since 1990:  research engineer in TOTAL Marketing & Services, at the Research Center of  SOLAIZE 

(near LYON). Specialist in Tribology and mechanical testing on Lubricants, Greases and Fuels.  Particularly for industrial 

applications (gears, hydraulic actuators, ball bearings, shaft bearings, metal working, glass demolding)  

Abstract 

The 4-Ball EP test method, according to ASTM D2596-15 is widely used to determine the Extreme-Pressure 

characteristics of a grease, with, in particular, three key experimental values being determined: 

- The Seizure-Load (or the Last Non Seizure Load recorded) 

- The Weld-Point  

- The Load Wear Index (LWI) : this is a single value that indicates the grease’s EP performance across a range 

of different loads. 

 This test method however contains several pitfalls that can cause problems if the operator is not alert.  

Separate to test ball manufacturing related issues, the first problem historically arises from the variation in 

speed of rotation of the test balls. A machine with an asynchronous electric equipment motor connected directly 

to a three-phase current preset at 1800 rpm can range from 1720-1800 rpm in the USA. The same motor 

operated in Europe can range at 1475 +/- 25 rpm (ie 1450-1500 rpm). This is simply due to the different 

frequencies of the electric currents, 60 Hz (USA) versus 50 Hz (Europe). The differences between the ensuing 

results can be small and masked by test reproducibility. However statistically, the drop from 1800 to 1500 rpm 

is equivalent to an increase in Weld-Point of at least one Load Stage (LS). 

To overcome this, the bench test manufacturers have developed mechanical or electronic Speed Controllers 

capable of speed adjustments in the range from 100 to 3000 rpm. But here, the user can encounter a second 

phenomenon- electronic drive units can also significantly modify test results. Specifically, if the speed ramp-

up time to reach the target rpm is too slow, the Weld-Point can be significantly modified. A transition from 0 to 

1800 rpm in > 0.5 s can result in a Weld-Point increase of 2 to 3 LS. This points to perhaps a lack of precision 

within the text of ASTM D2596 (and also in ASTM D 2783-15 for oils). 

The remaining pitfall, exhibited by certain grease types, results from taking test method short-cuts and running 

"shortened tests". Specifically, greases exhibiting two separate Weld-Point zones -typically an initial Weld-

Point ~250 kgf (+/- 1 LS), plus a second Weld-Point ≥ 500 kgf, are becoming more common. In between these 

two zones, greases can exhibit “no-weld’ stages and wear scar diameters well below 4 mm. To quickly 

determine internal grease specifications eg. "Weld-Point ≥ 800 kgf, according to ASTM D2596", some 

operators simplify the test method making only one LS determination, in this case at 620 kgf. If there is no 

welding exhibited at this load, the specification is assumed to have been reached. But this is clearly a serious 

deviation from the official ASTM test method, which must start at 80 kgf and progress in incremental load 

stages, and determine the lowest Weld-Point (§ 9.6- 9.13 & 3.1.10 ASTM D2596). When evaluating grease 

types that exhibit multiple Weld-Points (typically 5% of the marketed greases), their results can be artificially 

"improved" by several LS. This can result in a false ASTM D2596 test result being reported 
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Composition of calcium sulfonate grease: Improvement of performance through different 

additive systems 

 

Author: Lorraine Segreto – Tribotecc 

Co-Author: Andreas Dodos – Eldon’s  

lorraine.segreto@tribotecc.at 

 

Lorraine Segreto holds a Master’s Degree in “Materials and Processing” where her main 

focus was on ceramics. Between 2007 and 2013, she worked as Project Manager for 

abrasives and lubricants at Tribotecc in Austria. She then became head of their lubricant 

department until 2016 when she took over her new job, still at Tribotecc, as “New Business 

& Innovative Technology Manager”. In May 2018, she gained her CLS Certification. 

 

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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Abstract 

Antioxidation capability of lubricating grease is one of several most important performance properties of the 

lubricant. Greases are generally fortified with suitable antioxidant or antioxidant combinations to extend the 

useful life of these lubricants in demanding applications, especially in very oxidative environments, such as in 

high temperature and high-speed applications. While there are several existing test methods used in evaluating 

grease anti-oxidative features and the performance of antioxidants used, none seem to be ideal in getting a 

clear picture close to reality in terms of grease oxidation in applications, especially when information about 

grease dynamic and bulk oxidation is wanted.  The current paper will provide a preliminary discussion on a 

new grease oxidation test method. Instead of just measuring static and surface oxidation of the grease, this 

new test method will be based on a piece of existing test equipment used in the field; therefore the test 

equipment will be easily available. And it will also be able to measure dynamic and bulk oxidation of the grease 

tested. Though based on a similar modification on the earlier test method, this current modification is believed 

to be more suitable for most types of greases with mineral or synthetic hydrocarbon base oils. The advantages 

and disadvantages of this test method will be discussed. 
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