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Session Vice Chair: TBD

8:00 - 8:40 am
4437470: The Assessment of Alternative Greases Thickener
Gareth Fish, Devon McCune, Jennifer Clark, Maria Shepherd, The Lubrizol Corp., Wickliffe, OH

Lithium soap greases have dominated the world stage from their introduction in 1940 through present
day with 57 wt% of the market. Market supply volatility and the adverse classification of lithium hydroxide
as a reproductive toxin has led to lithium thickened greases being less desirable. Grease makers are
seeking alternatives for multipurpose and high-performance greases. Current potential lithium soap
alternatives are mixed lithium-calcium soaps and anhydrous calcium greases. Alternatives to lithium
complex greases are urea-derivatives and calcium sulfonates complexes. The strengths and weaknesses
of these alternatives are reviewed and gaps in performance identified. Other recently developed
alternative thickeners, thermally stabilized anhydrous calcium, pre-formed diurea derivatives, and a
hybrid calcium grease will be examined. This presentation examines these alternative thickeners as
potential replacements for lithium soap products for both the commodity and premium markets.

8:40-9:00 am
4430845: Calcium Sulfonate Grease Thickeners...All About the Base
Darryl Williams, Zahra Abbasian, Brandi Ford, Afton Chemical Corporation, Richmond, VA

Simple calcium sulfonate (CAS) greases were formulated using three overbased calcium sulfonate
detergents, each characterized by a different Total Base Number (TBN). The preparation of these greases
required tailored processing conditions, including variations in the water-to-converter ratio and mixing
conditions, to accommodate the unique properties of each detergent. The resulting greases were
characterized through rheological analysis, dropping point measurements, and cone penetration testing.
Notably, the level of hydration was found to have significant impact on these properties. Following
milling, the greases performance characteristics were further evaluated through testing that included
wear, roll and shear stability, oxidative stability, water washout resistance, and oil separation.



Comparative analysis highlights the impact of detergent TBN and processing parameters on the overall
performance profile of the CAS greases.

9:00-9:20 am

4410663: Calcium Sulfonate Complex Grease as a Next-Generation Lubricant: Formation of Tribo-
film Governing Tribological Properties

Yumi Hayashi, Yusuke Ayame, Masayuki Ishizuka, Sumitomo Heavy Industries, Ltd., Kanagawa, Japan

Calcium sulfonate complex grease (CSCG) has emerged as a promising alternative to lithium-based
greases due to growing concerns over lithium supply and costs. In this study, we investigated the
tribological performance and tribofilm formation mechanisms of CSCG. Friction tests demonstrated that
CSCG exhibited superior antiwear properties compared with conventional lithium greases, even without
additional additives. Furthermore, the incorporation of ZnDTP and MoDTC achieved further reductions in
both friction and wear. Advanced surface analyses, including EPMA, XPS and TEM revealed that CSCG
generated thick tribofilms rich in calcium compounds with crystalline calcite-like structures. These
nanoscale layered morphologies contributed to the formation of a protective film that effectively
suppressed wear. The results indicate that CSCG inherently forms functional tribofilms and, when
combined with additives, represents a strong candidate for next-generation gear and bearing lubricants.

9:20-9:40 am

4435929: Tribofilm Formation and Micropitting Behavior of Nanoparticle Enhanced Lubricating
Grease

Nicholaos Demas, Aaron Greco, Cinta Lorenzo Martin, Argonne National Laboratory, Lemont, IL

The tribological performance of a lubricating grease was evaluated by comparing a commercially
available grease formulation with its nanoparticle enhanced counterpart. Although no optically
detectable surface film was observed, micropitting tests showed improved performance in the presence
of nanoparticles, with the benefit dependent on specimen surface roughness and hardness. The results
indicate that nanoparticles can modify local stress distributions and asperity contact mechanics,
providing protection through mechanisms distinct from conventional tribofilm formation. These findings
reveal a nuanced interplay between chemical film generation and mechanical action, offering guidance
for the design of advanced greases for rolling contact applications.

9:40 -10:00 am
4393577: Applying the Extended Stribeck Curve to Lubricating Greases
Benjamin Leonard, Quaker Houghton, Aurora, IL

The Extended Stribeck Curve was originally developed to evaluate the tribological performance of food in
an oral environment. It is measured using a rheometer on sliding contacts and extends the measured
velocity down below static friction. A rheometer was used to evaluate a lithium thickened PAO grease
and its base oil in two tribological configurations (four ball, ball on three flats). The Extended Stribeck
Curves were analyzed to identify lubrication regimes, determine the differences between contact
geometries, and evaluate the usefulness of the “gap” measurement. The Extended Stribeck Curve was
shown to be useful for characterizing lubricating greases especially in boundary and mixed lubrication.
The effect of temperature and load were observed along with the difference between grease and its base
oil.

10:00 - 10:30 am - Break
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1:40 - 2:20 pm

4419145: Effects of Hydrogen Bonding on Lubricant Grease Mechanical Properties

Jacob Bonta, Valvoline Global Operations, Lexington, KY; Jonathan Pham, University of Cincinnati,
Cincinnati, OH

The effect of hydrogen bonding between oil and thickener phases on the mechanical properties of
lubricating greases (LGs) is examined. In particular, we study the hydrogen bond donor/receiver
relationship between the oil and thickener. Small amplitude oscillatory shear testing is first used to
evaluate the viscoelastic moduli in the undisturbed state at varied temperatures. A one-hour full rotation
shear is then applied to mechanically disrupt the LGs. The storage modulus is then tracked over time
under varied temperatures to investigate modulus recovery. Our results show that hydrogen bonding
within and between the two phases impacts the mechanical properties in both the undisturbed and post-
deformation states. Specifically, significant hydrogen bonding can increase the modulus. Overall, these
results show that the interaction of functional groups between the oil and thickener significantly impacts
the mechanical properties of the system.

2:20-2:40 pm

4422269: Quantifying Tackiness and Its Relation to Consistency and Friction in Lubricating Greases
Farhana Islam Muna, Molly McGuire, Jonathan Pham, University of Cincinnati, Cincinnati, OH; Jacob
Bonta, Valvoline Global Operations, Lexington, KY

Tackiness is an important property in grease performance but is often measured with a manual finger
separation test. This study measures the tackiness of simple lithium grease with the variables of NLGI
number, pull-off velocity, and probe material. The coefficient of friction (COF) is also measured to
correlate it with tackiness and consistency. Tackiness is measured by a texture analyzer and denoted by
pull-off force, energy, and thread length, while consistency is denoted by crossover stress from shear
rheology. A three-ball-on-plate setup examines COF under varying velocities and load. Pull-off force and
energy rise with velocity and crossover stress, while thread length decreases. Probe material affects
tackiness; higher surface energy yields greater pull-off force and shorter threads. COF increases with
consistency, but the effect weakens at higher consistency. These correlations provide a framework for
optimizing grease formulations and predicting performance.

2:40-3:00 pm

4436919: Low-temperature Flow Behavior in Ester-based Grease Matrix

Abdul Hasif Bin Abd Rahim, Oleon Port Klang, Port Klang, Selangor, Malaysia; Pieter Struelens, Oleon ny,
Evergem, Belgium

Ester-based greases that are readily biodegradable have attracted interest for their reliable low-
temperature flow behavior, especially in applications where leakage to the environment is a concern.
They are used in centralized lubrication and cold-start systems, where good pumpability is achieved
through the low pour points of ester base oils, ensuring dependable operation and reduced maintenance



costs. This study investigates how ester chemistry and oil-thickener interactions influence grease flow at
low temperatures. Rheological tests suggest that the internal network structure within the grease matrix
affects the flowability under cold conditions. These results will help formulators estimate the practical
low-temperature operating range using yield-stress behavior rather than relying solely on base-oil pour
point.

3:00 - 4:00 pm - Exhibitor Appreciation Break

4:00-4:20 pm

4422934: Multiscale Simulation of Grease Based on Molecular Level

Hitoshi Washizu, Yasukaze Nishimura, Takehiro Kobayashi, Naoki Takahashi, Ryuichi Okamoto, University
of Hyogo, Kobe, Hyogo, Japan

Nowadays, grease is an essential lubricant for maintaining low friction in machine elements such as
bearings in electric vehicles and wind turbines, which play a key role in green technology. From a
molecular perspective, modeling the dynamics of grease is extremely challenging, since grease consists
of thickener molecules and base oil, and the aggregates of the thickener exhibit a hierarchical structure.
In this presentation, we report our recent research on modeling typical grease systems, such as lithium
grease and urea grease, by combining molecular dynamics and coarse-grained simulations. Molecular
dynamics simulations revealed new insights into the fundamental aggregation processes of lithium and
urea greases at the molecular level. These findings were incorporated into a coarse-grained simulation
framework that captures both the fluid dynamics of the base oil and the molecular-level aggregation of
the thickener.

4:20-4:40 pm
4419264: Rail Curve Grease: Oil Separation and Low-Temperature Pumpability
Hao Qi, L.B. Foster, Burnaby, British Columbia, Canada

Oil separation and low-temperature pumpability are critical performance characteristics for rail curve
greases, particularly in wayside applications. While a controlled level of oil separation is necessary for
effective lubrication, excessive separation can lead to significant operationalissues in the field. Various
standardized methods exist to evaluate oil separation, but results can vary depending on the test
employed. Linking laboratory test results to real-world field performance remains a key challenge. A
similar complexity applies to low-temperature pumpability. In this study, two standardized low-
temperature pumpability tests were applied to a range of grease prototypes and compared with a
custom-designed test intended to simulate actual field conditions. The findings highlight the importance
of application-specific testing in developing reliable rail curve grease formulations.

4:40 - 5:00 pm

4422932: Onsite Measurement of Grease Oil Content Decreases by Near-Infrared Spectroscopy and
Machine Learning

Kyoko Kojima, Hitachi, Ltd., Kokubunniji, Tokyo, Japan

The ratio of grease base oil to thickener in the machine changes due to the outflow of the base oil,
hardening and causing malfunction of machines. By near-infrared spectroscopy, the reflection spectra of
grease were obtained, and machine learning such as PLS was used to prove that the hardness of grease
can be predicted. Itis shown that the possibility of predicting the degree of grease degreasing from the
near-infrared absorption spectrum of grease was able to be demonstrated. As model samples, a grease



with the same base oil and thickener but different degrees of consistency was used.
5:00 - 5:30 pm - Grease Committee Meeting
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8:00 - 8:40 am
4410796: Bleed, Oxidation and Mechanical Degradation in Grease Lubricated Ball Bearings
Piet Lugt, SKF Research and Technology Development, Houten, Netherlands

Grease life in ball bearings is mainly governed by grease mechanical degradation, oxidation and bleed.
During the last decade great progress has been made in understanding these three properties, and how
these are related to grease performance in ball bearings. In this presentation | will show the latest
developments in theory, modelling and testing of bleed, oxidation and mechanical degradation of
lubricating grease in ball bearings.

8:40 -9:00 am
4422304: New Approaches of Grease Operating Life by Validated Calculation Methods
Daniel Merk, Michael Plogmann, Jorg Franke, Schaeffler Technologies, Schweinfurt, Bavaria, Germany

Grease operating life can be a limiting factor for rolling bearing performance. This presentation
introduces optimized calculation methods that incorporate multiple influencing factors—temperature,
bearing design, and environmental conditions—to deliver realistic service-life predictions, optimized
grease consumption, and tangible customer value with sustainability benefits. Recent developments
make these capabilities readily accessible through app-based solutions for industrial users.

9:00-9:20 am

4431855: A Theoretical Study of Long-time Film Thickness Evolution in Grease-lubricated Bearings
Varun Puthumana, Dirk Van Den Ende, University of Twente, Enschede, Netherlands; Piet Lugt, SKF
Research and Technology Development, Houten, Netherlands

The operational life and reliability of rolling bearings are critically governed by the lubricating film that
separates the rolling elements from the raceways. In grease-lubricated bearings, the film thickness
depends on the balance between oil supply through bleeding and oil loss due to high pressure at the EHL
contact. Existing models are mainly developed for fully flooded oil-lubricated contacts. As such, they
cannot be applied for starved conditions, as occur in grease-lubricated bearings. This study presents a
theoretical model that combines experimental insights with existing film decay models to incorporate oil
supply and loss mechanisms in the time-dependent film thickness description in cylindrical rolling
bearings. The model predicts an initial stabilization followed by a progressive reduction of the lubricating
film over extended operating times.



9:20-9:40 am
4399319: The Grease Genome: Decoding the Hidden Signature of Lubrication Failures
Michael Holloway, 5th Order Industry, Houston, TX

Modern condition monitoring often overlooks grease as a “black box.” This session reframes grease
analysis as a forensic tool, uncovering how shear decay, base oil migration, and thickener phase
separation can be mapped like a chemical genome. By examining in-service grease samples under FTIR,
SEM, and drop-point shift trends, we explore how grease leaves behind a failure fingerprint long before
the bearing does. Key Topics: - How to interpret degraded grease as a diagnostic sample, - Grease
compatibility myths and misunderstood interactions, - Case studies of silent failures traced back to
grease-phase collapse, - How Al is being trained to read grease signatures. Takeaway: Attendees will
learn to treat grease not as a consumable but as a diagnostic witness to system health.

9:40-10:00 am

4432217: An Investigation Into the Efficacy of Relubrication Cycles in Reducing Wear in Grease
Lubricated Pitch Bearings

Michael Bartram, The University of Sheffield, Sheffield, South Yorkshire, United Kingdom

IPC (independent pitch control) driven oscillation of pitch bearings can lead to grease being displaced
from the contact area over time, which causes starvation and subsequently false brinelling wear. A new
testing platform has been developed to investigate this, incorporating an electrical current measurement
method to monitor film thickness inside the bearing. The focus of this research is investigating the
efficacy of relubrication cycles, which are oscillation cycles with a larger amplitude than that required to
maintain the constant wind load on the blade, which are intended to open up the contact patch and roll
over fresh grease, releasing more oil and allowing it to flow into the contact patch, counteracting
starvation. The effect of relubrication cycles on film thickness will be monitored, and a minimum
threshold amplitude for relubrication cycles will be identified, with the aim of incorporating relubrication
cycles into the operation of pitch bearings.

10:00 - 10:40 am - Break

10:40-11:00 am

4413822: Effect of Inlet Distance on Rolling Resistance and Film Thickness in Rolling Bearings
Lubricated with Greases

Ryosuke Ichimura, Takashi Nogi, Daming Dong, Kyodo Yushi Co. Ltd., Fujisawa, Japan

In this study, the effect of the inlet distance is incorporated into Biboulet and Houpert's rolling resistance
formula, which is applied to calculate the bearing torque. Measurements of the torque in a pair of 6204
bearings show that the torque in the bearings lubricated with greases is lower than that with oils.
Meanwhile, measurements of the capacitance between the inner and outer races show no or minimal
decrease in the film thickness in grease lubrication. These results can be consistently explained by the
proposed rolling resistance formula which decreases with the inlet distance and is more sensitive to the
inlet distance than that for the film thickness. The degree of reduction in the torque depends on the type
of greases, which suggests that the bearing torque can be reduced without compromise in the film
thickness by selecting an appropriate grease.



11:00-11:20 am

4437059: Performance of New Urea Greases in Rolling Bearings

Manuel Zuercher, Christian Specht, Markus Steigner, Thomas Koenig, Tim Hosenfeldt, Schaeffler
Technologies AG & Co. KG, Schweinfurt, Germany

The advantage of urea thickeners has traditionally been their high thermal resistance, oxidation stability
and ability to form a stable lubricating film even in applications with high speeds. In line contact,
especially in highly loaded rolling bearings, classic urea greases often showed poor shear stability. A
remarkable advance in grease properties results from the process control for urea grease production in
an extruder process. The results are particularly impressive in terms of false brinelling protection, friction
and noise reduction. These performances can be transfered to other tribological contacts. Despite
everything, there is an unexpected "weakness" in shear stability. Weaknesses are also evident in the FE8
test under extreme mixed friction, as well as in the FE9 test under high temperatures. There is a
discrepancy between classic application tests and standardised laboratory tests, the cause and
significance of which for performance evaluation still needs to be clarified.

11:20-11:40 am

4437383: Grease Behaviour in Hybrid Rolling Element Bearings

Gabriel Calderon Salmeron, Roman de la Presilla, Sergei Glavatskih, KTH Royal Institute of Technology,
Stockholm, Sweden; Johan Leckner, Axel Christiernsson Int. AB, Nol, Sweden

Hybrid bearings, rolling element bearings with ceramic rolling elements and steel raceways, outperform
conventional full-steel bearings in several aspects, such as bearing life, maximum speed operations, and
electrical insulation, making hybrid bearings particularly attractive for applications such as electric
motors. Despite lubricating greases are the most common lubricant in rolling bearings, little is known
about how greases behave and perform in hybrid bearings. This study addresses this gap by
systematically investigating grease performance inside hybrid bearings operating under real speed and
load conditions typical of an e-motor. Measurements of self-induced temperature, bearing friction
torque, and calculations of the overall carbon footprint of the grease—-bearing system reveal distinct
differences compared to conventional steel bearings. A discussion of the implications of these
differences for the long-term performance of a grease inside a hybrid bearings is also presented.



