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Condition Monitoring I 
 
Session Chair: Alfredo Garcia, Luval SA, Santiago, Region Metropolitana, Chile 
Session Vice Chair: TBD 
 
1:40 - 2:20 pm 
4400070: Hot Varnish in Turbomachinery Bearings – Early Detection Through Oil Analysis (FT-IR) and 
Mitigation Actions 
Ruediger Krethe, OilDoc GmbH, Brannenburg, Germany; Thomas Fischer, OELCHECK GmbH, 
Brannenburg, Germany 
 
Lubricants are subject to aging during their use, mostly dominated by oil oxidation. In recent years, a 
whole series of special test methods have been developed to reliably detect the tendency of lubricating 
oils to deposit. The formation of deposits occurred primarily on components where the temperature or 
volume flow dropped significantly (‘cold varnish’). In modern efficiency-improved machines, individual 
bearings or hydraulic valves are exposed to significantly higher temperatures than the tank temperatures 
would suggest. The local oil film temperature in these hotspots reaches well above 100 °C. Under these 
conditions, even the varnish formation is different ("hot varnish"). Therefore, some of the test methods for 
("cold") varnish detection reach their limits. This presentation will take a closer look at the causes and 
discuss new FT-IR based detection methods, rounded off with some practical examples and 
recommendations to mitigate hot varnish formation, as best as possible. 
 
2:20 - 2:40 pm 
4422724: Emergency Generator Fuel Condition Monitoring and Management 
Marc Yarlott, Marc W Yarlott PE, LLC, Vancouver, WA; Dale Hodge, Dale Hodge, LLC, Canby, OR 
 
Emergency Generators (E-Gen) are purchased and maintained to be available to provide power to critical 
infrastructure (hospital, police/fire, water, or wastewater) during a natural, societal, or economic failure 
of public power service. Often the E-Gen has air quality permit limits on the run time for testing and 
maintenance, but typically have a generous fuel cell storage for the actual emergency condition. This 
case study will focus on the fuel asset and examine methods to assess the condition, examples of 
preventive maintenance, procurement and specification of a long term storage fuel for E-Gens. Learning 



objectives will include: 1.) Fuel sampling and visual inspection best practices, 2.) Fuel filtering, additives, 
and other preventive maintenance options, 3.) Specification, receiving, and purchase strategies to 
ensure long term storage and viability. 
 
2:40 - 3:00 pm 
4426729: Using Air-coupled Ultrasound Method to Enable Non-contact Oil Film Thickness 
Measurement in a Journal Bearing 
Min Yu, Song Yang, Bo Lan, Imperial College London, London, United Kingdom 
 
In industrial rotary machines, journal bearings are widely used to support loads. A thin fluid film, typically 
ranging between 5 to 75 micrometres, forms under hydrodynamic lubrication to separate the rotating 
shaft and the bearing, allowing them to operate with minimal wear. Therefore, monitoring lubricant film 
thickness reflects lubrication health and serves as a key indicator of failure risk. Acoustic methods are 
considered the most appropriate in-situ approach due to its non-invasive nature and no need of 
transparent materials. However, practical challenges remain as confined space within journal bearing 
assemblies makes it difficult to mount piezoelectric transducer. This project proposes a non-contact 
acoustic measurement method based on air-coupled ultrasound excitation and guided wave 
propagation. The measured phase velocity can be used to calculate the minimum oil film thickness in a 
journal bearing, as demonstrated through both acoustic simulations and experimental tests. 
 
3:00 - 3:40 pm – Break 
 
3:40 - 4:00 pm 
4429704: Technological Advancements in Tribology of Heat Transfer Fluids 
Jacob Simons, POLARIS Laboratories ®, Indianapolis, IN 
 
With current technology capabilities, coolant, heat transfer, and other non-lubricating fluids are 
evaluated in a laboratory setting for signs of degradation and additive properties. In the tribology space, 
corrosion metals and contamination are often dependent on application, leading to generalized 
tolerances. As the use of AI and new technology emerges, trend analysis can be applied to evaluate 
metallurgy differences in non-lubricating fluids. This study shows how new technology increases 
specificity with a review of sample data in multiple industries and applications. Results will show 
improved ability to interpret laboratory data, impacting equipment reliability by proactively identifying 
mechanical faults. 
 
4:00 - 4:20 pm 
4435934: Assessment & Comparison of Dispersancy Properties in Fresh Lube Oils 
Ganesh Natarajan, The Viswa Group, Houston, TX 
 
Soot particles, which often result from incomplete combustion, frequently enter the lubricating oil 
system via gas blowby. When lubricating oils become contaminated with soot, they can lead to issues 
such as increased wear and the fouling of critical machine components like injectors and exhaust lines. 
To combat this problem, lubricating oils are formulated with dispersant additives that prevent them from 
aggregating into larger particles that can clog filters and minimizes their deposition on machinery. 
Traditional methods exist to assess the dispersant properties of oils already in service. By creating control 
samples containing various levels of particulate contaminants and assessing them using advanced 
blotter spot techniques, this method allows for a direct comparison of the dispersant effectiveness of 
fresh oils. This approach supports more informed decision-making regarding lubricant selection and 
application. 
 



4:20 - 4:40 pm 
4409966: Using AI and Prognostics to Optimize Condition-Based Oil Analysis 
Lisa Williams, Ametek Spectro Scientific, Dallastown, PA 
 
AI-driven technologies are transforming asset management and lubrication monitoring. This presentation 
examines the implementation of AI-driven prognostics and advanced analytics in condition-based oil 
analysis for industrial assets. It evaluates the limitations of conventional oil sampling and analysis 
methods—such as delayed laboratory turnaround, infrequent sampling, and qualitative assessment of 
sampling intervals—and discusses the introduction of integrated onsite hardware and software 
solutions. These innovations facilitate quantitative evaluation of lubricant and equipment health by 
utilizing multi-parameter monitoring and predictive modelling to refine maintenance strategies and 
potentially extend oil change intervals. The session will feature multiple case studies that illustrate the 
application of probability fan models to accurately extend oil drain periods, thereby delivering substantial 
cost savings and enhancing asset reliability. 
 
4:40 - 5:00 pm 
4399324: The Importance and Impact of Non-Shared Lubricant Standards in a Globalized Market 
Michael Holloway, 5th Order Industry, Houston, TX 
 
While global harmonization of lubricant standards continues to advance, several important 
specifications and protocols remain region-specific, proprietary, or commercially restricted. These 
unshared standards create barriers to interoperability, increase compliance costs, and inhibit product 
innovation. This white paper outlines the categories of unshared standards, their critical role in 
equipment performance and regulatory compliance, and the challenges they pose for formulators, 
blenders, and manufacturers operating in global markets. 
 
5 - 5:30 pm - Condition Monitoring Committee Meeting 
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Condition Monitoring II 
 
Session Chair: Alfredo Garcia, Luval SA, Santiago, Region Metropolitana, Chile 
Session Vice Chair: TBD 
 
8:00 - 8:40 am 
4429700: Grease Monitoring for Reliability: Testing, Trends & RCA 
Dave Tingey, POLARIS Laboratories®, Indianapolis, IN 
 
Grease plays a critical role in protecting equipment components across industrial and transportation 
applications, but its effectiveness can deteriorate due to oxidation, contamination, thermal stress, and 
mechanical shear. This session explores advanced grease testing methods used to evaluate degradation, 
contamination, and lubricant performance under real operating conditions. Attendees will learn how to 
interpret test results to establish wear limits, identify early signs of failure through root cause analysis 
(RCA), and optimize grease replacement intervals to extend service life, reduce downtime, and improve 
equipment reliability. 
 



8:40 - 9:00 am 
4399322: Rotating Karma: Bearing Failures and the Physics of Neglect 
Michael Holloway, 5th Order Industry, Houston, TX 
 
This engaging and slightly irreverent talk explores how overlooked maintenance actions improper fits, 
mounting shortcuts, skipped alignments lead to predictable and preventable bearing failures. We blend 
field data, failure analysis, and a little behavioral psychology to show how reliability failures are often 
karmic consequences of poor practices. Key Topics: - Bearings that failed because someone was in a 
hurry, - Vibration fingerprints that foretold the failure—but were ignored, - Lessons from Buddhist friction 
(yes, really), - How to build a zero-karmic-load lubrication program. Takeaway: Participants will recognize 
how every shortcut echoes through the asset lifecycle, and leave with strategies for building friction-
aware maintenance culture. 
 
9:00 - 9:20 am 
4436756: Dynamic Correlation of Pitting Progression with Vibration Signals 
Achilleas Achilleos, Toby Verwimp, Rui Zhu, Hao Wen, Konstantinos Gryllias, KU Leuven, Leuven, Belgium 
 
Accurate modeling of gear dynamics is essential for predictive monitoring. This study presents an 
integrated framework that couples a multi-degree-of-freedom dynamic model with a metrology-based 
quantification of pitting severity. The dynamic formulation incorporates time-varying mesh stiffness and 
damping, which evolve according to a scalar severity function derived from 3D surface topography 
metrics. The excitation torque is represented using Bernstein polynomials to capture nonlinear tooth 
engagement effects. This coupling enables a physically consistent mapping from surface deterioration to 
vibration features such as gear-mesh sidebands and envelope harmonics. The proposed framework 
bridges surface metrology and dynamic response, allowing prediction of vibration evolution under 
progressive wear. Experimental validation on a two-stage helical gearbox demonstrates that the model 
accurately reproduces the measured vibration trends and provides a robust basis for condition 
monitoring. 
 
9:20 - 9:40 am 
4434991: The Value of Integrating Fluid Analysis Data with Your CMMS 
Randy Clark, POLARIS Laboratories, Indianapolis, IN 
 
Integrating reliability services with fluid analysis and maintenance can break down silos and provide a 
clearer picture of asset health. This session explores real-world examples of how customers have 
successfully connected data, the value of routine program reviews, and tools like Power BI for deeper 
insights. Learn how to integrate systems, services and data to optimize your maintenance strategy and 
improve overall reliability.  
 
9:40 - 10:00 am 
4436987: Prediction Model for the Total Acid Number Using Chemometrics 
Tomomi Honda, Yuki Fujihara, Tomohiko Kon, University of Fukui, Fukui, Japan; Kyoko Kojima, Hitachi, 
Ltd., Kokubunnji, Tokyo, Japan 
 
In this study, a partial least squares (PLS) regression model was developed to predict TAN using spectral 
data obtained from FT-IR spectroscopy and UV-Vis/NIR spectrophotometry. Intentionally oxidized oils, 
prepared with various base oils and additives, were used to evaluate the model’s predictive performance. 
The results indicated that oil type had a significant impact on prediction accuracy. Both FT-IR and UV-
Vis/NIR spectra enabled accurate TAN prediction for individual oil types, with FT-IR maintaining high 
accuracy even when all oil types were combined in a single model. Prediction accuracy was further 



improved by optimizing spectral resolution and training ranges specifically, lower resolution for UV-
Vis/NIR and a restricted wavenumber range of 1800-700 cm-1 for FT-IR. Notably, when the base oil was 
held constant, TAN could be accurately predicted using only the FT-IR spectral region of 1800-1650 cm-1, 
even for samples excluded from the training dataset. 
 
10:00 - 10:40 am - Break 
 
10:40 - 11:20 am 
4422420: Electron Paramagnetic Resonance (EPR): From Radical Tracking to Viscosity Monitoring in 
Lubricants 
Marie Roucan, Jérémy Pallas, ANTARA GROUPE, Chateaudun, France, France 
 
Electron Paramagnetic Resonance (EPR) spectroscopy offers unique advantages for monitoring lubricant 
health. It directly identifies free radicals, tracks antioxidant depletion, and detects trace impurities. 
Highly versatile, it applies to oils and fluids as well as solids such as filter membranes, varnish deposits, 
sludges, and residues. EPR also characterizes paramagnetic metals like iron and copper, key catalysts in 
degradation. This flexibility makes it a powerful tool for understanding both circulating fluids and the by-
products they generate. Laboratory and field studies have shown its value in identifying degradation 
mechanisms and guiding corrective actions. Current research, from ANTARA Groupe, explores viscosity 
monitoring, positioning EPR as a forward-looking technology for predictive maintenance. 
 
11:20 - 11:40 am 
4437310: An Acoustic Emission/Machine Learning Approach to Lubricant Condition Monitoring 
Tom Reddyhoff, Song Yang, Imperial College London, London, United Kingdom 
 
Acoustic Emission (AE) monitoring is non-invasive, relatively low cost, and is therefore well suited to 
condition monitoring of sliding contacts. Despite its benefits, AE monitoring of tribological contacts has 
yet to be used extensively in practice, since the relationship between friction behavior and sound is highly 
complex. This presentation covers recent research involving sliding tests, while measuring friction, 
surface contact and AE. Machine learning (ML) models are then trained to use the high frequency sound 
emitted in order to predict tribological information. Results show that machine learning can accurately 
predict friction, surface contact, lubricant quality and composition based acoustic emission data, 
provided appropriate algorithms and preprocessing methods are applied. The presentation also 
discusses underlying mechanisms and practical applications. 
 
11:40 am - 12 pm 
4504383: Mapping Degradation Pathways in Turbine Oils Under Severe Thermal Stress 
Douglas Purnell, Fluitec International, Newark, NJ 
 
Understanding turbine oil degradation under thermal stress is critical for predicting lubricant life, 
preventing varnish, and ensuring gas turbine reliability. This study assesses thermal and oxidative 
stability of multiple turbine oils using TOPP at 150 °C, with comparative data at 120 °C, 180 °C, and 195 
°C. Integrated diagnostics, including MPC, FTIR, RULER, and viscosity, map degradation pathways across 
aging intervals. Temperature-driven Arrhenius kinetics reveal predictable oxidation at 120 °C, while ≥150 
°C introduces nonlinear, runaway oxidation and additive/base oil breakdown. Findings clarify varnish 
precursor evolution and pinpoint failure inflection zones. This work establishes a framework for 
benchmarking formulations, selecting oils for severe-duty service, and defining data-driven monitoring 
and replacement intervals—advancing predictive maintenance for high-value turbine assets under 
increasing thermal loads. 
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Condition Monitoring III 
 
Session Chair: Alfredo Garcia, Luval SA, Santiago, Region Metropolitana, Chile 
Session Vice Chair: TBD 
 
 
1:40 - 2:20 pm 
4399317: Automated Chemical Concentration Control Delivers Significant Operational Benefits on 
the Plant Floor 
Steven McReynolds, ChemCom, Rochester, MI 
 
We will present an overview of approaches to chemical concentration control, from manual testing to 
advanced automation. The discussion will cover the value of data and how it can be captured, managed, 
and integrated into dashboards or enterprise systems to drive better decision-making. While much of our 
supporting evidence comes from our own collection systems, the insights are broadly applicable across 
manufacturing. Case studies will illustrate how automation delivers measurable benefits, including: - 
Early problem detection that prevents costly downtime, - Reduced chemical use and manpower 
requirements through automated monitoring and dosing, - Improved efficiency and reliability, leading to 
optimized lubricant performance, longer tooling life, and more stable processes. These examples 
demonstrate how concentration automation reduces risk while driving continuous improvement across 
production, maintenance, and quality. 
 
2:20 - 2:40 pm 
4436944: Construction of Contamination Mode Diagram by Clustering Based on the Lubricating Oil 
Image Analysis (LIA) 
Tomomi Honda, Tomohiko Kon, University of Fukui, Fukui, Japan; Hiroki Sekiguchi, Yasunori Shimizu, 
Shinji Aoki, Idemitsu Kosan Co.,Ltd, Ichihara, Chiba, Japan 
 
Lubricant analysis is considered an effective method for detecting abnormalities in machine elements at 
an early stage. And there is a strong demand for AI-based abnormality diagnosis technology in 
maintenance. However, no established method currently exists to quantitatively classify lubricant 
contamination patterns or to automatically and on-line diagnose abnormalities using lubricant data. 
Therefore, the purpose of this study is to develop a scientific approach based on maintenance tribology 
by utilizing the lubricant image analysis method (LIA), which is a novel lubricant degradation diagnosis 
technology that focuses on the lubricant’s color. A lubricant contamination mode diagram was created 
by classifying data through clustering, using RGB values and binarization parameters obtained via LIA. 
 
2:40 - 3:00 pm 
4437331: Leveraging Advanced Diagnostic Testing for Reliability and ROI 
Dave Tingey, POLARIS Laboratories®, Indianapolis, IN 
 
While routine oil analysis provides essential data on lubricant condition, it may not always reveal the full 
picture of equipment health. This session explores when to implement advanced diagnostic methods 
such as Analytical Ferrography (AF) and Filter Debris Analysis (FDA) to detect early wear mechanisms, 
contamination sources, and failure precursors that standard testing can miss. Session attendees will 
review case studies demonstrating how deeper wear particle characterization supports accurate root 
cause analysis (RCA), reduces unplanned downtime, extends equipment and lubricant life, and delivers 



measurable return on investment (ROI) through more informed maintenance decisions. 
 
 


