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Materials Tribology I 
 
Session Chair: Santiago Lazarte, Florida State University, Tallahassee, FL 
Session Vice Chair: Catherine Fidd, Florida State University, Alexandria, FL 
 
8:00 - 8:40 am 
4414024: Microscale Tribochemistry of Diamond-Like Carbon: Run-in and Shear Stress vs. Pressure 
Brian Borovsky, Aca Ajkoviq, Maureen Bowen, Sonja Ebey, Peter Forseth, Sadie Smith, Maxwell Thomas, 
St. Olaf College, Northfield, MN; Seokhoon Jang, Oak Ridge National Laboratory, Oak Ridge, TN; Zhenbin 
Gong, Junyan Zhang, Lanzhou Institute of Chemical Physics, Lanzhou, China; Seong Kim, Pennsylvania 
State University, University Park, PA 
 
We present a study of sliding friction at microscopic contacts between stainless steel tips and 
hydrogenated diamond-like carbon (H-DLC) coatings. We measure the interfacial shear stress as a 
function of average contact pressure, before and after the “running-in” transition to ultralow friction. 
Using a quartz crystal microbalance (QCM), we generate a reciprocating shear motion at the interface 
with track lengths of 1 to 100 nm. The QCM performs friction measurements with the normal load fixed at 
values between 50 µN and 10 mN. By controlling the normal load and the diameter of the probe tips, we 
achieve contact pressures overlapping the range of pressures achieved in separate measurements of 
macroscopic contacts for this materials system. We discuss the conditions under which agreement is 
observed between the micro- and macroscopic values of shear stress. Our findings include a threshold 
sliding distance in the nm range above which run-in is initiated. 
 
8:40 - 9:00 am 
4425500: Tribological Properties of High-Temperature Aged DLC 
Santiago Lazarte, Christian Micko, Florida State University, Alexandria, FL; Kylie Van Meter, Tomas 
Babuska, John Curry, Steven Larson, Alexander Mings, Sandia National Laboratories, Albuquerque, NM; 
Catherine Fidd, Thomas Lockhart, Brandon Krick, Florida State University, Tallahassee, FL; Craig Barbour, 
Florida Agricultural and Mechanical University, Tallahassee, FL; Matthew Besser, Trevor Riedemann, 
Nicolas Argibay, Ames National Labs, Ames, IA  
 



Diamond-like carbon (DLC) coatings are used for their low-friction and low-wear properties for a range of 
applications (e.g. engine components, seals). Hydrogen as a clean energy source prompts the need for 
materials and coatings that can perform in extreme hydrogen environments, including high and low 
(cryogenic to >1000 °C) temperatures. This work explores the effects of thermal aging of DLC in Hydrogen 
compared to Argon. As-deposited DLC generally runs in to low friction µ~0.02, but tends to have friction 
“instabilities” characterized by intermittent periods of higher friction (µ up to ~0.1). We show that 
exposure to high-temperature (300-500 °C) H2 and Ar environments after deposition mitigates these 
friction instabilities. While thermal exposure can be sufficient to improve the friction stability, wear rates 
can be further improved by hydrogen exposure at high temperatures. We demonstrate that this improved 
wear rate correlates with increasing the hydrogen content of the DLC films 
 
9:00 - 9:20 am 
4437135: Friction and Wear of Graphite under Fluoride Salt-Cooled and Gas-Cooled Pebble-Bed 
Reactor Conditions 
Tomas Grejtak, Nidia Gallego, Jun Qu, Oak Ridge National Laboratory, Oak Ridge, TN 
 
Fluoride salt-cooled and high-temperature gas-cooled pebble-bed reactors contain thousands of 
circulating graphitic fuel pebbles that repeatedly slide and roll against neighboring pebbles and reactor 
structures. These dynamic interactions can cause abrasion and structural degradation, leading to the 
formation of fission-product-contaminated graphite dust; therefore, comprehensive tribological 
characterization of nuclear graphitic materials is needed to assess the reactor long-term safety and 
performance. In this work, friction and wear evaluations were performed on samples fabricated from a 
nuclear-grade graphite using a pin-on-disk configuration in both molten FLiNaK salt and an inert argon 
environment to investigate the effects of temperature, contact load, sliding speed, and surface 
roughness. The wear mechanism was investigated using high resolution electron microscopy and 
Raman. The results of this study offer scientific insights for assessing the integrity of fuel pebbles. 
 
9:20 - 9:40 am 
4439306: Improving the Durability of Graphite Solid Lubricant Coatings Using a Polydopamine 
Adhesion Layer 
Adedoyin Abe, Min Zou, Fernando Maia de Oliveira, Deborah Okyere, Mourad Benamara, Jingyi Chen, 
Yuriy Mazur, University of Arkansas, Fayetteville, AR 
 
Graphite coatings offer excellent solid lubrication but are often limited by weak adhesion to metal 
substrates, resulting in premature failure under load. This study investigates the use of a polydopamine 
(PDA) interlayer to strengthen the interface between graphite and stainless steel during dry sliding. 
Incorporating the PDA layer extended coating lifetime by more than sevenfold compared to graphite 
alone while maintaining a low coefficient of friction below 0.15. Post-test surface and counterface 
analyses revealed enhanced coating retention and cohesive transfer film formation. The results 
demonstrate that PDA effectively reinforces coating adhesion and structural stability without 
compromising lubricity, providing a viable strategy for durable carbon-based solid lubricants in 
demanding mechanical environments. 
 
9:40 - 10:00 am 
4416984: Mechanical Torque and Power Investigation of a Novel Graphite Coating on a Slider Bed 
Conveyor System 
Robert Fleming, Asib Ridwan, Arkansas State University, Jonesboro, AR; Adedoyin Abe, Shae Threlfall, 
Charles Miller, Min Zou, University of Arkansas, Fayetteville, AR 
 



Slider bed conveyor systems are frequently used in material handling applications such as parcel sorting 
and accumulation. However, they are susceptible to very high energy losses due to frictional contact at 
the interface between the belt and slider pans, making them less energy efficient and potentially 
unsuitable for high loads. In this study, a highly-durable graphite coating with a bio-inspired adhesive 
underlayer has been implemented on a prototype slider bed conveyor system to improve the mechanical 
torque and power characteristics during operation. Compared to three industry baseline slider pan 
materials (mild steel, galvanized steel, and powder coated paint), the graphite coated slider pans show 
substantially decreased power consumption and improved thermal performance, suggesting that this 
novel graphite coating is a promising material for improving energy efficiency in slider bed conveyors. 
 
10:00 - 10:40 am – Break 
 
10:40 - 11:00 am 
4427989: The Effects of Shear-Induced Modifications on Hydrogen-Aged MoS2 Coatings in Both 
Humid and Dry Nitrogen Environments 
Craig Barbour, Nicolas Argibay, Florida Agricultural and Mechanical University, Tallahassee, FL; Kylie Van 
Meter, John Curry, Tomas Babuska, Sandia National Laboratories, Albuquerque, NM; Catherine Fidd, 
Santiago Lazarte, Yan Xin, Murry Gibson, Fumitake Kametani, Brandon Krick, Florida State University, 
Tallahassee, FL; Angel Quintero, Julian Long, University of Florida, Gainesville, FL 
 
In a world with an increasing need for sustainable fuel sources, hydrogen has emerged as a potentially 
viable energy option for use in both fuel cells and combustion. Tribological materials must be developed 
to withstand the extreme environments posed by hydrogen applications. Molybdenum disulfide (MoS2) is 
a widely used dry lubricant known for its low friction in dry, inert environments, but it is susceptible to 
degradation in humid and oxygen-rich environments. Tribological sliding cycles result in shear-induced 
basal-plane alignment on the surface of MoS2 coatings; this can improve their resistance to degradation 
caused by oxygen and humidity. Here, we evaluate the effects of high-temperature hydrogen aging on as 
deposited and shear-modified MoS2 coatings. MoS2 coatings aged in hydrogen under varying times and 
temperatures demonstrate the upper temperature at which MoS2 is reduced to metallic Mo. 
 
11:00 - 11:20 am 
4423030: Tribological Performance of Solid Lubricants Under Electrified Conditions 
Merve Uysal Komurlu, Ali Erdemir, Texas A&M University, College Station, TX 
 
This study investigated the friction and wear performance of two solid lubricants: highly conductive 
graphite and highly insulating boric acid which were applied as coatings on steel discs and tested against 
steel balls under electrified sliding conditions. As solid lubricants are often used in harsh environments, 
our goal was to see if electrical current enhances or impairs their tribological properties. Under 
unelectrified conditions, graphite significantly reduced friction and wear. However, under electrification, 
both friction and wear losses increased. Conversely, the boric acid coating reduced friction and wear 
regardless of the electrical current. Post-test analysis showed that boric acid remained structurally and 
chemically intact, effectively protecting the surfaces. Graphite, however, was worn or partially removed 
under electrified testing, providing marginal benefit. The superior performance of boric acid is attributed 
to its low shear strength and highly insulating nature. 
 
 
  



11:20 - 11:40 am 
4432962: Development and Characterization of Hard Nitride Coatings for Electrified Interfaces 
Seungjoo Lee, Ali Erdemir, Texas A&M University, College Station, TX 
  
Transition metal nitrides provide excellent friction and wear properties because of their unique 
chemistries and mechanical properties, thus making them ideal for electrified contact interfaces. This 
study uses a pin-on-disk tribometer to examine the tribological performance of various nitride coatings 
(such as ZrN, CrN, MoN, etc.) under oil-lubricated and electrified sliding conditions. The findings show 
that electrical current significantly affects the friction and wear behaviors of all coatings. Specifically, 
while some coatings perform well, others wear off quickly and cause severe third-body wear. In-depth 
surface and structural analyses help clarify the mechanisms involved due to electrification. Overall, 
structurally and compositionally optimized nitride coatings seem very promising for EV drivetrain 
applications. 
 
11:40 am - 12:00 pm 
4393754: Improving the Durability and Efficiency of Wood Hogs by Investigating and Mitigating Wear 
Issues 
Tomas Grejtak, Lianshan Lin, Brad Hall, Jun Qu, Oak Ridge National Laboratory, Oak Ridge, TN; Judi 
Tyacke-Rawlings, Cliff Rawlings, John Rawlings, Rawlings Manufacturing, Missoula, MT; Oyelayo Ajayi, 
Argonne National Laboratory, Lemont, IL 
 
Wood hogs are widely used to reduce wood waste to chips with controlled sizes. Size reduction is 
achieved by grinding the wood between the striker bits and the grate plate, both of which are susceptible 
to wear and damage from hard and abrasive contaminants in the feedstock. In this work, we investigated 
the wear issues of the carbide (WC-Co particles with steel matrix) weld on the steel striker bit and 
propose mitigations to improve its efficiency and durability. A novel repetitive compression test in a sand 
bath was designed to evaluate the weld’s resistance to a combination of microfracture and three-body 
abrasion, mimicking the observed failure mode in actual wood hog operation. Morphological and 
compositional analyses were used to identify the wear mechanisms. Finite-element analysis was then 
used to optimize the coating deposition process to minimize internal cracking in the weld for enhanced 
strength and wear resistance. 
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Materials Tribology II 
 
Session Chair: Tomas Grejtak, Oak Ridge National Laboratory, Oak Ridge, TN 
Session Vice Chair: Kylie Van Meter, Sandia National Laboratories, Albuquerque, NM 
 
1:40 - 2:20 pm 
4446679: High-Throughput Screening the Mechanocatalytic Properties of Nanocrystalline Alloy 
Coatings 
John Curry, Frank DelRio, Tomas Babuska, Justin Hall, Katie Ringler, Kyle Dorman, David Adams, Nathan 
Brown, David Montes de Oca Zapiain, N. Scott Bobbitt, Michael Chandross, Sandia National 
Laboratories, Albuquerque, NM; Camille Edwards, Filippo Mangolini, The University of Texas at Austin, 
Austin, TX 
 



Nanocrystalline alloys continue to gain interest as a promising class of alloys with exceptional 
mechanical, tribological and catalytic properties. Rapidly screening the properties & performance of 
varied alloy compositions can enable discovery of new alloys tailored to diverse applications. This work 
outlines methodologies and results for screening the structure, process, property, performance 
relationships of binary alloy systems through high-throughput methods. We explore Pt-Au, Pt-Ni and Cu-
Ag alloy systems, each combinatorially deposited with ~336 samples per alloy across their full 
composition space. DFT & EAM-X calculations of adsorption & segregation energies are also discussed. 
Results show many compositions exist with diverse mechanical properties, tribological performance and 
mechanochemical phenomena. Application of FAIR data principles during data generation and 
organization will also be discussed. SNL is managed and operated by NTESS under DOE NNSA contract 
DE-NA0003525. 
 
2:20 - 2:40 pm 
4448414: Exploring the Tribochemical Behavior of Nanocrystalline Alloy Coatings in 
CO2 Environments 
Tomas Babuska, Kyle Dorman, David Adams, John Curry, Sandia National Laboratories, Albuquerque, NM 
 
Nanocrystalline coatings, such as Pt-Au, have shown ultra-low coefficients of friction when tested in inert 
environments (i.e., dry N2) due to the formation of carbon-based tribofilms. While the effects of 
composition, film hardness, and environmental species have been recently studied, the tribochemical 
nature under carbon dioxide environments has not been explored until now. CO2 environments have 
implications for coating applications including replicated martian environments and general catalysis. In 
this work, we explore the tribochemical behavior of Pt-Au and Pt-Ni nanocrystalline coatings under 
atmospheric CO2 sliding. SNL is managed and operated by NTESS under DOE NNSA contract DE-
NA0003525. 
 
2:40 - 3 pm 
4423079: The Effect of Build Plate Location on As-Built Surface Topography of Laser Powder Bed 
Fusion Parts 
Piash Bhowmik, Kubra Sekmen, Pinar Acar, Bart Raeymaekers, Virginia Tech, Blacksburg, VA 
 
Laser powder bed fusion (PBF-LB) enables fabrication of complex geometry parts, but as-built surfaces 
often require post-processing to meet functional requirements. While the influence of process 
parameters on surface topography is well-understood, the effect of build plate location remains unclear. 
In this study, we fabricated 121 cylindrical SS 316 specimens on a single build plate and we measured 
the surface topography of the top surface of each specimen. The results show that roughness decreases 
with increasing distance from the build plate edges, with the highest values occurring near the corners of 
the build plate, where the laser energy density variation is largest. Specimens near the gas flow outlet 
exhibit elevated roughness caused by powder redeposition from local recirculation. Additionally, 
specimens located at the starting location of the recoater also show elevated roughness, because of 
nonuniform powder spreading at the start of recoating. 
 
3:00 - 3:40 pm – Break 
 
 
 
 
 



3:40 - 4:00 pm 
4413321: Effects of Hydrogen Absorption and Embrittlement on Tribology of Refractory Metals 
Julian Long, Catherine Fidd, Craig Barbour, Santiago Lazarte, Noah Hackworth, Mingo Eichelberger, 
Shreyas Balachandran, William Oates, Brandon Krick, FAMU-FSU College of Engineering, Tallahassee, FL; 
Santosh Chetri, Florida State University, Tallahassee, FL; Nicolas Argibay, Ames National Laboratory, 
Ames, IA 
 
Current development of technology to utilize hydrogen as a combustible fuel demands structural 
materials which can withstand exposure to hydrogen at high temperatures while maintaining their 
mechanical properties. Refractory metals are desirable for such applications as they maintain their 
mechanical properties even at high temperatures. However, some refractory metals (Nb, Ta, etc.) have 
been shown to be susceptible to hydrogen embrittlement, particularly as hydrogen absorption increases 
at higher temperatures. Given this susceptibility among the pure metals, there is interest in examining the 
impact of alloying on hydrogen absorption and embrittlement. This work builds towards that goal through 
the examination of the mechanisms for hydrogen absorption and embrittlement in pure refractory 
metals. The impact of high temperatures on hydrogen absorption in several metals, along with the impact 
of hydrogen embrittlement on mechanical and tribological properties, will be reported. 
 
4 - 4:20 pm 
4412894: Achieving Superlubric Surfaces and Mitigating Tribochemical Wear of Silica Glasses using 
2D Materials. 
Nitya Gosvami, Anoop Krishnan, Indian Institute of Technology Delhi, New Delhi, Delhi, India; Sourav 
Sahoo, Aalborg University, Aalborg, Denmark; Zhijiang Ye, Miami University, Oxford, OH 
 
Silicate glasses are indispensable in our lives despite being susceptible to mechanically or chemically 
induced surface degradation, which impacts the performance and reliability of the components. We 
demonstrate self-generation of lubricious graphene-based tribofilms on silica glass, reducing scratch-
induced surface damage significantly. Additionally, superlubricious and highly scratch-resistant glass 
surfaces can be realized using atomically thin graphene and tungsten disulfide (WS2) films. Computer 
simulations reveal that 2D material coatings drastically impact the atomistic deformation mechanisms of 
the glass substrate by suppressing shear-induced plastic flow and limiting the contact deformation 
primarily to densification. Experiments and simulations under water using reactive AFM probes reveal a 
significant enhancement in tribochemical wear of the glass surface under water, which is completely 
suppressed when a monolayer coating of graphene is applied to the glass surface. 
 
4:20 - 4:40 pm 
4422739: Linking Process Parameters to Surface Topography and Density in Binder Jetting of SS 316L 
Ertiza Hossain Shopnil, Bart Raeymaekers, Christopher Williams, Virginia Tech, Blacksburg, VA 
 
Binder jetting (BJT) is an additive manufacturing process with broad material compatibility and high 
throughput. However, its widespread industrial adoption is constrained by the inherently coarse as-built 
surface topography, necessitating extensive post-processing. This study provides a systematic analysis 
of the effects of BJT process parameters on the surface topography and density of both green and 
sintered SS 316L parts. We show that binder saturation, layer thickness, and drying time most strongly 
affect as-built roughness and density, and we identify parameter regimes that simultaneously minimize 
surface roughness and maximize density. Furthermore, we establish previously unreported correlations 
between green-part and sintered-part density and surface topography, thereby advancing the 
understanding of how green-state characteristics propagate through sintering. The results offer new 
insights into the process-structure-property-surface relationships in BJT. 



 
4:40 - 5:00 pm 
4435599: Enhancing Durability in Electroadhesive Clutches for Next-Generation Dexterous Robotics 
Ajinkya Raut, Luke Kruse, Sophia Gardner, Changhyun Choi, Cynthia Hipwell, Texas A&M University, 
College Station, TX; Bekir Aksoy, Ed Colgate, Northwestern University, Evanston, IL 
 
Current robotic hand hardware significantly lags human performance in mass efficiency and dexterity. To 
scale actuator density and achieve human-like manipulation, lightweight Electroadhesive (EA) clutches 
offer great opportunity. However, their durability remains a major limitation. This research systematically 
investigates the critical failure mechanisms and interface tribology of EA clutches using custom-
developed test rigs. Our approach focuses on dual-front improvements: 1) Material Science: by 
enhancing lifespan through novel hard coatings, nanoparticle additives, high- k materials, and surface 
topography modifications; and 2) Structural Design: utilizing efficient Load-Transfer Designs (LTDs) to 
reduce interface friction during clutch disengagement. This study will enable the optimization of the 
trade-off between load capacity, friction, and lifespan, delivering the necessary performance and 
reliability for the next generation of highly dexterous, compact robotic systems. 
 
5:00 - 5:30 pm - Materials Tribology Committee Meeting 
 

Thursday, May 21, 2026 
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Materials Tribology III 
 
Session Chair: Tomas Babuska, Sandia National Laboratories, Albuquerque, NM 
Session Vice Chair: Julian Long, University of Florida, Gainesville, FL 
 
8:00 - 8:40 am 
4458521: Thermal Processing Effects on the Tribological Behavior of PTFE-PEKK Polymer Blends 
Kylie Van Meter, Brad Jones, Sandia National Laboratories, Albuquerque, NM; Victoria Yang, Catherine 
Fidd, Florida State University, Alexandria, FL; Christopher Junk, CJ Ideas LLC, Wilmington, DE; Brandon 
Krick, Florida State University, Tallahassee, FL 
 
Polytetrafluoroethylene (PTFE) exhibits the lowest friction coefficient of any solid polymer, but its high 
wear rate (~10-4 mm3/Nm) prevents its use in engineering applications. The incorporation of other 
polymers, metal oxides, and other fillers has been shown to dramatically decrease the wear rate of PTFE 
alone by up to 10,000x. In this study, we have created polymer blends of PTFE with polyether ketone 
ketone (PEKK), a high-performance thermoplastic. Variations in thermal processing variables, including 
sintering 1) temperature, 2) duration, and 3) cooling rate were investigated. Thermomechanical 
characterization and microCT revealed changes to mechanical properties, thermal transitions, and blend 
morphology. Ideal thermal processing conditions significantly reduced wear rates of the PTFE-PEKK 
blends, and IR spectroscopy revealed changes to the chemical composition of the bulk due to high 
temperature exposure and tribofilms due to shear-induced alterations during sliding. 
 
 
  



8:40 - 9:00 am 
4415463: The Role of Countersurface Chemistry on the Tribology of PTFE Composites 
Catherine Fidd, Florida State University, Alexandria, FL; Kylie Van Meter, John Curry, Sandia National 
Laboratories, Albuquerque, NM; Mark Sidebottom, Miami University, Oxford, OH; Alexander Fernandez, 
William Nester, Brandon Krick, Florida State University, Tallahassee, FL; Christopher Junk, CJ Ideas LLC, 
Wilmington, DE 
 
Ultralow wear PTFE based composites, such as PTFE-Alumina and PTFE-PEEK, have wear rates on the 
order of 10-8-10-7 mm^3/Nm. This has been attributed to tribochemical interactions leading to the 
development of tribofilms on the surface of the substrate. This project investigates how surface energy 
mismatches influence the tribolochemistry of polymer-countersamples. In this project, PTFE composites 
slid against diamond like carbon (DLC) coatings and glass in humid air using a 6-stage linear 
reciprocating tribometer. IR spectroscopy was used to examine the tribochemistry of the sample 
surfaces. Contact angle measurements were used to calculate surface energy of the PTFE composites, 
countersamples, and tribofilms. Variation of countersamples reduced wear in these systems by up to an 
order of magnitude compared to traditionally used stainless steel countersample. 
 
9:00 - 9:20 am 
4442316: Tribological Performance of PEEK Composites Reinforced with Alumina Particles: Effect of 
Particle Size and Content 
Karl Delbé, Marie Doumeng, Jean Denape, France Chabert, Université de Technologie de Tarbes, Tarbes, 
France; Olivier Marsan, Université de Toulouse, Toulouse, France; Florentin Berthet, Ecole Nationale 
Supérieure des Mines d'Albi-Carmaux, Albi, France 
 
Polyetheretherketone (PEEK) is a high-performance thermoplastic increasingly used for dry friction 
applications. To improve its wear resistance, composites were prepared by melt-mixing PEEK with 
alumina (Al2O3) particles at different sizes and volume fractions. Reciprocating ball-on-flat tests 
(steel/PEEK-Al2O3) were conducted under ambient air. The results show that low Al2O3 contents (2.5–5 
vol%) slightly decrease the friction coefficient (≈ 0.35–0.40) and stabilize the transfer film, while higher 
contents or larger particles promote abrasive mechanisms and micro-cracking. Raman analyses reveal a 
local decrease in crystallinity within the wear track, indicating structural reorganization of the polymer. 
These results highlight that Al2O3 reinforcement increases stiffness and wear stability of PEEK, but its 
tribological benefit depends strongly on the particle size and dispersion, balancing mechanical 
strengthening and interfacial accommodation. 
 
9:20 - 9:40 am 
4419954: Vespel® Parts and Shapes: Pushing the Performance Limit of Polymers and Composites 
Lucas Amspacher, Timothy Harper, Andrew Morrison-Baratz, DuPont, Wilmington, DE 
 
This talk will focus on the wear and friction behavior of Vespel® polyimide materials, and their exceptional 
performance at elevated temperatures, pressures and/or velocities. Vespel® is the industry leading 
supplier of polyimide parts and shapes for the last 50+ years. Polyimide’s exceptional thermal and 
mechanical properties make it the material of choice for many extreme tribological applications in 
aerospace, transportation, energy, and material handling. To assess these properties, we have 
collaborated with customers and external labs, in addition to acquiring custom-built high temperature 
tribometers. A brief overview of capabilities and recent studies are shared, highlighting the unique 
properties of Vespel® polyimides. 
 
 



9:40 - 10:00 am 
4423112: Performance Evaluation of Polymer Plain Bearings on a Novel Test Bench: Metrics and 
Design Implications 
Damijan Zorko, RD Motion, d.o.o., Ljubljana, Slovenia 
 
Polymer plain bearings offer advantages over metallic alternatives in maintenance-intensive and 
corrosive environments, yet systematic performance data under controlled laboratory conditions remain 
limited. This study introduces a custom tribological test bench for evaluating polymer plain bearings 
under controlled radial loads, speeds and temperatures. A combined numerical–experimental approach 
was used, with finite element models simulating stress distribution and contact pressure, and trials 
assessing steel–POM, steel–PA66+30% GF, steel–PEEK, PA66–POM combinations, as well as commercial 
polymer bearings (Iglidur A500, Zedex ZX410). Radial clearances were optimized for thermal expansion 
and creep, with tests at 250–500 N, 23–85 °C, and 2000–3500 rpm, reflecting actuator and appliance 
conditions. PV limits, wear rates, friction coefficients, and temperature thresholds were established, 
providing validated criteria for material selection in lubrication-free, high-demand applications. 
 
10:00 - 10:40 am – Break 
 
10:40 - 11:00 am 
4422749: Bolted Joint Integrity: The Critical Role of Lubrication and the Effects of Reusing Fasteners 
Christopher Dyson, ROCOL, A Division of ITW Limited, Leeds, West Yorkshire, United Kingdom; Martin 
Priest, Malcolm Fox, University of Leeds, Leeds, United Kingdom; Dhari Aljeran, University of Bradford, 
Bradford, United Kingdom 
 
Bolted joints and threaded fasteners are ubiquitous in engineering. The majority are tensioned by 
applying a controlled torque. Accurate and repeatable tension depends greatly on the friction response at 
the threaded fastener interfaces. Through statistical analysis of hundreds of fastener assemblies, some 
critical lubrication-related parameters have been described. These significant parameters were 
influenced by the prevailing lubrication mechanism: There were different parameters for metal-
containing, non-metal and MoS2 lubricants. With effective lubrication, threaded fastener surfaces run in, 
reducing the coefficient of friction of subsequent assemblies: Again, this depends on the characteristic 
lubrication mechanism. If torque charts are calculated for first assemblies, re-used fasteners may 
deviate from the intended tension, introducing integrity risks. 
 
11:00 - 11:20 am 
4429665: Wear Characteristics of Gray Irons in Pure Refrigerant Systems 
Wasim Akram, Laura Spittlemeister, Ryan Meisner, Trane Technologies, Bloomington, MN 
 
In recent years, the Heating, Ventilation, and Air-Conditioning (HVAC) industry has been undergoing a 
significant transition in the use of refrigeration systems, driven by new EPA regulations aimed at 
enhancing environmental sustainability. These regulations drove the adoption of new refrigerants and 
more efficient systems to mitigate greenhouse gas emissions. This study focuses on the comparative 
wear behavior of R410A and R454B refrigerants, which are commonly used in scroll compressors. 
Through controlled environment tribological testing, we examined the wear characteristics of gray iron in 
these refrigerants. Gray iron is commonly found in the scroll compressor assembly. Our findings indicate 
that R454B, which contains components of R1234yf, exhibits superior wear characteristics and lower 
friction coefficients when compared to R410A. These results provide valuable insights for the 
compressor industry, aiding in the design of future components optimized for R454B systems. 
  



11:20 - 11:40 am 
4414834: Underlayer-Driven Nanotribological Performance of Ni–Cr Thin Films on Si Substrates 
Sujan Ghosh, Mohammad Ashikul Alam, University of Arkansas Little Rock, Little Rock, AR; Robert 
Fleming, Arkansas State University, Jonesboro, AR 
 
Ni–Cr thin films were deposited on glass and Si/SiO2 substrates via DC magnetron sputtering for MEMS 
microheaters in gas sensors. Ti and Cr underlayers were introduced to overcome the limitations of pure 
Ni–Cr. Ti improved nanomechanical performance, increasing hardness to 7 GPa and modulus to 145 
GPa, while reducing friction to 0.11 and creep strain to 0.0175, enhancing wear resistance and ductility. 
Cr boosted electrical conductivity to 460 kS/m, nearly three times higher than pure Ni–Cr, though with 
reduced mechanical stability. AFM showed increased surface roughness, beneficial for gas–surface 
interactions. Overall, Ni–Cr/Ti films offered the optimal combination of hardness, conductivity, and 
tribological durability, demonstrating that underlayer engineering is an effective strategy to tailor Ni–Cr 
thin films for next-generation MEMS devices. 
 
11:40 am - 12:00 pm 
4422606: Thermal Conductivity Meets Tribology: Evaluating Material Performance with the Four Ball 
Tester 
Debdutt Patro, Enrico Baroni, Anirudh Dube, Paltro LLC, Bangalore, India; Deepak Veeregowda, Ducom 
Instruments (EUROPE) B.V., Groningen, Netherlands 
 
Understanding how material properties, such as thermal conductivity, impact tribological performance is 
a key focus of academic research in materials science and mechanical engineering. During sliding or 
rolling contact, frictional interactions often generate significant heat, which must be efficiently 
dissipated to maintain system stability and prevent thermal degradation of surfaces. Materials with high 
thermal conductivity can better manage this heat, reducing localized temperature rises that may lead to 
wear, surface damage, or failure of lubricants. Using four ball tester and ASTM D4172-B test conditions, 
we investigated how materials such as 440C, Si3N4 and TiN with varying thermal conductivities influence 
friction, temperature rise, and wear under dry conditions. The results reveal a clear connection between 
thermal conductivity, friction stability, and thermal loading. 


