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The Wind Turbine Tribology Seminar will explore the state of the art in wind turbine 
tribology and lubricant technologies, raise industry awareness of a very complex topic, 
present the science behind each technology, and identify possible R&D areas. Sponsored by 
the National Renewable Energy Laboratory (NREL), Argonne National Laboratory 
(ANL), and the U.S. Department of Energy, the seminar addresses researchers and 
engineers in tribology and lubrication, wind turbine manufacturers, owners, operators, 
and those in the supply chain. The seminar will reiterate fundamentals of applied physics 
of materials and lubricants used for high contact stress surfaces, such as bearings and 
gears. Then, it will examine lubricant formulation, along with oil selection and 
fundamental properties of grease. Next, the discussion will progress to observed in-field 
problems and issues with bearings and gears in wind turbines. Following this, experts will 
present their investigations and theories on root cause hypotheses pertaining to tribology, 
and several R&D activities will be discussed. The seminar concludes with a panel 
discussion and the development of an R&D roadmap to guide future wind turbine 
tribology research.  

 
Day 1 (Nov. 15) 
 
8:00 Introduction (Paul Veers, NREL,  and Ali Erdemir, ANL) 
8:30   Tribological Challenges in Wind Turbine Technology (Gary Doll, University of 
Akron)  
9:30  Break  
 

 
Session I:  Tribology Fundamentals (Robert Errichello, GEARTECH) 

10:00 Elasto Hydrodynamic Lubrication (EHL) Fundamentals (Vern Wedeven, Wedeven 
Associates, Inc.)  
11:00   EHL Surface Interactions in Micropitting (Pwt Evans, Cardiff University, UK)  
12:00   Lunch  
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1:00 The Influence of Lubricant Properties on EHL Film Thickness and Traction (Andy 
Olver, Imperial College, UK) 
2:00 Surface Roughness and Micropitting (Lane Winkelmann, REM Surface Engineering) 
 
2:45    Break 
 

 
Session II:  Lubricant Fundamentals (Bill Herguth, Herguth Laboratories, Inc.)     

3:00  Fundamentals of Lubrication Gear Oil Formulation (Jon Leather, Castrol Industrial)  
4:00     Selecting Synthetic Gear Oil (Dennis A. Lauer, KLÜBER Lubrication)  
5:00     Wind Turbine Grease Lubrication (Henri Braun, ExxonMobil)  
6:00 Adjourn for Evening 
 
6:30 Cocktail & Hors D'oeuvres Banquet Reception        NanoMech Inc.  
 

 
Day 2 (Nov. 16)  
 

 
Session III:  Wind Turbine Tribological Damage (Shawn Sheng, NREL)    

8:00 NREL Gearbox Reliability Collaborative Failure Database Project (Mark McDade, 
NREL) 
8:30 Bearing and Gear Failure Modes Seen in Wind Turbines (Bob Errichello, 
GEARTECH) 
9:30 Break  
10:00 Microstructural Alterations in Hertzian Fatigue (Bob Errichello, GEARTECH and 
Andy Olver, Imperial College, UK) 
11:00 Classic Bearing Damage Modes (Ryan Evans, Timken)  
12:00 Lunch  
 

 
Session IV: Root Cause Hypotheses (Brian McNiff, McNiff Light Industry)  

1:00 Introduction (Bob Errichello, GEARTECH) 
1:15 The Mechanism of White Structure Flaking in Rolling Bearings (Hideyuki Uyama, 
NSK, Japan) 
2:15 The Bearing Axial Cracks Root Cause Hypothesis of Frictional Surface Crack 
Initiation and Corrosion Fatigue Driven Crack Growth (Jürgen Gegner, SKF, Germany) 
3:15 Break 
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3:45 Hammering Wear Impact Fatigue Hypothesis (Johan Luyckx, Hansen Transmissions, 
Belgium) 
5:00 Influence on Bearing Life by New Material Phenomena (Walter Holweger, 
Schaeffler, Germany) 
6:00 Adjourn for Evening 
 
6:30 Dinner Arranged by NREL but Paid by Individuals 
 
 
Day 3 (Nov. 17) 
 

8:00 Surface Treatment and Nano Lubricant (Ali Erdemir, ANL) 

Session V: R&D Activities (Jim Johnson, NREL)   

8:45 Novel Macromolecular Nano Lubricant Oils and Greases (Ajay P. Malshe, NanoMech 
Inc.) 
9:30 Break 
9:45 Update on the Development of a Full Life Wind Turbine Gearbox Lubricating Fluid  
(Manfred Jungk, Dow Corning, Germany) 
10:30 Modeling Tribological Contacts for Wind Turbine Gearbox Component Life Prediction  
(Nathan Bolander, Sentient Corporation) 
11:15 Approaching Component Surface Fatigue Life by Integrated Contact and Lubrication 
Mechanics and Beyond  (Jane Wang, Northwestern University) 
12:00 Lunch 
 
Session VI: R&D Roadmap Development (Aaron Greco, ANL) 

1:00  Panel Discussion 
• Art Miller, enXco 
• Bill Herguth, Herguth Laboratories, Inc. 
• Shawn Doner, Winergy  
• Les Miller, Kaydon 

2:30  Future R&D Areas  
3:30     Tour of the National Wind Technology Center  
3:45 Adjourn 
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