Society of Tribologists and
Lubrication Engineers Annual
Meeting & Exhibition 2009

Lake Buena Vista, Florida, USA
17-21 May 2009

ISBN: 978-1-61567-437-4



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2009) by the Society of Tribologists and Lubrication Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2009)

For permission requests, please contact the Society of Tribologists and Lubrication Engineers
at the address below.

Society of Tribologists and Lubrication Engineers

840 Busse Highway
Park Ridge, Illinois 60068-2302

Phone: (847) 825-5536
Fax:  (847) 825-1456

information@stle.org



TABLE OF CONTENTS

Influence of Gear Oil Formulation on Friction Power Losses 0f AUtOMOLIVE GEAS. ..........cocceririrniiireeeiineeinee 1
Wilfried J. Bartz, Dirk Wienecke
Non-Newtonian Effects in Bearing Behavior: Some Considerations Concerning the Constitutive Laws...................... 4

Benyebka Bou-Said
Property-Blending Relationships and Tribological Behavior of Elektrionized™ Vegetable Oils in

LUBFICANT FOIMUIATIONS ... .ottt stttk b et e b et e s et e e bt et e st e s b e e ens e s e e st abeebeebente b e e eneeneene 9
Boris Zhmud, Michel Roegiers

Tribological Aspects of a Diesel Injector Operation with Charcoal-Oil SIUITIES ..........cccecviveieiiiicecc e 14
Valentin Soloiu, Gustavo Molina

CAGEDYN: A Contribution to Roller Bearing Dynamic Calculations ..............cocooiiiiiiiincice e 17
Luc Houpert

Sub-scale Bearing Test for Evaluating Abrasive Land WEAK ..........cc.ccoiiiiiiiie ettt 20
A. K. Rai, H. K. Trivedi, R. S. Bhattacharya, C. J. Klenke, N. H. Forster

Friction and Wear of Polypropylene — AISI P20 Mold Steel TriboSYStEM ........cccoeiiiiiiniiiiineree e 23
Nora Catalina Restrepo, Juan Manuel Velez-Restrepo

Metalworking Fluid Management Program: Extending the Life of Metalworking FIuids ...........cccccocviiiivinciinenn, 28

Milton L. Hoff, Barry LaFoe, Michael C. Weismiller
Design-of-Experiments Study of Lubricant Additive Effects on the Oxidation Stability of LORD

MagNEtorNEOIOGICAI FIUITS. .......c.oiiiiiieie bbbt b bt b et b e bbbt bbb e st e e 31
Daniel E. Barber

Activation Energy (E,) of Tribochemical and Heterogeneous Catalytic Reactions.............ccoceeoereieieiincienenieieeeeee 34
C. K. Kajdas, A. Kulczycki, K. J. Kurzydlowski, G. J. Molina

Using Linear Sweep Voltammetry for Diesel Engine Oil Condition MoNitoring ..o 37

Amy Fentress, John Sander, Jo Ameye
Comparison of Leakage Performance in Three Types of Gas Annular Seals Operating at a High

LI 0] 0T = L (0] =SOSR U RO TP 42
Luis San Andres, Zachary Ashton, Adolfo Delgado

Effect of Soybean Oil and EP Additives on Surface Wear under Boundary Lubrication Conditions.............c.cccc....... 46
Svajus Joseph Asadauskas, Ted G. McClure, James R. Mieczkowski, John P. Baltrus

Mist(erious) Mechanisms of Lubrication of the Pumpless Refrigeration COMPressors .........ccoooeeeirerienenieneeienenienns 56

Valery V. Dunaevsk
Friction and Wear of Peek Reinforced with Carbon Fibers in Nitrogen at Normal and Cryogenic

LI 0] 0T = L (0] -SSP R PSP 60
Tomonaga Oyamada, Masahiko Ono, Youichi Murai, Haruo Miura, Tetsuya Kuwano

Synthesis and Tribological performances of New MoxW1-xS2 (0=x=1) Inorganic Fullerenes............c.ccccocevverrininnncne 63
Johny Tannous, Fabrice Dassenoy, Michel Belin, Jean-Michel Martin, Andrew Bruhacs, Wolfgang Tremel'

Nano- and Micro-Scale Abrasivity and Hardness of Lunar Regolith Simulant ... 69
K. Ishibashi, M. Suzuki, P. B. Abel, K. Miyoshi

In-situ Studies for Lubrication Mechanisms of NanOPartiCleS ..........ccccuiiiiiiiiiiiieieceese e 77
Fabrice Dassenoy, Michel Belin, Jean-Michel Martin, Gilles Montagnac, Bruno Reynard

A Review of Engineered Surfaces for Valvetrain Friction Reduction and Wear .............cccccoovveieneiiisnsese e 83
Arup Gangopadhyay, Douglas G. McWatt, Robert J. Zdrodowski

Physical, Chemical and Performance Testing of Bio-Based FIUIGS ...........cccoiiiiiiiiiiiiiee e 87
Mark Miller

Modification of Contact Performance USING COAtINGS .......cciieiiriirieieieesie sttt sttt b sesne e s 90
W. Borchers, V. Bakolas

Bearing Optimization Using a 3D-Dynamic SIMUlation TOOI .........cccoiieiiiiiiiiie et 94
V. Bakolas, O. Koch, K. G. Schaeffler

Determination of Fatigue Loads 0f COMPIEX SYSTEMS .......ciiiiiiiiiiieie ettt se e besae e 98
V. Bakolas, S. Lenssen, A. Degtiarev, K. G. Schaeffler

Rolling-element Fatigue Testing — A TUITOFTAL .......ccoiuiiiiiii bbb 102
Brian L. Vicek, Erwin V. Zaretsky

Adhesion and Friction Forces on Silicon Wafers with Dual Surface Modifications at Nano-scale..............cccccceceee 137
Kyounghwan Na, R. Arvind Singh, Duc-Cuong Pham, Sungwook Yang, Eui-Sung Yoon

Non-Newtonian Effects on Film Formation in Grease Lubricated Radial Lip Seals...........ccccoieiiiiiiininiiiienee, 140

P. Baart, P. M. Lugt, B. Prakash



Application of Modified Direct Algorithm for Multi-objective Optimization of Air Bearings .........c.cccccoeeverreinennne 143
Nenzi Wang, Shih-Hung Chang, Kuo-Chiang Cha

Bright Stock Alternatives in Formulating Gear OilS @nd GIrEaSES ..........ccuvviirerierieieineiesesie e e ste e see e seeseeressenees 146
James N. Vinci, Brian B. Filippini, Robert D. Profilet

Boundary Lubrication of Glass — Rubber Sliding Contacts...........ccccoviiiiiiiiiicc e 156
E. Van Der Heide, C. M. Lossie, K. J. C. Van Bommel, S. A. F. Reinders, H. B. M. Lenting

LUBRICATION Life of Angular Contact Ball BEAING..........ccooiiiiiiiiiiiisie e 160
Takashi Azuma, Osamu Saita, Yuji Onuki

Investigations on the Power Losses and Thermal Effects in Gear TransSmiSSiONS ..........ccccooerereiercrieneneseeesieseeeens 168

Gilles Koffel, Christophe Changenet, Fabrice Ville, Philippe Velex
Pin-Boss Stress Analysis Coupled with Oil Film Pressure of a Diesel Engine Piston Receiving High

(0] 401 01U Ao T = =TS U | TSSO U S URPR 171
S. M. Chun, J. S. Lee, D. H. Joo, S. J. Park

Thermal Analysis 0f ROIING EIEMENT BEAINGS .......ooviiiiiiieite ettt st be et sa b e e eresbesbesren 175
Francois Pouly, Christophe Changenet, Fabrice Ville, Philippe Velex, Bruno Damiens

Lubrication Performance of Liquids of Different Viscosities in Mems DeVICES ..........ccvererineiiiiinieneneneeesc e 178
I. S. Ku, T. Reddyhoff, J. H. Choo, A. S. Holmes, H. A. Spikes

Carbon Nano-onions As Lubricants. An Experimental and Computational Investigation.............ccccocreieiiiencnnnn 181

J. M. Martin, L. Joly-Pottuz, N. Ohmae, N. Matsumoto, E. W. Bucholz, S. B. Sinnott

Exploring Operation Mechanisms of the Flexible Metal to Metal Face Seal: Part | - Numerical

LY [T (= T oI T Lo ANV = 1T F= L a o] o 13O SOTOPTURTRRSPSPR 185
Yong Wang, Yong Li, Tian Tian

Simulations of Lubricants Between Aluminum Surfaces: from Quantum Chemistry to Continuum

IVIOTBIS. ...t E bR et 189
L. T. Kong, C. Denniston, M. H. Muser
Recalibrated Equations for Determining Effect of Oil Filtration on Rolling Bearing Life ..........ccccooioiiiiiiiiinne. 193

William M. Needelman, Erwin V. Zaretsky
Exploring Operation Mechanisms of the Flexible Metal to Metal Face Seal: Part Il - Scoring and

LLEAKAGE ANGIYSIS ....vcviiieitiiteiteie ettt ettt e et b et et e b e e oAb e st R R e R e b e At e e Rt Reebe b et et et e Rt eReeteebe st et e e eneeteare s 196
Yong Wang, Tian Tian

GENESIS OF SUPERLOW FRICTION WITH NANO-SMOOTH DIAMOND COATINGS ........ccoovveiniiinne, 200
M. I. De Barros Bouchet, C. Matta, T. Gries, L. Vandenbulcke, Th. Le-Mogne, J. M. Martin

Experimental Analysis of Circular Air Bearing Dynamic CoeffiCients..........ccocooiiiiiiiiiii e 204
Pierre Matta, Mihai Arghir, Olivier Bonneau

XRF Spectroscopy for Filter Debris Analysis and Individual Particle Identification............ccccoocooviiiiininiiiiienne 207
Allison M. Toms

Reliable Filtration of High-viscosity Gear FIUIdS iN DraglineS..........ccooeiiiiiiineiiieese e 210
Christian M. Bauer

A Test Rig for Evaluating Gas Lubricated Bearing PerfOrmance.............ccooviiiiiiiiiieieie et 214
Nicoleta M. Ene, Florin Dimofte, Abdollah A. Afjeh

The Effect of Boundary Film on Tribological Behavior of Mild Carbon Steel..............ccocoiiiiiiiiiiicee 217

C. Lorenzo-Martin, O. O. Ajayi, R. A. Erck, G. R. Fenske
Real-time Testing of Bioburdens in Metalworking Fluids Using Adenosine Triphosphate As a Biomass

1T To= (o] OSSR 221
Frederick J. Passman, George L. Egger Il, Sarah Hallahan, Brent W. Skinner, Mark DeSchepper

Low Friction Surface Coatings Obtained Using Nano-Filled Polymer and Laser Radiation..............cc.ccccceveviiiiennnne 230
N/A

Analysis of Tribological Behaviour of Cast Iron Textured Surfaces for Cylinder Liners Application ...................... 233

Vincent Fridrici, Julia Keller-Espinouse, Philippe Kapsa, Jean-Francois Huard
Effect of Substrate Material on the Tribological Performance of PTFE based Polymeric Coatings in a

(O @ 2 = 0 V71 0] a1 14 T=T o | AP PRRTTPR 236
Diana Dascalescu, Kyria Polychronopoulou, Andreas A. Polycarpou
Morphology and wear mechanisms of PA66/carbon nanotubes injection moulding products ............cc.ccceeveinienns 239

Li Qiu, Xuguang Liu, Y. Xu, Y. K. Chen
Free Surface Thin Layer Flow Modeling of Contact Pressure Induced Lubricant Migration in Rolling

EIIMEBNT BRAKNINGS ...ttt bbb bbb h bt b e bt bt e e b e e e h e e b £ e bt e b e b e b et et e bt eb e e bt st e b e et et e b e 241
M. T. Van Zoelen, C. H. Venner, P. M. Lugt
Dry Air Purging for Water Contamination CONTIOL.............coiiiiiiiiieie et 244

William M. Needelman, Gregory L. LaVallee
Tribological Investigation on Effects of Cold Deformation on Wear of 6061 AL-Alloy-S,Cp Composite

Under the RoHING-SIiAING CONITIONS.........c.oiiiiiieie ettt se e e reebeebestesbeseenseseaneanas 247
N. C. Murmu, S. K. Mukhopadhyay



Tool Performance When Drilling Sintered Nickel-base Alloy with Uncoated Carbide Tool ...........ccccooiiiiiiinenne 251
E. O. Ezugwu, J. Bonney, E. Ugwoha

Characterisation of Microstructural Transformations in Micropitted Gears.............ccovevreiniiineieneieeeseenes 254
Brian A. Shaw, Chris J. Aylott, Adrain Oila, Tze C. Jao

Friction and Wear Measurements of Hard-carbon and Nitride Coatings Sliding Against 52100 Steel

in Commercial Gear Qils at Elevated TeMPEIratUIES.........ccvciiiiiiiiiieieeiee sttt a e esbe bt a e sestesbesees 258
R. A. Erck, C. Lorenzo-Martin, O. O. Ajayi
Feasibility of Applying Active Lubrication to Dynamically Loaded Fluid Film Bearings............ccccoovinenenniniencnne. 261

E. A. Estupinan, I. F. Santos

Advantageous Characteristics of Graphite Free Forging Lubricants to Environmentally Friendly
RVA o] S o - Lot OSSPSR 264
Yoshiyuki Yoneta, Koichi Goto, Fujisawa Kyodoyushi

Advanced Diagnostics for In-situ Measurments of Lubricant Composition at the Piston and Liner

INEEITACE ...t b bR b bRttt 267
Simon A. G. Watson, Victor W. Wong

Impact of Fresh and Sheared Oil Viscosity Requirements on the Formulation of Hydraulic Fluids......................... 271
S. N. Herzog, C. D. Neveu, M. J. Alibert

Molecular Dynamics and Finite Element Coupling Method for Nanoscale............ccoooiiiiiiiieiciic e 274
Geng Liu, Ruiting Tong, Lan Liu, Tianxiang Liu

Experimental Study of Aluminium Cold ROIING FIUIAS .........ccoiiiiiieiie s 277

Arnaud Riss, Thierry Kouvtanovitch, Franck Eydoux

Incompressible and Analytical Study on Strong Coupling Thrust Gas Dearing with Double

HEETINGDONE ... bbb h bbb bt h e b e bbb e b e e e st e b e eb e e bt st et et ene et e ebennes 280
S. M. Yao, H. W. Ma, L. Q. Wang

Tribological Evaluation of Piston Skirt/Cylinder Liner Contact Interfaces Under Boundary

(U] o] g Tor=1 T ol @] o To 11 £ o] o 13O RPRTURTSUSRRTR 283
Nicholaos G. Demas, Robert A. Erck, George R. Fenske

Studies of Antiwear Film on 52100 Steel Using Synchrotron Light-based Techniques .............cccoveriiiicinicnnnene, 286
J. G. Zhou, J. Thompson, J. Cutler, M. Kasrai, M. Bancroft, E. S. Yamaguch

Friction of Integrated Circuits for Chemical Mechanical Polishing with Varying SIUrries...........ccccoovieieiiiicninne, 289
Chad S. Korach, Joseph A. Levert, Robert Fedele, Bradley Toman, Daniel Borbeau

Typical Strong Coupling TRIUSE GaS BEAIINGS .....c..eveiiiiiitirieite ettt sttt b bbb e be b b ane 293

S. M. Yao, H. W. Ma, L. Q. Wang

Numerical Simulation of Thermal and Roughness effects on the Performance of Finite Tilted Pad

] [T L= gl 2= T T o OSSPSR 295
Prawal Sinha, Getachew Adamu

Design and Study of Molybdenum Sulfide Nanoparticles Based on Multicomponent Chemistry Using

Phosphorous and BOFron COMPONENTS. ......c.cviiiiieieitisteteseete e sttt a e tesbesbestesbe e eseesaabesbessesbe s esseseebeebessesbessenseseaseass 299
Dmytro Demydov, Ajay Malshe, Atanu Adhvaryu

Acoustic Emission Acitivities During Incipient Damage Monitoring Under Different Loadings in

ROIING CONTACE FALIGUE PrOCESS.......ititieeiieiieieete ettt b ettt b bttt h ekt b e e b b e b e e e st e b e eb e bt st e b e et ebeenennas 302
Ziaur Rahman, Hiroaki Ohba, Takeo Yoshioka, Takashi Yamamoto
Measurement of Vertically Aligned Carbon Nanotube Array Bulk Friction in Contact with Silicon........................ 305

Chad S. Korach, Alex Reiner, Changhong Cao

Effect of Normal Force on Fretting Wear Mechanisms of a Ti/CuNiln Contact: A Tribochemical

A o] o1 o= o o OSSOSO UPSSPRTN 308
C. Mary, T. Le Mogne, J. M. Martin, S. Fouvry

Fundamental Understanding Role of Metallic Nanoparticles on the Behavior of MoS, Nanoparticles

through the Study of Chemo-mechanical Properties of Tribofilm ... 312
Wenyang Zhang, Dmytro Demydov, Ajay P. Malshe, Atanu Adhvaryu, Ali Erdemir

Investigating Tribological Properties of MoS, Nanoparticles based Machining Fluids for Minimum

Quantity Lubrication (MQL) GFiNAING ........couiiiiieiieieieiee ettt sttt e e et e tesbestesbe e eneeseasesseneenes 315
Parash Kalita, Albert J. Shih, Arpana Verma, Ajay P. Malshe

Metal Thinning and Lubrication in Sheet Metal FOrMING ..ot 321
N/A

Soybean Lubricant Market OPPOITUNITIES ..........ooiiuiiiiiiei ittt bbbttt sb et bee et sb e b e s 323
David B. Smith

Dry and Wet Contact Analyses for the Study of Friction and Wear Trends...........cccooieiiiineneieienese e 326
Shaobiao Cai, Yongli Zhao, Bharat Bhushan

The Scheme and Algorithm for the Dynamic Simulation of Lip Seal with Textured Surface..........c..cccoceierniinnnnne 329

Wei Li, Lyndon Stephens



Shouldn't Grease Upper Operating Temperature Claims Have a Technical Basis? ..........c.ccoceoeiiinieninencieescne 336

Chuck Coe

Contact Properties of Wet Clutch Friction Material .............ccooiiiiiiiciieee e e 338
M. Ingram, H. Spikes, J. Noles, R. F. Watts, S. Harries

Rolling Contact Fatigue Cracks in the Presence of @ LUBIICANT...........ccocoiiiiiiiiiic e 341

R. Balcombe, M. Fowell, A. V. Olver, D. Dini
Emulsifiers with Improved Lubricity and Foam Suppressing Properties for Water Miscible Cooling

[T ] o] g [o= T | £ OO OSSOSO PR PP TTPOURPRPR 344
Martin Stolz, Ludger Bosing

Comparison of Friction Properties of DLC Coatings in DLC/DLC CONtACES ........ccouiiiiiiineieeeesicse e 347
Balasubramaniam Vengudusamy, Hugh A. Spikes, Riaz A. Mufti, Gordon D. Lamb, Jonathan H. Green

Onling Wear MONITOrING OF SPUI GRATS .......ciiiiiiieieieiee ettt ettt st et st e e st e seebeebeste b e s eneeseabesbeneenes 350
H. Hirani

Magnetorheological Smart Automotive ENGINE MOUNT...........cccoiiiiiiiiiiieiic et ve s 353
H. Hirani

Advances in Miniature INFrared SPECLIOSCOPY .....cceiuiruirieieieierieite sttt ettt sttt sttt sb et se et et e bt st s b e et e s e eseabesbesren 356
R. Butler

Experimental and Numerical Anaylsis of Flow and Pressure Fields Inside a Shallow, Variable Depth

Single Pocket HYAroStatic BEAING ........cc.oiiiiiieie ettt ettt et et et e e e st ebesbesbestenbeeeneaseanen 402
F. E. Horvat, M. J. Braun

Influence of Viscosity Modifiers on Hydrodynamic FriCtioN ...........ccoceiiiiiiiiiiie i 405

J. Holtzinger, J. Green, G. Lamb, H. A. Spikes
Bismuth Sulfide (Bi,S3) as the Active Species in Extreme Pressure Lubricants Containing Bismuth

Carboxylates and SUITUF COMPOUNGS ........c.oiiiiiiiiieiieeieee ettt ettt b b b et bbbttt be e e st et 409
Robert Hart, Ali Kerr, Nate Eckert

A New Approach for Fatigue Modeling of Dented Surfaces Under EHL Line Contact ...........ccocooeieiiiiiencinicnenne 412
Anurag Warhapande, Behrooz Jalalahmadi, Farshid Sadeghi

Challenges of INvestigating RUNNING-IN .........oiiiiiiiieic ettt et besbe et e e eneeneabesbe e s 415
Daniela Proprentner, Agnieszka Karpinska, Andrew V. Olver, David J. Ewins

A Pump Seal Selection Guideline Complementing AP 682 / 1SO 21049 .........ccciiiiiieiiiiiii e 419
N/A

A Discrete Element Approach for Modeling the Dynamics of Deep Groove and Angular Contact Ball

Bearings With FIEXIDIE Cages .........oiiiiieieeieiee ettt ettt be st b et e st bt et eebese et e e e n e e b e ebeebeseeabesne s eneaneanas 422
Nick Weinzapfel, Farshid Sadeghi

A Voronoi Finite Element / Damage Model for Life Scatter in Rolling Contact Fatigue .............ccoovevieienicnnicennnn 425

Behrooz Jalalahmadi, Farshid Sadeghi
Formaldehyde Release Biocides: A Comparison of Airborne Formaldehyde Measurements to

Predicted Values in @ Machining ENVIFONMENT ...........ooiiiiiiieie et sbe et neeresvennen 428
Philip R. Miller
Fretting of WC/A-C:H and CR2N Coatings Under Grease Lubricated and Unlubricated Conditions...................... 431

Benjamin D. Leonard, Farshid Sadeghi, Ryan D. Evan, Gary L. Doll, Paul J. Shiller
Environmentally-Friendly Machining Temperature Analysis for Reaming with Minimum Quantity

[T o] g To=1 o] PO OSSOSO 434
S. Kurgin, J. Dasch, D. Simon, G. Barber, Q. Zou, X. Wang

Quantification of Fabric Sensory Tactility and Correlation with Surface Properties ..........ccocoooevviiiieninencieiceenn, 436
Christian J. Schwartz, Matthew Darden

An Analytical Solution to an Archard-type Fractal Rough Surface Contact Model.............cccccovvvveiiiiiinincicicene 440
Robert L. Jackson

Wear Analysis of Automobile Clutch Plates-A High Resolution Microscopic APProach...........ccceovvercnencinineniens 443
A. K. Basu, Ashutosh Pandey, Vinay Choudhary

Liner Surface Improvements for Low Friction Piston RiNG PACKS .........cccooiiiiiiiiiie e 455
C. Anderberg, F. Cabanettes, Z. Dimkovski, B. G. Rosen

Performance of Ftir and Chemometrics for Oil Condition Monitoring of Gas Engine Oils ..........cc.cccovivnciniennns 460

N. Dorr, A. Grafl, Y. Felkel
Novel Corrosion Sensor Based on Capacitively Coupled Electrodes for Determination of the Oil

COMTOSIVEINESS .....vviseiiiete ettt bbb b e bR E e R E R b b0 bR e e R bt b e bRt st e n et nr s 463
N. Dorr, C. Schneidhofer, B. Jakoby

Hard Deposits in the Combustion Chamber of Biogas Fuelled Stationary Gas ENgines............cccoceoerereneicniniencnn. 466
Nicole Doerr, Charlotte Besser

The Value of Tribology (Part 1) Analyses from the Macro EConomic VIeWpPOINt..........cccooveiiniinncnneineenseneenes 469

Akira Sasaki, G. L. Sakhrani



Corrosion Properties of lonic Liquids at Elevated Temperatures and Humid Conditions.............cccccoceieieiiiencnnenn 491
Nicole Doerr, Christoph Gabler, Ameneh Schneider

I LAVZ LT TN i I T o] (oo | OSSOSO 494
G. L. Sakhrani, Akira Sasaki

Varnish Problems of Modern Gas TUIDINES .......ccoiiiiiiiii ettt 508
Akira Sasaki

Porous UHMWPE Scaffolds Impregnated with Bio-derived Materials: A New Class of Orthopaedic

LY AT g - OO SO PSSP U T PTUTPOPPRPRTPR 541
Christian J. Schwartz, Kevin G. Plumlee

A Parametric Investigation of a Lab-scale Electromagnetic Launcher Using Finite-element Analysis...................... 546
Edward Kimn, ltzhak Green, Richard Cowan

Formulating and Testing of Engine Oils With Bio-CONTENT.............ccooiiiiiiiie e 549
Frances E. Lockwood, Daniel J. Dotson, David B. Smith

Simulation of a Hydraulic Rod Seal with a Micro-Patterned Sealing SUrface ..........ccccocviiveiiciecis e 552
Bo Yang, Richard F. Salant

BIODASEA LLUDFICANTS ...ttt b bt h b e bt bbb et s b e bt eb e bt et e b et et e ebe e 555

Herman Paul Benecke, Daniel Garbark, Steven Shaffer
A Novel Method for Quantitative Determination of Ultra-low Wear Rates: Application to Multiphase

AAL=ST ATIOYS ...t b b E bR R R R R h bR R R bR Rt bbbt n e 557
Dmitry Shakhvorostov, Leighton Coatsworth, William Lennard, Peter Norton, Sanjib Day, Ahmet Alpas, Thomas
Perry

Numerical Study of the Process Fluid Flow Before the Abrasive CONtact............c.cooevviiiiiiniiicesee e 560
Stefan Mihic, Sorin Cioc, loan D. Marinescu, Michael C. Weismiller

On the Experimental Identification of Active Lubricated Bearings Parameters ..........coccoooeiereienineneneneeeeese s 563
llmar F. Santos

Lubricant Properties of Modified Vegetable OilS ..o et 566

Brajendra K. Sharma, Kenneth M. Doll, Joseph M. Perez, Sevim Z. Erhan
Friction and Transfer Layer Formation in Fcc Metals: Role of Surface Texture and Roughness

PAFBIMETEIS ... bbb bbb bbb 569
Predeep L. Menezes, Kishore, Satish V. Kailas, Michael R. Lovell

Mechatronics Applied to EIastonydrodyNamIiCs...........coeiiiiiiiiiieieiee e bbb 572
llmar F. Santos, Asger M. Haugaard

Friction in Metal Forming Processes — A Study Using Experiments and Simulation ..., 575
Predeep L. Menezes, Kishore, Satish V. Kailas, Michael R. Lovell

Directional Friction: Concept and Implementation by Hydrodynamic Lubrication Technology..........cccccoeenienns 578
Z. M. Zhang, Q. An, W. J. Zhang

Imbalance Response of a Partially Sealed Squeeze Film Damper for the Flexible Rotor model ...............cccccvvennen. 581

Changhu Xing, Minel J. Braun
A Simple Computational Algorithm for the Analysis of Thermal Elastohydrodynamic Lubrication of

1) T T (I I o T o] g1 7 Ty OSSOSO 584
Hasim Khan, Prawal Sinha, Anupam Saxena

Experimental Investigation of Water-lubricated Foil Journal BEarings..........cccoevvriinierniiieienccsee e 588
Piotr Hryniewicz, Artur Olszewski, Michal Wodtke

Hydraulic EfficienCy DEVEIOPIMENT.........coviiiiiiii ettt e bt e st e e e st e teebeebestesbe b enseseaneens 591
Fabrice Herrero, Barton J. Schober, Brian Filippini, Ed Akucewich, Elizabeth A. Schiferl

Potential Biodegradable Lubricant Materials: Saturated Branched-Chain Fatty Acid ISOMers............cccccoeeeenene. 593

Helen L. Ngo, Robert Dunn, Brajendra K. Sharma, Winnie Yee, Andrew McAloon, Eunha Hoh, Thomas A. Foglia,
Michael Haas

Shear and Wear of Hydraulic Fluids using Star and Linear PMA Viscosity Modifiers..........c.ccccovviiiincinicnnnenn, 596
Barton J. Schober, Brian Filippini, John Durham, David Price
Contribution of Passenger Vehicles to Air Pollution in the United States and the Search for Benign

ENQING Ol AGGITIVES.......cviiiiiicice ettt b ettt te et e e be st et e e e st et e e be et e b et e e es s ereebeebesbesbessensereanentis 599
K. Komvopoulos
FEA of PTFE Lip Seals — Adjusting the Contact Area for Perfect Working Conditions...............cccccovinciiinencnn. 602

F. Bauer, W. Haas
Evaluation of an Alkyl Sulfate Series of 1-Butyl-3 Methylimidazolium Based Room Temperature

lonic Liquids for Use as AeroSpace LUDFICANTS. .......ccoiiiiieiiiciseie ettt sttt ne e sne e 605
Ryan M. Richard

Thermal Conductivity Measurements of Coolants with Nanofluid by Three Measurement Techniques.................. 623
Javier A. Narvaez, Lois J. Gschwender, Robert J. Wilkens

Characterisation of the Tribofilm on a WC-DLC Coating under Sliding-Rolling Contact Conditions..................... 626

K. K. Mistry, T. Haque, A. Morina, D. G. Yablon, A. Neville, M. N. Webster



Thermodynamics, A Bridge Links Chemistry and Mechanics in Surface Frictional Contact, and Its

Application for Blank Preparation in Coining Industry
Tony Ying, Uvon Tolbert, Modesto Vergara, Ron Harrigal

Mesh Movement Method for transient Simulation of Annular Cavities: Application to Prediction of

Fluid FOrces in SQUEEZE FIlM DamMPEIS.....c.vciiiiiieitiieeete ettt sttt be e b e be st et et eseebesbesbe st e saesseseebeabesaenren
Eric M. Ngondi, Thomas Gronsfelder, Rainer Nordmann

Oil Conditioning As a Means to Reduce Lubricant ASh REQUIFEMENTS...........ccceriiiiiiiiiiiiie e
Simon A. G. Watson, Victor W. Wong, Darrell Brownawell, Scott P. Lockledge, Scott Harold

Advancement in Oil Analysis Alarm Systems
Tom Schiff

Author Index





