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STLE Annual Meeting

The 66th Annual Meeting of the Society of Tribologists and Lubrication Engineers was held on May 15-19, 2011 in Atlanta, Georgia USA.  The meeting consisted of five days of technical presentations, a commercial exhibition, and a poster session.  About 1100 attended from many countries.  There were technical sessions in 22 areas of tribology with the following subjects having five sessions:


Nanotribology


Lubrication Fundamentals


Fluid Film Bearings


Commercial Marketing

The last is unique to STLE.  It allows commercial companies to essentially sell their wares at these sessions.  A relatively new conference area was “Wind Energy.”  There were three sessions in this area and they were well attended.  The following are some observations/comments relating to the meeting


*Keynote –The biomemetics movement has gone down to insects.  They are now looking at the nanofeatures of beetles, flies, spiders, and their kind.  Also, they are trying to figure out how snakes move – how their skins have amisitapies to allow sidewinding and other snake motions.  I learned how a 6-legged beetle can still cling to a ceiling after 4 of the 6 legs are removed.  However, I still have this urge to kill these nanofeatured creatures if they penetrate my territory.


*DLC is being studied to death – especially how to keep it from being removed by the myriad of chemicals that are used as oil additives.  One company tested 3 DLC’s versus 80 oil additives.


*There were five sessions and many papers on “nanotribology” which is a euphemism for friction and wear testing with scanning probe microscopes.  There is now a movement in this area to use these devices to make nano-sized devices as well as the normal “single-asperity” uses that we are all familiar with.


*A talk by a rubber chemist from a rubber company who makes rubbers for sliding applications (seals, O rings, etc.) suggested the need for fundamental research in this area.  Rubbers are “designer materials” made by mixing a wide variety of ingredients and then subjecting them to processing with even more variables.  Each “batch” of rubber may have different tribological properties   For example, the filler particles (carbon black, etc.) are larger than the rubber molecules you get viscous drag. This is not a good situation for users.


*At lunch, I learned that manufactures of racing skis get only 6 pair that are “fast” from a lot of 100 and nobody still has a good answer for the incredible variation of friction that occurs between plastic ski bottoms (PE) and different “types” of snow.


*A new concept for me in biotribology was the use of 3-dimensional woven fabric inserts to replace damaged cartilage in knees.  I hope this works.  My knees are failing.


*I learned that there is a surface property called “superhydrophililic micronanotopography.”   This means that a polished surface is PVD coated with silicon, which is made full of holes by aluminum induced crystallization of amorphous silicon (nanotexture), then abrasive blasted (microtexture).  It then loves water as shown by contact angle measurements.  It was also shown to love oil and then became “superoleophilic----, etc.


*DLC lowers friction even under hydrodynamic lubrication conditions.  Coating both surfaces produces the most reduction.  How can this happen when the surfaces do not contact?  DLC alters the polar component of surface energy in the separating oil.


*Proper friction force measurement in reciprocating requires a sampling rate sufficient to capture forces between each strokes, consideration of phase shift errors, use of Bessel-filter measurement of the natural frequency of the force measurement system and the tribosystem in addition to selective use of output data.


*Wind turbines are still not meeting their 20-year design life because of tribology problems.


*There is still a great deal of interest in using the 4-ball test to evaluate lubricants.


*A model was proposed at the conference that makes fretting tests unnecessary.  Simply do a few back and forth cycles (4) at the desired amplitude and load and record the tangential friction force vs tangential displacement characteristics for these cycles and solve for some mathematical quantities such as slip index and slip ratios.


Overall, these STLE annual meetings are becoming the “place to be seen” for tribologists.  The attendees have evolved from individual lubrication specialists to mostly academicians and corporate researchers.  The president who assumed office at the meeting, Mike Duggen, is a tribology researcher at Sandia National Labs.  The annual STLE meeting is now a “required” function for practicing tribologists.

The 18th International Conference on Wear of Materials April 3-7 Philadelphia USA

The composition of the attendees for years has shown a continuing reduction in US/Canada attendees and an increase in attendees from Europe, Latin America and Asia.  The evolution seems to follow the planet’s economic activity.  The papers presented were arranged in familiar categories like “Abrasive Wear,” “Erosion,” “Surface Engineering,” “Biotribology,” “Sliding Wear,” and some non-traditional categories like “Applied Tribology” which included papers on machine components such as seals, gears, valves, etc.  There were five keynote lectures:  two on nanotribology, one on biotribology combined with diesel engine tribology, one on space tribology, and one on the tribology problems with wind turbines.

Some reflections on some of the talks I attended are below:


*”Fish and visitors stink in three days” -- Ben Franklin.


*Ben Franklin invented the lightning rod


*500 atoms wear from an AFM trip in a one-session scan


*AFM’s can be used to “machine” atomic and nano devices


*The microscale abrasion tester (ball cratering) test ranks materials differently from the dry-sand rubber wheel test.


*The international space station orbits the earth every 90 minutes.


*Engineering materials in space must survive temperatures ranging from -100oC to 40oC and erosion from atomic oxygen at 1.2 km/s.


*There are four types of fretting motion: 



1.
Tangential (back and forth 


on a counterface.



2.
radial (pushing downward 


on a rider on a flat).



3.
torsional (tending to twist a 


rider endloaded on a flat). 



4.
rotating (rotating a rider on a 


flat same angle increment).


*Plasma electrolytic oxidation (PED) is being used to produce wear-resistant coatings on magnesium, titanium, and aluminum.


*The formula for the ball wear in the microabrasion test is 
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 where b is the scar diameter and R is the radius of the ball.


*A study was conducted using 2mm diameter steel particles in the abrasive in the dry-sand rubber wheel test rig.


*There is a critical particle size (CPS) in abrasion below which wear greatly reduces.  The CPS differs with type of material.


*Diamond-containing hardfacing is being used on the holders of diamond tools for rock drilling.


*Big, hard metal phases work better than small hard phases in resisting abrasion.


*Cryotreating of steels significantly improves impact wear.


*Polymers with high Tg and crystalline polymers with low Tm have better fretting wear resistance.


*Heat silicon carbide in Argon until the silicon goes off and you end up with a single layer of graphene which is a good lubricant.


*Graphene does not require self-mating like graphite.


*Skin is being studied by a pinch-tester, a ball-on-skin tribometer and a dynamic indentation test.


*Skin is anisotropic


*Life of wind turbines is about 20 percent of their design life – the rolling element bearings fail.


*WC/C PVD coatings are being used to address roller failures in wind turbine bearings.


*Cryogenic treatment can produce precipitation of phases that can only be seen by TEM.


*Silicon material cannot be used for rolling elements in bearings if the Hertz Stress is more than 6 GPa.


*Rain decreases railroad track wear.


*Polycrystalline diamond is being used self-mated in thrust bearings in drilling oil wells.

Overall, the conference was a huge success and the conference organizers are to be commended for their efforts.  There were about 200 papers and more than 100 posters.  The participation was more international than ever before (more than 35 countries) and the papers’ subjects were just as diverse.  The venue was very good.  The conference was held at the Sheraton Society Hill which is in the historic area of the city – the home of its major tourist attractions – the buildings where the United States was formed.  The next WOM will be in Portland, Oregon (2013) and promises to be equally successful

ASTM Committee on Wear and Erosion

Baltimore, MD USA

June 22-23, 2011


The following is an informal account of the proceedings of the spring 2011 meeting of the ASTM G2 Committee on Wear and Erosion.

Abrasion Wear Activities:


The G02.3 Subcommittee on Abrasion Wear was chaired by Steve Shaffer (Battelle).  Ken Budinski (Bud Labs) reported on ballot results to date on the ASTM B611 Standard on a high-stress abrasion test (30 grit abrasive, steel wheel).  The standard was first balloted in the fall of 2010.  The reballot addressed the negatives and comments from the first ballot.  It was the consensus at the meeting that the figures in the standard need to be professionally drawn.  Our staff manager, Kate McClung, will check with Falex to make sure that their machine conforms to the drawings.


Scott Hummel (Lafayette College) agreed to review the ASTM G75 slurry abrasion for reapproval balloting.


Mike Anderson (Falex) will review the ASTM G105 wet rubber wheel abrasion test for reapproval.


Steve Shaffer will ask Jeff Hawk to review the ASTM G132 pin abrasion test for reapproval.


The sand availability problem on the G 65 dry-sand rubber wheel test has disappeared and the work item on sand availability will be closed out.


Mike Anderson will register a new work item to investigate rubber problems with the G65 test.  The current rubber from a sole supplier produces even values higher than allowed in the standard.  He will also reballot a version of the G 65 standard without the wear volume “standard” for D2.


Scott Hummel will do a new interlaboratory test with the G 65 machine to update the standard with recent results.

Non-abrasive Wear Activities:

The Baltimore meeting was chaired by subcommittee cochair, Mike Anderson.  Mike reported that a new guide was balloted and approved on “Standard Guide for Measuring Wear Volume of Piston Rings and Liners.”  The standard presents the procedure and formulae for wear volume calculations on these rather complex shapes.

Friction Activities:

Chair, Ken Budinski, reported that the work item on adding “Friction Laws” to the G115 standard has been dropped because of lack of interest.  Steve Shaffer and Peter Blau (Oak Ridge National Lab) offered to review the “laws” once more for consideration.


Ken Budinski reported that he reviewed the ASTM G181 ball bearing friction test for reballoting and determined that the word “revolute” was inaccurately applied in the standard.  It will be replaced (in two places) with “rolling element bearing” and the standard will be balloted for reapproval


Peter Blau reported that a research report (G02-1013) is available from ASTM for a fee on the “Interlaboratory Study to Establish Precision Statements for ASTM G121-11 Practice for Conducting Friction Tests of Piston Ring and Cylinder Liner Materials Under Lubricated Conditions.”

Terminology Activities:

Chair, Peter Blau, reported that a new definition of wear was approved:



Wear, n – alteration of a solid 
surface by progressive loss or displacement 
of material due to relative motion between 
that surface and a contacting substance or 
substances.

Future Symposia:

Peter Blau is organizing ASTM G2 participation in the “3rd International Symposium on Tribo-Corrosion” in Atlanta, GA, USA on 19-20 April 2012.  A call for papers is out.  The symposium will be held in conjunction with the G2 Spring 2012 meeting.

Future G2 Meetings:
· December 7-8, 2011 Sheraton New Orleans, New Orleans, LA

· April 20, 2012   Atlanta, GA (Georgia Tech)

· September 2012  CSM Instruments, Boston, MA

Officer Candidates for 2012:

The following have been identified by the nominating committee as candidates for office in 2012:


Chair – Scott Hummel – Lafayette College


Vice Chair – Greg Dalton – Tribsys Company


Secretary – Mike Anderson – Falex Corp.

Tribology Events:

Dr. Peter Blau of Oak Ridge National Labs prepared the appended list of tribology events for the next two years. Thank you, Peter.

NOTE:
Wear News is the informal account of selected tribology events and the activities of the ASTM G2 Committee on Wear and Erosion.


Contributed tribology articles are welcome.  Send them and other inquiries to:


Ken Budinski


Bud Labs


3145 Dewey Avenue


Rochester, NY 14616 (USA)
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