Unapproved Minutes of

The March 24, 2004 Teleconferecne

Of the Mack Surveillance Panel

Wim Van Dam started the call with a review of the agenda which was:

0) Analysis and discussion of the Mack T-10 bearing supply  issues.

0) Review Jim Rutherford’s work to develop statistical models to predict T-10 lead performance based on other test data.

0) Jim Rutherford added an item to review the ACC template for the Mack T-11 test.

Lubrizol indicated that they had no new data to review with the group, so the first action was a review of the T-10 reference test result table which had been circulated by Jeff Clark. A question about the apparent variability of BWL within a single test for the last several “new bearing” results was answered with the observation that this was not an uncommon occurrence looking within the “normal” reference test results.

Bob Campbell suggested that the reference data could be sorted by both lab and bearing batch to see if there was any trend analysis that could be identified, and Jeff Clark took an action item (circulated earlier) to do so. 

Terry Greaves reviewed the second report circulated by Dana detailing their analysis of five different bearings: 1) recent batch with tin flash. 2) recent batch with no flash. 3) old style tin/lead flash dated 2002. 4) old style, 2001. 5) old style 2000.

Cross sections of all bearings showed fairly consistent overlay layers with a thickness of 11-13 microns, a visible nickel barrier with a thickness of about 1-2 microns and no ability to see the flash layer on any of the bearings.

EDS mapping of the layers showed tin migration with the greatest migration shown by the oldest bearings.

A look at the worn area of the bearing from the SwRI test with “target” lead performance showed that the overlay was worn all the way to the nickel barrier.  Finally, surface analysis of the O.D. of all bearings showed lead even on the 100% tin flashed bearings, but low lead on the unflashed bearings. Dan Lonowski indicated that the lead was probably contamination, and he suspects all of surface analysis data  is pretty noisy.  He also doubted that the flash layer was really contributing to the used oil lead analysis numbers. 

Scott Richards queried whether we could be seeing some kind of passivation due to a different alloying of the bearing materials, and  this initiated a lengthy discussion of the lead versus BWL correlation.

Dana took an action item to do a surface analysis of the material composition looking at the center of each of the bearing cross section coupons they have already prepped.

Dana reviewed the preservative oil used to protect the bearings stating that it is Ferrocote (?) 5850, and that it has been used for years in production, so this removed one of the potential variables the group had considered.

Greg Shank asked the Dana folks if they had any additional ideas, and this started a lengthy discussion  of bearing changes, production process changes and wear phenomena. Pat Fetterman indicated that T-10 lead is really a corrosive issue driven by oil oxidation, not abrasion. 

Bob Campbell again brought up the question of somehow changing the alloy composition, and Dan indicated he had no data to address that question.

Following another lengthy discussion, the group agreed to acquire ten sets of both main and rod bearings which have been removed from the production line before going into the final flash bath. These bearings will be Ferrocote treated and reserved for potential future reference tests.

The Dana folks dropped off line at this point, and the group  moved to review the most recent modeling work by Jim Rutherford. Jim reviewed his “round seven” presentation and concluded that, although the models do seem to predict lower lead results for low oxidation levels, they are probably “overfitted” and asking the data to give more detailed information than it actually can. His recommendation is to go back to a simpler linear model.

Bob Campbell noted two issues: 1) What is the status of the oxidation round robin? 2) What impact does the use of these models have on the Mack merit system?

Jeff Clark indicated that he is working to progress the round robin, and Jim Rutherford agreed to look at the Mack merit impact.

Finally, Jim Rutherford reviewed the ACC template for the Mack T-11 test. Several minor changes to the first pass profile were made, and the group agreed that it then accurately portrayed the status of the test. Jim indicated that he will send the revised template document to the ACC for further review.  

