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ASTM Mack T-10 Task Force members and guests,
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Regards,

Pat Fetterman
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This document is for ASTM committee use only. It shall not be reproduced, circulated, or quoted, in whole or in part, outside of committee activities, except with the approval of the Chairman of the Committee with the Justification of the President of the Society.

Action Items

0.1 Joe Franklin is to look at the soot levels of the used oils currently running in the subcommittee 6 round robin looking at the D664 TAN test. If the soot levels are too low, he will pull T-10 samples and ask the RR labs to run these as well. 
0.2 Joe Franklin is to contact the TMC for assistance in developing a precision statement for the Integrated I.R. oxidation techniques. (Carry forward from last meeting)

0.3 Joe Frankiln is to propose to the oxidation sub-group a revision to the oxidation units which will make the reported results similar to the results reported in the Sequence IIIF test. Unless there is a clear technical reason to not implement the change, the sub-group is encouraged to endorse the change.

0.4 Jim Rutherford is to look at potential methods of “normalizing” I.R. oxidation results to correct for varying soot levels.

0.5 Jeff Clark is to put a detailed piston deposit breakdown on the TMC website, preferably before the HDEOCP meeting scheduled for May 10, 2001.

0.6 SwRI/Scott Richards will host a Mack T-10/ Cummins M11-EGR build workshop with target timing of early June, 2001.

0.7 Jeff Clark is to organize a liner wear step measurement round robin to address concerns of bias among the labs.

0.8 All labs are again encouraged to send detailed operational data to Jeff Clark for posting to the TMC website to facilitate analysis of results versus operational conditions.

1. Call to Order/ Chairman’s Comments/ Membership/ Attendance

The meeting was called to order at 8:06 am by the Chairman, Wim Van Dam. Wim reviewed the agenda which is shown in attachment 1, and he indicated that we would actually start with a non-agenda item of reviewing the action items from the last meeting.

There were no reported changes in membership.

Pat Fetterman circulated a Membership/ Attendance list which is shown in attachment 2.

2. Approval of Minutes From the March 22, 2001 Meeting

Following a question regarding the availability of Scott Richards presentation from this meeting (not available), the minutes were approved as issued.

3. Review of Action Items From the March 22, 2001 Meeting.

3.1 Joe Franklin and Scott Richards are to confer and establish correct units for reporting oxidation results. DONE

3.2 Joe Franklin is to contact the TMC for assistance in developing a precision statement for the Integrated I.R. oxidation techniques. NO ACTION- carry forward

3.3 Joe Franklin is to keep the Chemicals subgroup active to develop a T-10 specific method for measuring TAN in used oil samples. ACTIVE- status reported in section 4.

3.4 Jeff Clark is to remove all oil consumption data from the TMC website until a standardized method of reporting the data is developed. ACTIVE- status reported in section 6.

3.5 Ken Goshorn recommended that all labs should standardize on Dow-Corning 732 Black silicone as the sealer to use when required. DONE- more discussion, but Ken re-iterated Mack position.

3.6 Jeff Clark is to send averaged operational data for all runs to Jim Rutherford for statistical analysis of test results versus variations in operational parameters. DONE

3.7 All labs with the capability are requested to measure exhaust gas NOx during phase 2 operation along with the current CO2 measurements. ACTIVE- Steve Kennedy presented data from ExxonMobil’s lab which is shown in attachment 3. Other labs are still working.

3.8 All labs are to submit piston deposit data to Jeff Clark for posting. This will facilitate analysis of deposit data as a potential back-up for the 1Q test. DONE     

3.9 Wim Van Dam is to send reference bore polish liners along with their outline traces to both PerkinElmer and SwRI to allow raters a chance to calibrate themselves against European raters. DONE/ ACTIVE- liners at PerkinElmer, and rater is evaluating. Question: Is there an upcoming rater workshop where liner rating could be addressed. Answer: One was just held in March, and there is a possibility of another in October. Jeff Clark indicated he is not sure of the status.

4. Report from Chemicals Subgroup

Joe Franklin reported on several topics for the Chemicals Subgroup. His formal presentation is shown in attachment  4. Joe indicated that the feedback on the preliminary I.R. procedure was either editorial or changes to reduce specificity. He plans to incorporate the revisions and issue the procedure.  

Joe also reported that he is active in the subcommittee 6 activity which is running a round robin with tightened procedures for the D664 TAN test. They are currently looking at six oils, two of which are used diesel oils. Action item 0.1 addresses this activity.

Joe next discussed the selection of the units for the I.R. procedure. He indicated that the units had been selected to reduce variability and provide the maximum signal to noise ratio in a highly-sooted environment with relatively low levels of oxidation. There had been no attempt to standardize with other oxidation tests. After a discussion of the differences in cell length and correction factors between the IIIF and the selected method, the Task Force reached consensus that there is value in comparing oxidation levels across test types. Action item 3 addresses the outcome.

Steve Kennedy suggested that the labs involved in the TAN round robin should also look at the D4739 TBN of the same samples…especially if it is found that T-10 samples must be added to the R.R. Joe indicated that to address these items he will need additional members for the chemical subgroup with TAN/TBN testing expertise. All T.F. members are asked to consider appropriate membership for the subgroup.

Jim Ziemer reviewed a hand-out which is not available electronically, but is identified as attachment 5 in hard copy. This presentation reviewed Chevron’s concerns about the difficulty involved in using I.R. techniques to measure oxidation in a heavily-sooted oil. The data presented showed that both Integrated I.R. techniques “2 and 5” failed to correlate with know oxidation levels in sooted oils. In addition, the data also failed to show a correlation between measured oxidation and lead levels from T-10 testing. The final recommendation of Jim’s presentation is to use the Sequence IIIF as the oxidation test for PC-9. Scott Richards asked Jim if he could explain why “matrix oil A” shows a strong correlation between any of the measures of oxidation and used oil lead.

There was a discussion of the desire to have EGR on whatever test is used to measure oxidation and the Infineum data which showed an increase in oxidation severity in an EGR environment. The group consensus was to consider the input to help improve the oxidation I.R. analysis, but  not abandon the approach yet. Action item 4 addresses this area.

5. Review and Discussion of Matrix Test Results

Greg Shank reviewed the matrix test results thus far with a presentation identified as attachment 6 in hard copy, but not available electronically. There are nine results with “oil A”, and with the exceptions of one test with high ring weight loss (which also showed high silicon) and one run with high liner wear (which had ingested wear metal from a broken EGR crossover tube), the ring and liner wear data look reasonable. Unfortunately, end-of-test lead is showing much greater variability and it is not improving. A quick comparison does not appear to show the same level of correlation between EOT lead and upper bearing weight loss as had been seen in the T-9 test.

Reported oil consumption data for “oil A” are, to quote Greg, “all over the map”. 

There are two runs complete on “oil B”, but since one of them is invalid, no significant observations can be made.

There are also two runs reported on “oil H”, and they appear to show a break on both lead and upper rod bearing weight loss. 

The summary piston deposit data appear to show reasonable reproducibility, but the detailed deposit profiles were not yet available. Action item  5 addresses this issue.

6. T-10 Oil Consumption Measurement

Jeff Clark reviewed the presentation shown in attachment 7 which compares the “SCOTE”, “T-10”, and “lab reported” methods of oil consumption measurement. Steve Kennedy showed the data in attachment 8 which uses 25 hour linear regression of the weigh scale data. After discussion the T.F. decision was to use a linear regression of the six minute weigh scale data, similar to the ExxonMobil presentation, using 25 hour segments; with time weighting of the data; eliminating one hour of data after any oil additions , samples, or  shut downs.  If the oil tank goes empty, the data are to be eliminated and the usable rate data are to be time-weighted.

After a lengthy discussion, it was concluded that the oil consumption data do not need to be converted to specific oil consumption as the calculation to divide by power only reduces the precision of the data.   

Finally, there was a discussion concerning the need for a build workshop for both the Mack T-10 and the Cummins M11-EGR. Action item 6 addresses the outcome of this discussion.

7. Liner Wear Step Measurement

Steve Kennedy presented data showing roughly a 4 micron offset between the PDI instrument at the ExxonMobil lab versus the Tallysurf instrument at SwRI. This absolute offset held regardless of the size of the wear step. Lubrizol reported observing a similar offset with their instrument, but since the magnitude is only 1 to 2 microns, it is difficult to separate offset from measurement precision. Action item 7 addresses this concern. 

8. Data Analysis

Scott Richards presented a series of plots, which are shown in attachment 9, looking at EOT lead versus several used oil characteristics. Strong correlation was seen for both Integrated I.R. techniques, but relatively poor correlation showed for TAN or TBN. 

Jim Rutherford showed several impressive plots using both Excel and SAS plotting programs, but detailed analysis of the plots was hampered by missing data. Samples of Jim’s plots are shown in attachments 10 through 14. Action item 8 addresses the concern over missing operational data.

With the group’s input, Wim Van Dam compiled the following suggestions of items to analyze for possible correlation: Ring Weight Loss and Liner Wear Step versus 1) Soot  2) Soot plus EGR  3) Piston Deposits.

Lead and Oxidation versus 1) CO2  2) Venturi Voltage/Temperature 3) Exhaust Gas Temperature 4) Oil Consumption  5) CO2 plus Exhaust Gas Temperature  6) Soot

Oil Consumption versus 1) Parts Measurements from TEI  2) Piston Deposits…Top Groove Carbon, Undercrown Deposits, Top Land Carbon  3) Blowby  

9. Hardware Issues

Jim Moritz reported that the EGR venturi on the PerkinElmer engine was at least partially plugged with heavy deposits which may have lead to low EGR rates on that engine. For the short term, they will run with a different venturi, but longer term there is a need to address a cleaning method, as the current procedure does not address the issue.  

Greg Shank reported that a change had occurred which now allows the “old” oxygen sensor to be available long term for use in the T-10 test. The group was asked if they would prefer to go back to the “old” sensor or stay with the “new” sensor. General consensus was to go back as long as the appropriate control boxes are still available. This lead to a discussion of which labs were controlling  with which sensor, and there are discrepancies due to sensor failures, etc. The final recommendation, at least for now, is to control off the “new” sensor and collect data with both.

Ron Buck presented the TEI report which is included as attachment 15. He indicated that there are sufficient con rod bearings in stock to complete the matrix testing, and then we will need to move to the new bearings. He also reported that there are 85 cylinder kits in stock, and 200 more are expected in May. TEI intends to segregate cylinder kits by test type. A suggestion was made to include the bearings into the cylinder kits, and Ron indicated that could be done.

A discussion of injector pop-off pressure settings revealed that the Lubrizol lab was checking and re-setting the injectors after every test, while the other labs were only servicing them when individual cylinder exhaust gas temperatures dropped, indicating the need for service. Dino Righi agreed to change his procedure to comply with standard practice by the rest of the labs.

10. Scope and Objectives

No change from the last review.

11. New Business/Any Other Business

None

12. Next Meeting

The next meeting will be at the call of the Chairman, with possible dates being Monday, June 18 in San Diego, or perhaps the week before. 

There being no further business, the meeting was adjourned at 2:35 pm by Chairman Van Dam.

