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Comments: The purpose of this meeting was to discuss the recent LTMS motion and its negative 

votes. 
 
 

1. OPENING DISCUSSION: 

 

1.1. Comments from The Surveillance Panel Chairman: 
1.1.1. An e-Ballot was issued early in April so that the Surveillance Panel could vote on the 

proposed Sequence IVB LTMS system. 

1.1.2. The motion ballot passed with (2) negative votes and one waiving vote with comments. 

1.1.3. The rules regarding LTMS require that all negative votes be resolved before the ballot 

can be finalized. 

 

1.2. Review of 1st Negative Vote: 
1.2.1. The TMC cast the first negative vote. 

1.2.2. They recommended diligence when analyzing an anomalous result in LTMS. 

1.2.2.1. Is the anomalous result truly an anomaly, or is the severity of the test stand 

changing? 

1.2.3. Toyota stated that TMC’s concern is reasonable. 

 

1.3. Review of 2nd Negative Vote: 
1.3.1. Exxon cast the second negative vote. 

1.3.2. Exxon is concerned that iron has not been monitored [as a pass/fail parameter] 

throughout test development. 

1.3.2.1. It is also unclear how chemistry will influence iron. 

1.3.3. Exxon would like to see the Surveillance Panel collect more data during the Tech Demo 

period. 

1.3.3.1. The iron parameter could be revisited once this data is available for review. 

1.3.4. Comments from Intertek: 

1.3.4.1. They agree with Exxon that additional work needs to be done, and it is likely that 

the iron parameter will need some type of adjustment. 

1.3.4.2. This adjustment may be like the phosphorous retention adjustment used for the 

Sequence III. 

1.3.4.3. They also noted that iron needs to be in the initial LTMS document if it is going to 

be a pass/fail parameter for this test. 

1.3.5. Comments from Exxon: 

1.3.5.1. They recommended that the Surveillance Panel closely monitor the following 

parameters during the Tech Demo: 

1.3.5.1.1. Engine hours 

1.3.5.1.2. Oil consumption 
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1.3.5.1.3. Frequency of camshaft lobe failures and the iron content during the first 

flushes after the engine is rebuilt. 

1.3.6. Comments from Southwest: 

1.3.6.1. They share Exxon’s concerns and agree that iron needs to be closely monitored 

during the Tech Demo period. 

1.3.6.2. It is premature to hold the labs accountable to an iron limit in LTMS when this 

parameter is not fully understood. 

 

1.4. Camshaft Lobe Failures: 
1.4.1. Question from Infineum: 

1.4.1.1. Is there a formal procedure for dealing with camshaft lobe failures? 

1.4.1.2. Response from Intertek: 

1.4.1.2.1. The IVB procedure specifies (5) separate flushes between tests. 

1.4.1.2.2. The first is an oil pan flush with EF-411, and the remaining four are “fired” 

engine flushes with the candidate oil. 

1.4.1.2.3. Intertek performs flush effectiveness calculations using the flush oil analysis 

data. 

1.4.1.2.4. If a lobe failure occurs, Intertek disassembles and cleans the engine. 

1.4.1.2.4.1. They replace the main and connecting rod bearings if necessary. 

1.4.1.2.4.2. They then reassemble the engine and run a 50HR break-in and 

aging cycle. 

1.4.2. Comments from Afton: 

1.4.2.1. The procedure [on the TMC website] states that an engine is to be removed from 

service if a lobe failure occurs. 

1.4.2.2. This issue needs to be clarified because it appears that not all the labs are 

following this. 

1.4.3. Comments from Lubrizol: 

1.4.3.1. Lubrizol has experienced about (4) camshaft lobe failures over the last two years. 

1.4.3.2. They follow the procedure and decommissions the “lobe failure” engine instead 

of rebuilding it. 

1.4.4. Comments from Exxon: 

1.4.4.1. Exxon recently experienced a camshaft lobe failure with its high wear oil. 

1.4.4.2. They cleaned and flushed the engine. 

1.4.4.3. They are running a repeat test with the “lobe failure” engine to evaluate the 

effectiveness of their cleaning/flushing procedure to remove wear debris. 

1.4.5. Comments from Intertek: 

1.4.5.1. They conducted flush effectiveness studies after previous camshaft lobe failures. 

1.4.5.2. These studies focused on cleaning the valve deck and oil pan. 

1.4.5.3. The new OHT oil pan (which was introduced after the Intertek studies) eliminated 

most of the concern regarding camshaft wear debris settling in the bottom of the 

engine. 

1.4.5.3.1. The new oil pan has a very low oil retention volume when the drain plug is 

removed. 

1.4.5.3.2. The new oil pan also allowed for an “oil pan only” flush to be added to 

the procedure. 

1.4.5.3.3. Intertek is confident that the new design and flush is removing any iron 

that settles in the pan. 

1.4.5.4. The problem of debris damaging the main and connecting rod bearings still has 

not been resolved. 

1.4.5.4.1. Some lobe failures result in bearing damage while other lobe failures do 

not. 

1.4.6. Comments from Infineum: 
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1.4.6.1. The Industry should probably decommission all “lobe failure” engines until this 

issue can be formally addressed in the procedure. 

1.4.7. Comments from Southwest: 

1.4.7.1. Southwest has not experienced any camshaft lobe failures since the large oil 

charge was introduced last year. 

1.4.7.2. Before the larger oil charge was used, they would rebuild “lobe failure” engines 

using a procedure that is identical to the one used by Intertek. 

 

1.5. Camshaft Lobe Failure Cleaning and Rebuild Discussion: 
1.5.1. Bearing Replacement Strategy: 

1.5.1.1. The plan is to eventually have OHT stockpile bearings and piston rings. 

1.5.1.2. This hardware can be used to rebuild engines after camshaft lobe failures. 

1.5.1.3. OHT currently has a small quantity of these parts. 

1.5.1.3.1. But they need more clarity on future usage to manage their inventory 

accordingly. 

1.5.2. Bearing Grades: 

1.5.2.1. There are several different bearing grades available for the Toyota engine. 

1.5.2.2. In the past, Intertek has supplied Southwest and Lubrizol with different bearing 

grades that they could use for engine rebuilds. 

1.5.3. Cleaning: 

1.5.3.1. Intertek uses an ultrasonic cleaner to clean fully assembled Toyota cylinder 

heads. 

1.5.3.1.1. It is the same machine that is used to clean IIIH and GMOD hardware. 

1.5.3.1.2. The results are very good. 

1.5.4. Intertek and Southwest agreed that there is no apparent downside [in performance] to 

rebuilding an engine after a camshaft lobe failure. 

 

1.6. Formation of Sub-Groups – Discussion Part 1: 
1.6.1. Buscher noted there are several outstanding action items (such as the issue of camshaft 

lobe failures) that the Surveillance Panel needs to address. 

1.6.2. He suggested forming two sub-groups to address these action items. 

1.6.2.1. The 1st sub-group would focus on action items that relate to improving test 

precision. 

1.6.2.2. The 2nd sub-group would focus on action items that relate to the procedure. 

1.6.3. Sub-Group Membership: 

1.6.3.1. Five Sequence IVB labs 

1.6.3.2. Toyota 

1.6.3.3. TMC 

1.6.3.4. TEI 

1.6.3.5. OHT 

1.6.4. The first agenda item for both sub-groups should be camshaft lobe failures. 

 

1.7. Engine Longevity and Impact on Severity: 
1.7.1. Comments from Intertek: 

1.7.1.1. Most of the iron [during normal tests] appears to be coming from the cylinder 

bores and piston rings. 

1.7.1.2. They recently made a fixture to hold a 2NR-FE engine block on their PDI machine. 

1.7.1.2.1. They plan to use this fixture to generate wear profile data inside of each 

bore. 

1.7.1.2.2. The measurements will be taken at 90° intervals. 

1.7.1.2.3. They will issue a report to the Surveillance Panel once these 

measurements are collected and analyzed. 
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1.7.2. Engine Specifications: 

1.7.2.1. Toyota plans to provide Intertek with specifications for key aspects of the 2NR-FE 

engine (bore finishes, bearing clearances, etc.). 

1.7.2.2. These specifications will be used to develop a procedure for reconditioning 2NR-

FE engines. 

1.7.3. Maximum Number of Runs: 

1.7.3.1. Intertek has not been able to get (12) runs out of an engine yet. 

1.7.3.1.1. They did, however, have two engines make it to 9-runs. 

1.7.3.2. With one of their recent engines, Intertek decided to change the cylinder head 

at 4-runs instead of the typical 6-runs. 

1.7.3.2.1. This engine experienced a camshaft lobe failure on its 7th test, and they 

decided not to rebuild it. 

1.7.4. Comments from Lubrizol: 

1.7.4.1. All the discussions thus far during this conference call support the assertion that 

iron is not a fully vetted parameter. 

1.7.4.2. In fact, these discussions support an engine-based LTMS system instead of a 

stand-based system. 

1.7.5. Comments from Afton: 

1.7.5.1. Lubrizol brings up an interesting point. 

1.7.5.2. The Surveillance Panel needs to better understand iron before it is used as a 

pass/fail parameter. 

1.7.5.3. Did Intertek change an engine during the Precision Matrix? If so, what happened 

to the severity of the stand? 

1.7.5.3.1. Response from Intertek: 

1.7.5.3.1.1. They did have to remove a 3rd run engine from IAR102 due to a 

lobe failure. 

1.7.5.3.1.2. They had a “mild” result with REO1012 on the first engine, and a 

“severe” result with REO300 on the second engine. 

1.7.5.3.1.3. It is difficult to draw any conclusions from this data. 

1.7.5.4. This Surveillance Panel needs to lock down a standard procedure for 

acceptable engine life and dealing with camshaft lobe failures. 

1.7.5.5. Future Sequence IVB customers need to know when their candidate test follows 

a previous test that had a lobe failure or unusually high iron. 

1.7.5.6. They are open to running a reference test with every new engine if needed. 

 

2. LUBRIZOL PRESENTATION: 

 

2.1. Background: 
2.1.1. During the original e-Ballot, Lubrizol waived on the vote but did submit comments. 

2.1.2. This presentation explains each of the comments that were submitted. 

2.1.3. File name: “Lubrizol Comments on IVB LTMS Vote.pptx” 

 

2.2. Slide #3: 
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2.2.1. This slide summarizes the comments that Lubrizol issued with its e-Ballot response. 

 

2.3. Slide #5: 

 

2.3.1. There is compelling evidence that an engine can become damaged, or develop 

excessive wear, from an oil that does not necessarily generate failing ALVI measurements. 

2.3.2. This damage and/or excessive wear can impact the iron level of subsequent tests. 

 

2.4. Slide #8: 
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2.4.1. This slide shows the underside buttons of two lifters that are from the same test kit. 

2.4.2. One of these buttons has almost no wear, and the other button has excessive wear. 

 

2.5. Slide #9: 

 

2.5.1. The excessively worn button had a wear volume that was almost as high as the wear 

volume from the lifter’s upper surface (that is in contact with the camshaft). 

 

2.6. Slide #10: 
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2.6.1. Lubrizol is confident that excessive button wear is the result of deformed valve stems. 

2.6.2. Valves are only replaced when the cylinder head is changed. 

2.6.3. As a result, valve stem deformation can significantly increase the iron generation of 

future candidate tests. 

 

2.7. Slide #11: 

 

2.7.1. The current IVB aging cycle stabilizes silicone (left chart) but not iron (right chart). 

2.7.2. The graph on the left shows the drastic reduction in silicone that Lubrizol encountered 

after switching to the latest version of the OHT front cover (that uses a rope gasket). 

2.7.3. Lubrizol’s silicone level may be lower than that of the other labs because it uses the 

same stock rocker arm cover for all its break-in/aging cycles. 

 

2.8. Further Discussion about IVB Break-In and Aging Cycle: 
2.8.1. The procedure uses REO1006-2 as the break-in oil. 

2.8.2. Fred Gerhart (Southwest): 

2.8.2.1. Gerhart based the IVB break-in cycle on the break-in cycle used for the 

Sequence IVA. 
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2.8.2.2. He did reduce the torque set-points to account for the smaller size of the Toyota 

engine. 

2.8.3. The break-in cycle progressively moves to ever increasing temperatures and torques. 

2.8.4. Aging Cycle: 

2.8.4.1. The aging cycle is currently run at steady-state conditions. 

2.8.4.2. The duration of the aging cycle was recently reduced from 100HRS to 50HRS. 

2.8.4.3. Several of the Surveillance Panel members suggested cycling the engine during 

aging. 

2.8.4.3.1. This would presumably help the iron concentration stabilize within 50HRS. 

2.8.5. Candidate Testing: 

2.8.5.1. There was a broad agreement among the Surveillance Panel members that 

there will not be enough upcoming reference tests to generate the data needed for 

a thorough statistical analysis of iron. 

2.8.5.2. Some members suggested looking at iron from candidate tests. 

2.8.5.3. Comments from Toyota: 

2.8.5.3.1. Is there a procedure to gather candidate data without compromising 

confidentiality? 

2.8.5.3.2. They asked if the TMC could comment on this. 

2.8.5.4. TMC Response: 

2.8.5.4.1. Any request to use candidate data for statistical analysis would need to 

come from the Surveillance Panel. 

2.8.5.4.2. This type of request is not unprecedented; a similar request was made for 

phosphorous data during Sequence IIIGB development. 

2.8.5.4.3. The data will need to be coded to maintain confidentiality. 

2.8.5.5. Comments from Intertek: 

2.8.5.5.1. Buscher supports this proposal as the Chairman of the Surveillance Panel. 

2.8.5.5.2. He suggested that the Surveillance Panel compile a list of parameters to 

be captured from these candidate tests (iron, AVLI, oil consumption, engine 

hours, etc.). 

2.8.5.6. Comments from Afton: 

2.8.5.6.1. The HD Surveillance Panels sometimes take a similar approach with 

candidate data. 

2.8.5.6.2. However, it is important to keep in mind that the test sponsors own the 

candidate data and not the test labs. 

2.8.5.6.3. Afton supports this idea even though its implementation may be difficult. 

 

2.9. Formation of Sub-Groups – Discussion Part 2: 
2.9.1. Afton and Lubrizol both suggested scheduling weekly meetings for the Surveillance 

Panel or its proposed sub-groups. 

2.9.1.1. This is the only way to make steady progress on the issues that were discussed 

during this meeting. 

2.9.1.2. Both companies also recommended maintaining a formal list of action items. 

2.9.2. Intertek again suggested forming one sub-group to focus on procedural issues and one 

sub-group to focus on precision/operational issues. 

2.9.2.1. Each sub-group could meet weekly. 

2.9.3. Lubrizol offered to maintain the action item list and meeting minutes for each sub-

group. 

2.9.4. Intertek offered to lead the Precision and Operation Sub-Group. 

2.9.5. Southwest offered to lead the Procedure Sub-Group. 

 

2.10. How Should the Surveillance Panel Move Forward with the LTMS e-Ballot? 
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2.10.1. Buscher wants the Surveillance Panel to figure out how it can move past the negatives 

and comments from the 1st LTMS e-Ballot. 

2.10.1.1. He wants a resolution to this issue so that labs can calibrate their stands and 

discussions can begin regarding ACC registration. 

2.10.2. He proposed moving forward with just AVLI as a pass/fail parameter. 

2.10.2.1. Iron could then be revisited later. 

2.10.3. Comments from Toyota: 

2.10.3.1. They incorporated a margin of error into their proposal to make iron a pass/fail 

parameter. 

2.10.3.1.1. For example, the proposed AVLI limit is 2.5mm3. 

2.10.3.1.2. Recent results indicate that an AVLI measurement of 2.5mm3 correlates to 

an E.O.T. iron of 300ppm. 

2.10.3.1.3. Toyota increased their proposed E.O.T. iron limit from 300ppm to 400ppm 

to incorporate a margin of error. 

2.10.3.2. This margin of error essentially makes iron a secondary pass/fail parameter. 

2.10.4. Follow-Up Comments from Intertek: 

2.10.4.1. Buscher developed his proposal further by offering to drop iron and its severity 

adjustment from LTMS. 

2.10.4.2. Iron would then not be charted. 

2.10.5. Comments from TMC: 

2.10.5.1. They said that Buscher’s proposal would address their negative vote. 

2.10.5.2. They could not confirm if there is a precedent to adding a pass/fail parameter 

(i.e. iron) to a test after the Tech Demo period. 

2.10.5.2.1. They would have to do research to see if there is a rule against this. 

2.10.6. Afton, Lubrizol, Toyota, Infineum and Oronite were all comfortable with Buscher’s 

proposal. 

2.10.7. Follow-Up Comments from Intertek: 

2.10.7.1. There appears to be broad support among the Surveillance Panel members to 

drop iron from LTMS and revisit it later. 

2.10.7.2. Exxon, TMC and Lubrizol also confirmed that this proposal would address their 

negative votes and comments. 

2.10.7.3. The TMC and Intertek noted that this proposal would require a 2-week waiting 

period. 

2.10.7.4. Intertek will have its statistician issue a revised LTMS document (without iron). 

2.10.8. The TMC and Afton requested that the Surveillance Panel hold a new vote for the LTMS 

system. 

2.10.9. The TMC suggested that the Surveillance Panel handle the LTMS system and the data 

dictionary as separate items. 

 

2.11. 2nd Vote on Proposed LTMS System: 
2.11.1. Intertek made the motion, and the motion was seconded by Toyota. 

2.11.2. Motion: “Sequence IV surveillance panel accepts the Sequence IVB LTMS, as 

documented in the previous slides of this presentation (IVB LTMS Motion 20180426.pptx).  

Effective 5/10/18 (two weeks after the vote on this motion) to be applied to all Precision 

Matrix 2 and later reference tests.  The ASTM TMC will grant calibration status where 

applicable, based on the agreed on LTMS, with calibration intervals effective based on 

reference test EOT dates.” 

2.11.3. The motion passed unanimously with no waives (16-0-0). 

2.11.4. Closing Comments from Toyota: 

2.11.4.1. The pass/fail proposals discussed during this meeting are not final. 

2.11.4.2. They could change after the Tech Demo period. 
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Action Items Person responsible Completion Date 

   

   

   

 

Follow-up Notes/Updates Initials Date Added 

   

   

   

 

 Attendees Organization Contact Information 

   

   

   

 


















































































