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Everyone,

The following are the unconfirmed minutes of the Mack Surveillance Panel Meeting held on
Wednesday January 9, 2019. The meeting was conducted by WebEx. Please feel free to let me
know if there are any changes or revisions needed. Thank you.

Participants:

Afton — Christian Porter, Abaigeal Ritzenthaler
ExxonMobil — Shayna Butler, Cliff Salvasen
Haltermann — Prasad Tumati

Infineum — Bob Salgueiro (Secretary), Elisa Santos, Jim Gutzwiller
Intertek — Jim Moritz, Juan Vega

Lubrizol — Kevin O’Malley, Jim Matasic

Oronite — Mark Cooper (Chairman), Jo Martinez
SwRI| — Bob Warden, Jim McCord

TEI — Derek Grosch

TMC — Sean Moyer

Volvo — Patrick Holmes

Mack Surveillance Panel Meeting

The Mack Surveillance Panel meeting was called to order at 1:00 PM Eastern, by Mark Cooper,
Chairman of the Mack Surveillance Panel.

The agenda topics are listed below, with discussions and actions following.

Agenda Topics in Bold Below, with discussion notes following

¢ Volvo T-13 Bearings and Liners
o Background: The Bearing supplier has changed. 200 sets of Volvo T-13 Connecting Rod
Bearings were sent to TEl and ~150 sets were found to have imperfections. Some had a rough
fine sand paper like finish on the running face and others had coating that appeared thinner on
the running face than others. Images of the imperfections and an analysis by Volvo on the
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Issue:

e Bearings have fine lumps that protrude from
top surface

 Protrusions could add to T13 wear metal oil
analysis
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Bearings

- S

SEM Composition Mode SEM Topol

Top surface analysis
shows that the lumps do
stand proud to the
surface, but the Sn
overlay material is
constant across the
surface (suggests the
source of the lumps are
subsurface)
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Largest
protrusion

The Sn bumpy surface appears for the most part to be
in the vicinity of subsurface protrusions (however there
was 1 example of that not being the case. But this is
just a planar cross section and the entire region in the
vicinity of the subsurface protrusions aren’t examined.
The subsurface bump that didn’t have a surface bump

Smallest

was also the smallest seen) - protrusion
Group Trucks Technology %
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Cross Section

Surface protrusions appear
to be the result of the
nickel plating process that
Nickel leaves asperities on the
order of 20um tall
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MP8 Assorted Elemental
Analysis
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Rod Bearing Visual (Note Scales)
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Lower Main Bearing Concentrations
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Lower Main Visual
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23.     T-8 / T-8E LTMS Requirements



The following are the specific T-8 and T-8E calibration test requirements.



A.  Reference Oils and Parameters



The critical parameters are Viscosity Increase at 3.8% Soot (T-8 and T-8E) and Relative Viscosity at 4.8% Soot, 50% DIN Shear Loss (T-8E only). Relative Viscosity at 4.8% Soot, 100% DIN Shear Loss is a non-critical parameter (T-8E only). The reference oils required for test stand and test laboratory calibration are reference oils accepted by the ASTM Mack Test Surveillance Panel. The mean and standard deviation for the current reference oils for each critical and non-critical parameter are presented below.



VISCOSITY INCREASE @ 3.8% SOOT

Unit of Measure: cSt 
NON-CRITICAL PARAMETER



		Reference Oil

		Mean

		Standard Deviation



		1005-3

		5.01

		0.56



		1005-4

		5.01

		0.56



		1005-5

		5.01

		0.56







RELATIVE VISCOSITY @ 4.8% SOOT

50% DIN Shear Loss Unit of Measure: unitless NON-CRITICAL PARAMETER





		Reference Oil

		Mean

		Standard Deviation



		1005-3

		1.76

		0.08



		1005-4

		1.76

		0.08



		1005-5

		1.76

		0.08







RELATIVE VISCOSITY @ 4.8% SOOT

100% DIN Shear Loss Unit of Measure: unitless

NON-CRITICAL PARAMETER



		Reference Oil

		Mean

		Standard Deviation



		1005-3

		2.00

		0.09



		1005-4

		2.00

		0.09



		1005-5

		2.00

		0.09







B.  Acceptance Criteria



1.   New Test Stand
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a. New Test Stand Less than four (4) Operationally Valid Calibration Results in Laboratory 



· A minimum of two (2) operationally valid calibration tests with no stand Level 3 eiShewhart severity alarms,or Level 2 Zi alarms after the second operationally valid test must be conducted on any approved reference oil.



· Following the necessary tests, check the status of the control charts and follow the prescribed actions. 



· All operationally valid calibration test results must be charted to determine if the test stand is currently “in control” as defined by the control charts from the Lubricant Test Monitoring System.



b. Four (4) or more Operationally Valid Calibration Results in Laboratory*



· The first operationally valid calibration test run on any approved reference oil must have no stand Level 1 ei Shewhart severity alarms using the “Reduced K” values. If the first operationally valid calibration test does not meet this acceptance criteriathis acceptance criterion, then the New Test Stand criteria listed above in 1.a must be followed.



* Only test results from calibrated stands in the laboratory count toward the tally of four (4) required operationally valid calibration tests. The fourth test must complete (date and time) before the first test completes (date and time) on a New Test Stand that is seeking calibration with a single test result. In addition, the first test for the stand is to begin within eighteen (18) months of the completion of the last acceptable calibration test.



c. Stand for which a lapse in calibration is not greater than two years.



· The first operationally valid calibration test run on any approved reference oil must have no stand Level 1 ei Shewhart severity alarms using the “Reduced K” values. If the first operationally valid calibration test does not meet this acceptance criteriathis acceptance criterion, then the New Test Stand criteria listed above in 1.a must be followed.



2. Existing Test Stand



· The test stand must have been an ASTM TMC calibrated test stand prior to LTMS introduction or have previously been accepted into the system by meeting LTMS calibration requirements.

· One operationally valid test with no level 3 ei or level 2 Zi  alarms must be conducted on any approved reference oil. 

· Following the necessary tests, check the status of the control charts and follow the prescribed actions. 



· For Viscosity Increase @ 3.8% Soot, results of all operationally valid calibration tests starting on or after April 1, 1994 must be charted to determine if the test stand is currently “in control” as defined by the control charts from the Lubricant Test Monitoring System.



· For Relative Viscosity @ 4.8% Soot, 50% DIN Shear Loss, results of all operationally valid 300 hour calibration tests starting on or after January 14, 1997 must be charted to determine if the test stand is currently “in control” as defined by the control charts from the Lubricant Test Monitoring System.



· For Relative Viscosity @ 4.8% Soot, 100% DIN Shear Loss, results of all operationally valid 300 hour calibration tests must be charted to determine if the test stand is currently “in control” as defined by the control charts from the Lubricant Test Monitoring System.
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3.         Reference Oil Assignment



Once test stands have been accepted into the system, the TMC will assign reference oils for continuing calibration according to the following reference oil mix:



· 100% of the scheduled calibration tests should be conducted on reference oil 1005-2 or subsequent approved reblends.



4.   Control Charts



In Section 1, the construction of the control charts that constitute the Lubricant Test Monitoring System is outlined. For the T8 and T-8E, Z0=mean Yi of the first two operationally valid tests in the stand.  If a stand in an existing test lab has not run an acceptable reference in the past two years, then Z0=0 is used in the determination of stand calibration and in the constructions of its charts if calibration is granted. The constants used for the construction of the control charts for the T-8 and T-8E, and the responses necessary in the case of control chart limit alarms, are depicted below.



LUBRICANT TEST MONITORING SYSTEM CONSTANTS





		

		EWMA Chart

		Stand Laboratory Prediction Error



		Chart Level

		Lambda

		Limit Type

		Limit

		Limit Type

		Limit



		Lab

Stand

		0.3



		Level 1

		0

		Level 1

		±1.351



		

		

		Level 2

		±1.800

		Level 2

		±1.734



		

		

		

		--

		Level 3

		±2.066



		Industry

		0.2

		Level 1

		±0.775

		--

		--



		

		

		Level 2

		±0.859

		--

		--







		

		EWMA Chart

		Shewhart Chart



		

		LAMBDA

		K

		K



		Chart Level

		Limit Type

		Precision

		Severity

		Precision

		Severity

		Precision

		Severity



		Stand

		Reduced

		--

		--

		--

		--

		--

		1.43



		

		Action

		0.3

		0.3

		1.74

		2.05

		1.74

		1.75



		Lab

		Warning

		0.2

		--

		1.74

		--

		--

		--



		

		Action

		0.2

		0.2

		2.58

		1.96

		1.74

		1.75



		Industry

		Warning

		0.2

		0.2

		1.74

		2.05

		--

		--



		

		Action

		0.2

		0.2

		2.58

		2.81

		--

		--









The following are the steps that must be taken in the case of exceeding control chart limits. The steps are listed in order of priority, although charts should be studied simultaneously to determine the cause(s) of a problem. In the case of multiple alarms, contact the TMC for guidance. The laboratory always has the option of removing any stand from the system.





· Exceed Laboratory chart of Prediction Error (ei)

 Level 3 (critical parameters only):

· Immediately cConduct one additional reference test in the stand that triggered the alarm. Do not update the control charts until the follow up reference test is completed and the Excessive Influence analysis (refer to Section 1.A.5) has been performed.



Level 2 (critical parameters only):



· The Level 2 limit applies in situations that have been pre-determined by the surveillance panel to have a potential impact on test results. These situations may include the introduction of new critical parts, fuel batches, reference oil reblends, or other test components. When these conditions have been met and a Level 2 alarm is triggered, immediately conduct one additional reference test in the stand that triggered the alarm. Evaluate any subsequent test(s) using Level 3 ei limits.



Level 1 (critical parameters only):



· The Level 1 limit also applies to a stand in an existing test lab that has not run an acceptable reference in the past two years. The stand can calibrate with one test if the Level 1 limits are not exceeded. Otherwise, immediately conduct another reference test in the stand.



· Exceed Laboratory Stand EWMA of Standardized Test Result (Zi) Level 2 (critical parameters only):

· Immediately cConduct one additional reference test in the engine-stand that triggered the alarm. The engine-stand that triggered the alarm is not qualified for non-reference tests and do not update the control charts until the follow up reference test is completed until the Level 2 alarm is cleared. 

· In instances where surveillance panel has deemed that industry-wide circumstances are impacting the Level 2 alarm, the TMC may be asked to review engine-stand calibration status in accordance with the surveillance panel’s findings.



Level 1 (all parameters):



· The Level 1 limit applies to all reference tests that are control charted, even when other alarms have been triggered. Level 1 uses Zi to determine the stand laboratory severity adjustment (SA). Calculate the stand laboratory SA as follows and confirm the calculation with the TMC:

· Exceed EWMA laboratory chart action limit for precision (critical parameters only)



· Immediately provide written notice of the alarm and its meaning to all Test Purchasers and the TMC. This notice shall be appended to all test reports during the alarm period.



· Exceed EWMA laboratory chart warning limit for precision (critical parameters only)



· Immediately provide written notice of the alarm and its meaning to all Test Purchasers and the TMC. This notice shall be appended to all test reports during the alarm period.
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· Exceed EWMA test stand chart limit for precision (critical parameters only)



· Immediately provide written notice of the alarm and its meaning to all Test Purchasers and the TMC. This notice shall be appended to all test reports for the stand in question during the alarm period.



· Exceed Shewhart test stand chart limit for precision (critical parameters only)



· Immediately provide written notice of the alarm and its meaning to all Test Purchasers and the TMC. This notice shall be appended to all test reports for the stand in question during the alarm period.



· Exceed Shewhart laboratory chart action limit for precision (critical parameters only)



· Immediately provide written notice of the alarm and its meaning to all Test Purchasers and the TMC. This notice shall be appended to all test reports during the alarm period.



· Exceed EWMA laboratory chart action limit for severity (all parameters)



· Calculate stand laboratory Severity Adjustment (SA) using the current stand laboratory EWMA (Zi) as follows:



Viscosity Increase at 3.8% Soot:                                       SA = (-Zi) x (0.56)* 

Relative Viscosity at 4.8% Soot, 50% DIN Shear Loss: SA = (-Zi) x (0.08)* Relative Viscosity at 4.8% Soot, 100% DIN Shear Loss:    SA = (-Zi) x (0.09)*



* s based on reference oil 1005 and reblends



· Confirm calculations with the TMC.



· Exceed Industry EWMA of Standardized Test Result (Zi)



Level 2:



· TMC informs the surveillance panel that the limit has been exceeded. The surveillance panel then investigates and pursues resolution of the alarm.



Level 1:



· The TMC investigates whether severity adjustments are adequately addressing the trend, investigates the possible causes, and communicates as appropriate with industry.

· Exceed EWMA test stand chart limit for severity (critical parameters only)



· Notify the TMC. If the direction of the test stand severity is deemed different from that of the test laboratory, conduct an additional calibration test in the identified test stand. If this limit is still exceeded after the additional calibration test, then remove test stand from the system, notify the TMC, correct test stand severity problem, and follow requirements for entry of a new test stand into the system.



· Exceed Shewhart test stand chart limit for severity (critical parameters only)



· Conduct an additional calibration test.
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The  following  industry  issues  are  handled  by  the  TMC  and  do  not  require  individual laboratory action.



· Exceed EWMA industry chart action limit



· TMC to notify test developer, surveillance panel chairman, and ACC Monitoring Agency. Meeting of TMC, test developer, and surveillance panel required to determine course of action.





· Exceed EWMA industry chart warning limit



· TMC to notify test developer, surveillance panel chairman, and ACC Monitoring Agency. Coordination of TMC, test developer, and surveillance panel chairman required to discuss potential problem.



.




bearings were provided to the Surveillance Panel and are attached to these meeting minutes

for reference. Volvo's analysis showed the protrusions that cause the roughness are below the

2 um thick tin-flash, and appear to have been caused during the nickel plating process.

Examples of the bearings with imperfections were also provided to some labs and input was

that neither imperfection would affect the test.

The Surveillance Panel faced a few challenges: 1) Were the surface imperfections and issue

and 2) was the lower Pb content of the bearings an issue? Do we make bearings a non-

specified part? Or how do we approve them?

Volvo is moving away from using Pb in their bearings.

= T-13 was originally planned to replace the T-12, but we were unable to develop significant
measurable wear. Does the Pb contribute to the severity of the T-137?

= SwRI shared analysis of the Connecting Rod bearings. Latest MAHLE (2019) bearings have
0% content of Pb in them. Last year had about 22% Pb in them. Aftermarket bearings
available today do still have Pb in them but their ability to reliably supply was unknown. It
was also unclear if the Pb content change was of significance to the T-13.

= T-13 LTMS Pb shows significant drop off in Pb starting in early 2016 down to single digits.

m Pbin the Main bearings dropped from 30% down to 4% and was never communicated to the
Surveillance Panel.

m Further Discussion was around effect of Pb on the test. T-13 references have not appeared
to not show any drifting over time. There was a comment that it’s possible reference oils are
not always representative of candidate oil performance.

= Pb bearing change may ultimately preclude ever being able to use the T-13 to replace the T-
12.

Volvo will check on the status of the replacement 200 sets of bearing kits (this is about

equal to 33 T-13 tests).

It was proposed that maybe we can proceed with reference testing on the acceptable bearings

TEI has now just to check the impact of Pb free Con Rod bearings. But shortly after, we would

still have to re-reference the next batch too.

TEl reported that of the 200 bearings about 130 had the surface roughness issue. But 50 of the

sets were “perfect” 20 either had deep scratches or deep nicks, but would not be acceptable

for a test engine. Some had thinner top coating than others, an image was attached comparing
the two bearings.

Feedback has been provided to the supplier about the protrusions in the Ni layer of the

bearings, but no response has been received yet. These protrusions could be source points for

delamination potentially. The protrusions are only about 20 um. The worry is if the Sn layer
starts to wear, the Ni protrusions could become exposed, potentially accelerating wear.

Could the surface roughness be indicative of other defects with the bearings, the Surveillance

Panel needs MAHLE's input.

Decision by Surveillance Panel was to wait for feedback from MAHLE on the bearings to make

sure there’s no risk of damaging the engine by running these bearings with surface

roughness. Patrick will follow up with MAHLE and advise on how soon they can respond to
the SP.

T-13 Batch A Federal Mogul Liner inventory is very low. TEl has Batch B from MAHLE ~1200

pieces. TEl checked 20 liners and all passed visual inspection. GHG14 liners did already have a

small honing change which was just rolled out. Volvo to check if there was any design



changes to the liner with the change in supplier. Volvo will check with supplier to
understand if there was a manufacturing process change. TEl want to know if to keep some
of the Batch A liners or just use them all. It was recommended to TEl to keep at least 1 liner for
future analysis if needed. TEI won’t sent out anything until the Surveillance Panel advises what
to send out.

¢ T-13 Humidity Control Calculation - Facilitator related edits to the information letter
o Most comments from facilitator was mostly on standardization of some wording and they were
reviewed with the Surveillance Panel. Recommended, was the use of Humidity Ratio instead of
Moisture Content and a few other editorial changes. There was no objection by members of
the Surveillance Panel to proceed with the proposed editorial changes. Dew Point will also
continue to be recorded.
¢ Mack T-8 LTMS Revisions — Put together by Kevin O’Malley in 2018
o The revised LTMS by Kevin O’Malley for the Mack T-8 was distributed Surveillance Panel
members for review. The paragraph A. Reference Oil and Parameters, needs to be updated
and can be copied from the current LTMS document. LTMS would be switched to a stand
based system. There was a lengthy discussion around if you have a stand that is out for a long
time does it get treated as a new stand. The Surveillance Panel decided to remove “not” from:
Stand for which a lapse in calibration is not greater than two years, as was part of using the
reduced K values. The revisions will be sent out to the Surveillance Panel for review and are
attached.
e Other Business
o Prasad Tumati of Haltermann introduced himself as their liaison. Haltermann is interested in
understanding what tests are needed for qualifying their fuel for the Volvo & Mack Tests. The
Surveillance Panel needs to determine how to establish equivalency and get back to
Haltermann.
¢ Next Meeting
o To be scheduled once Volvo hears back from MAHLE.

The Mack Surveillance Panel adjourned at 2:50 PM Eastern.

Respectfully submitted,
Bob Salgueiro

Mack Surveillance Panel Secretary
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