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Sequence III Surveillance Panel 
Teleconference Minutes 

Tuesday January 29, 2019  
11:00 a.m. EST 

As the host, I have not in the past and will not in the future record any ASTM meeting and there are no “authorized persons” that may record an ASTM 
meeting.  As a reminder to everyone the recording of ASTM meetings is prohibited. 

1.0) Attendance 

2.0) Approval of minutes  
The minutes from the 1/22/2019 meeting were approved as issued. 

3.0) Review of BC-6 Rings 
A fifth data point has been received since the 1/22/19 meeting. Todd Dvorak presented the attached 
summary. After brief discussion, the following motion passed 17-0-0: 

Motion (Chaudhry, Altman):  As of 1/29/19, all stands can begin using BC-6 rings on a FIFO basis 
(exhaust BC-5 rings first, no referencing is required to move to BC-6 rings). 

Action Item: Surveillance Panel to review BC-6 data once a minimum of 6 data points on each 
reference oil. 

4.0) Maintenance of Older API Categories 
The panel discussed the proposed limits (attached, slide 5) and the following motion passed without 
objection: 

Motion (Altman, Schweitzer): Accept the stats group recommendation as shown in the attachment.  

Action Item: TMC to draft procedure guidelines on how to incorporate a 60 and 70 hour tests at IIIH 
conditions with the intent satisfying the proposed limits for older categories. 

5.0) Next Meeting 
To be held at the call of the chair. 

6.0) Meeting Adjourned 
The meeting adjourned at 11:30 a.m. 
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IIIF to IIIH Equivalency







Statistics Group


 Elisa Santos, Infineum


 Jo Martinez, Chevron Oronite


 Kevin O’Malley, Lubrizol


 Min Chen, Exxon Mobil


 Martin Chadwick, IAR


 Todd Dvorak, Afton


 Rich Grundza, TMC


 Robert Stockwell, Chevron Oronite (Seq. III SP Chair)
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Presentation Outline
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 Overview


 Executive Summary of Current Proposal


 Potential Path Forward


 List of Concerns


 Data Available for Analysis
 IIIH Data Set


 How IIIH Limits were Generated


 Visualization of the Proposed Limits
 PVIS


 WPD


 APV


 Appendices
 PVIS profiles for IIIF and IIIH tests


 2017 Proposal


 2017 Candidate data pairs submitted


 Interpolated 70 hour PVIS


 Currently approved limits from the ASTM ballot


 2017 Summary table for establishing IIIF/IIIH equivalency limits







Overview
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 IIIF supports legacy API “S” and “C” Categories and corresponding limits in the 
IIIH are needed to consider possibly using the IIIH as an alternative test to the 
IIIF for those legacy API Categories.


 2017: Work done
 Assumption: No changes to the IIIH procedure would be considered to include 


sampling at 70 hours


 Available IIIF/IIIH industry data pairs were analyzed, limitations highlighted, and 
limits proposed.


 Proposed limits were only approved for PVIS and the following categories: CH-
4, CI-4 and CJ-4


 2018: Work on going
 New data (four tests; two per oil) were generated after changing the IIIH 


procedure to include sampling at 70 hours


 Request 1: New equivalence limits for SJ and SL categories


 Request 2: How do the previously approved C limits (using interpolated 70-hr 
test result) compare with actual 70-hr test results.







Executive Summary of Current Proposal
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Spec IIIF IIIF Limit IIIH Hrs
Probability 


of Pass (IIIH)
PoP using 
IIIH SA s


IIIH Limit 
Recommendation


Previous IIIH 
Estimates


CI-4 / CJ-4 / SL 80 hr PVIS 275 60 60


70 211 181 181 370 Interpolated


80 400


CH-4 60 hr PVIS 295 60 225 249 249 110


70 386 Interpolated


SJ 60 hr PVIS 325 60 291 307 307 120


70 388 Interpolated


SJ 80 hr WPD 3.2 70 2.63 2.45 2.5


EOT 1.9


SL 80 hr WPD 4 70 3.3 3.3 3.3


EOT 2.3


SJ 80 hr APV 8.5 70 8.13 7.5 7.5


EOT (90) 6.6


SL 80 hr APV 9 70 8.19 7.84 7.9


EOT (90) 7.2


 IIIF – IIIH limit summary provided below with recommendation







Potential Path Forward Options
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 Option 1: 


 Develop a new 70 hour IIIH test method to support 70 hour IIIH limits


 Requires a precision matrix to develop LTMS reference oil targets and standard deviations for WPD, PVIS, and APV 


parameters


 Option 2: (**Selected Method for this Analysis**)


 Use existing IIIH test method – with test termination at 70 Hours


 Note that, the IIIH tests used in this analysis did not terminate at 70 hours.  The original intent was to run a full length 


IIIH on the IIIF reference oils.  Although, 1006-2 did not make 90 hour: one test went  TVTM at 76 hours and the 


other 1006-2 went TVTM at 84 hours. 1006-2 going TVTM was not unexpected.


 Applied existing IIIH EOT PVIS and WPD severity adjustments to 60 hour and 70 hour results


 For APV at 70 hour:  Calculated and applied IIIH EOT severity adjustments to 70 hour results


 Option 3:


 Modify existing IIIH test procedure to take 70 hour used oil samples &  generate targets and SA’s for PVIS70Hour 


parameter, exclusively.


 Requires the use of existing IIIH EOT SA for WPD parameter


 For APV at 70 hour: Calculated and applied IIIH EOT severity adjustments to 70 hour results


 Option 4:


 Extend the life of the IIIF test







List of Concerns
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 Limited data - only (2) IIIH tests for each oil (433 and 1006 n=4)


 Severity adjustments for the 70Hr data are based on IIIH EOT SA’s


 Estimation of the variability at 70Hr (used IIIH Test severity standard 


deviation)


 Because of limited data for the analysis, all piston batches 3, 4 and 5 were 


used for the PVIS 60 calculations.  


 **Caution** … there are known performance differences in IIIH results  


between the piston batches


 The APV discrimination between 433 and 1006 has changed between the 


IIIF and the IIIH


 1006-2 and 433 had similar performance for the IIIF, both passing oils


 Now, 1006 -2 is more severe than 433







8


 Interpolated PVIS result is higher than the actual 70Hr PVIS


 Interpolated PVIS and actual 70Hr PVIS requires separate limits


 Interpolated PVIS test needs to run at least 80 hours


 Discrepancy of actual PVIS @70Hr vs. interpolated SQRT PVIS @70Hr


 Previous 70 hour limits were proposed prior to 1006-2 test results at 70 hours. This 


was done because no changes were anticipated to the IIIH procedure to include 


sampling at 70 hours


 Interpolation with SQRT was chosen because it is the transformation applied to the 


IIIF


 With the additional two test results, it seems that the SQRT provides higher values 


when compared to the actual test results. The previously proposed limits tried to 


take this into account.


 Currently, there are only two test results for 1006-2 at 70 hours.  This is not enough 


data to assess the average value or variability at 70 hours, but, it is better than no 


data at 70 hours.


 With only (4) data points available, it is difficult to select the proper interpolation 


between the 60 - 80 hours


Concerns with Interpolated Limits







Data Available for Analysis
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 IIIF Targets for reference oils


 2017 IIIF/IIIH data pairs available 


 Oils: 1006-2 (reference oil from 2002 to 2013) and 433-2 (current IIIF 


reference oil)


 (4) IIIH test results on piston batch 4


 (2) IIIH test results on piston batch 3 with one ending at 79 hours


 2018 IIIF/IIIH data pairs available (70 hour sampling)


 Oils: 1006-2 (reference oil from 2002 to 2013) and 433-2 (current IIIF 


reference oil)


 (2) IIIH test results on piston batch 5 per oil: one test ended at 76 hours


 APV in IIIH is average of UNWEIGHTED PISTON BOSS VARNISH 


AVERAGE PIS across six cylinders







IIIH Data Set


• Applied Severity Adjustments were based on EOT test results


• IIIH Data included in the analysis are shown in the below table
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How IIIH Limits were generated
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 Limits for the IIIH were calculated using the IIIF reference oils 
probability of passing for the target dataset


 IIIH data: 


 All available data were used in the calculations


 The IIIH data were severity adjusted by the severity adjustment at end of 
IIIH test.


 For PVIS 60 hour: Piston batch 3,4 and 5 were used (all available data)


 For 70 hour sampling PVIS, WPD and APV: only piston batch 5 data are 
available


 Two types of standard deviation were used: 
 IIIH sample standard deviation (n= 5 for PVIS; n=2 for PVIS 70 hour, WPD and 


APV)


 IIIH SA standard deviation (LTMS document) was used to avoid applying in the 
calculations sample standard deviations based on only two tests. This is the main 
reason for recommending a particular column in slide 5 and not the other.







Visualization of Proposed limits







IIIF PVIS 60Hr and IIIF Limits vs


IIIH PVIS 60Hr and IIIH Proposed Limits
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Proposed


CH-4= 249


Proposed


SJ = 307
CH-4  295


SJ 325


The symbols used for IIIH 


PVIS60 and PVIS60 after 


SA for oil 1006-2 represent 


the piston batches used
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SL, CI-4, CJ-4 


= 275


Proposed SL, CI-4, CJ-4 =   181


Zooming in closer 


to the limit


IIIF PVIS 80Hr and IIIF Limits vs


IIIH PVIS 70Hr and IIIH Proposed Limits


All data







IIIF WPD 80Hr and IIIF Limits vs


IIIH WPD 70Hr and IIIH Proposed Limits
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Proposed SL= 3.3


Proposed SJ= 2.5


SL = 4


SJ = 3.2







IIIF APV 80 hour and IIIF Limits vs


IIIH APV 70 hour and IIIH Proposed Limits
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SL


SJ


Proposed SL = 7.84


Proposed SJ = 7.5







Appendices


1. PVIS profiles for IIIF and IIIH tests


2. 2017 Proposal


3. 2017 Candidate data pairs submitted


4. Interpolated 70 hour PVIS


5. Currently, approved limits from the ASTM ballot


6. 2017 Summary table for establishing IIIF/IIIH equivalency limits
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IIIF 1006-2 target PVIS (10 hour intervals)  and IIIH 1006-2


PVIS (20 hour intervals) ALL DATA available, including three 


candidate tests A01-02-03
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Candidate oil A-03







IIIF target PVIS (10 hour intervals)  and IIIH PVIS (20 hour 


intervals)


Zooming into region around the 1006-2 breaking point 
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Table shows that interpolation 


with sqrt provides higher values 


than log. Actual 70 hour results 


are 215 and 288.


215, 288


@70 hrs.


B-5


783, 402, 607


565 (76 hrs.)


@80 hrs.


B-5, B-4







2017 Proposal
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Candidate data pairs: PVIS IIIF vs. PVIS IIIH by Oil using the 


same scale


Scales are truncated to show more detail for lower values
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Interpolated 70Hr PVIS
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TESTKEY IND PVISEOT Hours PVISH080 PVISH070 PVIS70intSqrt PVIS70intLn PVISH060


120225-IIIH                           433-2 72.2 34.24 21.26 19.72 11.36


120224-IIIH                           1006-2 952.3 79 .  180.51


125280-IIIH                           433-2 46.8 16.18 12.72 12.51 9.68


120222-IIIH                           1006-2 2499.1 402.25 193.95 156.37 60.79


125220-IIIH                           433-2 44.8 14.71 10.23 9.82 6.56


128871-IIIH                           1006-2 1856.5 606.76 278.26 215.04 76.21


139158-IIIH                           433-2 127 31.05 13.7 19.53 18.20 10.67


139159-IIIH                           1006-2 953.6 76 .  288.4 106.53


139165-IIIH                           433-2 89.3 28.66 10.5 16.71 15.10 7.96


139163-IIIH                           1006-2 1950.6 783.65 215.59 346.91 259.15 85.7







Currently approved limits from the 


ASTM ballot
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Summary table for establishing IIIF/IIIH 


equivalency limits
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IIIH Data Plots – Batch 5 & 6 Rings with RO434-3, exclusively 


 


 







 







 







 





