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Sequence III Surveillance Panel Teleconference 
Minutes 

Tuesday November 13, 2018   

Agenda 

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  

2.1) Minutes from 9/25/2018 Meeting – approved as issued. 

3.0) IIIH Action Items 

3.1) IIIH Data Review of 434-3 - Dvorak 
Todd Dvorak presented (attached) the stats group’s target analysis for oil 434-3.  It was noted for 

WPD and PHOS, there is no significant difference between 434-2 and 434-3 and therefore no target 
changes are recommended. PVIS and MRV show differences between the two blends, and therefore it is 
proposed to update targets using ln for PVIS (slide 8) and substituting the PVIS Yi for the MRV Yi for 
reference oil 434-3 only (slide 12). It was noted that the PVIS uses a natural log transform for oil 434-3 
only (other reference oils are not transformed). It was also noted that with more data, the panel may need 
to revisit targets in the future. 

Motion (Altman/Schweitzer): Accept the stats group recommendations for PVIS and MRV for 
reference oil 434-3 – see table below. The motion passed 17-0-3. 

434-3 Mean Standard 
Deviation 

LnPVIS 5.7602 0.6598 
WPD same as 434-2 
Phos same as 434-2 
LnMRV use LnPVIS yi for SA 

Motion (Altman/Schweitzer): Declare this to be an urgent target update, making the targets 
effective immediately for all future 434-3 test results, as well as all 434-3 tests that are in a pending status 
as of November 13, 2018.  The motion passed 16-0-4. 

Motion (Schweitzer/Stockwell): Reference oil 434-3 is now available for referencing (it had 
previously been suspended). The motion passed without objection. 



3.2) IIIH Engine Storage and Rebuild task force - Altman & Betz 
A meeting is expected sometime later this month. Details for future plans might be forthcoming 

after that meeting.  
 
 
3.3) Maintenance of older API S categories.   

Todd Dvorak commented that there is interest in analyzing the data of the correlation tests and he 
expects the stats group to take this up in the near future. Once the data is reviewed the Seq. III panel will 
likely need to determine how to move forward. 
 
 
 

4.0) New Business  
 

4.1) Brulin 815 QR DF used in ultrasonic cleaner 
Addison Schweitzer informed the group that Brulin 815 QR DF is being replaced by 815 QR NF. 

It is expected that this is a functional equivalent (per Brulin’s statement) and the change is intended to 
increase biodegradability. 

 
Motion (Schweitzer/Stockwell): Labs are permitted to change to 815 QR NF at their discretion, 

though they are indicate the first use in a reference test in the report comments and are to notify the panel 
of the results.  The motion passed without objection. 

 
 Action Item: the TMC will issue an information letter accordingly. 

 
4.2) Reference Oil Test Quantity 

Ed Altman noted that the oil volume for reference oil samples is excessive. The panel concurred 
that 2.5 gallons would be sufficient. If any lab feels this is not sufficient, they must notify the TMC by 
November 21, 2018. 

 
Action Item: labs notify the TMC by 11/21/18 if 2.5 gallons is not enough oil per test. 

 
Action Item: TMC reduce reference oil sample quantity to 2.5 gallons, assuming no lab 

indicates that to be an insufficient quantity. 
 
 

4.3) Introduction of the Next Batch of Piston Rings (BC-6 rings) 
 The next batch of rings will need to be introduced in the next few months. The BC-6 rings were 
made at the same time as the BC-5 rings, but they were not gapped. There was discussion over batch sizes 
and inventory life.  
 

Action Item: OHT was asked, and agreed, to send a set of BC-6 rings to the labs for 
measurement.  

 
Action Item: labs to provide Todd Dvorak with the measurements for analysis 

 
  The hope is that, after the labs measure the rings and assuming they check out, then perhaps the 
BC-6 rings can be introduced as a FIFO running change. 

   
 
 
 



QI Protocol.pdf

TABLE 7 Test 
Precision for Sequenc  

4.4) Quality Index Calculation Wording 
 Rich Grundza suggested that the IIIH method be changed to make reference to the DACAII report 
rather than actually spell out the QI protocol (mainly for purposes of document control). Additionally, 
over/under range limits did not previously exist. It was also pointed out that the report forms would need 
to be changed to accommodate over/under range reporting.  

 
 Motion (Grundza/Stockwell): To accept the changes to the QI protocol as shown in the attached 
document, effective December 1, 2018. The motion passed without objection. 

 
Action Item: the TMC will issue an information letter accordingly. 

 
Action Item: the TMC will update report forms accordingly. 

 
 
 

4.5) PVIS Transformation in IIIH Test Method 
 Rich Grundza noted a necessary correct to show PVIS as a transformed parameter. He provided a 
revised Table 7 (attached) which will be issued in an Information Letter. 

 
Action Item: the TMC will issue an information letter accordingly. 

 
 
 

 
5.0) Next Meeting  
 Tentatively set for 1/15/19 unless a call is necessary for BC-6 ring introduction 
 
6.0) Meeting Adjourned  

11:55 a.m. EST 
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n BC2 PM BC2 PostPM BC3 PostPM BC4 PostPM BC5 PostPM


BC5 Post PM 


with RO434-X


28 (PM Targets) 


46  


80  


102   


103   


124    


146    


168     


Data Included in Analysis
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 Several options were considered for selecting the data for the (RO434-3) analysis, which 
included various combinations of piston batches and reference oils.


 Statistics Group selected the n = 103* analysis data set for the following reasons:


 The Precision Matrix (PM) and PostPM variance shift1 occurred during piston batch 2. Including 
this factor in the model will enable the prediction of  434-3 - as if it were run during the PM.


 The piston batch 5 captures the variance shift with the change from batch 2 to batch 5 pistons. 
Including this factor in the model will enable the prediction of reference oil 434-3 with Batch 2 
pistons (which were run during the PM).


 The n = 103 includes 1 additional result from Lab D with RO 434-3. This is from a stand that will 
be “chartable” when the new stand is calibrated.  (This data point enhances the estimates for 434-3.)


1The PostPM variance shift may be related to the cylinder honing process change that occurred after the PM.


*
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 Selected Analysis Data Set:


 LTMS Target data set - Precision Matrix (PM):


 N = 28 results with Batch 2 Pistons


 Data set to capture potential severity shift – Post Precision Matrix (PostPM) 


 N = 22 results with Batch 2 Pistons


 Data set to capture potential severity shift with Batch 5 Pistons (PostPM)


 N = 52 results with Piston Batch 5 (includes RO434-3 Re-Blends data)


 N = 1 Lab D result with RO434-3 on Piston Batch 5 (result with be “chartable” when stand calibrates) 


 Analysis data set total N = 103 results


 List of analysis data set TestKeys are summarized below (**excluding the yet to be “Chartable” result from lab D**):


Test Key Phase Test Key Phase Test Key Phase Test Key Phase Test Key Phase


106774-IIIH PM-BC2 106781-IIIH PM-BC2 117481-IIIH PostPM-BC2 131747-IIIH PostPM-BC5 131742-IIIH PostPM-BC5


106778-IIIH PM-BC2 106777-IIIH PM-BC2 107882-IIIH PostPM-BC2 128437-IIIH PostPM-BC5 131740-IIIH PostPM-BC5


106763-IIIH PM-BC2 106780-IIIH PM-BC2 110992-IIIH PostPM-BC2 134133-IIIH PostPM-BC5 131751-IIIH PostPM-BC5


106797-IIIH PM-BC2 106785-IIIH PM-BC2 107874-IIIH PostPM-BC2 131176-IIIH PostPM-BC5 134136-IIIH PostPM-BC5


106767-IIIH PM-BC2 111422-IIIH PM-BC2 117477-IIIH PostPM-BC2 133377-IIIH PostPM-BC5 131743-IIIH PostPM-BC5


107873-IIIH PM-BC2 106783-IIIH PM-BC2 111968-IIIH PostPM-BC2 133378-IIIH PostPM-BC5 137514-IIIH PostPM-BC5


107869-IIIH PM-BC2 107883-IIIH PM-BC2 117425-IIIH PostPM-BC2 127170-IIIH PostPM-BC5 131183-IIIH PostPM-BC5


107870-IIIH PM-BC2 116665-IIIH PostPM-BC2 119739-IIIH PostPM-BC2 135503-IIIH PostPM-BC5 134137-IIIH PostPM-BC5


106792-IIIH PM-BC2 116416-IIIH PostPM-BC2 128423-IIIH PostPM-BC5 134093-IIIH PostPM-BC5 138250-IIIH PostPM-BC5


106789A-IIIH PM-BC2 111419-IIIH PostPM-BC2 127166-IIIH PostPM-BC5 135554-IIIH PostPM-BC5 131741-IIIH PostPM-BC5


106768-IIIH PM-BC2 116663-IIIH PostPM-BC2 131179-IIIH PostPM-BC5 134139-IIIH PostPM-BC5 135504-IIIH PostPM-BC5


110227-IIIH PM-BC2 116664-IIIH PostPM-BC2 131738-IIIH PostPM-BC5 133381-IIIH PostPM-BC5 137516-IIIH PostPM-BC5


106793-IIIH PM-BC2 116668-IIIH PostPM-BC2 133379-IIIH PostPM-BC5 126206-IIIH PostPM-BC5 134134-IIIH PostPM-BC5


110228-IIIH PM-BC2 116669-IIIH PostPM-BC2 131182-IIIH PostPM-BC5 131180-IIIH PostPM-BC5 139725-IIIH PostPM-BC5


106775-IIIH PM-BC2 117475-IIIH PostPM-BC2 131737-IIIH PostPM-BC5 135553-IIIH PostPM-BC5 127171-IIIH PostPM-BC5


107872-IIIH PM-BC2 116667-IIIH PostPM-BC2 131735-IIIH PostPM-BC5 134094-IIIH PostPM-BC5 138251-IIIH PostPM-BC5


106795-IIIH PM-BC2 111969-IIIH PostPM-BC2 131171-IIIH PostPM-BC5 131739-IIIH PostPM-BC5 138252-IIIH PostPM-BC5


106786-IIIH PM-BC2 111420-IIIH PostPM-BC2 122949-IIIH PostPM-BC5 134135-IIIH PostPM-BC5 137515-IIIH PostPM-BC5


106779-IIIH PM-BC2 117473-IIIH PostPM-BC2 131736-IIIH PostPM-BC5 131746-IIIH PostPM-BC5


106776-IIIH PM-BC2 117478-IIIH PostPM-BC2 126202-IIIH PostPM-BC5 127169-IIIH PostPM-BC5


106791-IIIH PM-BC2 117476-IIIH PostPM-BC2 133380-IIIH PostPM-BC5 131750-IIIH PostPM-BC5
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 Current IIIH Trends for Ln(PVIS) by Piston Batch, Phase, and RefOil Re-Blends


 The “Phase” and “Piston Batch” factors are intended to account for a variance shift in IIIH performance following the PM


 Below plot suggests an increase in Ln(PVIS) when comparing RO434-2 results to RO434-3 results within Piston Batch 


BC5


“Phase” Variance 


Shift Example 434-2 vs. 434-3


On same piston batch


BC2 vs. BC5 Piston
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 Regression modeling results with Ln(PVIS) parameter


 Factors included Reference Oil Re-Blends, Lab, Stand[Lab], Phase, and Piston Batch


 Significant statistical differences between Reference Oil Re-Blends (RO434-3 & RO434-2*), Phase, and Piston Batches


*







RefOil LSMean StdDev (Raw)


RO436 3.1942 0.3780


RO434-2 4.4395 0.6974


RO434-3 5.7602 0.6598


RO438-1 3.9860 0.8649


Ln(PVIS_Or) Full Data Set (N = 103 Analysis)


Sequence IIIH Re-Blend Target Analysis


8


 Ln(PVIS) Target Summary for Reference Oils:


 LSMeans are similar to those established during PM


 Recommended Target and Standard Deviation for RO434-3 is 5.7602 and 0.6598, respectively.


RefOil Mean Std Dev


RO436 3.3289 0.3138


RO434-2 4.7191 0.431


RO434-3


RO438-1 3.9754 0.9558


Current Targets (N=28 PM Analysis)


Note: LSMean is the model prediction 


with Piston Batch 2 and PM conditions







Ln(MRV) Analysis
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 Current IIIH Trends for Ln(MRV) by Piston Batch, Phase, and RefOil Re-Blend


 Plot suggests an increase in Ln(MRV) when comparing RO434-2 results to RO434-3 results within Piston Batch BC5


 Four of the 434-3 results are capped at 400,000.  This will correspondingly reduce the mean and standard deviation 


targets. 


434-2 vs. 434-3


On same piston batch
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 Regression modeling results with Ln(MRV) parameter


 Factors included Reference Oil Re-blend, Lab, Stand[Lab], Phase, and Piston Batch


 Significant statistical differences between Reference Oil Re-Blends (RO434-3 & RO434-2*), Phase, and Piston Batches


*
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 Ln(MRV) Target Summary:


 Problem:


 LSMeans from model and standard deviations will be 


incorrect – with 4 results capped at the maximum MRV of 


400,000


 Recommended Solution:


 The RO434-2 data for piston batches 2 and 5 during PM 


and PostPM indicates good correlation between PVIS_Yi


and MRV_Yi (please refer to below right chart)


 Recommend substituting the calculated PVIS_Yi results for 


MRV_Yi for reference oil reblend 434-3, exclusively.


 Note: **PVIS_Yi substitution for MRV_Yi is not


recommended for any of the other reference oils**







Appendix A


WPD Analysis
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 Current IIIH Trends for WPD by Piston Batch, Phase, and RefOil Re-Blend


 Plot suggests no difference in WPD when comparing RO434-2 results to RO434-3 results within Piston Batch BC5
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 Regression modeling results with WPD parameter


 Factors included Reference Oil Re-Blends, Lab, Stand[Lab], Phase, and Piston Batch


 No significant difference between Re-Blends RO434-3 & RO434-2







Appendix B


Phos Retention Analysis
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 Current IIIH Trends for Phos Retention by Piston Batch, Phase, and RefOil Re-Blend


 Plot suggests no difference in Phos Retention when comparing RO434-2 results to RO434-3 results within Piston Batch 


BC5
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 Regression modeling results with Phos Retention parameter


 Factors included Reference Oil Re-Blends, Lab, Stand[Lab], Phase, and Piston Batch


 No significant difference between Re-Blends RO434-3 & RO434-2







Appendix C


Table of Predicted Targets for 434-3
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Table of Predicted Targets for 434-3 with various data sets


*The n = 103 includes 1 additional result from Lab D with RO 434-3. This is from a stand that will be 


“chartable” when the new stand is calibrated.  (This data point enhances the estimates for 434-3.)


*








10.4.6 Calculate Quality Index (QI) for all control parameters 
in accordance with the DACA II Report. Be sure to 
account for missing or bad quality data in accordance with the 
DACA II Report as well. 
10.4.6.1 Use the U, L, Over Range, and Under Range values 
shown in Table 4 for the QI calculations. 
10.4.6.2 Round the calculated QI values to the nearest 0.001. 
10.4.6.3 Report the QI values on the appropriate form. 


 


TABLE 4 Controlled and Uncontrolled Test Quantities 
 


CONTROLLED QUANTITIES UNCONTROLLED QUANTITIES 
Quantity Units Target QI values Over Under  Quantity Units Average 
Speed r/min 3900 ±5 3860 


 
3340  Oil-pump 


temperature 
°C Record 


Load N·m 250 ±0.98 300.9 199.1  Oil-sump 
temperature 


°C Record 


Oil-block 
temperature 


°C 151 ±0.42 172.8 128.2  Coolant-in 
temperature 


°C Record 


Coolant-out 
temperature 


°C 115 ±0.46 138.9 91.1  Left-exhaust 
temperature 


°C Record 


Intake-air 
temperature 


°C 35 ±0.37 54.2 15.8  Right-
exhaust 
temperature 


°C Record 


Fuel 
temperature 


°C 30 ±1.0 82 0  Oil-pump 
pressure 


kPa (gauge) Record 


Dew point °C 16.1 ±2 120 0  Oil-gallery 
pressure 


kPa (gauge) Record 


Intake-air 
pressure 


kPa (gauge) 0.05 ±0.02 1.1 -1  Manifold 
pressure 


kPa 
(absolute) 


Record 


Right-
exhaust 
pressure 


kPa (gauge) 4.5 ±0.08 8.7 0.3  Fuel 
pressure 


kPa (gauge) Record 


Left-exhaust 
pressure 


kPa (gauge) 4.5 ±0.08 8.7 0.3  Crankcase 
pressure 


kPa (gauge) Record 


Coolant flow 
rate 


L/min 170 ±1.43 244.3 95.7  Right-bank 
AFRB 


   Record 


Fuel 
Pressure 


kPa (gauge) 420 ±20A N/A N/A  Left-bank 
AFRB 


   Record 


Coolant 
pressure 


kPa (gauge) 200 ±10A N/A N/A  Mass 
fraction NOx 
right bank 


mg/kg Record 


    
   Mass 


fraction NOx 
left bank 


mg/kg Record 


       Fuel flow 
rate 


kg/h Record 


A  This is a range rather than a QI value. QI calculations do not apply. 


 








 
TABLE 7 Test Precision for Sequence IIIHA 


Quantity, units 


Intermediate  
 


PrecisionB 


Reproducibili
tyC 


SipD ip SRD R 


Kinematic viscosity increase at EOT, %E 0.706 1.977 0.710 1.988 


Average WPDEF, merit 0.475 1.330 0.497 1.392 


 
 A  These statistics are based on 40 tests conducted on 8 stands at 5 laboratories on ASTM TMC Reference Oils 434-2, 436, and 438-1, and were 
calculated on June 6, 2016. 
 B  See 14.1.2. 
 C  See 14.1.3. 
 D  S is the estimated standard deviation. 
 E  This parameter is transformed using 1n(result). When comparing two test results on this parameter, first apply this transformation to each test result. 
Compare the absolute difference between the transformed results with the appropriate (intermediate precision or reproducibility) precision limit.. 
 F  Weighted piston deposits (see 12.3.5.8). 
 


 







