
IIIH Task Force Conference Call February 27, 2015 
 
 

Attendees: 
Chrysler: Haiying Tang, Jeff Betz 
Intertek:  Adison Schweitzer, Charlie Leverett, Bill Buscher 
Lubrizol: George Szappanos, Kevin OMalley, Michael Conrad 
Afton: Ed Altman, Bob Campbell 
SwRI: Karin Haumann, Sid Clark, Janet Buckingham, Pat Lang, Michael Lochte  
Ashland: Amol Savant, Tim Caudill  
Infineum: Mike McMillan, Andy Ritchie, Gordon Farnsworth, Doyle Boese 
Shell: Scott Lindholm, Jeff Shu 
Oronite: Kaustav Sinha, Joe Martinez 

IMTS: Dave Passmore 
OHT: Matt Bowden, Jason Bowden 
TMC: Rich Grundza 
Ford: Ron Romano 
GM: Bruce Mathews, Andy Buczynsky 
 

Karin opened the meeting with a review of the agenda. (See Attachment #1) 
 
Agenda Action Item 1: 
Janet provided an overview of the analysis she performed looking at the data from the past 
twelve months including PVIS and WPD for the Sequence IIIG as requested from the last 
meeting.  This presentation includes all tests using Stellite Seat Heads in the IIIG.  
(See Attachment #2) 
 
Janet reviewed the PVIS and WPD Summary Slides (2 &3)  
Note:  there is a typo change on slide 3 as noted by Janet during her presentation and an 
asterisk and accompanying note at the bottom of the slide by the secretary during the writing 
of these minutes.  
 
Janet then reviewed slides 4 through 9 going over the analysis for PVIS on both the IIIG and IIIH 
tests.   
 
Janet fielded questions after slide 9 on the PVIS analysis for the IIIG and IIIH. 

 Scott Lindholm asked if the data in slide #6 might indicate 434-2 might be different than 
434-1.   

o Janet replied indicating 434-2 had a small data set and you need to look at each 
p value in the table and change the cut off to look for significant differences. 

 Doyle Boese asked if Janet was taking multiple comparisons into account. 
o I believe Janet answered yes. 



 Andy Buczynsky asked if Janet could tell how the variability on 434-1 compares between 
the IIIG and IIIH. 

o Janet replied the model did not look at variability of specific oils. 
o Janet indicated she could run an analysis on 434-1, but indicated there was a 

small sample size between the two tests. 

Action Item:  Janet will run an analysis on the variability of 434-1 between the IIIG and IIIH tests. 

 Addison asked if Janet could send this presentation to martin Chadwick at Intertek. 

Action Item:  Janet will forward the data to Martin Chadwick at Intertek and the industry stats 
group. 

Janet returned to her presentation picking up at slide 10 with a review of her model for the 
WPD analysis.  After explaining the data set used for the analysis, Rich Grundza asked if her 
explanations were in the summary, Janet responded she did not have the full explanation in the 
presentation but would send a summary to the group later. 

Action Item:  Janet will send a summary of her data set models to the group in a separate email. 

Janet went through slides 10 through 16 explaining the IIIG data fielding questions as she 
explained each slide.  Rich Grundza asked if Janet had performed a Box Cox analysis on the data 
and Janet replied she had but it did not provide good information on what the transformation 
should be.   

Janet next reviewed the data for the IIIH WPD from slide 17 through slide 19 again explaining 
each slide.  After finishing with slide 19, Janet informed the group that everything after slide 19 
was copy of last week’s presentation and she included it so everyone would have all the data 
presented. 

Janet next went back to the beginning slides and reviewed her summary of all the models and 
analysis for PVIS and WPD on both the IIIG and IIIH analyses.  

After a lengthy explanation of Lab / Stand variables / Residuals / RMSE values and a summary 
that 434-1 < REO2 < REO3, Janet asked if there were any questions on the WPD Analyses. 

Doyle Boese simply said “Good Job Janet”. 

 

Karin picked up the call reviewing the AOAP Action Items starting with the first item  

1. Hours to PVis data on the IIIG and comparison of variability between the IIIH and IIIG – 

a.  Statistical analysis presented on the February 20 conference call showed a direct 
comparison of PVis on the two tests with regard to oil, lab and stand effects. 

b. WPD analysis is being conducted along repeating the previous analysis of PVis on the 
IIIG excluding all tests prior to February 2014 per GM’s request. 



c. Statisticians advised exploring hours to PVis as a pass/fail criterion after the matrix is 
complete to have a large enough data set to generate a model.  

 

Karin reviewed last week’s analysis commenting on Today’s additional data analysis 
presentation by Janet on the past 12 months of test activity in the Sequence IIIG covering both 
WPD and PVIS.  Karin discussed hours to PVIS indicating the statisticians have suggested this 
would have to come out of the precision matrix as decided last week.   

Karin asked if there were any additional questions from the first point on the AOAP motion, 
hearing none, Karin moved on to the second agenda item.   

2. Hardware availability – Task Force discussion on the February 16 conference call focused on 
the labs agreeing to reduce the size of the first reference period. There was a general 
consensus about the idea pending a full inventory of available hardware. There are 72 sets of 
hardware available.  

 
Andy Ritchie asked if the labs have agreed to shorten the first reference period.  Karin indicated 
the lab agreement was the first step, however if this needs to be discussed at a higher level we 
could continue this discussion.  Ed Altman explained our intent to use some of the reference oil 
438 tests as part of the precision matrix runs.  Ed reviewed the number of sets of hardware for 
the group; 72 sets of parts, 28 sets for precision matrix with 5 runs before the matrix.  Karin 
commented the desire is to get approval for the 438 tests to be counted as part of the matrix so 
they don’t have to be run twice.  If everything goes according to plan there would be 35 tests 
available after the matrix for candidate testing.  Plans are to have additional hardware available 
by the end of the precision matrix. 
 
Bruce asked why the urgency to run the precision matrix as soon as possible.  Karin commented 
the desire was to give Chrysler direction on the engine before model year change over.  Jeff 
Betz explained the plans for storage and packaging indicating the engines are going to be 
available but getting someone to sign off on the run in June or July might be difficult.  Jeff 
indicated the engines could still be run out as late as July or August but he needs to get internal 
agreement before June / July. 
 
Bob Campbell explained the issues realized in the Heavy Duty group indicating if everything 
goes well, it would take 5 to 6 weeks to run the matrix with about 8 weeks to review the data.  
The group discussed timing and agreed we need to establish a timeline for the matrix program. 
 
Action Item: Chrysler and the Development Group along with the critical part suppliers and the 
task force need to establish a timeline for running the precision matrix, analysis, and hardware 
availability. 
 
 The group continued discussion with Bob Campbell asking where is the depository for all the 
prove-out data.  Rich Grundza commented the data is at the TMC however, labs are still sending 
in the data.  Kevin OMalley questioned how long it would take for blending of the reference oils 
and Rich confirmed all oils were in-house and pre-positioned at the labs.  Kevin, Bob, and Rich 



continued discussion about review of the operational data and the importance of data 
reporting in the same format from all labs to make the review simpler. 
The group continued discussion about timing and the challenges of running the precision 
matrix, performing the analysis, looking at controlled and non-controlled parameters, statistical 
variation and what happens if the variation from one lab is too far out.  Rich Grundza offered up 
the possibility that part of the matrix could possibly need to be re-run. 
 
At this time in the discussions, Kaustav Sinha suggested the group focus on the motion we are 
trying to resolve. 

5  Resolve thermocouple location issue – 
a. The labs met in San Antonio this week, and went through each thermocouple 

location and placement requirements to ensure consistency between labs.   
b.  All tests run with the new thermocouple location have been run with a set 

point of 151 deg. A review of the oil temperature data by both Afton and 
SwRI statisticians has been done in an effort to confirm this change has not 
negatively affected the test.  
 

Karin explained the work done at SwRI over the past week with all the engineers from each 
laboratory meeting at SwRI to review all the thermocouple locations and insertion depths.  
Karin also explained the decision to locate the oil temperature control thermocouple 14 mm 
down from the top of the main oil gallery under the oil cooler.  Karin explained the group had 
run five tests controlling the oil gallery temperature at 151°C using this new location.  The 
group compared uncontrolled parameter temperatures, realizing there were questions about 
some of the sump temps and oil pump out temperatures that were lower than the control set 
point during test operation.   Janet commented Karin had asked her to look at the tests to see if 
there was an effect on WPD and PVIS between these tests and Janet indicated she ran one 
model on the IIIH sump temperature data and could not find a significant outlier or a negative 
effect on the test.  Ed Altman indicated Afton looked at the data and concluded it looked like 
151°C was a good control point for the oil gallery set point. 
 
At this time the conversations about sump temperatures, gallery temperatures, oil pump 
temperatures, and whether they were higher or lower got out of hand and Karin finally 
indicated the focus of the labs getting together this past week was to review and agree on 
measurement of the questionable temperatures and how to move forward. 
 
The secretary indicated he had stopped trying to capture the context of the conversation. 
 
Rich Grundza finally suggested everyone submit all their calibration data to the TMC and he will 
make it available on the website for everyone to review.  Ed Altman, Karin, and Rich agreed 
everyone should calibrate their IIIH stand prior to running any reference oil 438 tests. 
 
Action Item: Labs will calibrate their test stand prior to starting their reference oil 438 tests and 
forward the calibration data to Rich Grundza at the TMC. 



 
The group discussed efforts in San Antonio with all five lab engineers to review thermocouple 
location and insertion depths for the IIIH.  Discussions focused on using the thermocouple 
location in the main oil gallery below the oil cooler.  Karin fielded questions about tests run 
using this new location and explained that although they were not exactly in the same position, 
in general they were in the same area and the data agreed.  Karin also explained a fixture 
apparatus has been fabricated for locating, drilling, tapping, and installing the thermocouple 
fitting in the main oil gallery in the same exact position for every test. 
 
Motion:  Karin Haumann / Scott Lindholm 
 
Karin made the motion that AOAP Action Item Number Five (see italicized text) has been 
resolved.   
   

5  Resolve thermocouple location issue – 
c. The labs met in San Antonio this week, and went through each thermocouple 

location and placement requirements to ensure consistency between labs.   
d.  All tests run with the new thermocouple location have been run with a set 

point of 151 deg. A review of the oil temperature data by both Afton and 
SwRI statisticians has been done in an effort to confirm this change has not 
negatively affected the test.  

 
Discussion: 
Bruce Matthews asked if the position for the main oil gallery had been resolved and nothing 
else needed to be discussed. Karin responded yes the positioning had been resolved. 
 
Haiying Tang asked if Afton was in agreement with the new location as there had been some 
indication of concern expressed at the AOAP meeting by Afton.  Bob Campbell responded with 
comment that Afton was alright with this decision. 
 
Karin asked whether we needed to call the question individually or could we just ask if there   
were any negatives, Karin asked if there were any negatives and hearing none the motion was 
considered a unanimous pass. 
 
Karin moved back to Agenda Item #2 for continued discussion. 

2 Hardware availability – Task Force discussion on the February 16 conference call focused on 
the labs agreeing to reduce the size of the first reference period. There was a general 
consensus about the idea pending a full inventory of available hardware. There are 72 sets of 
hardware available.  

 
Discussion on this subject involved many comments focused on shorter reference period 
testing and the fact that a new batch of pistons and rings would be introduced into the data 
with a small N=size of candidate tests to base any shift in performance against.  Andy Ritchie 



commented he felt there would not be enough matrix batch material hardware to complete a 
full candidate test program before the introduction of newer batch materials.  Bob Campbell 
expressed concern about any shift in performance and the fact that the industry would have to 
deal with that shift for the life of the category. 
 
Rich Grundza reminded everyone that historically, we have accomplished running batch 
changes in materials in the Sequence III test since introduction and only time we made special 
documentation of changes have been when there has been a known change to the test 
procedure, hardware material specifications, or supplier changes.   
 
Discussion continued focused on the understanding the matrix would not start until after 
approval from the AOAP at the March 19 meeting and when the Matrix would actually start. 
 
Ed Altman asked OHT when the materials might actually be available and Jason replied the 
piston rings were expected around mid-April with the pistons possibly earlier.   
 
Karin reminded the current focus was to allow the 438 runs to be part of the matrix and start 
the actual matrix the third week of March.  
 
Michael Conrad suggested Karin work with the group to put together a timeline to back 
calculate when the Matrix might have to start in order to meet Chrysler’s concerns.  Karin 
agreed to work with Scott and Chrysler to construct a timeline that could be reviewed during 
the next call.   
 
Karin moved conversation to AOAP Agenda Action Item number three for discussion. 

3 Additional testing on 434-2 to resolve inter lab variability –  

a.  Statistical analysis of IIIH variability conducted with and without data from the 
“severe” lab shows the variability of the test does not decrease by excluding the lab.  

b.    Labs are working together to identify any potential lab differences.  

 
The group discussed the need to run additional testing on Reference Oil 434-2.  Karin asked Ron 
Romano to comment as this was part of his action item from the AOAP Motion.  Ron 
commented he doesn’t think running additional tests on 434-2 are needed as Janet’s review 
showed that if it is different, which it looks like it will be, it really doesn’t mean there are lab 
variables.  Ron Romano concluded he is OK with the proposed resolution for AOAP Action Item 
number three as tests on 434-2 will be part of the precision matrix. 
 
Motion: Scott Lindholm / Ron Romano 
 
Based on the SwRI analysis of the IIIG and IIIH, no additional testing on 434-2 prior to the matrix 
as requested in AOAP Action Item #3 is required as it will be addressed in the precision matrix.    
 
 



 
Discussion; 
The group discussed Janet’s analysis with comment from Bruce Matthews, Andy Buczynsky, Ron 
Romano, Scott Lindholm, Bob Campbell, and Andy Ritchie.  Comments focused on not having 
actual 434-1 to use for investigations, consuming matrix hardware on 434-2 runs to look into 
variability of 434-1 tests.   
 
Karin summarized everyone’s comments saying the intent is to go back to the AOAP saying no 
further testing on 434-2 is needed as variability on this item is being addressed statistically and 
operationally at the labs.  Both Scott and Ron agreed as motioner and seconder of the original 
motion. 
 
Karin asked if there was any further discussion, hearing none she asked if there were any 
objections to the motion.   
 
Hearing none, the motion passed unanimously. 
 
Karin next opened discussion on Reference Oil 438 testing addressing AOAP Action Item 
number four. 

4 Two tests on oil 438 at each participating lab –  
a. Hardware constraints preclude 2 tests per lab prior to starting the matrix.  

b. A minimum of 3 tests on 438 will be run prior to the next AOAP meeting to evaluate the   
data.  

 
Discussion: 
Another lengthy discussion ensued about who would run the 438 tests and whether we needed 
two runs at each lab, could they be considered part of the precision matrix, could we actually 
wait for the large batch hardware, etc.  Ron Romano agreed 3 tests on Reference Oil 438 would 
be acceptable if they all produced lower WPD results than the other oils. 
 
Final resolution on this topic resulted in another motion: 
 
Motion: Scott Lindholm / Ron Romano 
 
AOAP Action Item to run additional testing on Reference Oil 438 will be addressed by running 
three tests; one each at three volunteering labs and the data will determine whether additional 
testing is needed.   
 
Discussion focused on the same comments as mentioned above with additional comment from 
Bob Campbell recommending the labs look at available data to determine whether they need to 
address any additional parameters prior to running the 438 tests. 
 
Karin followed the same format asking if there were any objections to the motion. 



Hearing none, the motion passed unanimously. 
The group discussed tabling AOAP Action Items #1 and #2 until the next meeting.   
 
Mike McMillan asked where the minutes form the task force conference calls could be found.  
Sid commented the minutes are posted on the TMC website and he would forward a link to 
everyone on the call.  Mike suggested we forward that link to everyone upon posting each set 
of minutes.   
 
Bruce Matthews asked if GM could be provided Sequence IIIG Test Results on REO2 and the 
response was the supplier had supplied a range of data not the actual test results.  
 
Karin agreed to ask the supplier if they would be willing to share the actual data. 
 
Bob Campbell asked how the group should handle earlier test results on Reference Oil 435.  
 
Ron Romano fielded the comment indicating the NOAK Volatility of REO435 was above 15% and 
the therefore would preclude it from passing GF-6 requirements.  Andy Ritchie commented he 
felt that was the same for Reference Oil 438. 
 
Karin indicated we would save these discussions for the next meeting and adjourned the call at 
1:24PM  
 

Action Items: 

1)  Janet will run an analysis on the variability of 434-1 between the IIIG and IIIH tests. 
2) Janet will forward the data to Martin Chadwick at Intertek and the industry stats group. 
3) Janet will send a summary of her data set models to the group in a separate email. 
4) Chrysler and the Development Group along with the critical part suppliers and the task 

force need to establish a timeline for running the precision matrix, analysis, and 
hardware availability. 

5) Labs will calibrate their test stand prior to starting their reference oil 438 tests and 
forward the calibration data to Rich Grundza at the TMC. 

6) Sid will send a link to the TMC Chrysler IIIH Task Force Minutes to the group.  

 
  

This is a compilation from notes recorded during the call, with comments from member 
participants during the Draft Review.  Certain subjects may not necessarily be in exact order; 
however, they are believed to represent an accurate account of the call.  If anyone feels 
changes or additional content may be necessary, please contact Sid Clark @ 586-873-1255 or 
Sidney.Clark@swri.org 
  
Thanks, Sid 

mailto:Sidney.Clark@swri.org


Sequence IIIH Task Force 
February 27, 2015 

10:00 pm CST 
Call-in Number:  866-588-1857 
Conference Number:   8186490 

 
 
 

AOAP Motion Action Items: 
Here is a summary of where the task force is on the AOAP action items 

1. Hours to PVis data on the IIIG and comparison of variability between the IIIH and IIIG – 
a.  Statistical analysis presented on the February 20 conference call showed a direct 

comparison of PVis on the two tests with regard to oil, lab and stand effects.   
b. WPD analysis is being conducted along repeating the previous analysis of PVis on 

the IIIG excluding all tests prior to February 2014 per GM’s request.   
c. Statisticians advised exploring hours to PVis as a pass/fail criterion after the 

matrix is complete to have a large enough data set to generate a model. 
2. Hardware availability – Task Force discussion on the February 16 conference call focused 

on the labs agreeing to reduce the size of the first reference period.  There was a 
general consensus about the idea pending a full inventory of available hardware.  There 
are 72 sets of hardware available. 

3. Additional testing on 434-2 to resolve inter lab variability –  
a. Statistical analysis of IIIH variability conducted with and without data from the 

“severe” lab shows the variability of the test does not decrease by excluding the 
lab. 

b. Labs are working together to identify any potential lab differences. 
4. Two tests on oil 438 at each participating lab –  

a. Hardware constraints preclude 2 tests per lab prior to starting the matrix. 
b. A minimum of 3 tests on 438 will be run prior to the next AOAP meeting to 

evaluate the data. 
5. Resolve thermocouple location issue – 

a. The labs met in San Antonio this week, and went through each thermocouple 
location and placement requirements to ensure consistency between labs. 

b. All tests run with the new thermocouple location have been run with a set point 
of 151 deg.  A review of the oil temperature data by both Afton and SwRI 
statisticians has been done in an effort to confirm this change has not negatively 
affected the test.  

  
 

 

 
Next Meeting 
 TBD 
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Janet Buckingham, SwRI 

 

2/27/15 

PVIS and WPD Analyses  

for IIIG and IIIH 
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PVIS Summary 
 All models included Oil, Lab and Stand(Lab) 
 Used 5% level of significance 

IIIG IIIH 

Model Oil Discrimination RMSE Model Oil Discrimination RMSE 

#1 (n=154) 
All data 
Original cylinder heads 

438 <  
(435,435-2,434-1) 

0.53 #1 (n=18) 
All Data 
Final hardware 

REO3 < REO2 < 434-1 0.44 

#2 (n=150) 
Removed 4 outliers 
Original cylinder heads 

438 <  
(435,435-2,434-1) 
 
434-1 < 435-2 

0.40 #2 (n=17) 
Removed LZ Oil 
434-1 with 
PVIS=754.7 
Final Hardware 

REO3 < REO2 < 434-1 
 

0.40 

#3 (n=150) 
Removed 4 outliers 
Combined 435 oils 
Original cylinder heads 

438 < 434-1 < 435 0.40 #3 (n=13) 
Removed all LZ 
results 
Final hardware 

(REO2,REO3) < 434-1 
 
Note: only 1 test at REO3 

0.44 

#4 (n=75) 
Last 75 ref tests 
Original cylinder heads 

438 <  
(435-2,434-1) 

0.63 

#5 (n=74) 
Last 75 ref tests 
Removed 1 outlier 
Lab B with PVIS=2403 
Original cylinder heads 

438 <  
(435-2, 434-1) 

0.55 

#6 (n=23) 
2/24/14 - 2/18/15 
All Stellite Seats 

438 < 434-1 0.50 
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WPD Summary 
 All models included Oil, Lab and Stand(Lab) 
 Used 5% level of significance 

IIIG IIIH 

Model Oil Discrimination RMSE Model Oil Discrimination RMSE 

#1 (n=154) 
Combined 435 oils 
Original cylinder heads 
 

438 < 435 < 434-1 0.43 #1 (n=18) 
All Data 

434-1 < REO2 < REO3 0.28 

#2* (n=151) 
Removed 3 outliers 
Combined 435 oils 
Original cylinder heads 

438 < 435 < 434-1 0.38 

#3 (n=23) 
2/24/14 - 2/18/15 
All Stellite Seats 
 

438 < 434-2 
 

0.49 

3 

* Model #2 , typo was changed from  #1 to #2 by the 

secretary before PDF was generated for the minutes. 
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Seq IIIG PVIS Analysis 
 LTMS Reference data 

 n=23 tests 

 Chartable tests only 

 Test dates: 2/24/2014 – 2/18/2015 

 Tests in this year-ling period were with Stellite seats 

 Used LN(PVIS) transformation in model 

 

4 
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Model #6:  IIIG LN(PVIS) 
n=23 tests  2/24/14 – 2/18/15 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 438 < 434-1 

 No significant lab 
differences 

 No significant stand 
differences 

 RMSE = 0.50 
 IIIG target s = 0.2919 
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Model #6: IIIG LN(PVIS) 
Oil Discrimination – 2/24/14 – 2/18/15 

Oil IIIG 
Target 

IIIG #6 
LS Means 

438 4.57 4.39 

434-1 4.73 5.91 

434-2 4.73 4.79 

435-2 5.18 5.36 

s 0.2919 0.50 

6 

Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Seq IIIH PVIS Analysis 
 Prove-Out Matrix data 

 n=13 tests 

 Removed 5 tests performed at LZ 

 Test oils: 
 434-1 (n=4) 

 REO2 (n=8) 

 REO3 (n=1)   note only one test at SwRI 

 All tests on final hardware 

 Used LN(PVIS) transformation in the models 
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Model #3: IIIH LN(PVIS) 
Final hardware - Removed all LZ tests (n=13 with 1 test on 
REO3) 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 (REO3,REO2) < 434-1 

 No significant lab 
differences 

 No significant stand 
differences 

 RMSE = 0.44 
 IIIG target s = 0.2919 
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Model #3:  IIIH LN(PVIS) 
Oil Discrimination (removed all LZ tests) 

Oil IIIG  #2 
LS Means 

IIIH #3 
LS Means 

434-1 5.01 5.29 

REO2 3.92 

REO3 2.89 

s 0.40 0.44 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Seq IIIG WPD Analysis 
 LTMS Reference data 

 n=154 tests 

 Chartable tests only 

 Test dates: 1/6/2009 – 2/2/2014 

 All tests with original cylinder heads 

10 
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Model #1: IIIG WPD 
Original cylinder heads – all data, combined 435 oils 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 438 < 435 < 434-1 

 No significant lab 
differences 

 Significant stand 
differences 

 RMSE = 0.42 
 IIIG target s = 0.60 

 

11 
Note:  Different transformations on WPD were analyzed, but the oil discriminations 

were similar. 
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Model #1:  IIIG WPD 
Oil Discrimination – all data, combined 435 oils 

Oil IIIG   
Target 

IIIG #1 
LS Means 

434-1 4.80 4.03 

435 3.59 3.43 

438 3.20 3.10 

s 0.60 0.42 

12 

Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Model #2: IIIG WPD 
Original cylinder heads – deleted 3 outliers on 434-1, combined 435 oils 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 438 < 435 < 434-1 

 No significant lab 
differences 

 Significant stand 
differences 

 RMSE = 0.38 
 IIIG target s = 0.60 
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Model #2: IIIG WPD 
Oil Discrimination – deleted 3 outliers on 434-1, combined 435 oils 

Oil IIIG   
Target 

IIIG #2 
LS Means 

434-1 4.80 3.93 

435 3.59 3.41 

438 3.20 3.09 

s 0.60 0.38 

14 

Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Model #3: IIIG WPD 
n=23 tests  2/24/14 – 2/18/15 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 438 < 434-2 

 No significant lab 
differences 

 No significant stand 
differences 

 RMSE = 0.49 
 IIIG target s = 0.60 

 

15 
Note:  Different transformations on WPD were analyzed, but the oil discriminations 

were similar. 
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Model #3: IIIG WPD 
Oil Discrimination – n=23 tests  2/24/14 – 2/18/15 

Oil IIIG   
Target 

IIIG #3 
LS Means 

434-2 4.80 4.94 

434-1 4.80 3.94 

435-2 3.59 3.62 

438 3.20 3.21 

s 0.60 0.49 

16 

Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Model #1: IIIH WPD 
Final hardware – all data 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 434-1 < REO2 < REO3 

 No significant lab 
differences 

 Significant stand 
differences 

 RMSE = 0.28 
 IIIG target s = 0.60 

 

17 

Attachment #2 Chrysler IIIH Task Force Conference Call February 27, 2015



Model #1:  IIIH WPD 
Oil Discrimination (all data) 

Oil IIIG  #2 
LS Means 

IIIH #1 
LS Means 

434-1 3.93 4.08 

REO2 3.41 4.64 

REO3 3.09 7.08 

s 0.38 0.28 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Model #1:  IIIH WPD 
Stand Effect (all data) 

19 

Note:  95% confidence intervals on LSMeans are not used for 

comparisons 

IAR Stand 91 only ran one test (Oil REO2).  

This test produced the lowest WPD among all 

the oils. 
 

SwRI Stand 77 ran two tests for oil 434-1. 
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Appendix – PVIS Models 
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Model #1: IIIG LN(PVIS) 
Original cylinder heads - all data 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 438 < (435, 435-2, 434-1) 

 No significant lab 
differences 

 No significant stand 
differences 

 RMSE = 0.53 
 IIIG target s = 0.2919 
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Model #1: IIIG LN(PVIS)   
Oil Discrimination (Original cylinder heads – all data) 

Oil IIIG 
Target 

IIIG #1 
LS Means 

438 4.57 4.56 

434-1 4.73 5.17 

435 5.18 5.06 

435-1 5.18 4.95 

435-2 5.18 5.34 

s 0.2919 0.53 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Model #2: IIIG LN(PVIS) 
Original cylinder heads - removed 4 434-1 outliers 

 Model includes: 
 Oil 

 Lab 

 Stand(Lab) 

 

 Oil Discrimination 
 438 < (435, 435-2, 434-1) 

 434-1 < 435-2 

 No significant lab differences 

 No significant stand 
differences 

 RMSE = 0.40 

 IIIG target s = 0.2919 
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Model #2:  IIIG LN(PVIS) 
Oil Discrimination – removed 4 434-1 outliers 

Oil IIIG 
Target 

IIIG #2 
LS Means 

438 4.57 4.58 

434-1 4.73 5.01 

435 5.18 5.10 

435-1 5.18 4.99 

435-2 5.18 5.39 

s 0.2919 0.40 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Model #3: IIIG LN(PVIS) 
Original cyl heads - removed 4 434-1outliers; combined 435 

oils 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 438 < 434-1 < 435 

 No significant lab 
differences 

 No significant stand 
differences 

 RMSE = 0.40 
 IIIG target s = 0.2919 
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Model #3: IIIG LN(PVIS) 

Oil Discrimination - removed 4 434-1 outliers; combined 435 

oils 

Oil IIIG 
Target 

IIIG #3 
LS Means 

438 4.57 4.59 

434-1 4.73 5.02 

435 5.18 5.25 

s 0.2919 0.40 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Model #4: IIIG LN(PVIS) 
Original cyl heads - last 75 reference tests: 1/24/11 - 2/2/14) 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 438 < (435-2, 434-1) 

 No significant lab 
differences 

 No significant stand 
differences 

 RMSE = 0.63 
 IIIG target s = 0.2919 
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Model #4: IIIG LN(PVIS) 
Oil Discrimination - last 75 reference tests: 1/24/11 - 2/2/14 

Oil IIIG 
Target 

IIIG #4 
LS Means 

438 4.57 4.59 

434-1 4.73 5.43 

435-2 5.18 5.32 

s 0.2919 0.63 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 

Attachment #2 Chrysler IIIH Task Force Conference Call February 27, 2015



Model #5: IIIG LN(PVIS) 
Original cyl heads - last 75 ref tests; deleted 1 434-1 outlier with 

PVIS=2403 

 Model includes: 
 Oil 

 Lab 

 Stand(Lab) 

 

 Oil Discrimination 
 438 < (435-2, 434-1) 

 Significant lab differences 

 No significant stand 
differences 

 RMSE = 0.55 

 IIIG target s = 0.2919 
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Model #5: IIIG LN(PVIS) 
 Oil Discrimination - last 75 ref tests; deleted 1 434-1 outlier with 

PVIS=2403 

Oil IIIG 
Target 

IIIG #5 
LS Means 

438 4.57 4.58 

434-1 4.73 5.33 

435-2 5.18 5.35 

s 0.2919 0.55 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Model #5: IIIG LN(PVIS) 
Lab Differences - last 75 ref tests; deleted 1 434-1 outlier with PVIS=2403 
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Model #1: IIIH LN(PVIS) 
Final hardware - All data 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 REO3 < REO2 < 434-1 

 No significant lab 
differences 

 No significant stand 
differences 

 RMSE = 0.44 
 IIIG target s = 0.2919 
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Model #1:  IIIH LN(PVIS) 
Oil Discrimination (all data) 

Oil IIIG  #2 
LS Means 

IIIH #1 
LS Means 

434-1 5.01 5.68 

REO2 3.92 

REO3 2.89 

s 0.40 0.44 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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Model #1:  IIIH LN(PVIS) 
Stand Effect (all data) 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 

Attachment #2 Chrysler IIIH Task Force Conference Call February 27, 2015



Model #2: IIIH LN(PVIS) 
Final hardware - Removed LZ Oil 434-1 with PVIS=754.7 

 Model includes: 
 Oil 
 Lab 
 Stand(Lab) 

 
 Oil Discrimination 

 REO3 < REO2 < 434-1 

 No significant lab 
differences 

 No significant stand 
differences 

 RMSE = 0.40 
 IIIG target s = 0.2919 
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Model #2:  IIIH LN(PVIS) 
Oil Discrimination (removed LZ Oil 434-1 with PVIS=754.7) 

Oil IIIG  #2 
LS Means 

IIIH #2 
LS Means 

434-1 5.01 5.51 

REO2 3.94 

REO3 2.97 

s 0.40 0.40 
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Note:  95% confidence intervals on LSMeans are not used for 

comparisons 
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