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The meeting was called to order at 8:00 AM Central Time by Chairman Nathan Moles.

Agenda

The Agenda is the included as Attachment 1.

1.0 Roll Call

The Attendance list Attachment 2. Amol Savant was proxy for Ashland.


mailto:janet.l.lane@exxonmobil.com
mailto:dworcester@swri.org

2.0 Approval of minutes
2.1 Approval of the minutes of the 04.09.2015 conference call.

Motion — Accept the minutes of the 04.09.2015 VI SP Conference Call.
Dan Worcester, Rich Grundza, second.

2.2

This motion received unanimous approval.

3.0 Action Item Review

3.1

3.2

3.3

OHT to report VID & VIE engine usage and expected depletion date of VID engines.
There are 0 VID and 71 VIE engines in inventory. The VIE survey for new engine
purchases is complete. There will be a final count review and then a conference call with
the labs to generate the order.

Labs reported VID engine inventory and expected depletion date of VID engines.
-Expected life of engines range from 2016 Q1 to 2018

Labl: 2 engines

Lab2: 4 engines Note: these numbers were updated during the meeting.

Lab3: 4 engines Note: these numbers were updated during the meeting.

Lab4: 4 engines

SP chair and test sponsor to investigate what is needed to establish VID equivalent limits
for VIE. This will be an on-going effort.

4.0 Old Business

4.1

4.2

List of items to be reviewed after the Precision Matrix

-Do we really need to run three RO tests to establish the new engine for LTMS?
-Discussion of reducing the new reference requirement to two oils, then a third oil run after
a defined number of candidates.

-Discussion of using FEI 2 and FEI Sum for references to match candidate pass/fail
criteria.

-Discussion of evaluating 80/20 ratio of BL before to after for FEI 1 and 10/90 for FEI 2.
-Should the acceptance bands value of 1.96 be rounded up? Due to the rounding on FEI 1
and 2 the actual pass limit is 1.91 and 1.92. This will be an on-going effort.

Discussion regarding Sequence VIE test ready to proceed with precision matrix. Chair to
report results of vote at joint AOAP and PCEOCP meeting May 14th in Detroit.

-The Memorandum of Agreement must be signed and the test receive AOAP approval
before the Precision Matrix begins.

-Lab visits required by TMC to be completed by 4//16.

-Labs must have two valid tests run on their stands to participate. 4 of 6 interested labs
have data on the current version of the test (must use additized fuel).

-Presentation from stats group analysis of prove out data was reviewed at AOAP meeting
March 19" meeting. All lab visits by TMC are complete, but one lab needs to run the
demonstration tests.



4.3

4.4

4.5

4.6

4.7

Order of service engines. OHT has requested that the laboratories participating in the Seq.
VI Surveillance Panel provide their final numbers to them no later than April 8th, 2015.
All survey results are complete. Rebuild of engines will be kept as a possible action item.
GM and OHT are working on the new engine order of about 345 engines. There will be a
call to discuss before the order is placed.

There are several of items in the most current draft version of the Seq. VIE test procedure
posted on the TMC website that need to be updated. Dave Glaenzer has agreed to
reconvene the Task Force to review the procedure. This will be an on-going effort.

TMC to check with ASTM on the removal process for the Seq. VIB. This will be an on-
going effort.

Stats group to review targets for Sequence VID RO 542-2 and updated results from TMC
-The Data Analyst Group has reviewed the recent 542-2 data for the VID and does not
recommend any target updates at this time. While there are some concerns in the group
that 542-2 is not performing with the same severity as past 542 blends the presence of
significant lab differences and the mix of data across engines and labs make it difficult to
recommend any target updates at this time. The group agrees that significant lab
differences exist in the data set that includes 542-2 and recommends the SP pursue these
differences on a technical level. These differences can be observed in the attached graphs
of FEILlyi and FEI2yi which contain data from engines that have been used to test 542-2.
We will continue to review the 542-2 data as additional tests are reported and notify you if
our recommendations change. See Attachment 3.

Request following review of prove out data at March AOAP meeting (see attached
presentation):
1. Precision of the VID is 0.12 while the VIE is 0.21. Taskforce needs to
demonstrate it is working on understanding this and what measures need to be put
in place to reduce variation. Why does the VIE have worse precision?
a. Is it because of the OW-16 data or something else?
b. Does the precision improve (using only the 542 and 541 oils) if the OW-
16 data is removed?
c. Calculate VIE and VID standard deviations for both FEI1 and FEI2
using only the 541 and 542 oils.
2. The taskforce needs to understand why OW-16 Techl performs similar to 10W-30
and not better than OW-20. Is this a viscometric or chemistry issue?
a. Run OW-16 Techl in VID
b. Run 5W-30 Techl in VIE
There are limited VID runs remaining in the industry so OW-16 will not be run in the VID.
Labs received their 5W-30 Tech 1 oils the week of the meeting and will start donated tests.
Jim Linden gave a presentation on the Toyota VID matrix on OW-20 and OW-16 oils. See
Attachment 4. This led to discussion on modification of test conditions for OW-16
response in the VIE engines. There was discussion on matrix options to optimize VIE
engine life. See Attachment 5. The concern was calibrated stands at the end of the
Precision Matrix, but the VID tests had 4 of 7 calibrated stands at the end of the VID. The
Statistical Group gave a presentation of prove out data analysis.



See Attachment 6. Several Action items were generated and a list of items to review for
the Precision Matrix. See Attachment 7. There was a motion on the precision of the VID
versus the VIE.

MOTION: Based on prove-out data available to-date, the precision of the Sequence VIE data
is similar to the precision of the Sequence VID prove-out data, and is acceptable to
the Sequence VI Surveillance Panel.

Charlie Leverett / Andy Ritchie / Passed 14 -0-1

ACTION: GM to look into the availability of FTP cycle temperature data from the VIE test
engine (MY2012 Chevrolet Malibu LY7) to compare to similar data from the VID
test engine (MY2009 Cadillac SRX LY7).

ACTION: Industry statisticians to review and report on the original reasoning for having a
fixed reference oil sequence for calibrating new Sequence VID engine/stand
combinations.

ACTION: JAMA will share OW-16 field data.

ACTION: A Task Force will be created to review VIE oil temperature and oil response. This
group will review procedures for OW-16 oil response. Charlie Leverett has agreed
to chair this group.

New Business

5.1  There is not enough RO 541 to meet the needs for the remaining VID engines. —Rich
Grundza
The remaining 4 labs have 19 engines that can potentially calibrate, but no lab has
enough of 541-1 to calibrate.
Breakdown is as follows:
A 2engines 1 can541-1
B 4 engines 3 cans 541-1
C 4 engines 2 cans 541-1
D 4 engines 3 cans 541-1
So there are two problems, how to distribute the three cans returned to the TMC and how
to address calibration sequence going forward.

MOTION: Once reference oil 541-1 is depleted within a lab, the next sequence for calibrating
a new Sequence VID engine/stand combination would be reference oil 542-2, 540
and 1010 in that lab.

Charlie Leverett / Dave Glaenzer / Passed 12 -0-1

5.2 Engine hours needs to be addressed in the precision matrix and there is concern in the
industry that the current design does not adequately address this. Alternate matrix designs
have been requested. This will be reviewed as part of the action list.

5.3  There is a request to standardize the way the labs report data collected from the precision
matrix to simplify analysis of results. This will be an on-going effort.

Next Meeting will be at the Chair notification.



The meeting adjourned at 5:00 PM.



Sequence VI Surveillance Panel Conference
Call Agenda
June 2 @ 2-5PM EST
San Antonio, TX
SwRI, Bld. 209

Call-in information is included below:

Dial: 866-588-1857

Code: 2894131

1.0) Roll Call
Do we have any membership changes or additions?

2.0) Approval of minutes

2.1) Approve the minutes from the April 9, 2015 Sequence VI Surveillance
Panel.
ftp://ftp.astmtmc.cmu.edu/docs/gas/sequencevi/minutes/VIMinutes201504
09%20Conference%?20call.pdf

3.0) Action Item Review
3.1 OHT to report VIE engine usage. — OHT

3.2 Labs reported VID engine inventory and expected depletion date of
VID engines.

-Expected life of engines range from 2016 Q1 to 2018

Labl: 2 engines

Lab2: 6 engines

Lab3: 7 engines

Lab4: 4 engines

3.3 SP chair and test sponsor to investigate what is needed to establish
VID equivalent limits for VIE


ftp://ftp.astmtmc.cmu.edu/docs/gas/sequencevi/minutes/VIMinutes20150409 Conference call.pdf
ftp://ftp.astmtmc.cmu.edu/docs/gas/sequencevi/minutes/VIMinutes20150409 Conference call.pdf

4.) Old Business

4.1 List of items to be reviewed after the Precision Matrix
-Do we really need to run three RO tests to establish the new
engine for LTMS?
-Discussion of reducing the new reference requirement to two oils,
then a third oil run after a defined number of candidates.
-Discussion of using FEI 2 and FEI Sum for references to match
candidate pass/fail criteria.
-Discussion of evaluating 80/20 ratio of BL before to after for FEI 1
and 10/90 for FEI 2.
-Should the acceptance bands value of 1.96 be rounded up? Due
to the rounding on FEI 1 and 2 the actual pass limit is 1.91 and
1.92.

4.2 Discussion regarding Sequence VIE test ready to proceed with
precision matrix.
-The Memorandum of Agreement must be signed and the test
receive AOAP approval before the Precision Matrix begins.
-Lab visits required by TMC are completed.
-Labs must have two valid tests run on their stands to participate. 4
of 6 interested labs have data on the current version of the test
(must use additized fuel).

4.3 Order of service engines. OHT has requested that the laboratories
participating in the Seq. VI Surveillance Panel provide their final numbers
to them no later than April 8th, 2015.

4.4 There are several of items in the most current draft version of the Seq.
VIE test procedure posted on the TMC website that need to be updated.
Dave Glaenzer has agreed to reconvene the Task Force to review the
procedure.

4.5 TMC to check with ASTM on the removal process for the Seq. VIB

4.6 Stats group to review targets for Sequence VID RO 542-2 and

updated results from TMC
-The Data Analyst Group has reviewed the recent 542-2 data for
the VID and does not recommend any target updates at this time.
While there are some concerns in the group that 542-2 is not
performing with the same severity as past 542 blends the presence
of significant lab differences and the mix of data across engines
and labs make it difficult to recommend any target updates at this
time. The group agrees that significant lab differences exist in the
data set that includes 542-2 and recommends the SP pursue these
differences on a technical level. These differences can be



observed in the attached graphs of FEI1lyi and FEI2yi which contain
data from engines that have been used to test 542-2. We will
continue to review the 542-2 data as additional tests are reported
and notify you if our recommendations change.

4.7 Request following review of prove out data at March AOAP meeting
(see attached presentation):
1. Precision of the VID is 0.12 while the VIE is 0.21. Taskforce
needs to demonstrate it is working on understanding this and what
measures need to be put in place to reduce variation. Why does
the VIE have worse precision?
a. Is it because of the OW-16 data or something else?
b. Does the precision improve (using only the 542 and 541
oils) if the OW-16 data is removed?
c. Calculate VIE and VID standard deviations for both FEI1
and FEI2 using only the 541 and 542 oils.
2. The taskforce needs to understand why OW-16 Techl performs
similar to 10W-30 and not better than OW-20. Is this a viscometric
or chemistry issue?
a. Run OW-16 Techl in VID
b. Run 5W-30 Techl in VIE

5.) New Business
5.1 There is not enough RO 541 to meet the needs for the remaining VID
engines. —Rich Grundza
The remaining 4 labs have 19 engines that can potentially calibrate, but
no lab has enough of 541-1 to calibrate.
Breakdown is as follows:
A 2 engines 1 can 541-1
B 6 engines 3 cans 541-1
C 7 engines 2 cans 541-1
D 4 engines 3 cans 541-1
So there are two problems, how to distribute the three cans returned to the
TMC and how to address calibration sequence going forward.

5.2 Engine hours needs to be addressed in the precision matrix and there
is concern in the industry that the current design does not adequately
address this. Alternate matrix designs have been requested.

5.3 There is a request to standardize the way the labs report data
collected from the precision matrix to simplify analysis of results.

6.) Next Meeting
Call of the chairman
7.) Meeting Adjourned



ASTM SEQUENCE VI

| Name | Address | Phone/Fax/Email | Attendance
Jason Bowden OH Technologies, Inc. Phone: 440-354-7007 ATTEND
Voting Member jhbowden@ohtech.com
Timothy Caudill | Ashland, Inc. Phone: 606-329-5708
Voting Member Tlcaudill@ashland.com
David Glaenzer Afton Research Center Phone: 804-788-5214 ATTEND
Voting Member Dave.Glaenzer@aftonchemical.com
Rich Grundza ASTM TMC Phone: 412-365-1034 ATTEND
Voting Member reg@astmtmc.cmu.edu
Tracey King Haltermann Phone: ATTEND
Voting Member tking@jhaltermann.com
Charlie Leverett Intertek Automotive Research | Phone: 210-647-9422 ATTEND
Voting Member charlie.leverett@intertek.com
Teri Kowalski Toyota teri.kowalski@tema.toyota.com
Voting Member
Bruce Matthews | GM Powertrain Engine Oil Phone: 248-830-9197 ATTEND
Voting Member Group bruce.matthews@gm.com
Timothy Miranda | BP Castrol Lubricants USA Phone: 973-305-3334
Voting Member Timothy.Miranda@bp.com
Nathaniel Moles | Lubrizol Phone: (440) 347-4472 ATTEND
Voting Member Nathaniel.Moles@Lubrizol.com
Mark Mosher ExxonMobil Phone: 856-224-2132 ATTEND
Voting Member mark_r_mosher@exxonmobil.com
Andy Ritchie Infineum Phone: 908-474-2097 ATTEND
Voting Member Andrew.Ritchie@infineum.com
Ron Romano Ford Motor Company Phone: 313-845-4068 PHONE
Voting Member rromano@ford.com
Kaustav Sinha Chevron Oronite Company LLC | Phone: 713.432.6642 ATTEND
Voting Member LENQ@chevron.com
Mark Sutherland | TEI Phone: 123.456.7890 ATTEND
Voting Member msutherland@tei-net.com
Haiying Tang Chrysler Phone: 248-512-0593
Voting Member HT146@Chrysler.com
Dan Worcester Southwest Research Institute Phone: 210.522.2405 ATTEND
Voting Member dan.worcester@swri.org
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ASTM SEQUENCE VI

| Name | Address | Phone/Fax/Email | Attendance
Ed Altman ed.altman@aftonchemical.com Afton ATTEND
Bob Campbell Bob.Campbell@aftonchemical.com | Afton ATTEND
Todd Dvorak todd.dvorak@aftonchemical.com Afton ATTEND
Christian Porter Christian.porter@aftonchemical.com | Afton
Terry Hoffman Terry.Hoffman@aftonchemical.com | Afton
Jeremy Styer Jeremy.styer@aftonchemical.com Afton
Greg Guinther greg.quinther@aftonchemical.com Afton
Don Smolenski donald.j.smolenski@gm.com Evonik
Doyle Boese Doyle.boese@infineum.com Infineum ATTEND
Phone: 908.474.3176
Mike McMillan mmcmillan123@comcast.net Infineum PHONE
Gordon Farnsworth Infineum PHONE
Mike Warholic Michael.warholic@Infineum.com Infineum
908.474.2065
Jordan Pastor Jordan.pastor@ Infineum.com Infineum
Phone: 313.348.3120
Bob Olree olree@netzero.net Intertek
Addison Schweitzer | addison.schweitzer@intertek.com Intertek
William Buscher william.buscher@intertek.com Intertek ATTEND
Adrian Alfonso adrian.alfonso@intertek.com Intertek ATTEND
210.838.0431
Angela Willis angela.p.willis@gm.com GM
Jeff Kettman Jeff.kettman@gm.com GM
Mike Raney Michael.p.raney@gm.com GM ATTEND
Phone: 248.408.5384
Andy Buczynsky GM
Timothy Cushing GM ATTEND
Jerry Brys Jerome.brys@Iubrizol.com Lubrizol ATTEND
Jessica Buchanan Jessica.Buchanan@Lubrizol.com Lubrizol
Michael Conrad Michael.Conrad@ Lubrizol.com Lubrizol
Joe Gleason Jogl@lubrizol.com Lubrizol ATTEND
G. Szappanos Lubrizol ATTEND
Dwight Bowden dhbowden@ohtech.com OHT
Matt Bowden mjbowden@ohtech.com OHT PHONE
Robert Stockwell Robert.Stockwell@chevron.com Oronite ATTEND
Jo Martinez Oronite ATTEND
Valeriu Lieu Oronite
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ASTM SEQUENCE VI

| Name | Address | Phone/Fax/Email | Attendance
Guy Stubbs Guy.Stubbs@swri.org SwRI ATTEND
Patrick Lang Patrick.lang@swir.org SWRI ATTEND
210.522.2820
Michael Lochte mlochte@swri.org SwWRI ATTEND
Scott Stap Scott.stap@tgdirect.com TG Direct
Clayton Knight cknight@tei-net.com TEI
Dan Lanctot dlanctot@tei-net.com TEI ATTEND
Zack Bishop zbishop@tei-net.com TEI
210.877.0223
Jeff Clark Jac@astmtmc.cmu.edu TMC
Hap Thompson Hapjthom@aol.com VIE Facilitator ATTEND
Tom Smith Valvoline
Mark Adams mark@tribologytesting.com PHONE
Ricardo Affinito affinito@chevron.com Oronite
510.242.4625
Jim Linden lindenjim@jlindenconsulting.com J Linden Consulting ATTEND
Phone: 248.321.5343
Jeff Hsu Shell ATTEND
Amol Savant PROXY FOR ASHLAND Ashland ATTEND
Kevin O’Malley Lubrizol
Chris Castanien Nestles
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ASTM SEQUENCE VI

| Name | Address | Phone/Fax/Email | Attendance




Sequence VID FElyi Plots
(In Engines with 542-2 Runs)
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Potential Path Forward For VIE Matrix Design
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VIE Engine Hours and Matrix Efficiency

/” Engine hours need to be accounted for in matrix

7’ Path forward needs to be win/win for industry and labs

- Industry “win” is getting sufficient data in a timely fashion to
accurately account for engine hours

- Lab “win” is ability to run candidates post matrix on calibrated
engine
/7~ Matrix timeliness is a must
- VID test is in poor shape (hardware availability and pass/fail)

- VIE matrix needs to complete in a timely fashion so correlation to
VID can be determined

A Afton tassion fov Solutions

CCCCCCCC Company Confidential




Potential Design To Cover Engine Hours Dilemma

Engine 1 Engine 2

B/I| 1| 2|3|4] 5 6 7 8 9 (10| 11| 12| 13 | 14| 15| 16 | 17 B/I| 1| 2| 3|4

Stand|150]350(550(750|950(1150(1350(1550|1750(1950|2150| 2350|2550 2750|2950|3150|3350|3550 Stand |150|350(550|750(950
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8

These tests may move up or down in test hours, depending on O/C rates and what engines are actually available

/ Some stands can start with older engines and swap to
new ones to recoup calibration investment

/ Reduces degrees of freedom but benefit may outweigh
loss

» Should ensure adequate capacity during Tech Demo

A Afton tassion fov Solutions

Company Confidential



Conclusions

7 \VIE matrix needs to run efficiently and without
Interruption

7 Industry needs to understand engine hour effect
thoroughly

7/ |_abs need incentive to offer “older” engines

7 Industry needs capacity immediately following matrix
completion

A Afton tassion fov Solutions

cccccccc Company Confidential




VIE Prove-Out Data Analysis

Statisticians Group
4/20/15




Statisticians Group

o Art Andrews, Exxon Mobil
» Doyle Boese, Infineum
 Janet Buckingham, SwRI

e Martin Chadwick, Intertek
e Todd Dvorak, Afton

Rich Grundza, TMC
Kevin O’Malley, Lubrizol

Jo Martinez, Oronite




Conclusions

' The current VIE data indicates statistical discrimination among the oils tested

for FEI1 and FEI2.

\
' Based on the analysis presented the estimated standard deviation for FEI1

and FEI2 is 0.21 and 0.16, respectively. VID standard deviation is 0.12 and
_0.14 for FEI1 and FEI2, respectively.

The standard deviations above were based on inclusion of statistically
significant engine hour effect.

P

Engine Hours should be included in the precision matrix design.

P

In some of the analyses, lab and engine within lab effects are statistically
significant.

.

(-,




Data

Qil Sample Size Engine Hours
542 8 347-1606
542-1 27 347-2827
542-2 2 2011-3130
1010 17 346-2411
541-1 10 346-746
OW16T1 5 908-2751
Total 69 346-3130




Data Concerns

Data used in the analysis is not designed but
observational and therefore have a lot of
correlation among the variables

e Engines did not run the same mix of oils
e Many engines have limited tests

High percentage of the tests were run in early
engine hours

e I[n most cases there’s a lack of randomization of oil
order in new engines

Most of the data in higher hours are with 542

FM carry-over effects could not be accounted for
in this data




VIE FEIT_OR

Combined Oils 542, 542-1, 542-2

Model: s =0.21

. Engine Hours [linear]

. Oils [542, 1010, 541-1, OW16T1]
. Labs [A, B, D, G]

. Engine(Lab)

Conclusions (5% level of significance):
1. Oil: 542>1010>541-1

FEI1_OR LSMeans Difference with 95% CI

o

Difference in Qils

Qil LS Mean
= 542blends 2.48
b T ' 1010 1.86
1 _ OW16T1 1.57
’ 0 541-1 1.53
0.8 "" |
06 T [ ] - -
04 .‘. .
0
0.2
0 -
0.2 T
0.4

542 > 0W16T1
2. Lab: A>B
Lab | LS Mean
A 1.96
D 1.92
G 1.87
1 B 1.68 L
0.45 -
04
PR
50 - n
2 L ]
g 08 - ¢
E 02 0
g0 |
E 04 1 [
% 005 ’ ¢
2o -
%
E 0.4 T
.15 - ®
A-B A-D A-G D-B D-G G-B

Diffarerce in Labs

Oil/Lab Comparisons with intervals that do not include O are significantly different




VIE FEI2_OR

Combined Oils 542, 542-1, 542-2

Model: s =0.16 Conclusions (5% level of significance):
. Engine Hours [linear] 1. Oil: 1010 >542 and 541-1
. Oils [542, 1010, 541-1] 2. Lab: No significant differences
. Labs [A, B, D, G]
. Engine(Lab) Lab | LS Mean
D 1.70
Oil LS Mean G 1.64
1010 1.79 A 159
542blends 1.60 0% e B 1.54
05 0W16T1 1.57 - L
' T 541-1 151 ' |
Y - 5 s ! T
Q & =
2 o o T g B T
£ 3
E 02 s . E 015 6 i
: : ’
E 0 ® § b | ¢
2 T o S £ 00 - ’ 6 )
g0 - : |
4 z 0
§ o4 %
E[ g' 005 - .|.
~ 0.2 . Y |
03 L - T | e e
1040 - 5411 1010 - OW1ETH 1010 - 542blends 542blends - 541-1 OWABT1 - 5411 542blends - OW18T1 D-B D-A G-B 0.6 G-A AB

Difference in Qils Difference in Labs

Oil/Lab Comparisons with intervals that do not include O are significantly different
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FEI1_OR

FEIZ_OR

400

VIE FEI by Engine Hour
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VID Precision Matrix and VIE Comparison

FEI1

FEI2

VID Precision Matrix

VIE Prove-Out

VID Precision Matrix

VIE Prove-Out

Oil LS Mean Oil LSMean Oil LS Mean Oil LSMean
X (542) 1.49 | 542blends | 2.48 X (542) 0.8 |542blends| 1.6
1010 1.86 1010 1.79
A (540) 1.32 A(540) | 1.04
0W16T1 1.57 0OW16T1 1.57
D (541) 0.87 941-1 1.53 D (541) 0.71 041-1 1.51
S 0.14 S 0.21 S 0.16 S 0.16

VID Precision Matrix Oil Discrimination

FEI1: X(542), A(540) > D(541)
FEI2: A(540) > D(541), X(542)

VIE Prove-Out Oil Discrimination

FEI1: 542blends > 1010 > 541-1
542blends > OW16T1
FEI2: 1010 > 541-1, 542blends

™~




VID Precision Matrix
FEI LSMean by Oil

Zcatler Pt S5 CL-TukepC omparksonl merval@se=0_05
p Caer b oL FEN FEIZ
# (Column Mames)
) 1 S LEMEAN | LSMEAN
] 128 EFEEELEL A 1.32 1.04
i WFEnSEUC, B 0.57 0.63
g ' e Hamaa c 124 | 0.59
= 130 Colurrn hh-—:r.i- L 2
g M @ Lo D 0.87 0.71
m W + FENSHUCY X 1.43 0.80
z W OIL Diference | Powlue | Pousios
wil 0.80 —
W ’ I AD 0.0172
= o A-C 0.8732
& X (w20, 3. (1_ A(Se20, 1.HA} B [Dwd0. 1, 11_ C(5wi0. 3 18] D (10w30, 2 ':-'—.-:-E:} :.g.ii-ﬁ
Scatier Fiol o B-C i

- — B-D 0.8579
£ - B-X 0.0002
7 1.1 WFEIZ LSMERN o0 00018
I e CX 0.0488
o 0.50 Shaps by C-X e
> Colmn e
é 0.80 } '-':l-.l.f _".-_\-'c"':,'—‘\-:
g 0w & Rt iy FEI1: A, X > B, D
i’ 06D
g X>C=>=D
o

=

X (D020, 3, I1_ A (520, 1.0A) B (w30 1, IN_ C(5w30.3.1) D (10w30, 2 FEI2Z: A>=B, C,D, X

CiL

Baszed on repeated oils data.




VID Precision Matrix
FEI LSMean by Lab

Soatier Pt 95%C1 - TukeeC nmnarksn ol Reryaled) 05
% Codor by
- 1 &0 | Colurws Ma=ed)
o th EIFEN LSMEGN
o 1.40 = EFENTLCL
ol [EEET
3 1.30 Srape by

Cohurrn Mames)
2 1.20 L i @ 5En L
o L I:' b FEITS L
i 1.10 + FEING% 0L
: 1.00 P @
-
3 0.90
—
o A 11 o [} G

LTMSLAR

Soatter Fisd

Codor bey
E e 1 | Colurrws Ma=ed)
] i FER LESMELN
s 1.00 + Qrocicl
] 0.90 D FEEESLCL
i!: . S by
o 0,80 Colurrnn Ma=ed
i S EELDL N
i 0.70 + FELSSLL
;_ 0.60 . v 4 FEIZSA% 0L
] 0.50

b i
E 0,40
=
= A B [} F G
LTMSLAR

Lab A is significantly higher than labs B, D and G while
lab F is not significantly different than the otherlabs.

G Bazed on repeated oilz data.
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VID Precision Matrix
FEI by Engine Hours

Scatter Plot
FEI | FEI2 | Color by:
oIL
[ | mA
+ M me
18 =g
: O
16 4 * Shape by:
+ LTMSLAB. ENGNO
p ® WA » 108
' + 28 I
- . <+ + YO »10A
u 1.2 b - & >p u [P 4D » 138
= ] BF o 11A
= ® o + G » 134
rs 1.0 | v y @G »8A
< * ¢ < + >
0.8 A 4 > 4 P 3 'ﬁ ‘.pﬂ
4 A ® "
0.6 ’ + 4+ +V
,.L L ]
0.4 v
L ]
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
ENHREND
Filter Settings:
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VID Data and VIE Comparison

FEI1 FEI2

VID Data VIE Prove-Out VID Data VIE Prove-Out

Qil LS Mean Qil LSMean Qil LS Mean Qil LSMean
542blends 1.52 |542blends| 2.48 [542blends| 0.83 |542blends 1.6
1010 1.34 1010 1.86 1010 1.07 1010 1.79

540 1.32 540 1.01
0W16T1 1.57 0W16T1 1.57
541blends 0.91 941-1 1.53 |541blends| 0.67 941-1 151
S 0.12 S 0.21 S 0.13 S 0.16
VID Data Oil Discrimination VIE Prove-Out Oil Discrimination

_ FEI1: 542blends > 1010 > 541-1
FEI1: 542blends > 1010, 540 > 541blends E42blends > OW16T1

FEI2: 1010 > 540 > 542blends > 541blends FEI2: 1010 > 541-1, 542blends

™~




VID FEIT

Combined Oils 542, 542-1, 542-2 and Oils 541, 541-1

Conclusions (5% level of significance):

1.
2.

Oil: 542 > 1010, 540 > 541
Lab: C,A>B

Model: s =0.12
. Oils [542, 1010, 541, 540]
° Labs [A, B, C, D, F, G]
. Engine(Lab)
Oil LS Mean
o6k 542blends 1.52
0.6 E 1010 1.34
0.55 540 1.32
0.5 -~ 541blends 0.91
g 0.45 ®
¥
g 0.35
é 0.3
2 0.25
% 0.2 I
E 0.15 B
0.1 =
0.05 &
; -

(<

Difference in Qils

FEI1 LSMeans Difference with 95% CI

0.2

0.1

0.05

-0.05

Lab LS Mean
C 1.34
A 1.29
i} G 1.27
T D 1.25
T L F 1.25
B 1.22
® | - s
. . - = om
o - -
©®
L ‘ REXR
e,y
T = |

¢.B ¢C-F C-D C-G A-B C-A G-B A-F A-D D-B F-B A-G G-F G-D D-F

Difference in Labs

Oil/Lab Comparisons with intervals that do not include O are significantly different

/




FEI2 LSMeans Difference with 95% ClI

VID FEI2

Combined Oils 542, 542-1, 542-2 and Oils 541, 541-1

Model: s =0.13

. Oils [542, 1010, 541, 540]

. Labs [A, B, C, D, F, G]

. Engine(Lab)

Oil LS Mean

e 1010 1.07

| 540 1.01
o4 542blends 0.83
0.35 E 541blends 0.67

Difference in Oils

1010 - 541blends 540 - 541blends 1010 - 542blends 540 - 542blends 542blends - 541ble.

FEI2 LSMeans Difference with 95% CI

Conclusions (5% level of significance):
1. Oil: 1010 >540 > 542 > 541
2. Lab:C>B,D,F;G,A>B;G>D

0.1

Lab

LS Mean

1.00

0.94

0.91

0.85

0.85

i
WOIMX>O0

0.81

C-B C-D C-F G-B A-B G-D G-F C-A A-D A-F C-G F-B D-B G-A F-D

Difference in Labs

Oil/Lab Comparisons with intervals that do not include O are significantly different




VID FEI (Unadjusted) by Engine Hour

FEI1_OR

FEI2_ OR
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VID FEI (Adjusted) by Engine

FEI

FEI2
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VID Data and VIE Comparison
(Without OW-16)

FEI1 FEI2
VID Data VIE Prove-Out VID Data VIE Prove-Out
Qil LS Mean Qil LSMean Qil LS Mean Qil LSMean
542blends 1.52 |542blends| 2.51 [542blends| 0.83 |542blends| 1.64
1010 1.34 1010 1.90 1010 1.07 1010 1.82
540 1.32 540 1.01
541blends 0.91 941-1 1.57 |541blends| 0.67 941-1 155
S 0.12 S 0.19 S 0.13 S 0.14
VID Data Oil Discrimination VIE Prove-Out Oil Discrimination

FEI1: 542blends > 1010, 540 > 541blends FEI1: 542blends > 1010 > 541-1

FEI2: 1010 > 540 > 542blends > 541blends FEI2: 1010 > 541-1, 542blends

™~




VID Data and VIE Comparison
(542 and 541 only)

FEI1 FEI2
VID Data VIE Prove-Out VID Data VIE Prove-Out
Qil LS Mean Qil LSMean Qil LS Mean Qil LSMean
542blends 1.52 |542blends| 2.53 [542blends| 0.83 |542blends| 1.66
541blends 0.91 941-1 1.57 |541blends| 0.68 941-1 1.59

S 0.13 S 0.17 S 0.12 S 0.14
VID Data Oil Discrimination VIE Prove-Out Oil Discrimination
FEI1: 542blends > 541blends FEI1: 542blends > 541-1
FEI2: 542blends > 541blends FEI2: not significant

™~




VID Data and VIE Comparison
(542 and 1010 only)

FEI1 FEI2
VID Data VIE Prove-Out VID Data VIE Prove-Out
Qil LS Mean Qil LSMean Qil LS Mean Qil LSMean
542blends 1.52 |542blends| 2.49 |542blends| 0.82 |542blends| 1.64
1010 1.35 1010 1.92 1010 1.07 1010 1.82
S 0.12 S 0.22 S 0.15 S 0.11
VID Data Oil Discrimination VIE Prove-Out Qil Discrimination
FEI1: 542blends > 1010 FEI1: 542blends > 1010
FEI2: 1010 > 542blends FEI2: 1010 > 542blends

™~




Standard Deviation Estimates

FEI1 FEI2
RMSE, estimate of s

VID VIE VID VIE
IAll Oils, VID Precision Matrix 0.14 0.21 0.16 0.16
All Oils, Current VID Data 0.12 0.21 0.13 0.16
All Oils except OW16T1 0.12 0.19 0.13 0.14
542 & 541 blends only 0.13 0.17 0.12 0.14
542 blends & 1010 only 0.12 0.22 0.15 0.11
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1. 5W-30 Tech1 on VIE competed (GF6B)
a. Complete end of June
2. Complete precision matrix design
a. TBD based on start of precision matrix
b. Determine if OW-16Tech1 should be included
i. Complete end of June
3. Finalize VIE procedure in regards to OW-16 oils (Task Force,
GF6B)
a. Report end of June
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