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The meeting was called to order at 10:00 AM by Chairman Charlie Leverett.

Agenda

The Agenda is the included as Attachment 1.

1.0 Roll Call

The Attendance list Attachment 2. Mark Adams was added to the guest list.


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

2.0 Approval of minutes
2.1 Approval of the minutes of the 07.01.2014 meeting.
2.1.1 A request was made to add a note that reference oil 541-1 was in limited supply
and would not be assigned for VIE test development.

Motion — Accept the minutes of the 07.01.2014 VID SP CC.
Dan Worcester, Dave Glaenzer, second. Unanimous.

3.0 Action Item Review

3.1  OHT to report VIx engine usage and depletion date of VID engines.
There are 21 2009 and 105 2012 engines in inventory.

3.2  VIE Draft - This is waiting for the Precision Matrix.

3.3  How was BL Shift determined for the VID? Charlie Leverett has completed this action
item, included as Attachment 3.

3.4  What is the status of the OHT VIE displacement block? Those will be in stock on
08.13.2014 and OHT will contact the labs for order information.

3.5  Notify ILSAC that reference oil 541-1 will not be available for the VIE Precision Matrix.
Charlie Leverett has completed this action item.

4.0 Old Business
4.1 Haltermann EEE and Additized EEE Data Base
ACTION: Tracey King will get a status of the latest batch of EEE and Additized EEE fuels.
4.2 There will be a PCEOCP meeting that will provide further direction/actions.
Charlie asked for guidelines from PCEOCP but has not got a response.

5.0 New Business

5.1 There was a presentation by Lubrizol included as Attachment 4.
There are higher pass targets for GF-6. Newer Friction Modifier [FM] tend to attach to the
surfaces. There is also a change in BLA shift. The existing flush methods do not improve this.
A new engine hour correction will be needed for the VIE tests. More engines will likely be
needed for the life of the VIE.

5.2 There was a presentation by Afton on fuel temperature included at Attachment 5.
There is variation of fuel temperature control going to the Micromotion. Lab A had consistent
control but at two different setpoints. Lab B had more variation. Options would be to make
this a critical parameter or tighten the existing range.

ACTION: This will receive more study. Todd Dvorak will do a presentation for the next meeting.

5.3 There was a Break In history review presented by Afton included as Attachment 6.
Looking at historical break in procedures for fuel economy testing indicate possible areas for
improvement.



6.0

5.4

5.5

ACTION: Afton will try a break in to the existing VIE method but running out to 200 hours.
There was Precision Estimate data presented by TMC included at Attachment 7.

Currently the precision for FEI 1 and 2 are about twice the VID values.

Is the industry ready for the Precision Matrix?

ILSAC has recommended oils for the Precision Matrix. They will be 542, 1010 and Tech 1.
Ron Romano has some VID data on the Tech 1 oil. Labs are to contact Charlie Leverett if
they want to donate a Tech 1 VIE test.

ACTION: Both 542 and 1010 will need new blends to be available for GF-6.

At this time the group feels the VIE is not ready to begin the Precision Matrix due to issues
with FM carryover, engine life and number of engines left, and clarification of the break in
procedure.

Action: Bruce will see if “Service Engines” of this model year are available.

Next Meeting or Conference Call
At the call of the Chairman

Meeting Adjourned

The meeting adjourned at 11:17 AM.



Sequence VI Surveillance Panel Conference
Call Agenda
August 12 @ 10:00 CDT

Call-in information is included below:

Call-in Number: 800-391-9177
Conference Code: 4875645502

1.0) Roll Call
Do we have any membership changes or additions?
Mark Adams mark@tribologytesting.com has asked to be included
on the distribution list

2.0) Approval of minutes

2.1) Approve the minutes from the 07/01/14 Sequence VI Surveillance
Panel CC.

Comment: | believe the SP determined we would not assign 541-1 going
forward for VIE testing due to the lack of it's availability?

3.0) Action Item Review

3.1 OHT to report VID & VIE engine usage and expected depletion date of
VID engines. - OHT

3.2 VIE Draft - Table 5 information which cannot be generated until
sufficient testing/precision matrix has taken place (stats group).

3.4 Determine how the range for BL Shift was determined in the VID.
Charlie Completed, see attachment.

3.5 Update from OHT on the availability of the new oil pan displacement
block.

3.6 Inform ILSAC that 541-1 will not be available for the VIE Precision
Matrix — Done



3.7 VIE Draft Procedure Updates — Procedure has been updated as of the
changes made at the 7/1/14 conference call and is posted on the TMC
web site.

4.) Old Business

4.1 Requested Database from Haltermann — Tracy King will supply TMC
the latest batch data on EEE and Additized EEE Fuels?

4.2 PCEOCP - ?
Discussion — The PCEOCP this week (6/24) and | expect we will get further

questions and instructions following this meeting. | will update this panel on the
outcome once received.

5.) New Business
5.1 Review Lubrizol presentation sent out to SP 8/5/14
5.2 Review Fuel Temp Study from Dave sent out to SP 8/5/14

5.3 Review Seq. VI New Engine Break-in history from Dave sent out
8/6/14.

5.4 Review Precision Estimates from Rich sent out to SP 7/28/14
5.5 Discussion — Are we ready for the Precision Matrix???

6.) Next Meeting
Call of the chairman

7.) Meeting Adjourned



Analysis Excluding High Baseline Shift Data

Q Starting with the Precision Matrix, the Statisticians Group recommended an additional
baseline be run until the FC shift of consecutive BLBs is between -0.2 and 0.4%.

Q This range was exceeded four times in the Prove Out Matrix:
O IAR: Test 1 (Oil A)
O SwRI: Test 5 (Oil B)
O SwRI: Test 6 (Oil E)
O SwRI: Test 8 (Oil A)

O The data exceeding the limits were omitted from the following analysis. The
improvements noted are likely optimistically high.

QO Main improvement is decrease in Phase 1 RMSE from 0.268 to 0.204 FEI% (24%).
Analysis With and Without Baseline Shift Data

Full Data Set Abbreviated Data Set

Phase 1 |Phase 2 Phase 1 Phase 2
B-A Coefficient 0.398 0.244 0.488 0.163
p-Value 0.020 0.104 0.007 0.373
A-E Coefficient 0.364 0.555 0.356 0.604
p-Value 0.036 0.002 0.035 0.008
RMSE 0.268 0.247 0.204 0.251

y
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ASTM SEQUENCE VI

| Name

| Address

| Phone/Fax/Email

| Attendance

Jason Bowden
Voting Member

OH Technologies, Inc.
P.O. Box 5039
Mentor, OH 44061-5039

Phone: 440-354-7007
Fax: 440-354-7080
jhbowden@ohtech.com

attend

Timothy Caudill
Voting Member

Ashland, Inc.
21st and Front Streets
Ashland, KY 41101

Phone: 606-329-5708
Fax: 606-329-3009
Tlcaudill@ashland.com

David Glaenzer
Voting Member

Afton Research Center
500 Spring Street
Richmond, VA 23218

Phone: 804-788-5214
Fax: 804-788-6358
Dave.Glaenzer@aftonchemical.com

attend

Rich Grundza
Voting Member

ASTM TMC
6555 Penn Ave.
Pittsburgh, PA 15206-4489

Phone: 412-365-1034
Fax: 412-365-1047
reg@astmtmc.cmu.edu

attend

Tracey King
Voting Member

Haltermann

tking@haltermann.com

attend

Charlie Leverett
Voting Member

Intertek Automotive Research
5404 Bandera Road
San Antonio, TX 78238

Phone: 210-647-9422
Fax: 210-523-4607
charlie.leverett@intertek.com

attend

Terry Kowalski
Voting Member

Toyota

teri.kowalski@tema.toyota.com

Bruce Matthews
Voting Member

GM Powertrain Engine Oil
Group

Mail Code: 483-730-472
823 Joslyn Rd

Pontiac, M1 48340
Phone: 248-830-9197
bruce.matthews@gm.com

attend

Timothy Miranda
Voting Member

BP Castrol Lubricants USA
1500 Valley Road
Wayne, NJ 07470

Phone: 973-305-3334
Timothy.Miranda@bp.com

attend

Nathaniel Moles
Voting Member

Lubrizol
29400 Lakeland Blvd.
Wickliffe, OH 44092

Phone: (440) 347-4472
Nathaniel.Moles@Lubrizol.com

attend

Mark Mosher
Voting Member

ExxonMobil
600 Billingsport Road
Paulsboro, NJ 08066

Phone: 856-224-2132
Fax: 856-224-3628
mark r mosher@exxonmobil.com

attend
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ASTM SEQUENCE VI

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

Andy Ritchie Infineum Phone: 908-474-2097
Voting Member 1900 East Linden Ave. Fax: 908-474-3637

Linden, NJ 07036-0735 Andrew.Ritchie@infineum.com
Ron Romano Ford Motor Company Phone: 313-845-4068 attend
Voting Member 21500 Oakwood Blvd rromano@ford.com

POEE Bldg Rm DR 167 MD 44

Dearborn, Ml 48121-2053
Kaustav Singa Chevron Oronite Company LLC | Phone: 713.432.6642 attend
Voting Member 4800 Fournace Place Fax: 713.432.3330

Bellaire, TX 77401 LFNQ@chevron.com
Mark Sutherland | TEI Phone: 123.456.7890
Voting Member Fax: 123.456.7890

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 6220 Culebra Road dan.worcester@swri.org

San Antonio, TX 78228

Guests

Ed Altman ed.altman@aftonchemical.com Afton
Bob Campbell Bob.Campbell@aftonchemical.com | Afton
Todd Dvorak todd.dvorak@aftonchemical.com Afton
Kristin Fletcher Kristin.Fletcher@aftonchemical.com | Afton attend
Terry Hoffman Terry.Hoffman@aftonchemical.com | Afton attend
Christian Porter Christian.porter@aftonchemical.com | Afton attend
Jeremy Styer Jeremy.styer@aftonchemical.com Afton attend
Jeff Yang Jeff.Yang@aftonchemical.com Afton attend



mailto:Andrew.Ritchie@infineum.com
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ASTM SEQUENCE VI

| Name | Address | Phone/Fax/Email | Attendance
Greg Guinther greg.quinther@aftonchemical.com Afton
Don Smolenski donald.j.smolenski@gm.com Evonik
Doyle Boese Doyle.boese@infineum.com Infineum attend
Mike McMillan mmcmillan123@comcast.net Infineum attend
Bob Olree olree@netzero.net Intertek
Addison Schweitzer | addison.schweitzer@intertek.com Intertek
Angela Willis angela.p.willis@gm.com GM
Robert Stockwell Robert.Stockwell@GM.com GM attend
Phone: 210.563.0785
Jeff Kettman Jeff.kettman@gm.com GM
Jerry Brys Jerome.brys@]Iubrizol.com Lubrizol attend
Jessica Buchanan Jessica.Buchanan@L ubrizol.com Lubrizol
Michael Conrad Michael.Conrad@Lubrizol.com Lubrizol
Dwight Bowden dhbowden@ohtech.com OHT
Matt Bowden mjbowden@ohtech.com OHT
Guy Stubbs Guy.Stubbs@swri.org SwRI
William Buscher wbuscher@swri.edu SwWRI
Scott Stap Scott.stap@tgdirect.com TG Direct
Clayton Knight cknight@tei-net.com TEI
Jeff Clark jac@astmtmc.cmu.edu T™MC
Hap Thompson Hapjthom@aol.com ASTM VIE Facilitator attend
Tom Smith Valvoline
Mark Adams mark@tribologytesting.com attend
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ASTM SEQUENCE VI

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




Weighted Fuel Consumed

VIE BL Fuel Consumed
LTMS Data set on 20140805 (NN & NI) - First three engine runs only
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Sequence VI / GF-6 — Initial Testing Observations
Nathan Moles

8/12/2014

Lubrizol
—



Outline .

SUCCESS
TOGETHER

— High FM Carry Over Effect
= VID test observations
= Implications/solutions

— Sequence VIE Responsiveness
= Decreasing response over the lifetime of VIE engine
= Impact on potential engine hour correction factor
= BLA shift over the lifetime of VIE engine
= Implications/solutions

Lubrizol
LU 201

2 © 2014 The Lubrizol Corporation, all rights reserved.



FM Carry Over

Lubrizol
LU 201

3 © 2014 The Lubrizol Corporation, all rights reserved.



General Overview sugs

TOGETHER

* Increased FEI targets for GF-6 require more/better FM’s

 LZ ran a series of formulas in both the VID and VIE
— Experimental GF-6 prototype additive packages
— Formulas designed from the ground up to deliver good FE

e Several repeat runs resulted in unusually high BLA shifts

Lubrizol
LU 201



VID Observations .

SUCCESS
TOGETHER

o Carefully analyzed

weighted fuel 1990 . Baseline recoverv
consumption of 1940 - ‘
j Baseline shift
base!lne anql o 1930 |
candidate olls 9
_ E 1920 -
 Incases where high |2
levels of FM and/or glm ' P
certain type of FM E 1900
were used, potential 1890 -
carryover effects 1250
were observed BLB  "FEI1" | "FEI2" BLA BLA*

Virtual parity between “FEI1” and “FEI2”

on amount of fuel consumed Lubrizol
—

5 © 2014 The Lubrizol Corporation, all rights reserved.



6

Engine

Life BL Fuel Consumption %EE%%
——$—BLB1 —##—BLB2 —A—BLA
2.02
2.01
2

g BL Fuel Consumption does return to
§ % 7 Anomalous levels consistent with normal trends
%97 7 the BLB of the following test }
< 196 - -y
- 1.95

1.94

1.93 \b_‘/

1.92

0 500 1000 15UUOOU 2500 3000 3500

Engine Run Time, Hours

© 2014 The Lubrizol Corporation, al

Lubrizol
LU 201

Il rights reserved.



FM Carry Over Implications n

SUCCESS
TOGETHER

e Sequence VI Fuel Economy test is actually penalizing
stronger/more durable FM formulations

 We continue to investigate if there are substantial FM
carryover effects in the VIE — If there are, several options for
addressing it come to mind:
— More flushing (unsuccessful on VID)

» Flush oil and double BL flushes performed twice following
completion of VID test with minimal impact on high BLA shift

— Reformulation of the flush (unsuccessful to date on VID)

= OW-20 version of current flush oil was ran 12 and 24hrs with
minimal impact on high BLA shift

— Just use BLB and forget about BLA (still an issue on subsequent
test BLB on VID)

— Just use BLA and forget about BLB (still need effective/efficient
way to remove carry over FM)

Lubrizol
=L 1O

7 © 2014 The Lubrizol Corporation, all rights reserved.



Sequence VIE Engine Responsiveness

Lubrizol
LU 201



°
9

VIE Engine Stand Case Study

SUCCESS
TOGETHER

1.980000

1.970000

1.960000

1.950000

1.940000

1.930000

Weighted Fuel Consumption

1.920000

1.910000

* ¢ ¢BLB1
[
. \ A L 4 L 4 WBLB2
O AR A &

- Large A ABLA
between BL and ®

1 . : -T0O1
te_st oil results in o ® (FEI1)

| high FEI °TO?

(FEI2)
|2/
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In general, gap between test oil and BL shrinks with engine hours resulting in lower

calculated FEI

Responsiveness of the engine is an area of intense interest
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Lubrizol Analysis of Reference Oils n
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Scatterplot of FEI1_OR, FEI1 vs loghrs
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New Correction Factor .

SUCCESS
TOGETHER
Scatterplot of feilnew vs loghrs
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* New correction factor marginally better than the VID
« Based on additized fuel test data for industry RO’s and LZ RO’s
s »...Not nearly rigorous enough yet Lubrizol



Plot of Correction
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 The two correction factors look quite different
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SEQ VIE TEST DATA n
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 Example of the correction factor “linearizing” the results

FEI1, RO 541
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BLA Shift Over Engine Life n
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Scatterplot of BLA% wvs ENHREND - VID RO data
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Responsiveness Implications -
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o Potential muting of responsiveness late in life could have
large effect on the ultimate VIE engine hours correction
factor

e Resulted in removing engines before hitting OC limits
around 1,500 hours

 What is actually causing the drop in responsiveness?

« How much of an correction factor impact on final FEI
numbers is acceptable and still have meaningful test
results?

e Should more engines be acquired for GF-67
 Should the number of reference test be reduced?
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Additional Data
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FEI1, RO 542
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FEI1, RO 541
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FEI1, RO 1010
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FEI1, RO LZ OW-20
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FEI1, RO LZ 5W-30
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FEI1 Eng Hr Correction

0.8 —

0.6 /

0.2 /
L/

_.—-"""'——-

FEl %

/4

-0.6

Engine Hours

/LDCT( 2000 3000 4000 5000 =——FEI1JEBC

= FEI1 VID

623114

22

1.2

0.8
0.6
0.4
0.2

FEl %

0.2
0.4
-0.6

© 2014 The Lubrizol Corporation, all rights reserved.

FEI2 Eng Hr Correction

/

/ ———FEI2VID
__.---""'""_——
f
% 1&0/ 2000 3000 4000 5000 _gggljfs ¢

Engine Hours

SUCCESS
TOGETHER

Lubrizol
LU 201



SUCCESS
TOGETHER

y iy

Working together, achieving great things

When your company and ours combine energies, great things can happen.

You bring ideas, challenges and opportunities. We'll bring powerful additive and
market expertise, unmatched testing capabilities, integrated global supply and
an independent approach to help you differentiate and succeed.
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Fuel Temperature Inconsistencies in Sequence VIE
Engine Oil Test

Review of ASTM RO Data
Fuel to Flow Meter Temperature
Fuel to Engine Fuel Rail Temperature
David L. Glaenzer
June, 2014



ASTM Sequence VIE Draft Procedure

/ Table 3 Sequence VIE Test Operating Conditions

~ Temperatures, All Stages
* Fuel-to-Flow Meter Temperature (D)
20 to 32°C All Stages (delta from max stage reading shall be < 4)
* Fuel-to-Fuel Rail Temperature (B)
22 £ 2°C

D Difference between the maximum stage average reading of the entire
test and the individual stage average readings.

B Critical measurement and controlled parameter.

Alton tassion fov Solutions

Company Confidential




A Little History

/m D7589, Table 3 Sequence VID Test Operating Conditions
~ Reads the same as VIE Draft Procedure

/m D6837, Table 3 Sequence VIB Test Operating Conditions
~ Reads the same as VIE Draft Procedure

/™ D6202, Table 3 Sequence VIA Test Operating Conditions

-~ Temperatures, All Stages
» Fuel-to-Flow Meter Temperature (C)
68 to 89.6°F All Stages (delta from max stage reading shall be < 4)
* Fuel-to-Fuel Rail Temperature (A)
68 £ 3.6°F

C Difference between the maximum stage average reading of the entire
test and the individual stage average readings.

A Critical measurement and controlled parameter targeted for middle of
specification range.

Conversion on delta from max not made from °F to °C when transitioning
for VIA to VIB.

A Afton tassion fov Solutions
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Data Examined

m ASTM-TMC Data

/At time of analysis, 42 Tests reported with current “VIE”
configuration

7’ Only 26 of 42 tests show complete Fuel-to-Flow Meter
temperature data

7’ Only 23 of 42 tests show complete Fuel-to-Fuel Rail
temperature data

7 Data are arranged by ASTM Data Dictionary nomenclature
and are not in order with test procedure

A Afton tassion fov Solutions
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‘ Fuel to Flow Meter Temperature

Average Fuel to Flow Meter Temperature All Labs
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‘ Fuel to Flow Meter Temperature

Average Fuel to Flow Meter Temperature Lab A
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‘ Fuel to Flow Meter Temperature

Average Fuel to Flow Meter Temperature Lab B
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‘ Fuel to Flow Meter Temperature

Average Fuel to Flow Meter Temperature Lab D
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‘ Fuel to Flow Meter Temperature

Average Fuel to Flow Meter temperature Lab G
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‘ Fuel to Fuel Rail Temperature

Average Fuel to Rail Temperature All Labs
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Conclusions and Recommendation

7 Not all labs are doing a good job of controlling Fuel to
Flow Meter temperature.

7’ One lab may have different Fuel to Flow Meter control
set-points on different stands.

/ Several tests appear to have Fuel to Flow Meter data
exceeding the test validity criteria.

7 Fuel to Fuel Rail is tightly controlled across all labs and
stands.

m Recommend that Fuel to Flow Meter be moved to “critical
measurement and control parameter” with hard
specification; i.e. XX° C £ X° C specified. If not critical,
return to VIA specification (£ 4° F, 2.2° C).
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VIE FEI1 Discrimination, Reproducibility, Repeatability

FEI1 LSMEAN, 95%LCL1, 95%UCLA1

2.8

2.6

24

2.2

1.8

1.6

14

1.2

0.8

A
FEI1 5=0.25
O
A
v [ A
v A

Ve

v

542 54241 1010 541-1 542 5421 1010 5411 5421

A B

LTMSLAB, IND

VA

1010 5411 54241 1010 541-1
(o] G

Color by
IND
[7]542
5421
1010
5411

Shape by

@ FEI1 LSMEAN
W 95%LCL1
A 95%UCLA1



VIE FEI2 Discrimination, Reproducibility, Repeatability
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