Address 100 Barr Harbor Drive Phone 610.832.9500
PO Box C700 Fax 610.832.9666
W. Conshohocken, PA Web www.astm.org

I ’ 19428-2959 | USA
| ! I I

INTERNATIONAL
~——____———  CommITTEE D02 oN PETROLEUM PRODUCTS, LIQUID FUELS, AND LUBRICANTS
Standards Worldwide
CHAIRMAN: RANDY F JENNINGS, TENNESSEE DEPT OF AGRIC, P O BOX 40627, NASHVILLE, TN 37204, UNITED STATES
(615) 837-5327, FAX: (615) 837-5335, E-MAIL: RANDY.JENNINGS@TN.GOV
FIRST VICE CHAIRMAN: JAMES J SIMNICK, BP AMERICA, 150 W WARRENVILLE RD, NAPERVILLE, IL 60563, UNITED STATES (630)
420-5936, FAX: (630) 420-4831, E-MAIL: SIMNICJJ@BP.COM
SECOND VICE CHAIRMAN: MICHAEL A COLLIER, PETROLEUM ANALYZER CO LP, 21114 HwY 113, CUSTER PARK, IL 60481, UNITED
STATES (815) 458-0216, FAX: (815) 458-0216, E-MAIL: MICHAEL.COLLIER@PACLP.COM
SECOND SECRETARY: HIND M ABI-AKAR, CATERPILLAR INC, BLDG H3000, OLD GALENA ROAD, MOSSVILLE, IL 61552, UNITED
STATES (309) 578-9553, E-MAIL: ABI-AKAR_HIND@CAT.COM
SECRETARY: SCOTT FENWICK, NATIONAL BIODIESEL BOARD, PO Box 104848, JEFFERSON CITY, MO 65110-4898,
UNITED STATES (800) 841-5849, FAX: (537) 635-7913, E-MAIL: SFENWICK@BIODIESEL.ORG
STAFF MANAGER: ALYSON FICK, (610) 832-9681, FAX: (610) 832-9668, E-MAIL: AFICK@ASTM.ORG

Originally Issued: November, 2020

Reply to: Richard Grundza
ASTM Test Monitoring Center

6555 Penn Avenue

Pittsburgh, PA 15206

Phone: 412-365-1031

Fax: 412-365-1047

Email: reg@astmtmc.cmu.edu

Unapproved Minutes of the November 19, 2020
Sequence IV Surveillance Panel Conference Call.

This document is not an ASTM standard; it is under consideration within an ASTM technical committee
but has not received all approvals required to become an ASTM standard. It shall not be reproduced or
circulated or quoted, in whole or in part, outside of ASTM committee activities except with the approval
of the chairman of the committee having jurisdiction and the president of the society. Copyright ASTM,
100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

The meeting was called to order by Chairman Buscher at 1:30 PM Central Time.

A copy of the agenda is included as attachment 1.

A list of attendees is included as attachment 2. Mike Deegan will replace Ron Romano as the
representative for Ford.

The panel discussed list of action items from the previous meeting (see attachment 3). The panel
discussed the status of the procedure, which is in final edit. The use of oil SL107 was discussed. One lab
has introduced this oil with a reference. This oil is available in all labs but no other labs have pursued
break in with this oil to date.


mailto:reg@astmtmc.cmu.edu

The panel reviewed the Fuels Task Force recommended fuel spec for the KA24E green fuel. (See
attachment 4). Motions were made and approved to approve the fuel spec and to issue information letters
to remove from the IVA and IVB procedures. The spec will be posted on the TMC website.

The panel discussed an ACC PAPTAG request to review and evaluate lobe failures on candidate tests.
Labs discussed their experience as well as a review of the reference oil data base (see attachment 5). The
panel also reviewed the reference oil history with lobe failures, see attachment 6. Several labs have not
experienced lobe failures. Review of data and lab experience provided that chemistry may be responsible
for some of the lobe failures. SWRI noted differences in lifter batches and has seen some increase in lobe
failure from ~10% to ~17% . SwRI suspects that lifter rotation may be part of the issue but is still trying
to understand surface finish and how it relates to rotation. Further discussion showed that batches A and B
are similar while C and D may be different. Batch code is based on the receipt of the lifters. SWRI’s
presentation is included as attachment 7. SWRI and Intertek agreed to begin measuring of surface finishes
between lifter batches. Labs may wish to review their candidate data to see if one or more batch codes are
associated with lobe failure and if those are across multiple chemistries. The chair will be drafting a
response to ACC PAPTAG and schedule another call to finalize a response.

The panel discussed some changes to the stand for approval by the panel. The first item was to allow the
use of a different bulkhead fitting for pressure lines. A second request was made to allow the use of

hinges, or pins, or both on the driveshaft cover. (Pictures included as attachment 8). The panel agreed that
these changes would be allowable.

The meeting was adjourned at 3:25 PM CST.

Attachment 9 includes the motion and action items recorded during this meeting.
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Attachment 1

Sequence IV Surveillance Panel
Conference Call
November 19, 2020
1:30 p.m. - 3:30 p.m.

AGENDA

Chairman comments.
Attendance.

Membership changes.

July 22, 2020 action item review.

Review TGC Fuels Task Force recommendation to the
Sequence IV Surveillance Panel.

Review ACC PAPTG letter to the Sequence IV Surveillance
Panel.

Petition for minor modifications to Sequence IVB Golden
Stand.

Old business.

New business.

Motion and action item review.
Next meeting.

Adjourn.
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SEQUENCE IV SURVEILLANCE PANEL

Attachment 2

November 19, 2020

NAME

COMPANY-ADDRESS-PHONE-FAX-EMAIL

SIGNATURE

Bowden, Jason

OH Technologies, Inc.

9300 Progress Parkway

P.O. Box 5039

Mentor, OH 44061-5039

Phone No.: 440-354-7007

Fax No.:  440-354-7080

Email: jhbowden@ohtech.com

=

Buscher 111, William

Intertek Automotive Research

5404 Bandera Road

San Antonio, TX 78238

Phone No.: 210-647-9489 or 210-240-8990 cell
Fax No.:  210-684-6074

Email: william.buscher@intertek.com

Buscher, Jr., William

Buscher Consulting Services
P.O.Box 112

Hopewell Jet.,, NY 12533
Phone No.: 914-897-8069
Fax No.:  914-897-8069
Email: buschwa@aol.com

Deegan, Michael

Ford Motor Company

Phone No.: 313-805-8942
Fax No.:
Email: mdeegan@ford.com

Grundza, Rich

ASTM Test Monitoring Center
6555 Penn Avenue

Pittsburgh, PA 15206

Phone No.: 412-365-1031

Fax No.. 412-365-1047

Email: reg@astmtmc.cmu.edu

Hopp, Meryn

GM Powertrain

Mail Code 483-730-322

823 Joslyn Rd.

Pontiac, MI 48340-2920

Phone No.: 228-318-7303

Fax No.:

Email: Meryn.hopp@gm.com

Hsu, Jeffery

Shell Global Solutions
3333 Highway 6 South
Houston, TX 77082
Phone No.: 281-544-8619
Fax No.:  281-544-8150

Email: j.hsu@shell.com

King, Tracey

Haltermann Carless US Inc.

901 Wilshire Drive, Suite 570

Troy, M1 48084

Phone No.: 248-422-6548 #107

Cell No.:  248-554-5338

Email: TKing@h-c-s-group.com
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MEMBERSHIP
SEQUENCE IV SURVEILLANCE PANEL

November 19, 2020

NAME

COMPANY-ADDRESS-PHONE-FAX-EMAIL

SIGNATURE

Kowalski, Teri

Toyota Motor North America, Inc.

1555 Woodridge

Ann Arbor, MI 48105

Phone No.: 734-995-4032 or 734-355-8082 cell
Fax No.:  734-995-9049

Email: teri.kowalski@tema.toyota.com

V""

Lanctot, Dan

Test Engineering, Inc.

12718 Cimarron Path

San Antonio, TX 78249

Phone No.: 210-933-0301

Cell No.:  210-860-5208

Email: DLanctot@tei-net.com

)

Maddock, Ben

Afton Chemical Corporation

500 Spring Street

P.O. Box 2158

Richmond, VA 23217-2158

Phone No.: 804-788-5743

Cell No.:  804-837-0666

Email: Ben.Maddock@A ftonChemical.com

\

Proctor, Robert

Honda R&D Americas, Inc.

Phone No.: 937-309-9321
Fax No.:
Email: rproctor(@oh.hra.com

Rais, Khaled

Southwest Research Institute
6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510
Phone No.: 210-522-3842

Fax No.: 210-684-7523
Email: khaled.rais@swri.org

Ritchie, Andrew

Infineum USA L.P.

1900 E. Linden Avenue

Linden, NJ 07036-0536

Phone No.: 908-474-2097

Fax No.:  908-474-3637

Email: andrew.ritchie@infineum.com

Rubas, Paul

ExxonMobil Research & Engineering Co.

Phone No.:
Fax No.:
Email: paul.j.rubas(@exxonmobil.com

Sagawa, Takumaru

Nissan Motor Co., Ltd.

560-2, Okatsukoku, Atsugi city
Kanagawa 243-0192

Phone No.: 046-270-1515

Fax No.:  046-270-1585

Email: t-sagawa@mail.nissan.co.jp
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NAME

COMPANY-ADDRESS-PHONE-FAX-EMAIL

SIGNATURE

Savant, Amol

Valvoline

22" & Front Streets

Ashland, KY 41114

Phone No.

Fax No.:

Email: ACSavant@valvoline.com

Stevens, Andrew

Lubrizol Corporation

29400 Lakeland Blvd.

Wickliffe, OH 44092

Phone No.: 440-347-4020

Fax No.:  440-347-4096

Email: Andrew.Stevens(@ULubrizol.com

Stockwell, Robert

Chevron Oronite Company LLC

Phone No.:
Fax No.:
Email: Robert.Stockwell{@chevron.com

Tang, Haiying

Chrysler Group LLC

800 Chrysler Drive

Auburn Hills, MI

Phone No.:

Fax No.:

Email: haiying.tang(@fcagroup.com

Tarry, Preston

BP

1500 Valley Road

Wayne, NJ 07470

Phone No.:

Fax No.:

Email: Preston. Tarry(@bp.com

Tumati, Prasad

Haltermann Solutions

15635 Jacintoport Blvd.

Houston, TX 77345

Phone No.: 313-300-8300

Fax No.:  281-457-1469

Email: ptumati(@jhaltermann.com
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NAME

COMPANY-ADDRESS-PHONE-FAX-EMAIL

SIGNATURE

Altman, Ed

Afton Chemical Corporation

500 Spring Street

P.O. Box 2158

Richmond, VA 23217-2158

Phone No.: 804-788-5279

Fax No.:  804-788-6358

Email: ed.altman@aftonchemical.com

Boese, Doyle

Infineum USA L.P.

1900 E. Linden Avenue

Linden, NJ 07036-0536

Phone No.: 908-474-3176

Fax No.: 908-474-3637

Email: doyle.boese@infineum.com

Bowden, Matt

OH Technologies, Inc.

9300 Progress Parkway

P.O. Box 5039

Mentor, OH 44061-5039

Phone No.: 440-354-7007

Fax No.:  440-354-7080

Email: mbowden@ohtech.com

Campbell, Bob

Afton Chemical Corporation

500 Spring Street

P.O. Box 2158

Richmond, VA 23217-2158

Phone No.: 804-788-

Fax No.:  804-788-6358

Email: bob.campbell@aftonchemical.com

Castanien, Chris

Neste

Phone No.:
Fax No.:
Email: Chris.Castanien(@nesteoil.com

Clark, Sid

ASTM Facilitator

50481 Peggy Lane

Chesterfield, MI 48047

Phone No.: 586-873-1255
Email: slclark(@comcast.net

Clark, Jeff

ASTM Test Monitoring Center
6555 Penn Avenue

Pittsburgh, PA 15206

Phone No.: 412-365-1032

Fax No.:  412-365-1047

Email: jac@astmtme.cmu.edu

Coker, Carlton

Intertek Automotive Research

5404 Bandera Road

San Antonio, TX 78238-1993

Phone No.: 210-647-9473 or 210-643-1817 cell
Fax No.:  210-523-4607

Email: carlton.coker@intertek.com

l//
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NAME

COMPANY-ADDRESS-PHONE-FAX-EMAIL

SIGNATURE

Collins, Chet

Southwest Research Institute
6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510
Phone No.: 210-522-

Fax No.:

Email: chet.collins(@swri.org

Dvorak, Todd

Afton Chemical Corporation

500 Spring Street

P.O. Box 2158

Richmond, VA 23217-2158

Phone No.: 804-788-

Fax No.:  804-788-6358

Email: todd.dvorak@aftonchemical.com

Hirano, Satoshi

Toyota

Phone No.:
Fax No.:
Email: satoshi hirano aa(@mail.toyota.co.jp

Kinzel, Mike

Lubrizol Corporation

29400 Lakeland Blvd.

Wickliffe, OH 44092

Phone No.:

Fax No.:

Email: Mike.Kinzel@Lubrizol.com

Kostan, Travis

Southwest Research Institute

6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510
Phone No.: 210-522-2407

Fax No.: 210-684-7523

Email: travis.kostan@swri.org

R

Lang, Patrick

Southwest Research Institute

6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510

Phone No.: 210-522-2820 or 210-240-9461 cell
Fax No.: 210-684-7523

Email: patrick.lang@swri.org

\

Leverett, Charlie

Infineum

Phone No.: 210-414-5445
Fax No.:
Email: charlie.leverett(@yahoo.com

Lochte, Michael

Southwest Research Institute

6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510
Phone No.: 210-522-5430

Fax No.:  210-684-7523

Email: michil.lochte((ﬂswri.org

1/’

Page 2 of 5



NON-MEMBER MAILING LIST
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NAME COMPANY-ADDRESS-PHONE-FAX-EMAIL SIGNATURE

Lopez, Al Intertek Automotive Research
5404 Bandera Road

San Antonio, TX 78238-1993

Phone No.: 210-647-9465 or 210-862-7935 cell I//’
Fax No.:  210-523-4607

Email: al.lopez@intertek.com

Martinez, Jo Chevron Oronite Company LLC
100 Chevron Way, 71-7548
P.O. Box 1627 l/
Richmond, CA 94802-0627

Phone No.: 510-242-5563

Fax No.: 510-242-1930
Email: jomartinez{@chevron.com

Matasic, James Lubrizol Corporation

29400 Lakeland Blvd.

Wickliffe, OH 44092

Phone No.: 440-347-2487

Fax No.:

Email: James.Matasic@Lubrizol.com

Meier, Adam ExxonMobil

Phone No.: I//

Fax No.:
Email: adam.r.meier@exxonmobil.com

Porter, Christian Afton Chemical Corporation

500 Spring Street

P.O. Box 2158

Richmond, VA 23217-2158

Phone No.: 804-788-5837

Fax No.:  804-788-6358

Email: christian.porter(@aftonchemical.com

Romano, Ron Ford Motor Company
1800 Fairlane Drive
Allen Park, MI 48101

Phone No.: 313-845-4068 L/"
Fax No.:  313-323-8042

Email: rromano(@ford.com

Schmid, Lesley Afton Chemical Corporation

500 Spring Street

P.O. Box 2158

Richmond, VA 23217-2158

Phone No.: 804-788-

Fax No.:  804-788-

Email: lesley.schmid@aftonchemical.com

Brenr AT Terd L—

Phone No.:

CAaveuT Fax No.:

Email:
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Email:

Phone No.:
Fax No.:
Email:
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Email:

Phone No.:
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Email:
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Email:
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Email:

Phone No.:
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Email:

Phone No.:
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Email:
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Email:
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Email:
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Fax No.:
Email:
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Fax No.:
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Fax No.:
Email:
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Fax No.:
Email:
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Attachment 3
Sequence IV Surveillance Panel
July 22, 2020
9:30AM - 11:30AM
Conference Call

Motions and Action Items
As Recorded at the Meeting by Bill Buscher

1. Motion — The Sequence IV Surveillance Panel approves the editorial revisions of
Section 2.5 & Note — 1 and Section 5, Note — 4 of the Sequence [IVB ASTM test
method, included in Sid Clark’s (ASTM facilitator) PowerPoint slides. Effective
7/22/2020.

Teri Kowalski / Bill Buscher / Passed Unanimously 16 — 0 — 0
Completed. Test procedure has been updated.

2. Motion — The Sequence IV Surveillance Panel approves replacing 1006-2 with SL 107
for Sequence IVB aging. Labs to compare used oil Si results from their first SL 107
aging to their historical 1006-2 aging and if comparable then labs will continue to
introduce SL-107 with a reference test on the first test engine that has been aged with
SL 107. Labs will be allowed to use up any remaining decoded 1006-2 for Sequence
IVB aging as they transition to SL 107. Effective 7/22/2020.

Bill Buscher / Khaled Rais / Passed Unanimously 16 — 0 —0
Completed. One or more test laboratories have used SL-107 for new engine aging
and successfully calibrated with those engines.

3. Motion — The Sequence IV Surveillance Panel approves the addition of a test
numbering practice scheme for aging numbering (original 95 min break-in + 50 hr
aging) and break-in numbering (50 hr extended break-in) into the Sequence IVB ASTM
test method.

Rich Grundza / Andrew Stevens / Passed Unanimously 16 — 0 —0
In process. Will be effective with issuance of first information letters, once ASTM
D8350 is published.

4. Action Item — When a lab has the need for a small Sequence IVB Golden Stand
modification they can petition Toyota and the Sequence IV Surveillance Panel in
writing on a case-by-case basis.

Completed. Motion presented today.



5. Action Item — Lubrizol to draft verbiage for the Sequence IVB ASTM test method for
labs to follow internal weight calibration procedures for calibrating the standardized
weight set manufactured for the Sequence [VB’s load cell calibration, with the option
to send them back to the manufacturer for calibration. The Surveillance Panel will then
follow up with a motion to approve this procedural revision.

Completed. Motion to be presented at next surveillance panel meeting.



Rev. Date:

Attachment 4

11/18/2019

TEST METHOD UNITS SPECIFICATIONS RESULTS
MIN | TARGET| MAX

Distillation, % Evap - IBP ASTM D86 °F 75 95

5% °F

10% °F 120 135

20% °F

30% °F

40% °F

50% °F 200 230

60% °F

70% °F

80% °F

90% °F 300 325

95% °F

Distillation - EP °F 385 415

Recovery vol % Report

Residue vol % Report

Loss vol % Report

Gravity @ 60°F ASTM D4052 °API 58.7 61.2

Density @ 15°C ASTM D4052 kg/l 0.734 0.744

Reid Vapor Pressure ASTM D5191 psi 8.8 9.2

Carbon ASTM D5291 | wt fraction | 0.8580 0.8667

Carbon ASTM D3343 | wt fraction Report

Sulfur ASTM D2622 wt % 0.0120 0.0140

Lead ASTM D3237 g/gal 0.05

Oxygen ASTM D4815 wt % 0.2

Composition, aromatics ASTM D5769 vol % 28.5 34.5

Composition, olefins ASTM D6550 vol % 5.0 10.0

Composition, saturates Calc vol % Report

Oxidation Stability ASTM D525 minutes 1440

Copper Corrosion, 3 hr @ 50°C ASTM D130 Class 1

Gum content, washed ASTM D381 mg/100ml 5

Gum content, unwashed ASTM D381 mg/100ml 10

Research Octane Number ASTM D2699 Rating 96.0 97.5

Motor Octane Number ASTM D2700 Rating Report

R+M/2 D2699/2700 - Report

Sensitivity D2699/2700 - 7.5

Net Heating of Combustion ASTM D240 btu/lb Report

Color Visual Green




Attachment 5

American’
Chemistry
Council

November 3, 2020

Sent via Email

William Buscher, Sequence IVB Chair
Intertek Automotive

5404 Bandera Road

San Antonio, TX 78238

Dear Bill,

We are sending this letter to you as an official request for the Sequence VB
Surveillance Panel to investigate the increase in cam lobe failures that has become
apparent to ACC members during candidate testing on calibrated and referenced
Sequence IVB test stands.

Background:

During the development of oils for ILSAC GF-6 A/B, PAPTG has continued to monitor,
via monthly reports provided by the ACC Monitoring Agency (MA), the occurrence of
cam lobe failures in the Sequence IVB candidate runs. Attached please find the most
recent report which also details the historical information collected by the ACC
Monitoring Agency.

As witnessed in the MA report and summarized in the illustration below, there has been
a steady increase in the percentage of cam lobe failures during 2019 and 2020.

Number of Tests =@= % Cam Lobe Fall
18 200
13.5 160
120
9
80
4.5 40
0 0
2018 2019 2020 (partial)

Action Taken by ACC PAPTG:

Acknowledging a rise in the occurrence of cam lobe failures, ACC requested the MA to
provide a summary of the candidate testing for additional analysis. The summary of the

americanchemistry.com® 700 Second St., NE | Washington, DC | 20002 | (202) 249-7000



Seq. IVB Letter
November 3, 2020
Page 2

anonymized data collected is also attached for your review. Several PAPTG member
companies analyzed the data independently and the following conclusions were
supported by PAPTG:

- The TMC data shows that the reference oils are not exhibiting the same rate of
cam lobe failure as the candidates.

- The percent of non-interpretable results have an increasing trend since mid-
20109.

- Non-interpretable results appear to occur at mainly at two of the labs: Labs A and
C. More than a fifth of the runs from Lab C are non-interpretable.

- Candidate data indicates XW-16 viscosity grade oils may have a higher cam lobe
failure rate than XW-20 and XW-30 viscosity grade oils raising concerns because
lower viscosity grades are the future of passenger car engine oils. The table
below summarizes this data:

Viscosity Total Number of |% Cam Lobe
Grade Tests Failure
xW16 33 30%
xW20 83 18%
xW30 74 5%

- There is a potential confounding of the lab/sponsor data which will require further
investigation.

In the most recent attached monthly Monitoring Agency report to PAPTG, we are
encouraged to see that the latest statistics for the recent activity in September shows
nine candidate tests run with no non-interpretable results. While we are optimistic in
seeing this positive trend we still are not certain if the shift can be explained. We would
appreciate a review of these findings with the Panel to determine the best approach to
investigate these findings and identify areas for improvement.

We hope the Surveillance Panel considers our request and we would be willing to assist
in any way we can to ensure the Sequence IVB remains a reliable test for the industry.

Sincerely yours,

oan Loans

Joan Evans
PAPTG Chair

pazgz Arderson

Doug Anderson
PAPTG Manager
americanchemistry.com® 700 Second St., NE | Washington, DC 20002 | (202) 249.7000



Seq. IVB Letter
November 3, 2020
Page 3

Cc: Rich Grunza

ASTM Test Monitoring Center

6555 Penn Ave, Pittsburgh, PA 15206
Via email

Cc: Jeff Harmening API via emall

Attachment: MA Sequence IVB Report September 2020
Separate Attachment: ACC Candidate IVB Coded Data

americanchemistry.com® 700 Second St., NE | Washington, DC 20002 | (202) 249.7000



ACC MA Sequence IVB Report September 2020



ACC Monitoring Agency

6555 Penn Avenue, Pittsburgh, PA 15206 https://acc-ma.org -~
MEMORANDUM: 20-048
DATE: October 15, 2020
TO: Doug Anderson :
FROM: Scott Parke L
SUBJECT: Additional IVB Reporting

PAPTG has requesting the ACC Monitoring Agency to provide additional information regarding I'VB testing.
Following is a summary of 1B testing including tests reported through the end of September 2020.

Shown below is a month-by-month tally of tests completed over the past year. Be aware, new tests for any month may
be reported at any time.

Completed IVB Tests

This chart shows a count of
completed VB tests.

2019-10 2019-11 2019-12 2020-01 2020-02 2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09
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Page 2

The stacked bar chart below shows the number of completed tests by engine history/oil combination. Oil viscosities
are categorized as either “High” (OW-16 or higher) or “Low” (<OW-16) and engines are categorized as either having
run a low viscosity oil (“Low”) or not (“High”). This results in four possible engine history/viscosity combinations. In
the past twelve months, all tests have been conducted on oils 0W-16 or higher and in engines that have never run a low
viscosity oil thus all bars are entirely solid blue (“high/high™).

IVB Engine run history vs Vis

This chart shows the number of
completed tests by engine
history/oil combination. Oil
viscosities are divided into either
low (<0Ow16) or high (Ow16 or
higher); engines are divided into
those that have run an oil where
vis < 0w16 (low) and those that

have not (high).
24
20
12 13
0 = . L r - 14

2019-10 2019-11 2019-12 2020-01 2020-02 2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09

Engine history/Vis mhigh/high mlow/low mhigh/low ™Mlow/high
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The stacked bar chart below shows the outcome of tests reported over the past twelve months. Tests are declared either
“Valid”, “Invalid”, or “Non-interpretable”. Valid tests are those that completed successfully and produced a usable
(though not necessarily passing) test result. Examples of invalid tests would be tests aborted due to an instrumentation
failure, or were unable to complete due to an oil leak, etc. The non-interpretable label is procedurally restricted for use
on tests exhibiting cam lobe failure on one or more cam lobes. The data does not indicate that lobe failure is more
common at any particular lab. Lobe failure does appear to be more common in the OW-16 and OW-20 viscosity grades.
Thirty two percent of all registered OW-16 tests (12 out of 38) and 17% of OW-20 tests (15 out of 86) have experienced
lobe failure. There have been a total of 33 lobe failures in 256 1B tests (13%).

IVB Summary of Valid/Invalid/Non-interpretable

This chart shows a count of valid,
invalid, and non-interpretable IVB

tests

0 — o bl e Rl . b g — e b

2019-10 2019-11 2019-12 2020-01 2020-02 2020-03 2020-04 2020-05 2020-06 2020-07 2020-08 2020-09

mValid #Invalid = Non-interpretable
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Shown below is a stacked bar chart showing the monthly breakdown of the total number of tests and the circumstances
of all tests experiencing lobe failure. Each bar shows the number of successfully completed tests as well as the number
of tests experiencing lobe failure. The lobe failures are classified as being one of the four possible combinations as
previously described on page 2 (PAPTG has requested the omission of the low vis engine/high vis oil combination.
This combination of failure has never occurred.). All lobe failures reported in the past twelve months have been on
oils grade OW-16 or higher in engines that have never run a formulation lower than OW-16 and are thus shown in
hatched yellow.

IVB Lobe failure history

This chart shows a count of tests
experiencing cam lobe failure. Bar
color indicates the combination of
engine run history and oil that
resulted in the lobe failure.
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I\VVB Lobe Wear

All Reference data reported through 11/17/20



Summary of Review

« All data (prove out, development, matrix, BOI-
VGRA and subsequent reference data) reviewed
for occurrence of lobe failure

 Five occurrences noted in reference data with
some 197 results.

 Most recent occurrence was a BOI-VGRA oil result
on March 17, 2019.

Test Monitoring Center @
http://astmtme.cmu.edu

A Program of ASTM International



Rates of Lobe Failure

All data (prove out, development, matrix, BOI-
VGRA and subsequent reference data) shows 5
lobe failures in 197 results

Tests for calibration purposes showed a single lobe
failure in 84 calibration attempts.

One BOI-VGRA oil result exhibited lobe failure out
of the eighteen BOI-VGRA tests run.

Breakdown by olil indicates three tests on RO 300,
one test on 1011 and one on a BOI-VGRA ail.

Four of the five lobe failures occurred on 5W-30
oils and one occurred with a 0W-16 oill.

Test Monitoring Center @
http://astmtme.cmu.edu

A Program of ASTM International




Rates based on Type of Test

% of tests with lob failure

All reference data Calibration Attempts BOI-VGRA Tests

% of tests with lob failure

Test Monitoring Center @
http://astmtme.cmu.edu

A Program of ASTM International



Timeline of Lobe Failures

9/15/2016 Prove out for Matrix 1 300 SW-30
3/23/2017 2nd test on stand, 15t matrix 1011 OW-16
11/17/2017  Matrix test 300 S5W-30
6/16/2018 1t calibration attempt on a new stand 300 SW-30
3/17/2019 BOI-VGRA test IVB17-1  5W-30

Test Monitoring Center @
http://astmtme.cmu.edu

A Program of ASTM International
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Lobe Failure Investigation

10/12/2020
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Lifter Rotation

= SwRI is primarily focused on factors that affect rotation

* Hardness and other material factors have been studied but are more
difficult to change at this stage

= Lifter rotation is often induced in valvetrains to reduce wear
= Lifter rotation has proven to have an impact in the ISB and llIG tests

" The resistance to rotation of IVB lifters during post-test inspection
varies

= The |VB lifter batch that was introduced late 2019 has visual differences
to earlier batches

MECHANICAL ENGINEERING
@SOUTHWEST RESEARCH INSTITUTE SWri.o rg



Lifter Batch Change

" |VB lifters do not have
batch control but they are
assigned letters when Batch D Batch A Batch D Batch A
received by OHT
j Lifter OD

= SwWRI began using D lifters
in ~8/2019

= The OD of the D lifters

appear more reflective
than earlier lifters

Beveled edge

End Face

MECHANICAL ENGINEERING
SSOUTHWEST RESEARCH INSTITUTE swrl'org



Impact on lobe Failure Rate?

" The lobe failure rate has increased over the last year but there is limited data

" Further study is warranted

12M Lobe Fail %

18% Failure Rate

16% | Batch Change ~Sep/19
6%

4%

4% 2%
0%

N=53
tests

18%
16%
14%

14%

N=132

12% 12%

10%

8%
8%

6%

Failure Rate (% last 12M)
R

2% Old Batch New Batch

0%
May-19 Aug-19 Dec-19 Mar-20 Jun-20 Sep-20 Jan-21

*Note: This data includes all registered candidates so there is potentially an oil effect

® MECHANICAL ENGINEERING
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Lifter OD Inspection—Stereomicroscopy

= Representative OD Batch D Sample Batch A Sample
surface areas were
examined on both g ‘ |
samples under diffusion ‘ ity "r~ e J '*H
. . . . ‘ 'm ' {1 ol e I ' “‘M Ui ’ .
and direct oblique lighting Al b:‘“ wl ‘i'.* ‘w' il ‘ I, ! %
te i i} ! {E 4 )_: ‘.
conditions | | kfh ‘ ‘ T "ﬁ‘ * r),m l.‘ ’*! \'
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Lifter OD Surfaces—SEM

BatchD S [ B t hA S I
" Representative OD surface it TIE .. amp

areas were examined at high
magnification using SEM
Imaging

" Machining lines on the batch
A sample were deeper,
exhibited more severe
microcutting and
microplowing adjacent to
individual lines

SwRI




Lifter Inspection Summary

* There are significant differences in surface finish as well as some
differences in coating composition

" However, the coating is believed to be removed relatively quickly as it is
primarily for start-up protection

* The OD finish difference is expected to persist and may result in less oil
retention and consequently less consistent rotation on the new batch D
lifters?

MECHANICAL ENGINEERING
@SOUTHWEST RESEARCH INSTITUTE swrl -0 rg



Lifter Rotation Observation

= Recordings of lifter rotation Batch D Sample

in the engine with each
batch have been done

= SwWRI marked the lifter with
yellow paint marker and
observed the lifter moving
while the engine was
running | paint mark

Batch A Sample

= Some differences were
withessed at idle but over
the test cycle it was unclear

* More study is needed

MECHANICAL ENGINEERING
DSOUTHWEST RESEARCH INSTITUTE swrl 'Org



Lifter Rotation Future Work

= |ifter rotation varies over each cycle and the course of the test
" Observation and quantification for an extended period is required

* SwWRI has modified two valve covers for recordings

* Other methods are being explored
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Lifter Rotation Future Work

" Once we have a system in place, we will:

|. Determine if there is a difference in rotation rate between lifters with
different surface finishes

2. If so, consider making another batch with the finish that provides the highest
rotation rate

MECHANICAL ENGINEERING
SSOUTHWEST RESEARCH INSTITUTE swrl'org
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Attachment 9
Sequence IV Surveillance Panel
November 19, 2020
1:30PM — 3:30PM

Conference Call

Motions and Action Items
As Recorded at the Meeting by Bill Buscher

1. Motion — The Sequence IV Surveillance Panel approves the TGC Fuels Task Force
recommendation for a revised KA24E Green test fuel specification as written.
Rich Grundza / William Buscher / Passed 16 — 0 — 1

2. Motion — The Sequence IV Surveillance Panel approves the TGC Fuels Task Force
recommendation to remove the KA24E Green test fuel specification from the
Sequence IVA (ASTM D6891) and the Sequence IVB (ASTM D8350) test
procedures, and to post the fuel specification on the ASTM TMC website.

William Buscher / Teri Kowalski / Passed 16 — 0 — 1

3. Action Item — SWRI and Intertek to further investigate lifter differences that SWRI
has visually observed. SwRI and Intertek to measure surface finish on a sampling of
new lifters from Lifter Batches A, B, C and D. Lifter sides will be measured.

4. Action Item — ASTM TMC to conduct a correlation of lifter ID to lifter wear and
lobe failures for reference oils and test users to conduct a correlation of lifter ID to
lifter wear and lobe failures for candidate oils.

5. Action Item — Sequence IV Surveillance Panel chair to draft a response to ACC
PAPTG and distribute to the surveillance panel members for feedback, prior to
sending to the ACC PAPTG.

6. Motion — The Sequence IV Surveillance Panel approves changes to the Sequence
IVB Golden Test stand, which include using a laboratory’s commonly used
bulkhead fitting, in place of the Golden Stand bulkhead fitting for the pressure lines
and modifying the Golden Stand driveline guard to allow for the use of hinges and
pins.

Ben Maddock / Andrew Stevens / Passed Unanimously 17 -0 -0
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