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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF
ASTM D02.B0.02
June 25, 2019
Sheraton Denver Downtown Hotel — Denver, CO

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.

ACTION ITEMS

MINUTES
1.0 Callto order

1.1 The Heavy-Duty Engine Oil Classification Panel (HDEOCP) was called to order by
Chairman Shawn Whitacre at 1:30 PM on Tuesday June 25, 2019 in the Plaza Ballroom D
of the Sheraton Denver Downtown Hotel, Denver, CO.

1.2 There were 15 members present and 74 guests present. The attendance list is included as
Attachment 2.

2.0 Agenda

2.1 The agenda circulated prior (included as Attachment 1) was not changed.
3.0 Minutes

3.1 The December 12, 2018 minutes were approved as written.
4.0 Membership

4.1 There were 4 membership changes. Gene Scanlon is taking over for Mary Dery of BASF.
Steve Jetter replaces Shayna Butler for ExxonMobil. Patrick Holmes replaces Greg Shank
of Volvo. Robert Stockwell acting for Chevron Oronite.

5.0 Existing Categories

5.1 Update from Sean Moyer: Attachment 3.

5.1.1 Candidate testing over the last six months is low. The number of calibrated
stands in labs is unchanged with the exception of the COAT test. There are three
labs and each lab has one COAT stand calibrated.CAT Aeration test is back on-
line. The Surveillance Panel (SP) approved reference oil target update for oil
832-1 and the proposed a correction factor. All stands currently calibrated and
available for testing.

5.1.2 There is no update on Mack Volvo test T8 and T-11. Both are likely to be
available through 2024 or longer.

5.1.3 A T-12 piston skirt batch was out of spec. The manufacturer is currently working
to fix the issues. The SP voted to reuse old skirts. The supplier of cylinder liners
will not make new liners. The SP ordered the last batch to carry the test to 2026.
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T-13 con rod bearings are different than previous. New batch of bearings contain
no lead. No issues were found after testing.

ISM no issues, new batch of injector adjusting screws introduced.

ISB cam shaft has new batch. Taper was out of spec.. The SP voted to widen the
taper spec. Reference tests proved that taper did not influence test.

RFWT no issues and is likely available through 2024 or longer

IHIF/NIG hardware depleted. The test is no longer being supported.

The EOAT is using the last available set of hardware. Oil temperature on runs
higher w/ current EOAT engine. There is still no EOAT to COAT correlation
remaining. Engine hardware is available for one more rebuild.

5.2 HDEOCP Parts Task force, Cory Koglin. Attachment 4

521

52.2

5.2.3

LSDRG requested a methodology similar to PCMO to track hardware. The goal
is to provide a demonstration model based on the Mack tests. The group will
need additional feedback to improve the model. Prediction of end of life test is
desired. The model will help predict the timing needs of critical batch hardware.
First focus is on T-11/T-12.

Angela Willis reviewed the model and explained what feeds the model. The chart
in the attachment shows the usage rate and expectation life of the test. The
model uses shared data between platforms to predict outcome. CPD report is
given and translated to the table. The highlights are parts in yellow used in the
draft model. Red are the skirts as they are critical parts due to 100% rejection
rate. TEI provided update on rejected parts. Model does not include buffer parts
or parts redistributed when industry runs low on some labs.

Conclusion: the model roughly predicts EOL for replacement test or industry
action. Batch critical parts is a good feed for the model. The model will require
more data and will continuously be adjusting. CPD feedback will be crucial. TEI
only sees reference test and registered tests. Quarterly updates from CPD will be
needed to refresh model. The goal is to either replace a test or supply new
hardware. Future is to provide final number model once liners for T-12 are given.
Next step is to update the panel in December.

5.3 COAT Update, Hind Abi-Akar. Attachment 5

531

5.3.2

COAT is now available for candidate testing. On May 15, 2019 the SP voted and
finalized a correction factor and limits. Next step to be sent to D02.B. Matrix tests
show reestablishment of discrimination. CF was established using the reference
data generated by the labs. All changes were approved by unanimous vote of the
SP. New charts are being created. SAs may be created. Labs are running
candidate oils. Feedback shows no anomalies are present. Elisa Santos
analyzed the data. Jim Gutzwiller helped with collecting data. Jim Moritz helped
lead the changes on the COAT.

Backwards compatibility question: SP will start looking into this in the near future.
First step was to get COAT test online.

5.4 Update on DD13 Scuffing Test, Suzanne Neal. Attachment 6

54.1

Test parts discussion. Rocker arms are not commercially available, they are not
a critical component. Parts are to be re-used fort the time being. Batch D liners
are now being introduced. rejection rate is better than Batch C which was at
50%. Second rings are also being ordered. Critical Part Update; the pistons are
the limiting factor. Introduction of part is being discussed to eliminate repeat
reference testing. Alternative fuel supply being discussed. Ratings and Rater
requirements are being discussed. SP decided to send parts to October 2019
workshop.
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5.5 Update on Ford 6.7L Wear Test Development, Michael Deegan. Attachment 7

55.1

5.5.2

6.0 New Business

6.1.1

6.1.2

6.1.3

7.0 Next meetings

Recent work to standardize on soot generation rate is now complete. Oil filters
were clogging causing them to bypass. Dual filter set up installed to resolve
issue. Prove out testing on High Wear Oil (HWO) and Low Wear Oil (LWO) have
been completed by independent labs. Statistician are getting involved to help find
discrimination. Viscosity increase is also being looked at. Iron content over time
may be helpful to predict wear outcome.

Next steps; soot windows are being evaluated. Develop a Precision Test Matrix
by December 2019. Ford will need to manage funding and intends to release as
ASTM procedure. Data dictionary at 80% complete. Procedure is still in draft
form.

Joe Franklin: limits on new RO being introduced. RO 1006 has 6 months of
quantity left. No re-blend was performed. New replacement oil is blended. New
oil is similar to 1006 for seals test. The oil is also used in other elastomer testing
outside the industry.

Elastomer group made significant changes to procedure so round robin will be
required. Joe F to volunteer to calculate fixed limits rather than reference
dependent limits.

Subcommittee 7, shear stability update. Analysis is desired to compare two clean
methods. D6278 and D7109. Correlation between 30 cycle shear as part of 90
cycle shear method alignment D6278 and D7109. Question is, does the panel
use 30 cycle data from D7109?

7.1 The next meeting will be December 10, 2019 at the Marriott New Orleans in New Orleans,

LA.

8.0 The meeting was adjourned at 2:45 pm.
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AGENDA
D02.B0.02.1
Heavy-Duty Engine Oil Classification Panel

Tuesday, June 25, 2019 1:30pm MDT
Sheraton Denver Downtown Hotel
Denver, Colorado USA
Call to Order/Anti-trust statement
Minutes — Approval of Minutes from December 11, 2018 Meeting in Atlanta, GA USA
Membership

a) Review current panel membership

Existing tests/categories
a) Review of status of carry-over engine tests that support APl CK-4, FA-4 and legacy
categories (Cory Koglin, Afton; Sean Moyer, TMC)

b) Update on CAT Qil Aeration Test (Hind Abi-Akar, Caterpillar)
c) Update on DD13 Scuffing Test (Suzanne Neal, DTNA)

Old Business
a) Update on Ford 6.7L Wear Test Development (Michael Deegan, Ford)

New Business

HDEOCP Adjournment (transition to DEOAP)
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HDEOCP Attendance: June 25, 2019

LastName FirstName Business Phone E-mail Address

MiddleName Company

Abi-Akar Hind Caterpillar Inc. 309-578-9553 abi-akar_hind@cat.com

Alessi Michael L. ExxonMobil R&E 856-224-2309 michael.l.alessi@exxonmobil.com
Andersen Jason PACCAR Technical Center 360-757-5324 jason.andersen@paccar.com
Bachelder Dennis L. API 202-682-8182 bachelderd@api.org

Belay Mesfin Detroit Diesel Corp. 313-592-5970 mesfin.belay@daimler.com
Bowden Jason OH Technologies, Inc. 440-354-7007 jhbowden@ohtech.com

Bowden Matthew OH Technologies 440-354-7007 mjbowden@ohtech.com

Brass David Alan Infineum 908-474-3374 david.brass@infineum.com

Calcut Brent Afton Chemical Corporation 248-350-0640 brent.calcut@aftonchemical.com
Campbell Bob Afton Chemical Corporation 804-788-5340 bob.campbell@aftonchemical.com
Carter James E. Gage Products 517-896-1150 jcarter@gageproducts.com

Cassim Abdul John Deere 319-292-5242 cassimabdulh@johndeere.com
Castanien Chris Neste Corp 440-290-9766 chris.castanien@neste.com

Clark Sid ASTM Facilitator 586-873-1255 slclark@comcast.net

DeBaun Heather J. Navistar, Inc. 331-332-1285 heather.debaun@navistar.com
Deegan Michael Ford Motor Co. 313-805-8942 mdeegan@ford.com

Dennis Barbara BP 973-686-3313 barbara.dennis@bp.com

Denton Vicky Fuels & Lubes Asia editor@fuelsandlubes.com
Dougherty Rick ExxonMobil Research and Engineering richard.dougherty@exxonmobil.com
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HDEOCP Attendance: June 25, 2019

Business Phone E-mail Address

LastName FirstName MiddleName Company

Duho Kwame Valvoline 859-556-5031 jkduho@valvoline.com

Dunford Quinntine Haltermann 832-993-4687 gdunford@jhaltermann.com
Esche Carl Vanderbilt Chemicals 804-740-1658 cesche@vanderbiltchemicals.com
Evans Joan Infineum 908-474-6510 joan.evans@infineum.com
Farber Frank ASTM - TMC 412-365-1030 fmf@astmtmc.cmu.edu

Ferrick Kevin API 202-682-8233 ferrick@api.org

Fox Brian Lanxess 203-714-8670 edward.fox@lanxess.com
Franklin Joe Intertek Automotive Research 210-523-4671 joe.franklin@intertek.com
Frederick Josh Valvoline 859-357-2248 jrfrederick@valvoline.com

Gang Hu Infineum 908-474-2778 gang.hu@infineum.com
Gbadamosi Muibat Royal Purple 713-705-9197 mgbadamosi@royalpurple.com
Girard Luc Sanjuro Consulting 647-648-9704 Igirard@sanjuroconsulting.com
Glass Autumnlynn Cummins Inc. 812-350-1081 autumnlynn.glass@cummins.com
Goldmints Isabella Infineum 908-474-2629 isabella.goldmints@infineum.com
Haffner Steve SGH Consulting sghaffner2013@gmail.com
Haumann Karin Shell 281-544-6986 karin.haumann@shell.com
Hauschild Matthew Chevron Oronite 510-242-2825 mhauschild@chevron.com
Holmes Patrick Volvo 717-658-8007 patrick.holmes@volvo.com

Hopp Meryn General Motors 248-318-7303 meryn.hopp@gm.com
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HDEOCP Attendance: June 25, 2019

Business Phone E-mail Address

LastName FirstName MiddleName Company

Hsu Jeffrey Shell 281-544-8619 j.hsu@shell.com

Jetter Steven ExxonMobile 908-335-3774 steven.m.jetter@exxonmobil.com
Joyce Patrick The Lubrizol Corporation 440-347-4656 patrick.joyce@lubrizol.com
Kalberer Eric Shell eric.kalberer@shell.com

Koglin Cory Afton Chemical Corporation 248-350-0640 cory.koglin@aftonchemical.com
Kostan Travis Southwest Research Institute 210-522-2407 travis.kostan@swri.org

Kozub Daniel Detroit Diesel Corp. 313-592-7589 daniel.kozub@daimler.com
Kunselman Michael Center for Quality Assurance 248-234-3697 mkunselman@centerforga.com
Kuntschik Larry ILMA 281-693-2410 Ifkuntschik@aol.com

Lanctot Dan TEI 210-933-0301 dlanctot@tei-net.com

Lang Patrick Southwest Research Institute 210-522-2820 plang@swri.org

Leinen Todd BG Products 316-265-1197 tleinen@bgprod.com

Leverett Charlie Infineum charlie.leverett@yahoo.com
Lochte Michael Southwest Research Institute 210-522-5430 mlochte@swri.org

Loop John The Lubrizol Corporation 440-347-5365 john.loop@Ilubrizol.com

Ma Shufen Sinopec Lubricant Company 8610-62941647 mashf.lube@sinopec.com
Manish Patel Nanotech Ind. Solutions 609-713-7998 mpatel@nisusacorp.com
Martinez Jo Chevron Oronite 510-242-5563 jogm@chevron.com

Marty Steve Southwest Research Institute 210-522-5929 smarty@swri.org
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HDEOCP Attendance: June 25, 2019

Business Phone E-mail Address

LastName FirstName MiddleName Company

Matasic Jim The Lubrizol Corporation 440-347-2487 james.matasic@Iubrizol.com

Miiller Greg Savant Group 989-496-2309 gmiiller@savantgroup.com

Mills Justin Evonik Oil Additives USA, Inc. 215-706-5816 justin.mills@evonik.com

Moyer Sean Test Monitoring Center 412-365-1035 sam@astmtmc.cmu.edu

Murphy Edward Valvoline 859-699-2149 ermurphy@valvoline.com

Neal Suzanne Detroit Diesel Corp. 313-592-7130 suzanne.neal@daimler.com

Neal Suzanne Daimler Trucks NA 313-592-7130 suzanne.neal@daimler.com

O'Ryan Bill The Lubrizol Corporation 440-347-4545 william.oryan@Iubrizol.com

Owen Walsky Lubrizol 446-289-1895 owen.walsky@lubrizol.com
Pfleegur Brittany T™MC 412-365-1013 bjp@astmtmc.cmu.edu

Pridemore Dan Afton Chemical Corporation 804-350-0640 dan.pridemore@aftonchemical.com
Purificati Darryl Petro-Canada Lubricants Inc. 226-387-1790 darryl.purificati@petrocanadalsp.com
Rajala Scott Idemitsu 248-455-1460 srajala@ilacorp.com

Raley Greg Motiva Enterprises, LLC 713-427-3417 gregory.raley@motiva.com
Salguerio Robert Infineum 908-474-2492 bob.salguerio@infineum.com
Siebert Nathan GM 248-343-7274 nathan.siebert@gm.com

Simons Scott Safety-Kleen 219-742-1370 scott.simons@safety-kleen.com
Starling Jose Southwest Research Institute 210-522-2105 jose.starling@swri.org

Stockwell Robert Chevron Oronite 210-232-3188 robert.stockwell@chevron.com
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HDEOCP Attendance: June 25, 2019

LastName FirstName MiddleName Company Business Phone E-mail Address

Styer Jeremy Vanderbilt Chemicals 848-234-7176 jstyer@vanderbiltchemicals.com
Sutherland Mark TEI 210-867-8397 msutherland@tei-net.com

Tang Haiying Fiat Chrysler Automobile 248-512-0593 haiying.tang@fcagroup.com

Tia Sutton EMA 312-929-1976 tsutton@emamail.org

Tumati Prasad Haltermann Solutions 313-300-8300 ptumati@jhaltermann.com

Van Hecke Mike Southwest Research Institute 210-522-5495 mvanhecke@swri.org

Vanben Bulk  Richard Chevron Oronite 316-217-1345 r.vanbenbulk@chevron.com
VanScoyoc Jonathan CP Chem 843-299-1687 vanscj@cpchem.com

Vega Juan Intertek Automotive Research 210-269-6959 juan.vega@intertek.com

Ward Josh Intertek Automotive Research 210-383-3474 joshua.ward@intertek.com
Warholic Michael Valvoline 609-744-6782 mdwarholic@valvoline.com
Whitacre Shawn Chevron Lubricants 510-242-3557 shawnwhitacre@chevron.com
Willis Angela Willis Advance Consultant 734-904-7714 angelawillis@willisadvanceconsulting.com
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D02.B0.02 Maintenance Report

June 2019
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Calibrated Labs and Stands*

Stands

......................................................................................................... *As of 03/31/2019
>
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Availability of API CH-4 through CJ-4 Tests
Availability

Hardware Issues Through
2024

Ongoing resolution of issues with
IK/IN Auxiliary components Likely stand auxiliary systems and
miscellaneous components.

IP/IR No current issues Likely None

Engine block, injectors, turbos only

Ci3 No current issues Likely available through reman



Attachment 3; Page 5 of 12

Additional Caterpillar Test Issues

» Caterpillar Oil Aeration Test

Aeration test procedure improvement complete. Surveillance panel approved
reference oil target update for 832-1 and industry correction factor. All stands
currently calibrated and available for testing.
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CATERPILLAR CANDIDATE ACTIVITY
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Availability of API CH-4 through CJ-4 Tests

Availability

Hardware Issues Through Notes
2024

Engine block supply limited. Final liner

T-8 No current issues Sikely batch ordered to take test to 2026

Engine production ended 2006. Finite
number of engine blocks.

T-11 No current issues Likely Engine build life issues with oil
consumption. Final liner batch ordered
to take test to 2026

Piston skirt batch out of spec. Rework in
progress and temporary re-use of skirts
allowed by panel. Final liner batch
ordered to take test to 2026

T-12 Piston Skirts Likely

New connecting rod batch tested and
approved for use.

Connecting rod

T3 bearings

Likely
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Availability of API CH-4 through CJ-4 Tests for PC-11

Availability

Hardware Issues Through
2024

Injector Adjusting Screw new

ISM N L
elils tkely batch approved for use.

New camshaft batch secured and
tests run. New camshafts approved

ISB Camshafts Likely for use with wider taper spec. Taper
measurements indicated taper did
not affect test results.



CUMMINS CANDIDATE ACTIVITY
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Availability of API CH-4 through CJ-4 Tests for PC-11
Availability

Hardware Issues Through
2024

Long term supply of test parts at
CPD.

6.5 L engine no longer in production
at AM General, but available through
supply network.

RFWT None Likely

Injection pump still available.

Seq

HENIG Hardware depleted No None

Oil Temperature runs higher w/
current EOAT engine. Still no official

No EOAT / COAT correlation. Engine
hardware available for one rebuild.

Using last known

2ok hardware

11
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B2 Action Items

> No Action Items

> Comments



HDEOCP Parts Task Force

Denver, CO
6-25-2019



Agenda

* Background
* Model

* Conclusions



TF Summary

 DEC 2018: LSDRG requested adoption of similar PCMO methodology
to understand viability of current APl HDEO tests and hardware
e Cory Koglin-Afton
* Angela Willis-Willis Advanced Consulting/PCEOCP Chair
* Sean Moyer-TMC
 Mark Sutherland/Derek Grosch-TEl

* Task Force met 5 times since December

e June 2019: Present draft model to HDEOCP



TF Goals

e Short Term
e June 2019: work on providing first draft model using Volvo tests

e December 2019: Continue to refine model based on feedback + additional
information

* Long Term/Continuous

* Prediction of the need for a replacement test or action by industry because of
parts end of life

* Prediction of timing need for new parts order of critical parts

* Provide additional granularity and detail on HD test part status at Industry
level



Background

e HD Parts model is Significantly different than PCMO model

* HD does not rely on banking of hardware (like PCMO)

e Parts orders are out of sync

* Ex. Piston orders not lined up with rings
* Inspection fallout differences between parts

* TEl is Central Parts Distributor (CPD) for Volvo, Detroit, Cummins tests

 Caterpillar is their own CPD



HD Test Status

e Since December 2018

e T8/T11/T12 liners:
* Supplier no longer making parts
* Tests no longer supported for future categories
* |SB camshaft order
* Original 280 received
* 89 of 100 inspected failed, so batch was stopped
* New batch ordered and accepted-testing to resume
* T13 main bearing order
» Different than original batch roughness
« 2" order placed, parts tested and deemed acceptable for use

* Testing resumed




What Feeds the Model?

@ T8,T11,T12,T13

@ “# of Runs” in past 12 months (candidate, reference,
valid, invalid)

@ TEI Inventory Status from latest CPD report

@ Calculate # of rebuilds (with application of weight
factors when parts shared across tests)

@ Determine critical part - use # of rebuilds for
forecast



What Feeds the Model?

W bl

Weight factor when Weight factor when

\ r""‘.—‘\\
Test Valid Invalid/Aborted Tests run per year f Tests run per month\ fc:ARuns per Build 1“

T8,T11,T12 share parts | T11, T12 share parts {
i ‘! %
T8 15 2 17 L 0.2 1.0 L 3
T11 36 2 38 i 32 0.5 06 ¥ |70
T12 20 2 22 % 1.8 0.3 0.4 i 1.0
5 g

T13 56 9 65 5.4 f 1.0 1.0 1.0 4
Total tests for 77 ‘\ \
T8,T11,T12 ."‘-1 b

Total tests for T11,T12 | 60

@ Runs based on most recent 12 mos. report

@ # of Runs per build based on Surveillance Panel determination



What Feeds the I\/Iodel .
™ T12
Part Batch/ Tolal rebullds . .
Allotment | Allotment | Allotment

Rebuild allotments
based on weight factors
in “Data Feeding Model”

Cylinder Liner T8, T11, T12 509GC471 10% tab. Used for forecast
for T11,T12. Wil
receive one more batch
by Oct/Nov

| Piston Crown__|_6 | _T11.712 240G6C5125M | F | s00 | 4% [ 495 | s | | 52 | 3 | |

Isolated issue: Being
Piston Skirt 6 T11,T12 240GC5119M 1,680 100% addressed - TEl to
update

Assembl

Top Ring n T8, T11,T12 | 349GC3107 _ 1075 “

349GC3108

TOiRimg | 6] TeTi.Ti2 | 35060343

[Cyiinder Liner | 6] Ti3 | oissares | B | e | 2% [ doe [ _dee [ [ T T Besicaseiortis ]
[Piston | 6| Ti3 | “oimoeed | wa | 120 | s | 0 | o [ | T Uoedinforecasiior 113 |
TopRing | 6| Ti5 | ~oissod | wa | 120 | o | dee | %8 | | |
amng | ] 1o | ewes | owe | v | ee [ v [ [ [ [ [
mﬁm--a-_

Bearings
Main Bearing
Ha s -- “a0soaete ---—--——

@ Highlighted parts in yellow were used in this draft model

@ Highlighted parts in red shows piston skirt issue - isolated issue where
entire batch was rejected (TEIl has been providing updates)

@ Highlighted parts in green show parts least limited (just for informative
purposes)



First Draft of Model

A T

rarsurer b e ——
Test /”ﬂl\;ljy 019 f’m:l“; July 2019 August ZOB‘""‘"—,
8 [ 202 W |88 TV 15.9 \
Ti1 | (142 138.5 135.3 132.1
T2 | |12 ‘}\ 9.9 8.0 6.2
RN AN —~/

M_ ) ‘T__,;-MM

@ Based on inventory at TEl onliy |
@ Does not include any buffer held at independent labs
@ Does not take into account rework of parts

@ Predicts four months - due to frequency CPD report is updated

@ Will have an end-of-life model for T8, T11, and T12 based on final batch
of cylinder liners



HD Parts Model Conclusions

* End Of Life (EOL) scenario best fit for model

* Prediction of the need for a replacement test or action by industry
e Ex. T8/T11/T12

e Batched critical parts scenario decent fit for model
* Prediction of need or timing for new parts order of critical parts
e Larger inventories of batched parts, longer lead time parts, etc.

* Continuous production scenario not a great fit for model

* non-batched, small inventoried parts relatively easy to obtain
 Difficulty predicting part shortages or high rejections of a normally available part



Next Steps

* Draft model has been completed for Volvo Tests
e« T8/T11/T12
* Update once ‘final’ liner batch manufacturing and initial inspections are complete

* Total liners (#) x rejection rate (%) = Total number of tests available
* TElis currently purchasing additional critical parts to match liners to take the tests to EOL

* T13
* Current model suggests pistons will be the next limiting factor and will run out in July-However these
parts are production, readily available, non-batched and can be obtained in 2 days

* Liners are the limiting factor as these are larger inventory of batched parts-rerun model to predict when
next batch will be needed

* Task Force recommends continuing to work on refining model and incorporate
additional test types, determining how the model can be used for each
 DD13, ISB, ISM, C13, Cat 1x-single cylinder



COAT Update ...

Caterpillar Inc.

ASTM’ H DEOCP Denver, June 25, 2019



COA

— Ena ot

‘OVISIONa
Licensing

May 15, 2019

10/6/2019

Caterpillar: Confidential Green

Attachment 5; Page 2 of 5 c AT a

* The Caterpillar Surveillance Panel agreed
that the Caterpillar Aeration test is
available for “Candidate Oil” testing
starting Monday May 13th, 20109.

e Test stand calibrations became active
Monday May 13, 2019.

e The decision was based on extensive test
improvements, matrix testing and data
analysis that showed reestablishing of

discrimination

Letter sent to D02.B0O chairman and to API
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COAT —

Surveillance Established an industry correction factor:
* Allows taking known reference oil performance
Da ne | from the improved Caterpillar Aeration Test
: back to original target levels.
M eetl ng/ M ay  This correction factor will be applied to all
10 ZO 19 candidate oil testing, starting Monday May
/ 13th, 20109.

All panel votes were unanimous

10/6/2019

Caterpillar: Confidential Green



COAT —
Surveillance
Panel
Meeting, May

10, 2019

10/6/2019

Caterpillar: Confidential Green
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Established the following LTMS elements
necessary for determining lab calibration
status:

e Starting new charts for upgraded MM system for the
two reference oils TMC832-1 and TMC833-1

* Applying existing target for TMC833-1 and a new
target for TMC 832-1 (i.e.10.23%)

* Applying a common standard deviation for LTMS
calculations, equal to 0.2774

* Applying the selected standard deviation (equal to
0.2774) to obtain the lab severity adjustments

All panel votes were unanimous
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Test lab perspective

e Labs are running candidate oil tests

* General input is that tests are running
well and results show no unusual
behavior

* SP will keep monitoring the test

Surveillance Panel will start working on
backwards compatibility and EOAT replacement

5

10/6/2019



ASTM D8074 — DD13 Scuffing Test — Update
Suzanne Neal & Patrick Joyce =
Tuesday June 25th, 2019

Daimler Trucks

FREIGHTLINER }]
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Agenda

QTest Parts

- Exhaust Rocker Arm Availability — Suzanne/TEl

« Critical Parts Quantities — TEl

- Liner and Second Ring New Batch Status — Suzanne/TEI
QAlternate Fuel Supplier Request — Surveillance Panel
QRatings and Rater Requirements — Patrick

QExhaust Measurement Location Procedure Clarification — Sean Moyer

O Next Meeting: Planned for the week of July 7th, 2019

Daimler AG
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Exhaust Rocker Arm Availability

. Rocker Arms: Update: (June 14, 2019)
- New part number for rocker arms. Parts are not commercially available yet.

- Panel made a motion to continue with re-using parts to a defined measurement
criteria until parts become commercially available.

Liner and Second Ring
“D” Batch Liners:
- Initial rejection rates for Batch “D” liners:

- 11 of the 39 liners were rejected based on the current specs, improved rejection rate
compared to “C” Batch Liners
Second Rings:
- Order placed on April 239, 2019 - 3000 pieces received
Referencing:
- Referencing will be coordinate to bring in the new Batch “D” liners and second rings.

Daimler AG 3
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Critical Part Update

Batch Approx. Time Left (years)

2nd Ring

Oil Ring A 710 1.5 <

Liner

Team is reviewing remaining part availability to prepare appropriately for ordering
more parts and next round of referencing. (see arrows)

Daimler AG
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Alternative Fuel Supplier

Request from Haltermann to be an alternative fuel supplier for the DD13 Scuffing

Test:
« Panel Discussion

- Feedback Overview:
- Bob Campbell (Afton) —to schedule OEM/Chair meeting (Q3 2019) heavy duty

meeting to discuss the topic at a high level and outline general questions that need

to be addressed.
- After Q3 2019, Panel will re-visit request.

Daimler AG



Ratings and Rater Requirements — Patrick

(dSeparate Presentation

= See document attached to meeting invite (Thursday, April 04, 2019 2:30 PM-4:30 PM)
from Patrick Joyce

Document Name: “2017 Daimler SP Rater Workshop DD13 Data Summary”

Panel decided to send parts to the October 2019 workshop or have a separate
rating workshop.

Team will re-discuss this topic in the next Surveillance Panel meeting.

Daimler AG



Ford 6.7L Valve Train Wear
(VTW) Test Update
ASTM June 2019

Team Members:

Patrick Joyce, Nick Ariemma (Lubrizol)/Ron Romano, Michael Deegan (Ford)/Andrew Smith (Intertek)/Robert Warden (SwRI)
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6.7 VTW Test Development: Why

* Implemented due to CK-4 800ppm Phosphorus Wear results

06.7| Valvetrain showed higher wear than CJ-4 oils.

= Phosphorus was one of the differences between the oils.
= Testing CK-4 with same CJ-4 phosphorus PPM showed passing wear results.

* Ford/Lubrizol/Intertek/SwRI agree to develop ASTM Test
Method.

oUsing soot as the mechanism to create the Valvetrain Wear.
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6.7 VTW Test Development: Status

* Completed Soot Generation Investigation

o Soot Generation controlled by adjusting Coolant Temp Signal to PCM
which in turn changes Fuel Injection Timing.

* Resolved Filter Bypass Issue:
o Dual Filter set up installed.

* Proveout Testing at All Labs.

o Intertek & SwRI have completed First Proveout tests on HWO & LWO.

= Tests hit the proposed soot windows.

= Test results, including engine operation characteristics, were comparable
between the two labs. See following pages for results.




Test Development Data relative to latest (4) Tests.
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* HWO - “PC11B”

* Blue
3.0 HTHS150
e 800 ppm phosphorus

* LWO - CJ-4 Factory Fill

* Yellow
e 3.5 HTHS150
* 1100 ppm phosphorus

* Average Rocker Arm Mass appears
to have the best chance of
discrimination based on:

* (2) of each LWO/HWO run on latest
test procedure at SwRI and Intertek.

* Both labs within Soot Window Limits.

* Both Labs within Operational Limits.

e Statisticians reviewing for
Discrimination Test on Data.

6.7L Rocker Arm Weight Loss Averages
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Test Development Data

: Soot Content vs Viscosity — rwmnrreeser

* Results with regard to Oil
Viscosity to % TGA Soot.

e Labs consistent with soot
vs Viscosity including
HWO & LWO up to ~“6%
soot.
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Test Development Data: Fe vs. Test Hours
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HWO Fe > 500ppm.
LWO Fe < 450ppm.

Labs consistent with

HWO & LWO Fe content.

May be useful for
predicting failure before
end of test.

Ford 6.7L Iron Content
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6.7 VTW Test Development Next Steps

* Resolve Soot Window Tolerances.
* Determine Statistical Model for Pass/Fail Criteria. ECD: July 2019

* Develop a Precision Matrix Test. ECD: December 2019

o Funding.
o Memorandum of Understanding.
o Task Force needed.

* ASTM Test procedure with report forms and data dictionary are
planned to be complete by year end.




	20190625 HDEOCP Minutes.pdf
	1.0 Call to order
	1.1 The Heavy-Duty Engine Oil Classification Panel (HDEOCP) was called to order by Chairman Shawn Whitacre at 1:30 PM. on Tuesday, June 25, 2019 in the Plaza Ballroom D of the Sheraton Denver Downtown Hotel, Denver, CO.
	1.2 There were 15 members present and 74 guests present.  The attendance list is included as Attachment 2.
	2.0 Agenda
	2.1 The agenda circulated prior (included as Attachment 1) was not changed.
	3.0 Minutes
	3.1 The December 12, 2018 minutes were approved as written.
	4.0 Membership
	4.1 There were 4 membership changes. Gene Scanlon is taking over for Mary Dery of BASF. Steve Jetter replaces Shayna Butler for ExxonMobil. Patrick Holmes replaces Greg Shank of Volvo. Robert Stockwell acting for Oronite.
	5.0 Existing Categories
	5.1 Update from Sean Moyer: Attachment 3.
	5.1.1 Candidate testing of the last six months is low. Updated on calibrated stand in labs is unchanged with the exemption of coat test. There are three labs each lab has a stand calibrated.CAT Aeration test back on-line. The Surveillance Panel (SP) a...
	5.1.2 There is no update on Mack Volvo test T8 and T11.
	5.1.3 T12 piston skirts were out of spec. The manufacturer is currently working to fix the issues. The SP voted to reuse old skirts. The supplier of cylinder liners will not make new liners. The SP ordered the last batch to carry the test to 2026 end ...
	5.1.4 T13 con rod bearings are different than previous. New batch of bearings contain no lead. No issues were found after testing.
	5.1.5 ISM no issues, new batch of adjusting screws introduced.
	5.1.6 ISB cam shaft has new batch. Taper was out of spec dictated the the panel. The SP voted to widen the taper spec. Reference tests proved that taper did not influence test.
	5.1.7 RFWT no issues.
	5.1.8 IIIF/IIIG hardware depleted. The test is no longer being supported.
	5.1.9 No action items for the group.
	5.2 HDEOCP Parts Task force, Cory Koglin. Attachment 4
	5.2.1 LSDRG requested a methodology similar to PCMO to track hardware. Goal is to provide a draft model on the Mack tests. The group will need additional feedback to improve the model. Prediction of end of life test is desired. Model will help predict...
	5.2.2 Angela Willis reviewed the model and explained what feeds the model. The chart in the attachment shows the usage rate and expectation life of the test. The model uses share data between platforms to predict outcome. CPD report is given and trans...
	5.2.3 Conclusion; the model roughly predicts EOL for replacement test or industry action. Batch critical parts is a good feed for the model. The model will require more data and will continuously be adjusting. CPD feedback will be crucial. TEI only se...
	5.3 COAT Update, Hind Abi-Akar. Attachment 5
	5.3.1 COAT is back. Candidate testing is now live. On May 15, 2019 the SP voted and finalized CF and limits. Next stet to be sent to D02.B. Matrix tests show reestablished of discrimination. CF was established due to the reference data by the labs. Al...
	5.3.2 Backwards compatibility question: SP will start looking into this in the near future. First step was to get COAT test online.
	5.5 Update on Ford 6.7L Wear Test Development, Michael Deegan. Attachment 7
	5.5.1 Implementation due to CK-4 oils with 800 ppm Phosphorus will not protect engine. Soot generation is complete and stable. Oil filters were clogging causing them to bypass. Dual filter set up installed to resolve issue. Prove out testing on HWO an...
	5.5.2 Next steps; soot windows are being evaluated. Develop a Precision Matrix Test by December 2019. Ford will need to manage funding and release as ASTM procedure. Data dictionary at 80% complete. Procedure is still in draft form.
	6.1.1 Joe Franklin: limits on new RO being introduced. RO 1006 has 6 months of quantity left. No re-blend was performed. New replacement oil is blended. New oil is similar to 1006 for seals test. The oil is also used in other elastomer testing outside...
	6.1.2 Elastomer group made significant changes to procedure so round robin will be required. Joe F to volunteer to calculate fixed limits rather than reference dependent limits.
	6.1.3 Subcommittee 7, shear stability update. Analysis is desired to compare two clean methods. D6278 and D7109. Correlation between 30 cycle shear as part of 90 cycle shear method alignment D6278 and D7109. Question is, does the panel use 30 cycle da...
	7.0 Next meetings
	7.1 The next meeting will be December 10, 2019 at the Marriott New Orleans in New Orleans, LA.
	8.0 The meeting was adjourned at 2:45 pm.
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