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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF
ASTM D02.B0.02
December 8, 2015
JW Marriott — Austin, TX

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 Call to order

1.1 The Heavy Duty Engine Oil Classification Panel (HDEOCP) was called to order by
Chairman Shawn Whitacre at 1:30 p.m. on Tuesday, December 8, 2015, in the Lone Star A
Room of the JW Marriott Hotel, Austin, TX.

1.2 There were 17 members present and 70 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 minutes from June 2015 were approved as written.
4.0 Membership
4.1 There were no membership changes. Roger Gault has a proxy for Heather DeBaun.
5.0 Ballot Iltem

5.1 Small errors in the D02.B0 Ballot Item 16 to revise ASTM D4485-2015A were caught and
reviewed. The errors were oversights and carryovers and not substantive. The intent was
understood. Attachment 3.

5.2 There was one negative vote from Oronite. All ballot responses are included as
Attachment 4. Oronite gave a presentation explaining their negative. Attachment 5.
Oronite supports the inclusion of CK-4 and FA-4, but wanted to make sure the comments
were reviewed. A corrected ballot was issued almost immediately after the initial issue
without notice which caused some confusion. The corrections were not significant or
related to limits of tests. Annex 6 was suggested while the ballot was out which is slightly
more significant. Annex 6 isolates the new category into a new Annex leaving Annex 5
alone. Some discussion on the issue of clarifying the MTAC rules which may not have
been fully understood. Add a provision to 6.5.1 removing the provision MTAC and discard
any valid test results and update the provision added to 6.5.2. There was general
consensus that most understood and agreed to creating Annex 6.
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5.3 Test method ballots should go out in January.
6.0 DD13 Scuffing Test Development

6.1 Suzanne Neal of Daimler North America gave an update on the recent developments with
the DD13 test. Attachment 6. Oil X scuffs around 35 hours and Oil C after 40 hours.
BOI/VGRA is not in the plan at this time.

7.0 Existing Tests/Categories

7.1 Mark Cooper gave a status of the carry-over tests and legacy categories. Attachment 7.
EOAT Surveillance Panel has been transferred to CAT Surveillance Panel. A plan is being
developed to create a correlation between the EOAT and COAT for equivalent limits in the
COAT to use in place of the EOAT in older categories.

8.0 CLOG Task Force

8.1 Thom Smith is Chairman of the Category Life Oversight Group (CLOG) is an API LG effort.
Attachment 8. CLOG has 4 recommendations. Number 1: Discontinue API SH. EMA
agreed that CH-4/SH is not needed, but CH-4 is needed. Number 2: Discontinue API SJ,
SL/EC. Number 3: Discontinue APl SL/EC. The Sequence VIB is no longer available. As
such, API will obsolete API SL Energy Conserving. The Energy Conserving portion is what
goes away, not the S Category. Number 4: Discontinue APl SM/EC for the same reason
that the Sequence VIB is no longer available. API will also obsolete the Energy Conserving
portion from SM/EC.

9.0 Elastomer SP Request
9.1 Dennis Gaal presented for the Elastomers SP. Attachment 9. The current elastomer
reference oil is a very old technology and the current batch supply is very limited. A batch
change will be needed. That batch is the final batch and may only last 2-3 years. A new oil
will be needed and should be similar to 1006 in performance if possible.

10.0 Adjournment

10.1 The meeting was adjourned at 2:55 pm.
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AGENDA
D02.B0.02.1
Heavy-Duty Engine Oil Classification Panel

Tuesday, December 8, 2015 1:30pm CST
JW Marriott — Lone Star A
Austin, Texas, USA

Minutes — Approval of Minutes from June 23, 2015 Meeting, Ft. Lauderdale, Florida, USA
Membership
a) Review current panel membership
Ballot Item
a) Review summary of responses to D02.B0 Ballot Item 16 (WK51955) to revise ASTM

D4485-2015A to include API CK-4 and FA-4 categories
b) Membership supporting data/information

New Business Item (moved up to accommodate schedule constraint)

a) ASTM DD13 Scuffing Taskforce (Suzanne Neal, DTNA)

Existing tests/categories

a) Review of status of carry-over engine tests that support APl CK-4, FA-4 and legacy
categories (Mark Cooper, Chevron Oronite)

b) Update on CLOG Task Force — IHIF/I1IG replacement (Thom Smith, Valvoline)

c) Request from Elastomers SP for supply of reference oil for D7216 (Dennis Gaal, E-M)

Old Business

HDEOCP Adjournment (transition to PC-11 NCDT, DEOAP)
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HDEOCP Attendance: December 8, 2015

LastName FirstName MiddleName Company Business Phone E-mail Address

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
Anderson Greg Afton 804-788-5328 greg.anderson@aftonchemical.com
Ansari Matthew Chevron Lubricants ansa@chevron.com

Bagi Sujay PACCAR Inc. 360-757-5425 sujay.bagi@paccar.com

Belay Mesfin Detroit Diesel Corp. 313-592-5970 mesfin.belay@daimler.com
Bennett Elizabeth ExxonMobil 703-937-7719 elizabeth.m.bennett@exxonmobil.com
Birnbaumer  Laura Chevron Oronite labi@chevron.com

Booth James Chevron Oronite 510-778-4712 james.booth@chevron.com
Bowden Jason OH Technologies, Inc. 440-354-7007 jhbowden@ohtech.com

Braziunas Greg Daimler 313-303-1565 gregory.braziunas@daimler.com
Calcut Brent Afton Chemical 248-350-0640 brent.calcut@aftonchemical.com
Campbell Bob Afton Chemical bob.campbell@aftonchemical.com
Carter James E. Consultant 517-896-1150 cartaj@aol.com

Castanien Chris Neste Corp 440-290-9766 chris.castanien@neste.com

Cheng lie Shell 281-544-9479 jie.cheng@shell.com

Comfort Allen US Army 586-282-4225 allen.s.comfort.clv@mail.mil
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Cooper Mark Chevron Oronite 210-731-5606 mawc@chevron.com

Denton Ryan Cummins Inc. 812-377-1543 ryan.denton@cummins.com
Dougherty Rick ExxonMobil Research and Engineering richard.dougherty@exxonmobil.com
Engebretson  Brandon ExxonMobil 856-224-3213 brandon.engebretson@exxonmobil.com
Esche Carl Vanderbilt Chemicals 804-740-1658 cesche@vanderbiltchemicals.com
Evans Gail The Lubrizol Corporation gail.evans@Iubrizol.com

Farber Frank ASTM - TMC 412-365-1030 fmf@astmtmc.cmu.edu

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

Findley Erin Valvoline 859-357-7785 efindley@ashland.com

Fox Brian Chemtura Corporation 203-714-8670 brian.fox@chemtura.com

Franklin Joseph Intertek Automotive Research 210-523-4671 joe.franklin@intertek.com

Frederick Josh Valvoline 859-357-2248 jrfrederick@ashland.com

Gaal Dennis ExxonMobil Research and Engineering 856-224-2240 dennis.a.gaal@exxonmobil

Gault Roger EMA 312-929-1974 rgault@emamail.org

Girard Luc Sanjuro Consulting 647-648-9704 Igirard@sanjuroconsulting.com
Goodrich Barb John Deere 319-292-8007 GoodrichBarbaraE@JohnDeere.com
Gray David Evonik Oil Additives 215-706-5826 david.gray@evonik.com

Greene Galen BASF 973-245-5509 galen.greene@basf.com
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Haffner Steve Infineum 908-474-2549 steven.haffner@infineum.com
Humphrey Brian PetroCanada 440-537-2851 brhumphrey@suncor.com
Johnson Eric General Motors 248-705-1086 eric.r.johnson@gm.com
Kennedy Steve ExxonMobil R&E 856-224-2432 steven.kennedy@exxonmobil.com
King Tracey Haltermann Solutions 549-517-4107 tking@jhaltermann.com

Klein Rick Ashland 248-513-2538 rmklein@ashland.com

Koglin Cory Afton Chemical Corporation 248-350-0640 cory.koglin@aftonchemical.com
Korosec Phil MidContinental Chemical Company 913-390-5556 philk@mcchemical.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

Lei Ling Sinopec 86-10-62941526 leil.lube@sinopec.com

Lochte Michael Southwest Research Institute 210-522-5430 mlochte@swri.org

Loomis Ron The Lubrizol Corporation 440-347-4046 rol@lubrizol.com

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

Marty Steve Southwest Research Institute 210-522-5929 smarty@swri.org

Matasic Jim The Lubrizol Corporation 440-347-2487 james.matasic@lubrizol.com
Matheson Greg The Lubrizol Corporation 440-347-5032 greg.matheson@Ilubrizol.com
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McCord James Southwest Research Institute 210-522-3439 jmccord@swri.org

McGeehan Jim Chevron Global Lubricants 510-242-2268 jiam@chevron.com

McLaughlin Michael Afton Chemical michael.mclaughlin@aftonchemical.com
McMiillan Michael MLM Consulting, Inc. 586-677-9198 mmcmillan123@comcast.net

Moles Nathan The Lubrizol Corporation 440-647-4472 naml@Iubrizol.com

Nann Norbert Nann Consultants Inc. 845-297-4333 norbnannl@aol.com

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

Nyman Dan Cummins Inc. 812-447-8484 dan.a.nyman@cummins.com
O'Malley Kevin The Lubrizol Corporation 440-347-4141 kvom@Iubrizol.com

Parry Barb Terrapure 604-982-2307 bparry@terrapureenv.com

Parsons Gary Chevron Oronite 510-242-1026 gmpa@chevron.com

Purificati Darryl Petro-Canada Lubricants Inc. 519-304-2351 dpurificati@suncor.com

Ragomo Michael ExxonMobil 913-948-4076 michael.a.ragomo@exxonmobil.com
Rajala Scott Idemitsu Lubricants 248-455-1460 srajala@ilacorp.com

Raley Greg Motiva Enterprises, LLC 713-427-3417 gregory.raley@motivaent.com
Romano Ron Ford Motor Co. 313-845-4068 rromano@ford.com

Rutherford James Chevron Oronite 510-242-3410 jaru@chevron.com

Salguerio Robert Infineum 908-474-2492 bob.salguerio@infineum.com
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Scanlon Eugene BASF 914-785-2755 eugene.scanlon@basf.com
Shank Greg L. Volvo Groups Technology 301-790-5817 greg.shank@volvo.com
Sheehan Michael P. ExxonMobil Chemical Company 281-834-2080 michael.p.sheehan@exxonmobil.com
Stockwell Robert T. Chevron Oronite 210-232-3188 robert.stockwell@chevron.com
Sutherland Mark TEI 210-867-8397 msutherland@tei-net.com
Swarts Andre Southwest Research Institute andre.swarts@swri.org
Swedberg S. E Consultant 623-551-4220 steveswedberg@cox.net
Taylor Corey BP 973-686-3331 corey.taylor@bp.com
Thompson E.A. Hap Global PPL Standards Assc. 904-287-9596 hapjthom@aol.com

Tomaro Joe The Lubrizol Corporation 440-347-1564 joseph.tomaro@Ilubrizol.com
Van Hecke Mike Southwest Research Institute 210-522-5495 mvanhecke@swri.org
VanScoyoc Jonathan ChevronPhillips Chemical 267-608-9535 vanscj@cpchem.com

Whitacre Shawn Chevron Lubricants 510-242-3557 shawnwhitacre@chevron.com
Wong Lawrence Chevron Base Oils 510-242-1444 Iwong@chevron.com

Xiao Mark Evonik Degussa (China) Co., Ltd. 86-21-6119-1234 mark.xiao@evonik.com




D4485/WK51955
D02.B0O Ballot Item
Errors and Corrections



Section 3.1.2

3.1.2 category, n—in engine oils, a designation
such as SJ, SL, SM, SN, CH-4, CI-4, CJ-4, CK-4,
FA-4, Energy Conserving, Resource
Conserving, and so forth, for a given level of
performance in specified engine and bench
tests.

The red font addition indicates change; this one
spotted by a voter



Section 4.1.6

4.1.6 CK-4 or FA-4—O0Oil meeting the
performance requirements measured in the

following diesel and-gasetre engine tests, and
bench and chemical tests.

Several voters caught this one



New Sections 4.1.6.1 and 4.1.6.2

Insert new sections with descriptions of the T-13
and COAT test methods

Correction of an obvious oversight error
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Section 4.1.6.2

4.1.6.2 Test Method D7422, the Mack T-12 diesel engine
test is used to measure engine oil performance with
respect to piston ring and cylinder liner wear, bearirg
correstonand-ot-consumption, using an in-line six
cylinder, four-stroke, direct injection, turbo-charged
engine with exhaust gas recirculation at levels expected
for 2007 emission control engines. This engine test
uses fuel with ultra low sulfur content of 15 mg/kg.

Deletions recommended by one voter (?)



Section 4.1.6.4

4.1.5.6.4 Test Method D7484, the Cummins ISB
diesel engine test is used......

Correction of a simple numbering error



Section 4.1.6.7

4.1.6.7 TestMethod D6984, the Sequence tHFtest;
isused-to-measure-bullkoHviscosity-erease;

Several voters caught wrong inclusion of gasoline
test methods



Section 4.1.6.8

4.1.6.8 Test Method B4684 D6896 (MRV TP-1)
has been shown to predict field failures
resulting from poor low temperature
pumpability.

Need for improved test method noted by a voter



Section 4.1.6.15

4.1.6.15 Testblethad D894 the EOAT
lure has | | L with ol
o in diecal . . Lwith HELI)
¥ ; | acal o

Deletion needed of a previous CJ test method -
noted by several voters



Engine Test Summary Table

D7468 (ISM) Top Ring Mass Loss, mg, max 100 100 100

Omitted in original ballot item



Footnotes and MTAC

X MRV requirement listed as a bench test (Items
12/13)

WMTAC accomplished by calculating merits
based on average results

Y MTAC determined with no option to exclude
valid test results

Still some unresolved questions about handling
MTAC and footnotes



Attachment 3, Page 12 of 13

Section 6.9

6.9 For CK-4 or FA-4 test results to be valid from the
following test types, they shall have been conducted in
stands/equipment in current calibration by the TMC:
Test Methods D874, D5800, D5966, D6594, D6750,
B6894, b6984, D7156, D7216, B-/320, D7422, D7468,
D7484, D7549, WK50204 (T-13), and WK51937 (COAT).

Inclusion of three wrong test methods noted by several
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Other recommended
corrections/comments received

Remove API SJ Energy Conserving and API SL Energy
Conserving from D4485

New Annex desired for APl CK-4 and FA-4, dealing
with outlier criteria, merit systems, and multiple
testing

Removal of T-12 Merit System
APl CK-4 and FA-4 have different T-12 from CJ-4

No comments
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Negative
Ballot Number: D02.B0 (15-09) Close Date: DECEMBER 2, 2015
ltem Number: 016 Revision Of D4485-2015A Specification for Performance of Active API Ser-

vice Category Engine Oils WK51955
(SEE VOLUME 5 .2)

TECHNICAL CONTACT: Lyle O Bowman
Ibowman @namwobl.com

(415) 47-9300

Member’'s Name: Robert T Stockwell

Address: Chevron Oronite

11406 Hospah

HELOTES TX 78023
Phone Nr: 2102323188 Fax Nr:
Email Address: robert.stockwell @ chevron.com
File Attachment:
Statement:
Section Statement

BACKGROUND

* Oronite fully supports the inclusion of CK-4 and FA-4 tests and limits as depicted in the
Work Item WKS51955 into D4485.

* Our comments are directed to clarifying the Multiple Test Acceptance Criteria language
around these new categories as well as pointing out errors in the other Sections

* We believe our comments to be editorial

Proposed corrections

e Ballot Item 16 for D02.BO (15-09) changed between when the ballot first came out on
November 2 and the weekend before it closed on December 2.

* Our comments address both versions of the ballot

* Section 3.1Definitions

* The original ballot included 3.1.2 as needing to be updated to include CK-4 and FA-4. This
needs to be put back into Item 16.

e Section 4.1.6 Performance Classification

* 4.1.6.2 remove “bearing corrosion and oil consumption” from the description of the T-12.

* The Cummins ISB should be listed as 4.1.6.4

* 4.1.6.7 should be removed as the Seq. IIIF is not part of these service categories

* If 4.1.6.9 is meant to describe the T-11A, that MRV method is D6896 for sooted oil; D4684
requirements are covered in SAE J300
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* 4.1.6.15 needs to be removed as the EOAT is not part of these service categories

* The Caterpillar Oil Oxidation Test and the Volvo T-13 are missing

* The current 4.1.6 through 4.1.9 do not need to be renumbered but in fact can be removed as
API SJ Energy Conserving and API SL Energy Conserving are no longer licensable.

* Oronite believes that API CK-4 and FA-4 should have their own Annex to detail the outlier
criteria, merit systems and process for evaluating multiple tests.

e API CK-4 and FA-4 have a different T-12 from API CJ-4

* Precedence for other Heavy Duty Categories having their own Annex

* Propose leaving Annex A5 as it is and adding Annex A6

* Annex A6 is exactly like Annex A5 except for:

* Adds T-13 Standard Deviations to the Table for determining outliers

» Updates all of the Standard Deviations for the tests in this Table

» Updated with current Industry values

* Included the Standard Number for the Roller Follower Wear Test

* Removes the T-12 Merit System

* Adds the process for handling results from multiple COATs and API CK-4/API FA-4 T-12s.

* This language was modeled on what exists in Annex Al but with API CK-4/API FA-4
restrictions.

* T-12 Top Ring Mass Loss and Cylinder Liner Wear have constant limits that apply to the
average of the test results with NO provision for outlier removal

* COAT Average Aeration (40h-50h) have constant limits and can be MTACed.

* Removes the need for footnotes W and Y

 Table 3 CK-4 or FA-4

e Footnote X for the T-11 MRV includes a reference to (Items 12/13)

* What is this reference?

* [tems 12 and 13 on the same ballot are for the Seq. IIIG and Elastomer slab thickness

* Remove footnote W and Y as they are not descriptions of MTAC; MTAC is handled in the
Annexes and not as part of Table 3 Engine Oil Categories

* Assign footnote W instead of V by the C13 and ISM

* See Annex A6 for additional information

A6. CK-4 or FA-4 MULTIPLE TEST PROGRAMS AND TEST METHOD D7549 (C13)
AND D7468 (ISM) MERIT RATING SYSTEM APPLICATIONS

A6.1 For the CK-4 or FA-4 test parameters on which outlier criteria apply (contained in Table
AG6.1), if three or more tests are run, one complete test can be discarded if the outlier criteria
defined in Practice E178 are met at a significance level of 5%.

A6.1.1 Section 8 (Recommended Criteria for Known Standard Deviations) of Practice E178 is
used to determine outliers. The standard deviation applied in the outlier determination for each
parameter is shown in Table A6.1.

TABLE A6.1 Outlier Test Determination Values

Test Parameter
Standard Deviation
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WK50204 (T-13) IR Peak at EOT, A/cm 11.0
WK50204 (T-13) Kinematic Viscosity Increase at 40°C,% 1.21 square root (KV40) trans-
form
D7156 (T-11) %Soot at 4.0mm?2/sec increase 0.20
D7156 (T-11) %Soot at 12.0mm?2/sec increase 0.50
D7156 (T-11) %Soot at 15.0mm?2/sec increase 0.61
D7484 (ISB) Slider tappet mass loss, mg, average 14.8
D7484 (ISB) Cam Lobe Wear, microns 5.0
D6750(1N) Weighted demerits (WDN) 27.1

D6750(1N) Top groove fill (TGF), %
0.488165 In(TGF+1) transform

D6750(1N) Top land heavy carbon (TLHC), % 0.9
In(TLHC+1) transform
D6750(1N) Average Oil consumption, g/kWh 0.045
D5966 (RFWT) Roller Follower Pin Wear, mils, max 0.04

A6.2 The C13 and ISM Merit Rating Systems calculation methodology is described in the cor-
responding test methods.

A6.3 Tables A6.2-A6.3 each contain Maximum, Anchor and Minimum values, as well as
Weight values, for the specified tests and the test parameters.

A6.4 Application of the C13 and ISM Merit Rating Systems to single and multiple test results
follows the guidelines provided below:

TABLE A6.2 Caterpillar C13 Merit System
TABLE A6.3 Cummins ISM Merit System

A6.4.1 If all of the test parameter results from a given test method are equal to or better than
the Anchor values shown in the corresponding table, this is a passing merits result.

A6.4.2 If all of the test parameter results from a given test method exactly meet the Anchor
values in the corresponding table, each test result receives merits equal to the Weight
values and the total merit rating of 1000 is a passing merits result.

A6.4.3 If any of the test parameter results from a given test method are at the Maximum val-
ues shown in the corresponding table, zero merit points are earned for that parameter.

A6.4.4 If any of the test parameter results from a given test method are worse than the Maxi-
mum values shown in the corresponding table, this is a failing result.

A6.4.5 If results for all of the test parameters from a given test method are better than the cor-
responding Maximum values, but one or more results is worse than the corresponding
Anchor values, the appropriate Merit Rating System applies a mathematical calculation
methodology to determine whether marginal results worse than the Anchor values are
compensated by better than Anchor values on other test parameters.

A6.4.6 If any of the test parameters from a given test method are at or better than the Mini-
mum values shown in the corresponding table, merit points are received equal to twice
the Weight values in the corresponding table for that parameter.
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A6.4.7 Multiple test evaluation for a given test method consists of averaging the individual test
parameter results across multiple tests. The C13 and ISM Merit Rating Systems are then
applied to the averages of the test parameter results.
A6.5 Multiple Test Acceptance Criteria (MTAC) is one of several data-based approaches for
evaluation of the quality and performance of a formulation where more than one test may be
run. For a candidate tested once, test data for each criterion shall be a pass. For a candidate
tested twice, the average value of each result shall be a pass. For a candidate tested three or
more times, one test might be declared an outlier and thus discarded and the average value of
retained test data for each result shall be a pass. Data are rounded in accordance with the pro-
cedures specified in Practice E29.
A6.5.1 For categories CK-4 and FA-4 WK51937 (COAT) Average Aeration (40 h-50 h), the
following process shall be used to calculate the MTAC mean of test results for a formulation
with two or more operationally valid test results.
A6.5.2 For categories CK-4 and FA-4 D7422(T-12) Top Ring Mass Loss, mg and D7422(T-12)

Cylinder Liner Wear, microns, the following process shall be used to calculate the average of
test results for a formulation with two or more operationally valid test results without the

MTAC provision to declare one test an outlier and discard.
A6.5.3 Obtain severity adjusted (if applicable) test results for engine test of interest.
A6.5.4 Calculate the arithmetic average of the test results for each test criterion.
A6.5.5 Round each criterion average to the same number of decimal places as in the applicable
criterion pass limit.

A6.5.6 Compare each rounded criterion average to its applicable pass limit to determine if per-
formance criteria have been met.

* We move that the Class Panel accept our comments as Editorial to Ballot Item 16 Work
Item 51955
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Affirmative with Comment

Ballot Number: D02.B0 (15-09) Close Date: DECEMBER 2, 2015
ltem Number: 016 Revision Of D4485-2015A Specification for Performance of Active API Ser-

vice Category Engine Oils WK51955
(SEE VOLUME 5 .2)

TECHNICAL CONTACT: Lyle O Bowman
Ibowman @namwobl.com

(415) 47-9300

Member’'s Name: Laura A Birnbaumer

Address: Chevron Oronite LLC
100 Chevron Way
60-1146
RICHMOND CA 94802
Phone Nr: 5102425942 Fax Nr:
Email Address: labi@chevron.com
File Attachment:
Statement:
Section Statement
all BACKGROUND

* Oronite fully supports the inclusion of CK-4 and FA-4 tests and limits as depicted in the
Work Item WKS51955 into D4485.

* Our comments are directed to clarifying the Multiple Test Acceptance Criteria language
around these new categories as well as pointing out errors in the other Sections

* We believe our comments to be editorial

Proposed corrections

¢ Ballot Item 16 for D02.BO (15-09) changed between when the ballot first came out on
November 2 and the weekend before it closed on December 2.

* Our comments address both versions of the ballot

* Section 3.1Definitions

* The original ballot included 3.1.2 as needing to be updated to include CK-4 and FA-4. This
needs to be put back into Item 16.

* Section 4.1.6 Performance Classification

* 4.1.6.2 remove “bearing corrosion and oil consumption” from the description of the T-12.

* The Cummins ISB should be listed as 4.1.6.4

* 4.1.6.7 should be removed as the Seq. IIIF is not part of these service categories
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e If 4.1.6.9 is meant to describe the T-11A, that MRV method is D6896 for sooted oil; D4684
requirements are covered in SAE J300

* 4.1.6.15 needs to be removed as the EOAT is not part of these service categories

* The Caterpillar Oil Oxidation Test and the Volvo T-13 are missing

* The current 4.1.6 through 4.1.9 do not need to be renumbered but in fact can be removed as
API SJ Energy Conserving and API SL Energy Conserving are no longer licensable.

* Oronite believes that API CK-4 and FA-4 should have their own Annex to detail the outlier
criteria, merit systems and process for evaluating multiple tests.

e API CK-4 and FA-4 have a different T-12 from API CJ-4

* Precedence for other Heavy Duty Categories having their own Annex

* Propose leaving Annex A5 as it is and adding Annex A6

* Annex A6 is exactly like Annex A5 except for:

* Adds T-13 Standard Deviations to the Table for determining outliers

» Updates all of the Standard Deviations for the tests in this Table

* Updated with current Industry values

* Included the Standard Number for the Roller Follower Wear Test

* Removes the T-12 Merit System

* Adds the process for handling results from multiple COATs and API CK-4/API FA-4 T-12s.

* This language was modeled on what exists in Annex Al but with API CK-4/API FA-4
restrictions.

* T-12 Top Ring Mass Loss and Cylinder Liner Wear have constant limits that apply to the
average of the test results with NO provision for outlier removal

* COAT Average Aeration (40h-50h) have constant limits and can be MTACed.

* Removes the need for footnotes W and Y

» Table 3 CK-4 or FA-4

e Footnote X for the T-11 MRV includes a reference to (Items 12/13)

* What is this reference?

* Items 12 and 13 on the same ballot are for the Seq. IIIG and Elastomer slab thickness

* Remove footnote W and Y as they are not descriptions of MTAC; MTAC is handled in the
Annexes and not as part of Table 3 Engine Oil Categories

* Assign footnote W instead of V by the C13 and ISM

* W See Annex A6 for additional information

A6. CK-4 or FA-4 MULTIPLE TEST PROGRAMS AND TEST METHOD D7549 (C13)
AND D7468 (ISM) MERIT RATING SYSTEM APPLICATIONS

A6.1 For the CK-4 or FA-4 test parameters on which outlier criteria apply (contained in Table
A6.1), if three or more tests are run, one complete test can be discarded if the outlier criteria
defined in Practice E178 are met at a significance level of 5%.

A6.1.1 Section 8 (Recommended Criteria for Known Standard Deviations) of Practice E178 is
used to determine outliers. The standard deviation applied in the outlier determination for each
parameter is shown in Table A6.1.

TABLE A6.1 Outlier Test Determination Values
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Test Parameter
Standard Deviation

WKS50204 (T-13) IR Peak at EOT, A/cm 11.0
WK50204 (T-13) Kinematic Viscosity Increase at 40°C,% 1.21 square root (KV40) trans-
form
D7156 (T-11) %Soot at 4.0mm?2/sec increase 0.20
D7156 (T-11) %Soot at 12.0mm?2/sec increase 0.50
D7156 (T-11) %Soot at 15.0mm2/sec increase 0.61
D7484 (ISB) Slider tappet mass loss, mg, average 14.8
D7484 (ISB) Cam Lobe Wear, microns 5.0
D6750(1N) Weighted demerits (WDN) 27.1

D6750(1N) Top groove fill (TGF), %
0.488165 In(TGF+1) transform

D6750(1N) Top land heavy carbon (TLHC), % 0.9
In(TLHC+1) transform
D6750(1N) Average Oil consumption, g/kWh 0.045
D5966 (RFWT) Roller Follower Pin Wear, mils, max 0.04

A6.2 The C13 and ISM Merit Rating Systems calculation methodology is described in the cor-
responding test methods.
A6.3 Tables A6.2-A6.3 each contain Maximum, Anchor and Minimum values, as well as
Weight values, for the specified tests and the test parameters.
A6.4 Application of the C13 and ISM Merit Rating Systems to single and multiple test results
follows the guidelines provided below:

TABLE A6.2 Caterpillar C13 Merit System
TABLE A6.3 Cummins ISM Merit System

A6.4.1 If all of the test parameter results from a given test method are equal to or better than
the Anchor values shown in the corresponding table, this is a passing merits result.

A6.4.2 If all of the test parameter results from a given test method exactly meet the Anchor
values in the corresponding table, each test result receives merits equal to the Weight
values and the total merit rating of 1000 is a passing merits result.

A6.4.3 If any of the test parameter results from a given test method are at the Maximum val-
ues shown in the corresponding table, zero merit points are earned for that parameter.

A6.4.4 If any of the test parameter results from a given test method are worse than the Maxi-
mum values shown in the corresponding table, this is a failing result.

A6.4.5 If results for all of the test parameters from a given test method are better than the cor-
responding Maximum values, but one or more results is worse than the corresponding
Anchor values, the appropriate Merit Rating System applies a mathematical calculation
methodology to determine whether marginal results worse than the Anchor values are
compensated by better than Anchor values on other test parameters.
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A6.4.6 If any of the test parameters from a given test method are at or better than the Mini-
mum values shown in the corresponding table, merit points are received equal to twice
the Weight values in the corresponding table for that parameter.

A6.4.7 Multiple test evaluation for a given test method consists of averaging the individual test
parameter results across multiple tests. The C13 and ISM Merit Rating Systems are then
applied to the averages of the test parameter results.

A6.5 Multiple Test Acceptance Criteria (MTAC) is one of several data-based approaches for
evaluation of the quality and performance of a formulation where more than one test may be
run. For a candidate tested once, test data for each criterion shall be a pass. For a candidate
tested twice, the average value of each result shall be a pass. For a candidate tested three or

more times, one test might be declared an outlier and thus discarded and the average value of
retained test data for each result shall be a pass. Data are rounded in accordance with the pro-
cedures specified in Practice E29.

A6.5.1 For categories CK-4 and FA-4 WK51937 (COAT) Average Aeration (40 h-50 h), the
following process shall be used to calculate the MTAC mean of test results for a formulation
with two or more operationally valid test results.

A6.5.2 For categories CK-4 and FA-4 D7422(T-12) Top Ring Mass Loss, mg and D7422(T-12)

Cylinder Liner Wear, microns, the following process shall be used to calculate the average of
test results for a formulation with two or more operationally valid test results without the

MTAC provision to declare one test an outlier and discard.
A6.5.3 Obtain severity adjusted (if applicable) test results for engine test of interest.
A6.5.4 Calculate the arithmetic average of the test results for each test criterion.
A6.5.5 Round each criterion average to the same number of decimal places as in the applicable
criterion pass limit.

A6.5.6 Compare each rounded criterion average to its applicable pass limit to determine if per-
formance criteria have been met.

* We move that the Class Panel accept our comments as Editorial to Ballot Item 16 Work
Item 51955
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Affirmative with Comment

Ballot Number: D02.B0 (15-09) Close Date: DECEMBER 2, 2015

ltem Number: 016 Revision Of D4485-2015A Specification for Performance of Active API Ser-
vice Category Engine Oils WK51955
(SEE VOLUME 5 .2)
TECHNICAL CONTACT: Lyle O Bowman
Ibowman @namwobl.com
(415) 47-9300

Member’s Name: Brent Calcut
Address: Afton Chemical
2000 Town Center
SOUTHFIELD MI 48075
Phone Nr: 2483500640 Fax Nr:
Email Address: brent.calcut @ aftonchemical.com
File Attachment:

Statement:
Section Statement

Annex A5 On Page 3 & 4, all “A5” should be “A6”. A new section should be made for the new cat-
egory. A5 (APl CJ-4) should not be changed in ASTM 4485.
MTAC requirements for the Caterpillar Oil Aeration Test need to be clarified. Three
options could be considered: (1) copy the T-12 comment, “MTAC determined with no
option to exclude results”, (2) add COAT to Section A1.1.1 so it’s treated exacily like the
EOAT or (3) add it's standard deviation into Table A5(6).1 and allow outlier determination.
Remove reference to “D7422 (T-12)” from Section A5(6) because the merit rating system
is not used.
Include Volvo T-13 IR & pVis to Table A5.1 (A6.1) Outlier Test Determination Values.
In Table A5(6).3 & A5(6).4, update format to match other tables in ASTM D4485. The
limits should be on the rows and the parameters in the columns.
In Table A5(6).3 & A5(6).4, the reference to footnote “(2)” is not necessary.
Typo on Page 2. Should be “xW”, instead of “Xw”.
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Affirmative with Comment

Ballot Number: D02.B0 (15-09) Close Date: DECEMBER 2, 2015

ltem Number: 016 Revision Of D4485-2015A Specification for Performance of Active API Ser-
vice Category Engine Oils WK51955
(SEE VOLUME 5 .2)
TECHNICAL CONTACT: Lyle O Bowman
Ibowman @namwobl.com
(415) 47-9300

Member’s Name: Josh R Frederick
Address: Valvoline
251 Yorkshire Blvd
LEXINGTON KY 40509
Phone Nr: 8593572248 Fax Nr:
Email Address: jrfrederick@ashland.com
File Attachment:

Statement:
Section Statement

I’'m voting "Affirmative” on this ballot, acting under the assumption that the following edi-
torial changes will be addressed before the final revision:

e The Top Ring Weight Loss criteria for the ISM test (D7468) should be added back in
(there has been no discussion about deleting this criteria from the CK-4/FA-4 cat-
egory, so we presume this omission was just a clerical error).

* Section 4.1.6.7 references the IlIF (D6984) and IlIG (D7320). Section 4.1.6.15 refer-
ences the EOAT (D6894). We presume these are "copy and paste” errors, and
should be removed.

* There should be 4.1.6.# sections for each of the interim test methods (T-13 and
COAT).

e The llIF, 1lIG, and EOAT, should be removed from section 6.9?
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Affirmative with Comment

Ballot Number: D02.B0 (15-09) Close Date: DECEMBER 2, 2015

ltem Number: 016 Revision Of D4485-2015A Specification for Performance of Active API Ser-
vice Category Engine Oils WK51955
(SEE VOLUME 5 .2)
TECHNICAL CONTACT: Lyle O Bowman
Ibowman @namwobl.com
(415) 47-9300

Member’'s Name: Robert Salgueiro
Address: Infineum USA L.P.
1900 East Linden Avenue
Linden NJ 07036

Phone Nr: 9084742492 Fax Nr:

Email Address: Bob.Salgueiro @ Infineum.com

File Attachment:

Statement:

Section Statement

41.6 There are no gasoline tests in CK-4 or FA-4, so the proposed wording below need

to be changed before final implementation.
4.1.6 CK-4 or FA-4 — QOil meeting the performance requirements measured in the fol-
lowing diesel ard-gaselireengine tests, and bench and chemical tests.

4.1.6.7 & The Seq. llIF, llIG and EOAT are not part of either CK-4 or FA-4 and should be

4.1.6.15 removed from the following sections of the ballot which describe the tests which
are part of CK-4 and FA-4. Also, the T-13 and COAT should be added to this sec-
tion.

Add section 4.1.6.yy Test Method WK51937 COAT test procedure, has been ..



6.9

5.1
3C

Table
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For CK-4 or FA-4 test results to be valid from the following test types, they shall have
been conducted in stands/equipment in current calibration by the TMC: Test Methods
D874, D5800, D5966, D6594, D6750, B6894—+ECAH—BE984{HEF; D7156, D7216,
D7320, D7422, D7468, D7484, D7549, WK50204 (T-13), and WK51937 (COAT).

In Section 5. Performance Requirements, Table 3C, the ISM is missing the separate
Top Ring Mass Loss parameter and 100 mg max 1, 2, and 3, test limits. This
parameter is outside of the 1000 Merit minimum limit, is part of CJ-4, and should be car-
ried forward to CK-4 and FA-4.
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Affirmative with Comment

Ballot Number:
ltem Number:

Member’'s Name:

Address:

Phone Nr:
Email Address:
File Attachment:
Statement:

D02.B0 (15-09) Close Date: DECEMBER 2, 2015

016 Revision Of D4485-2015A Specification for Performance of Active API Ser-
vice Category Engine Oils WK51955
(SEE VOLUME 5 .2)
TECHNICAL CONTACT: Lyle O Bowman
Ibowman @namwobl.com
(415) 47-9300

Shawn D Whitacre

Chevron Global Lubricants

100 Chevron Way

RM 71-7253

RICHMOND CA 94802
5102423557 Fax Nr:
ShawnWhitacre @ chevron.com

Section Statement

There are a handful of items in the revision that need to be cleaned up. These will be
discussed at HDEOCP and at Sub B.
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Presentation to HDEOCP: S
PC-11 into ASTM D4485 [~
WK51955

J. Rutherford
R. Stockwell
__L. Birnbaume

ADDING UP
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Chevron

Oronite

Background

= QOronite fully supports the inclusion of CK-4 and FA-4 tests and limits
as depicted in the Work ltem WK51955 into D4485.

=  QOur comments are directed to clarifying the Multiple Test Acceptance
Criteria language around these new categories as well as pointing out
errors in the other Sections

e We believe our comments to be editorial

ADDING UP
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Chevron

2 Oronite
Proposal s

= Ballot ltem 16 for D02.B0 (15-09) changed between when the ballot first came out on
November 2 and the weekend before it closed on December 2.

* QOur comments address both versions of the ballot
= Section 3.1Definitions

e The original ballot included 3.1.2 as needing to be updated to include CK-4 and FA-4. This needs
to be put back into Item 16.

»  Section 4.1.6 Performance Classification
e 4.1.6.2 remove “bearing corrosion and oil consumption” from the description of the T-12.

« The Cummins ISB should be listed as 4.1.6.4
* 4.1.6.7 should be removed as the Seq. IlIF is not part of these service categories

* If4.1.6.9 is meant to describe the T-11A, that MRV method is D6896 for sooted oil; D4684
requirements are covered in SAE J300

* 4.1.6.15 needs to be removed as the EOAT is not part of these service categories
* The Caterpillar Oil Aeration Test and the Volvo T-13 are missing

* The current 4.1.6 through 4.1.9 do not need to be renumbered but in fact can be removed as API
SJ Energy Conserving and APl SL Energy Conserving are no longer are licensable.

ADDING UP



Proposal
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Chevron

g Oronite

Oronite believes that APl CK-4 and FA-4 should have their own Annex
to detail the outlier criteria, merit systems and process for evaluating
multiple tests.

e APl CK-4 and FA-4 have a different T-12 from API CJ-4

* Precedence for other Heavy Duty Categories having their own Annex

Propose leaving Annex A5 as it is and adding Annex A6

Microsoft Word
Document

ADDING UP
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Chevron

= Oronite
Proposal .

= Annex A6 is exactly like Annex A5 except for:
* Adds T-13 Standard Deviations to the Table for determining outliers

Updates all of the Standard Deviations for the tests in this Table
o Updated with current Industry values

Included the Standard Number for the Roller Follower Wear Test
Removes the T-12 Merit System

Adds the process for handling results from multiple COATs and API CK-
4/API FA-4 T-12s.

o This language was modeled on what exists in Annex A1 but with APl CK-4/API
FA-4 restrictions.

*> T-12Top Ring Mass Loss and Cylinder Liner Wear have constant limits that apply to the
average of the test resuits with NO provision for outlier removal

+ COAT Average Aeration (40h-50h) have constant limits and can be MTACed.
+ Removes the need for footnotes W and Y

ADDING UP
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Chevron

Oronite

Proposal

= Table 3 CK-4 or FA-4
* Footnote X for the T-11 MRV includes a reference to (Items 12/13)

o What is this reference?

* Iltems 12 and 13 on the same ballot are for the Seq. IlIG and Elastomer slab thickness

* Remove footnote W and Y as they are not descriptions of MTAC; MTAC is
handled in the Annexes and not as part of Table 3 Engine Qil Categories

* Assign footnote W instead of V by the C13 and ISM

o W See Annex A6 for additional information

ADDING UP
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Chevron

[ < Oronite
Proposal -

= We move that the Class Panel accept our comments as Editorial to
Ballot Item 16 Work Iltem 51955

ADDING UP
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A6. CK-4 or FA-4 MULTIPLE TEST PROGRAMS AND TEST METHOD D7549 (C13) AND D7468 (ISM) MERIT
RATING SYSTEM APPLICATIONS

A6.1 For the CK-4 or FA-4 test parameters on which outlier criteria apply (contained in Table A6.1), if
three or more tests are run, one complete test can be discarded if the outlier criteria defined in Practice E178 are met
at a significance level of 5%.

A6.1.1 Section 8 (Recommended Criteria for Known Standard Deviations) of Practice E178 is used to
determine outliers. The standard deviation applied in the outlier determination for each parameter is shown in Table
AG.1.

TABLE A6.1 Outlier Test Determination Values

Test Parameter Standard Deviation
WK50204 (T-13) IR Peak at EOT, A/cm 11.0 .
WKS50204 (T-13) Kinematic Viscosity Increase at 40°C.% 1.21 square root (KV40) transform
D7156 (T-11) %Soot at 4.0mm?2/sec increase 0.20
D7156 (T-11) %Soot at 12.0mm2/sec increase 0.50
D7156 (T-11) %Soot at 15.0mm?2/sec increase 0.61
D7484 (ISB) Slider tappet mass loss, mg, average 14.8
D7484 (ISB) Cam Lobe Wear, microns 5.0
D6750 (1N) Weighted demerits (WDN) 27.1
D6750 (IN) Top groove fill (TGF), % 0.488165 In(TGF+1) transform
D6750 (1N) Top land heavy carbon (TLHC), % 0.9 In(TLHC+1) transform
D6750 (1N) Average Oil consumption, g/kWh 0.045
D5966 (RFWT) Roller Follower Pin Wear, mils, max 0.04

A6.2 The C13 and ISM Merit Rating Systems calculation methodology is described in the corresponding

test methods.
A6.3 Tables A6.2-A6.3 each contain Maximum, Anchor and Minimum values, as well as Weight values, for

the specified tests and the test parameters.
A6.4 Application of the C13 and ISM Merit Rating Systems to single and multiple test results follows the

guidelines provided below:

TABLE A6.2 Caterpillar C13 Merit System
Delta Oil Top Land Top Groove Second Ring

Censumption, Carbon. Carbon, Top Carbon,
gh avg % avg % %
Woeight 300 300 300 100
(Total = 1000]
Maximum 31 35 53 33
Anchor 25 30 46 22
Minimum 10 15 30 5

TABLE A6.3 Cummins ISM Merit System

Crosshead Delta Oil Engine S‘f:;”: ,GL
Mass Loss, Fitter Pressure, Sludge, L
: 0SS,
avg mg kPa avg merits
mg
Weight 350 150 150 350
{Total = 100D)
Maximum 71 19 8.7 49
Anchor 57 13 9.0 27

Minimum 43 7 0.3 16
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A6.4.1 If all of the test parameter results from a given test method are equal to or better than the Anchor
values shown in the corresponding table, this is a passing merits result.

A6.4.2 If all of the test parameter results from a given test method exactly meet the Anchor values in the
corresponding table, each test result receives merits equal to the Weight values and the total merit rating of 1000 is a
passing merits result.

A6.4.3 If any of the test parameter results from a given test method are at the Maximum values shown in
the corresponding table, zero merit points are earned for that parameter.

A6.4.4 If any of the test parameter results from a given test method are worse than the Maximum values
shown in the corresponding table, this is a failing result.

A6.4.5 If results for all of the test parameters from a given test method are better than the corresponding
Maximum values, but one or more results is worse than the corresponding Anchor values, the appropriate Merit
Rating System applies a mathematical calculation methodology to determine whether marginal results worse than
the Anchor values are compensated by better than Anchor values on other test parameters.

A6.4.6 If any of the test parameters from a given test method are at or better than the Minimum values
shown in the corresponding table, merit points are received equal to twice the Weight values in the corresponding
table for that parameter. '

A6.4.7 Multiple test evaluation for a given test method consists of averaging the individual test parameter
results across multiple tests. The C13 and ISM Merit Rating Systems are then applied to the averages of the test
parameter results.

A6.5 Multiple Test Acceptance Criteria (MTAC) is one of several data-based approaches for evaluation of
the quality and performance of a formulation where more than one test may be run. For a candidate tested once, test
data for each criterion shall be a pass. For a candidate tested twice, the average value of each result shall be a pass.
For a candidate tested three or more times, one test might be declared an outlier and thus discarded and the average
value of retained test data for each result shall be a pass. Data are rounded in accordance with the procedures
specified in Practice E29.

A6.5.1 For categories CK-4 and FA-4 WK51937 (COAT) Average Aeration (40 h-50 h), the following
process shall be used to calculate the MTAC mean of test results for a formulation with two or more operationally
valid test results.

A6.5.2 For categories CK-4 and FA-4 D7422 (T-12) Top Ring Mass Loss, mg and D7422 (T-12) Cylinder
Liner Wear, microns, the following process shall be used to calculate the average of test results for a formulation
with two or more operationally valid test results without the MTAC provision to declare one test an outlier and
discard.

A6.5.3 Obtain severity adjusted (if applicable) test results for engine test of interest.

A6.5.4 Calculate the arithmetic average of the test results for each test criterion.

A6.5.5 Round each criterion average to the same number of decimal places as in the applicable criterion
pass limit.

A6.5.6 Compare each rounded criterion average to its applicable pass limit to determine if performance
criteria have been met.



Attachment 6, Page 1 of 4

DAIMLER

DD 13 Scuffing Test ASTM Taskforce Update

« JW Marriot Austin, TX
- December 8t 2015
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Test Current Status

DD 13 scuffing test work has continued since non-inclusion into PC-11
- Smaller working group utilized
- 20 Prove out data sets were completed

- Results: Concluded we have a viable test, refined procedure in an effort
to tighten up test precision, with the intention of moving forward to
generate precision statement.

ASTM taskforce re-initiated June 2015
5th DD 13 Scuffing Test ASTM Taskforce meeting conducted Dec 7
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Timeline Overview year

month

2015

2016

lanuary

February

March
April

Ml any

June

July

August

September
Octobear

Movember

December

lanuary

February

March
April

Ml ary

June

Define Matrix test procedure

Conduct lab visits/inspections

Review operational data of Prove-out tests

Complete report forms and data dictionary

Conduct rating workshop

Conduct Precision Matrix

Finalize Hours to Scuff Definition (Test Criteria)

Analyze matrix testing

Calculate test standard deviation along with oil targets
& =tandard deviations

Finalize reference oil selection

et up LTMS

Determine stand calibration based on precision matrix
testing

Review and finalize the Qi Limits/control limits

Determine calibration and referencing protocols

Finalize the test procedure including any additional
items including any learnings from the review of the
matrix (critical parameters, shutdown protocols, etc.)

ASTM ballot issued

Appendix K (not required, but will reviewed)

Research report
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Outcomes of Meeting / Next Steps

Agreed to conduct stand visits on Thursday, Dec 10
Initial agreement on tests to run to help define test precision

- Two oils were selected

« Order of tests to be re-defined based on elimination of one initial run
Follow up meeting planned for Tuesday, Dec 15

- Lab testing to start CW51
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Availability of APl CH-4 through CJ-4 Tests for PC-11

Availability

Hardware / Test Issues Notes

Through 2020

1980’s vintage engine. New liners similar performance.
Cat 1K/IN Liners, auxiliary components Likely Hardware subpanel actively resolving issues with
auxiliary stand and miscellaneous components.

1990’s vintage engine. New liner supplier. Similar
Cat 1P/1R New liner supplier Likely metallurgy and surface finish, with modern surface finish
characterization. Similar performance on recent 1P refs.

Engine block, injectors, turbos only available through

Cat C13 No current issues Likely reman. Reduced life from rebuilt injectors.
- : 8 Engine production ended 2009. ISM engine now
Cummins ISM No current issues Likely produced outside the US.
Cummins ISB No current issues Likely Engine block supply issues resolved.
Engine production ended 2006. Finite / decreasing
Mack T-11 Oil Consumption Likely number of new engine blocks. Engine build life issues

with oil consumption. Improvement from reduced
tolerance liners and piston crowns?

Engine production ended 2006. Finite / decreasing
Mack T-12 Oil Consumption Likely number of new engine blocks. Improvement from
reduced tolerance liners and piston crowns.

Long term supply of test parts at CPD. 6.5 L engine no
RFWT Engine configuration Likely longer in production at AM General, but available in
supply network. Configuration? Injection pump available.

Hardware depletion Hardware depletion projected Aug 2016. 3 labs have

Seq HIF/ING Aud 2016 No successfully referenced blocks with 9th build. IlIH
bl correlation through API CLOG TF?
EOAT Using last known hardware No EOAT oversight transferred to Cat Surveillance Panel.

Discussions in Cat SP for correlation with COAT.
December 7, 2015
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Availability of APl CH-4 through CJ-4 Tests for PC-11

Availability

Hardware Issues Through Notes
2020

1980’s vintage engine. Liner porosity
and surface. Hardware subpanel

Likely actively resolving issues with
auxiliary stand and miscellaneous
components.

Liners, auxiliary

Cat 1K/1IN
components

1990’s vintage engine. New liner
supplier. Similar metallurgy and
surface finish, with modern surface
finish characterization. Similar
performance on recent 1P reference
tests.

Cat 1P/1R New liner supplier Likely

Engine block, injectors, turbos only
Cat C13 No current issues Likely available through reman. Reduced
life from rebuilt injectors.

December 7, 2015



Attachment 7, Page 3 of 5

Availability of APl CH-4 through CJ-4 Tests for PC-11

Availability

Hardware Issues Through
2020

Engine production ended 2009.

Cummins ISM No current issues Likely ISM engine now produced outside
the US.
Cummins ISB No current issues Likely Engine block supply issues resolved.

December 7, 2015
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Availability of APl CH-4 through CJ-4 Tests for PC-11

Availability

Hardware Issues Through
2020

Engine production ended 2006. Finite
number of engine blocks.

Engine build life issues with oil

Mack T-11 Oil Consumption Likely consumption

O/C Improvement from reduced
tolerance liners and piston crowns?

Engine production ended 2006.

Finite / decreasing number of new
Mack T-12 Oil Consumption Likely engine blocks.

Some improvement from reduced
tolerance liners and piston crowns.

December 7, 2015
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Availability of APl CH-4 through CJ-4 Tests for PC-11
Availability

Hardware Issues Through
2020

Long term supply of test parts at
CPD.

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

RFWT Engine configuration Likely

Injection pump still available.
Hardware depletion projected Aug

2016.
Hardware depletion 3 labs have successfully referenced
=) (IFMlle Aug 2016 No blocks with 9th build.
lIIH correlation through API CLOG
TF?
Using last known EOAT oversight transferred to Cat
EOAT g No Surveillance Panel. Discussions in

hardware Cat SP for correlation with COAT.

December 7, 2015



CLOG Update
Category Lite Oversight Group



Members

Thowm Swith Valvoline
Scott Lindholm Shell
Gail Evans Lubrizol
Brent Caleut Afton
Mike Ragomo ExxonMobil
Matthew Ansari Chevron
Robert Stockwell Oronite
Simon Tung Vandebilt
Kevin Ferrick API

Dennis Bachelder API
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Objective

Establish Performance Criteria for
Existing APl Categories Using New
lests



lasks

Define the scope of our work (i.e. what is technically required
to maintain a category?)

Generate discussion and ideas to ensure the activity Is
progressing

Review any historical perspective available

Define the best way to develop or show correlation to
replacement engine tests

Develop a timeline for the activity

Estimate potential funding and suggest ways to acquire it
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. . Potential
I{ng?;;frt( 88)‘ Categories at Stake that Cannot Be Continued Surrogate
- - . Tests for Tie-
for Tie-Back if Tie-Back Not Established ests for Tie
1997 to 2000 2001-2004 | 2005-2010 | 2011-2017 | 1998-2003 | 2004-2009 | 2010-2016 | 2011-2017
Test Parameters SJ SJ SL SM SN CH-4 Cl-4 CJ4 /RC Test
(P<0.08) | (P=0.08)
60hr - .
%LKV40 v v - - - v - - - llH pVis
80hr - .
IF %KV40 ] ) v ) - - v v - IlIH pVis
80hr - WPD V4 v v IIIH WPD
80hr -Other v v v ; _ ; - - - IVB ACW?
%KV40 FBO FBO FBO v v FBO FBO FBO - llIH pVis
NG WPD FBO FBO FBO v v ; _ - - IIIH WPD
Other FBO FBO FBO v v _ _ - - IVB ACW?
VE All wear Vv ; i ; ] ; ; ; ] IVB ACW?
limits
merits
IVA ACW v v v v v _ ; - - IVB
NGB P Ret - - - - - - - ; v "IIHB"?
VID FE - - - - - - - _ v VIE & VIF
EOAT Aeration - - - - - 4 v 4 - COAT




Recommendation #1

* The group agreed to recommend to LG to discontinue API SH.
— SH exists only after a “C” category.
— Only 15 licensees.

* AP| Asked EMA if this was CH4/SH was still necessary

 EMA responded they still need CH4 but not CH4/SH



Recommendation #2

* The group agreed to recommend to LG to discontinue API SJ.
* SJis slated for servicing vehicles built in 2001 and earlier.
e SJ/EC can’t be licensed currently.

- If VE/IVA and llIF are needed for other categories then may not
take much to keep



Recommendation #3

 The group agreed to recommend to LG to discontinue API SL/EC.

VIB test is not available
* Will take resources (SS) to establish relationship to VIE.

 API has received a note from Joe Franklin formally stating that the VIB is
no longer available

e APl will commence obsoleting API SL/Energy Conserving



Recommendation #4

 The group agreed to recommend to LG to discontinue APl SM/EC.

VIB test is not available
* Will take resources (SS) to establish relationship to VIE.

 API has received a note from Joe Franklin formally stating that the VIB is
no longer available

e API will commence obsoleting APl SM/Energy Conserving
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Current Status

Sequence llIF Deposits and vis increase
4 test llIH matrix - 1006 and 433 at 2 labs

add an HD oll - T-13 reference Oll (will
need llIF on it)

Sequence llIG Deposits and vis increase
from precision matrix

Sequence llIG and llIF wear

ave asked ACC registration for IlIF and
IG wear statistics

May need to run llIF and llIG reference oils
in the VB

Sequence IVA Wear

need 90 and 120p equivalent in IVB from
precison matrix

Sequence VE wear

not needed - IVA @ 120y equivalent in IVB, VG
equivalent in VH plus 0.06P min

Sequence VG Deposits

Will come from VH precision matrix if and when
that happens

Sequence VID Fuel Economy
Will come from VIE and VIF precision matricies

EOAT

Proposed using oil 1005 Cat aeration results to
set limit



Attachment 8, Page 11 of 11

IIF and 111G Wear Statistics

IIIF SCREENED AVERAGE CAM + LIFTER WEAR

Total Tests  Total Fails % Fail Rate Year % Fall Rate
127 2 1.57 2008 10.00
141 0 0.00 2009 220
149 0 0.00 2010 31(5)8
115 1 0.86 2011 7.50
113 0 0.00 2012 6.0
120 1 0.83 2013 2-20
108 2 1.85 2014 j{igg m % Fail Rate
44 2 4.55 2015 g:gg
2.50
2.00
E i
0.50
0.00 | | | - | | . | | |
2008 2009 2010 2011 2012 2013 2014 2015
111G AVERAGE CAM + LIFTER WEAR
o [ ]
Total Tests  Total Fails % Fail Rate Year % Fall Rate
285 6 2.11 2008 10.00
408 4 0.98 2009 g:gg
465 5 1.08 2010 3:(5)8
318 3 0.94 2011 7.20
243 8 3.29 2012 828
233 4 1.72 2013 2:29
211 9 4.27 2014 g;ég m % Fail Rate
201 0 0.00 2015 380
2.50
2.00
B =
8:(5)8 | . | . | . | | | | |
2008 2009 2010 2011 2012 2013 2014 2015




Update on EOEC Reference Qill
(Oil 1006) from Elastomers SP to
HDEOCP

December 8, 2015
Austin, TX
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Background

- OIl 1006 is the only reference oil used for D7216 (EOEC
and LDEOC seals) test monitoring.

 Oil 1006 is over 15 years old and uses non-current (GF-2?) PC
technology.

- Oil 1006-1 will be consumed in about four months,
necessitating the need to evaluate a new reference
oll/batch of Oil 1006 for EOEC and LDEOC testing.
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Update

Options (to be evaluated by SP in January):
— Evaluate Oil 1006-2 for EOEC and LDEOC seals
— Solicit and evaluate new reference oils for LDEOC seals

Evaluating Oil 1006-2 is the lead (only) case for EOEC seals as
some of the test limits for APl CJ-4 and PC-11 seals are based on
the performance of Oil 1006.

The Elastomers SP wanted to update the HDEOCP on this batch
change, as there is a possibility for a change in elastomer
performance.

Rough estimate is 4 years for Oil 1006-2 assuming current usage.

If the HDEOCP were to decide to utilize another reference oil of
EOEC testing, Mike Birke should be contacted as the Elastomers
SP chaiir.
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