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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF
ASTM D02.B0.02
June 27, 2017
Sheraton Boston Back Bay — Commonwealth Room
Boston, Massachusetts USA

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 Qil Classification Panel (HDEOCP) was called to order by
Chairman Shawn Whitacre at 1:30 p.m. on Tuesday June 27, 2017, in the Commonwealth
Room of the Sheraton Boston Back Bay Hotel, Boston, Massachusetts.

1.2 There were 11 members present and 75 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. The Antitrust
Statement was presented. Attachment 3.

3.0 Minutes
3.1 The minutes from December 2016 were approved as written.
4.0 Membership

4.1 Gordon Lee is representing Mike Alessi for ExxonMobil and Dave Duncan is representing
Gail Evans for Lubrizol.

5.0 Existing tests/categories

5.1 Review of status of carry-over engine tests that support APl CK-4, FA-4 and legacy
categories (Sean Moyer, TMC)

5.1.1  Sean Moyer Attachment 4. Availability of legacy tests:

5.1.2 CAT Tests, no new issues. Ongoing work to develop replacement auxiliary
components. C13 will get new liners which will be introduced with coordinated
references. COAT is available again and all labs are calibrated. New oil filters
were introduced and no correction factor was needed.

T-11 engine out of production, no new issues.
T-12 engine out of production, new rings were introduced and possible issues
with the head gasket.
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Cummins tests, no current issues. New batch of reference oil for the ISM will
need to be introduced into the system late 2017. Panel studying some issues on
the ISB.

All other tests: RFWT has a long supply of parts and the CPD has enough. The
IIF/NIG is projected to be depleted late 2017 or early 2018. EOAT runs with
higher oil temperature on the last engine. The Panel needs to develop a COAT
to EOAT correlation.

5.2 CAT Oil Aeration Test (Hind Abi-Akar, CAT) Attachment 5.

5.2.1

5.2.2

Test has been reinstated. Conducted an 11 test matrix with a new oil filter and
Micromotion calibration procedure. Labs now calibrate the Micromotion before
each reference test. Procedure updates to include these changes. Oil Filters are
now batch controlled. Statisticians reviewed the data and conclusions are that
no change to the current standard deviation or correction factors needed.
Chairman Whitacre asked about a plan for the COAT to EOAT correlation.

5.3 DD13 Build Workshop, Patrick Joyce. Verbal update.

5.3.1

Old Business

Suzanne presented to AAA in Europe and there was much interest. Build
workshop was conducted at Lz and very few differences between labs noted. A
new liner batch is coming soon.

6.1 Replacement of TMC 1006 reference oil (Brent Calcut, Afton) Attachment 6.

6.1.1

New Business

A year and half ago this topic came up. 1006 cannot be replaced so a task group
was created. 1006 dates back to 1997 and cannot be reblended due to the
basestock is no longer available. 1800 gallons at TMC. Still have several years
of inventory. Qil is used across many tests. 1006 is SF105 for elastomers and is
the only oil used. Performance standards are relative to SF105 and could
change with a new oil. A 2 drum pilot batch is available for testing to compare to
1006-2. The selected Group 1 basestock should be available for the foreseeable
future. The new oil will get a new designation since it is a new oil. Separate
efforts to improve the repeatability of elastomer test methods ongoing.

7.1 Greg Shank asked about volatility test availability. Shawn spoke for Josh Frederick. Josh
indicated that the volatility concerns doesn’t really affect HD. Test is in operation. People
are running D5800. TMC monitoring will start for D5800. Chairman will make sure topic is
covered at the next meeting.

Next meetings

8.1  The next meeting will be at the call of the chairman or during ASTM in Houston December

2017.

The meeting was adjourned at 2:02 pm.
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DRAFT - AGENDA
D02.B0.02.1
Heavy-Duty Engine QOil Classification Panel

Tuesday, June 27, 2017 1:30pm EDT
Sheraton Boston Hotel - Commonwealth Room
Boston, Massachusetts USA
Call to Order
Minutes — Approval of Minutes from March 28, 2017 Meeting in Rosemont, Illinois, USA
Membership

a) Review current panel membership

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

b) CAT Oil Aeration Test (Hind Abi-Akar, CAT)
¢) Daimler Surveillance Panel - build workshop update (Patrick Joyce, Lubrizol)

Old Business
a) Replacement of TMC 1006 reference oil (Brent Calcut, Afton)

New Business

HDEOCP Adjournment (transition to DEOAP)
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LastName FirstName MiddleName Company Business Phone E-mail Address

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

Andersen Jason PACCAR Technical Center 360-757-5324 jason.andersen@paccar.com
Andrews Art ExxonMobil 856-224-3013 arthur.t.andrews@exxonmobil.com
Ansari Matthew Chevron Lubricants ansa@chevron.com

Arcy Dan Shell Global Solutions 281-544-6586 dan.arcy@shell.com

Bachelder Dennis API 202-682-8182 bachelderd@api.org

Baker Charles Essex Consulting 610-399-3394 clambbaker@gmail.com

Bates Terry Manesty Consultant Ltd. 44-151-348-4084 batesterryw@aol.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

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

Brown Mike SK Lubricants Americas 908-751-5030 mike.brown@sk-houston.com
Calcut Brent Afton Chemical Corporation 248-350-0640 brent.calcut@aftonchemical.com
Campbell Bob Afton Chemical Corporation bob.campbell@aftonchemical.com
Cao Chundi Phillips 66 Lubricants 918-9777311 chundi.cao@p66.com
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E-mail Address

Castanien Chris Neste Corp 440-290-9766 chris.castanien@neste.com
Cisneros Lizbeth Motiva Enterprises, LLC 713-751-3756 lizbeth.cisneros@motiva.com
Dennis Barbara BP 973-686-3313 barbara.dennis@bp.com

Denton Vicky Fuels & Lubes Asia editor@fuelsandlubes.com
Denton Ryan Cummins Inc. 812-377-1543 ryan.denton@cummins.com

Dery Mary BASF 914-785-2061 mary.dery@basf.com

Dougherty Rick ExxonMobil Research and Engineering richard.dougherty@exxonmobil.com
Doyen Valerie Total

Duncan Dave The Lubrizol Corporation 440-347-2018 david.duncan@Iubrizol.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 Chemtura Corporation 203-714-8670 brian.fox@chemtura.com
Franklin Joe Intertek Automotive Research 210-523-4671 joe.franklin@intertek.com

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

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

Gbadamosi Muibat Royal Purple 713-705-9197 mgbadamosi@royalpurple.com
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LastName FirstName MiddleName Company Business Phone E-mail Address

Girard Luc Sanjuro Consulting 647-648-9704 Igirard@sanjuroconsulting.com
Goldmints Isabella Infineum 908-474-2629 isabella.goldmints@infineum.com
Goodrich Barb John Deere 319-292-8007 GoodrichBarbaraE@JohnDeere.com
Grosch Derek TEI 210-259-3108 dgrosch@tei-net.com

Grundza Richard ASTM - TMC 412-365-1031 reg@astmtmc.cmu.edu

Gutierrez Jose Infineum jose.gutierrez@infineum.com
Haffner Steve SGH Consulting sghaffner2013@gmail.com

Hevia Sonia Petro-Canada Lubricants Inc. 905-804-4502 sonia.hevia@petrocanadalsp.com
lilka Ryan Flint Hills Resources 316-828-7702 ryan.jilka@fhr.com

Joyce Patrick The Lubrizol Corporation 440-347-4656 patrick.joyce@Ilubrizol.com
Korosec Phil MidContinental Chemical Company 913-390-5556 philk@mcchemical.com

Kozub Daniel Detroit Diesel Corp. 313-592-7589 daniel.kozub@daimler.com

Kumarasekarar Kumar

Idemitsu Lubricants

248-455-1459

kkumarasekaran@ilacop.com

Kuntschik Larry ILMA 281-693-2410 Ifkuntschik@aol.com

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

Lee Gordon ExxonMobil 856-224-4609 gordon.h.lee@exxonmobil.com
Leinen Todd BG Products 316-265-1197 tleinen@bgprod.com

Linden Jim Total Lubricants, USA 248-321-5343 lindenjim@jlindenconsulting.com
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LastName FirstName MiddleName Company Business Phone E-mail Address

Loop John The Lubrizol Corporation 440-347-5365 john.loop@Iubrizol.com
Martinez Jo G. Chevron Oronite 510-242-5563 jogm@chevron.com

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

Matasic Jim The Lubrizol Corporation 440-347-2487 james.matasic@Ilubrizol.com
Mathie Leslie Chevron 510-242-2036 Imathie@chevron.com
McCollum Clarence Total 248-622-6784 clarence.mccollum@total.com
McCord James Southwest Research Institute 210-522-3439 jmccord@swri.org

McMillan Michael L. MLM Consulting, Inc. 586-677-9198 mmcmillan123@comcast.net
Miranda Greg The Lubrizol Corporation 440-347-8516 greg.miranda@Iubrizol.com
Moritz Jim Intertek Automotive Research 210-523-4601 jim.moritz@intertek.com

Moyer Sean Test Monitoring Center 412-365-1035 sam@astmtmc.cmu.edu
Nuss-Warren Sarah Tannas Co. 989-416-2309 snuss-warren@savantgroup.com
O'Ryan Bill The Lubrizol Corporation 440-347-4545 william.oryan@Iubrizol.com
Parsons Gary Chevron Oronite 510-242-1026 gmpa@chevron.com

Prasad Tumati Haltermann Solutions 313-300-8300 ptumati@jhaltermann.com
Pridemore Dan Afton Chemical Corporation 804-350-0640 dan.pridemore@aftonchemical.com
Raley Greg Motiva Enterprises, LLC 713-427-3417 gregory.raley@motivaent.com
Richardson Chuck Ford Motor Co. 313-805-0380 crichal2@ford.com
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Salguerio Robert Infineum 908-474-2492 bob.salguerio@infineum.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
Smith Thom Valvoline LLC 859-357-2766 trsmith@valvoline.com
Smolenski Don J. Evonik Oil Additives 313-806-7072 donald.smolenski@evonik.com
Stockwell Robert T. Chevron Oronite 210-232-3188 robert.stockwell@chevron.com
Tang Haiying Fiat Chrysler Automobile 248-512-0593 haiying.tang@fcagroup.com
Thompson E.A. Hap Global PPL Standards Assc. 904-287-9596 hapjthom@aol.com

Totten Warren Intertek Automotive Research 210-209-7683 warren.totten@intertek.com
Truong Phoi PACCAR 360-488-4535 phoi.truong@paccar.com

Van Hecke Mike Southwest Research Institute 210-522-5495 mvanhecke@swri.org
Whitacre Shawn Chevron Lubricants 510-242-3557 shawnwhitacre@chevron.com
Willis Angela GM 734-904-7714 angela.p.willis@gm.com

Wong Lawrence Chevron Base Qils 510-242-1444 Iwong@chevron.com

Yeo Seung Min Shell 281-544-8521 Seung-Min.Yeo@shell.com
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Shawn Whitacre
Chairman
Heavy-Duty Engine Oil Classification Panel

June 27, 2017
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AGENDA
D02.B0.02.1
Heavy-Duty Engine QOil Classification Panel

Tuesday, June 27,2017 1:30pm EDT
Sheraton Boston Hotel - Commonwealth Room
Boston, Massachusetts USA
Call to Order
Minutes — Approval of Minutes from March 28, 2017 Meeting in Rosemont, Illinois, USA
Membership

a) Review current panel membership

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

b) CAT Oil Aeration Test (Hind Abi-Akar, CAT)
¢) Daimler Surveillance Panel - build workshop update (Patrick Joyce, Lubrizol)

Old Business
a) Replacement of TMC 1006 reference oil (Brent Calcut, Afton)

New Business

HDEOCP Adjournment (transition to DEOAP)
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A0y

1

Antitrust Statement el

« ASTM International is a not-for-profit organization and developer of voluntary
consensus standards. ASTM's leadership in international standards development
is driven by the contributions of its members: more than 30,000 technical experts
and business professionals representing 135 countries.

» The purpose of antitrust laws is to preserve economic competition in the
marketplace by prohibiting, among other things, unreasonable restraints of trade.
In ASTM activities, it is important to recognize that participants often represent
competitive interests. Antitrust laws require that all competition be open and
unrestricted.

« Itis ASTM's policy, and the policy of each of its committees and subcommittees,
to conduct all business and activity in full compliance with international, federal
and state antitrust and competition laws. The ASTM Board of Directors has
adopted an antitrust policy which is found in Section 19 of ASTM Regulations
Governing Technical Committees. All members need to be aware of and
compliant with this policy. The Regulations are accessible on the ASTM website
(http://www.astm.org/COMMIT/Regs.pdf) and copies of the antitrust policy are
available at the registration desk.

» For a complete list of standards see
http://www.astm.org/COMMIT/SUBCOMMIT/D02B0.htm
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ASTM-HDEOCP Membership o

| Oil and Additive Companies - OEMs

1
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Shawn Whitacre - Chevron

Mike Alessi- ExxonMobil*

Dan Arcy - Shell

Corey Taylor - BP Castrol

Josh Frederick - Valvoline

Mary Dery- BASF

Don Smolenski - Evonik

Cory Koglin — Afton

Robert Stockwell - Oronite

Gail Evans — Lubrizol**

Robert Salgueiro - Infineum U.S.A.
David Taber - Phillips 66 Lubricants
Rodney Walker, Safety-Kleen (?)

* Gordon Lee (EM) has proxy
** Dave Duncan (LZ) has proxy

1
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Greg Shank — Volvo Power Train
Ryan Denton - Cummins Inc.
Mesfin Belay - Detroit Diesel
Hind Abi-Akar - Caterpillar Inc.
Heather DeBaun — Navistar

Ken Chao - John Deere

Eric Johnson- GM Powertrain
Jason Andersen- Paccar

Ron Romano - Ford
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D02.B0.02 Maintenance Report

June 2017
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Calibrated Labs and Stands*

o *As of 03/31/2017
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Availability of API CH-4 through CJ-4 Tests for PC-11
Availability

Hardware Issues Through
2020

1980’s vintage engine. Ongoing
resolution of issues with auxiliary
stand and miscellaneous
components.

Cat IK/IN Auxiliary components Likely

1990’s vintage engine. Crankshaft can

Cat |P/IR Crankshaft Ll be ordered with a 6-8 week lead time.

Engine block, injectors, turbos only
available through reman.

Liners with new material and

CatClI3 New liners Likely processing but same specs will be
shipped late summer 2017.
Coordinated references anticipated
fall 2017.
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Additional Caterpillar Test Issues

» Caterpillar Oil Aeration Test

Test is available for candidate testing. New batched oil filters introduced. Ongoing work to
refine procedure for flow meter calibration.
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CATERPILLAR CANDIDATE ACTIVITY
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Availability of API CH-4 through CJ-4 Tests for PC-11

Availability

Hardware Issues Through
2020

Engine production ended 2006. Finite
number of engine blocks.

MackT-11 Oil Consumption Likely
Engine build life issues with oil
consumption.

Engine production ended 2006. New
ring batch introduced February 2017
and updated correction factor. Low

demand.

Oil Consumption,

MackT-12 head gasket

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

Availability

Hardware Issues Through
2020

Cummins is looking at
backwards-compatible
Cummins ISM  No current issues Likely development using ISX. New
batch of reference oil to be
introduced fall of 2017.

Surveillance panel currently
examining tappet weight loss severity,

pushrod socket end variability and
LTMS updates.

Cummins ISB  No current issues Likely
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Availability of API 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
REWT No current issues Likely at AM General, but available through
supply network. More runs on
existing blocks. Injection pump still
available.
Hardware depletion projected 4Q
Seq Hardware depletion No 2017. IlIH to G limits have been
HIF/G Dec 2016 defined by industry. Possible 3Q 2017

I1IH to IIF.

Oil temperature runs higher with last
No known EOAT engine. No official
EOAT to COAT correlation defined.

Using last known

2oy hardware

11
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B2 Action Items

> No Action Items

> Comments



Attachment 5; Page 1 of 6

COAT Update
HDEOCP

HIND ABI-AKAR
CATERPILLAR INC
BOSTON, JUNE 27, 2017

CATERPILLAR F
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COAT Reinstated for Candidate Oil Testing

Surveillance Panel Chair sent an electronic letter to Joseph Franklin, ASTM D02.B0O Chairman:

On May 31, 2017 the Caterpillar Surveillance Panel voted to reinstate “Candidate Oil” testing in the
COAT (Caterpillar C13 Oil Aeration Test) after reviewing the results and operational data froman 11
test matrix run on the reference oils TMC832 and TMC833 by the 3 engine test labs.

The following changes were implemented prior to running the 11 reference oil tests:

- A procedure to calibrate the MicroMotion density output signal has been written and will be
added to the COAT procedure.

- The engine oil filter (Caterpillar part number 1R-1808) is now a batch controlled item.
o Caterpillar had 285 oil filters manufactured from the same roll of material and sent to TEI.

o These filters are laser etched with the designation “COAT TEST Filter TEI Batch A-001 thru A-285".

CATERPILLAR” e
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Sensor Calibration

As reported in March HDEOCP meeting:
o Test labs calibrated their flow meters
c TMC: additions to data dictionary (Form 6) and to the Test Summary
page (Form 4):

°c FDM RTD temperature of the last valid reference test — value is useful for
candidate tests to verify that the RTD temperature of the current test is
consistent with the reference test.

> A calibration occurs during each Reference Test

> Guidelines on various parameters (density, DAQ’s gain and offset, alarms, etc)
were developed.

CATERPILLAR” 1 S
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Introducing New Filters

Batch controlled oil filters, Cat 1R-1808, designation “COAT TEST
Filter TElI Batch A-001 thru A-285".

Matrix for introduction of the new filters:

)

1 833 832 832

2 832 833 833

3 832 833 833
Additional 833 832

Operational parameters of the tests were reviewed.

CATERPILLAR”
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Statisticians Report to SP, May 25, 2017/

Statisticians met to discuss COAT correction factors and standard deviation

calculations for LTMS

o Elisa Santos, Jim Rutherford, Martin Chadwick, Kevin OMalley, Sean Moyer, Abaigeal Ritzenthaler, Todd
Dvorak, Travis Kostan

Conclusion based on analysis and statistical models of the test matrix was:
No changes to the current standard deviations were required

40 - 50 hour Average Aeration, Percent

Reference Oil Mean Standard deviation
832 10.67 0.203
11.94 0.285

CATERPILLAR'
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CATERPILLAR S
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A Afton

RO-1006 Replacement

Brent Calcut
June 2017
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Background

/” TMC Reference Oil 1006 was originally introduced in 1997 as
an ILSAC GF-2 category reference oil

7 Two subsequent batches were made to support industry
reference testing, RO 1006-1 and RO 1006-2

7 RO 1006 cannot be reblended because the Group | basestock
used in the formulation is no longer in production

ZS © 2017 © Afton Chemical Corporation, All Rights Reserved. Not to be ' '
’A‘ ftor] copied, shared, or reproduced in any media without the express written %&8 (O ‘fo\(‘ Solut (O M'STM

““““““““ permission of Afton Chemical Corporation.



Current Status

1006-2 Status
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» TMC Inventory of 1006-2 is at 1800 gallons

- It can not be re-blended (Group | basestock not

available)

» 1.0-year usage
- SF105 238 gallons

+ Specified in ASTM D471 & GM Standards

- EOEC/LDEOC 264 gallons
- IVA/VG/VII 60 gallons
- Total 562 gallons

» Estimated Life >24 months

’\ A—F o 2017 © Afton Chemical Corporation, All Rights Reserved. Not to be
A & copied, shared, or reproduced in any media without the express written

permission of Afton Chemical Corporation.

-

tassion fov Solutions
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Project Scope

7 Replacement for RO 1006-2 needed for the following:
~ Heavy Duty Engine Oil Elastomer Compatibility
« Light Duty Engine Qil Elastomer Compatibility
~ ASTM D471 — Service Liquid 105
-~ SAE J2643 — Service Liquid 105
~ Several OEM elastomer specifications

7 Other stakeholder notification and agreement
-~ OEM, elastomer experts, SAE USCAR and ASTM D11
~ Replacing SF 105 is a fairly disruptive event
- SF 105 is the only engine oil in many elastomer standards
-~ Some performance requirements are set relative to SF 105

Z} © 2017 © Afton Chemical Corporation, All Rights Reserved. Not to be ' '
’A‘ ftor] copied, shared, or reproduced in any media without the express written %8& (O ‘fo\(‘ Solut (O M'STM

""""""" permission of Afton Chemical Corporation.
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Progress Summary

/2 Replacements were scoped and a candidate selected

7 Two drum pilot batch available through TMC
~ Contact Amanda Darcy (412-365-1022) and request “SFPILOT”
4 44 gallons remaining

7 Stakeholder decision requested by end of 2017
7 RO 1006-2 usage is slowing — no major urgency

/” Large batch blend expected in 2018

Z} © 2017 © Afton Chemical Corporation, All Rights Reserved. Not to be ' '
’A‘ ftor] copied, shared, or reproduced in any media without the express written %8& (O ‘fo\(‘ Solut (O M'STM

""""""" permission of Afton Chemical Corporation.
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Timeline

Gather stakeholder
input; develop
options

Produce large

batch of actual
reference material

Initial Broader evaluation
scoping of leading option

ASTM ASTM

Stakeholder evaluation
of Pilot Batch of RO
1006 Clone

Final
confirmation

ZS 3 2017 © Afton Chemical Corporation, All Rights Reserved. Not to be ' '
‘ £ L(DI:W copied, shared, or reproduced in any media without the express written %SS (O ‘fo\(' SO[M’{: (OAS™

ool i i permission of Afton Chemical Corporation.
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Final Thoughts

/” The selected Group | replacement basestock is expected to
be available for the foreseeable future

7 RO 1006 Clone will be assigned a new TMC code

/m Several specifications will require updating
~ ASTM D11 will need to update D471 and assign a new SF#
-~ SAE USCAR will need to update J2643
~ OEMs will need to update their specifications

/2 Separate efforts continue to improve r&R
7 Task Force will continue efforts to set fixed limits in HDEOEC
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SOLUTIONS

CUSTOMIZED & EFFECTIVE

CHEMISTRY PEOPLE

EXPERT & INNOVATIVE INSPIRING & ENTHUSIASTIC
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