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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF
ASTM D02.B0.02
February 22, 2001
Holiday Inn — O’Hare International Hotel, Rosemont, IL

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 BAR HARBOR DRIVE, WEST CONSHOHOCKEN, PA 19428-2959.

ACTION ITEMS

1. Get 1R matrix started. Nearly Everybody

2. Resolve filter pleat collapse effect on filter delta P. M-11 EGR Task Force

3. HTHS proposed limit. EMA

4. Review N, K, P deposit data. Alternate Test TF

5. Seal compatibility recommendation. Elastomer Task Force
MINUTES

1.0 Call to Order
1.1 Chairman Jim McGeehan called the meeting to order at 8:31 a.m. in the Kitty Hawk room
of the Holiday Inn — O’Hare International Hotel of Rosemont, Illinois, on May 25, 2001.
There were 13 members present or represented and approximately 17 guests present.
The attendance list is shown as Attachment 2.
2.0 Agenda

2.1 The announced agenda (Attachment 1) was reviewed and additions made for Pat
Fetterman on HTHS, Tom Boschert on Seals and Ted Selby on the Scanning Brookfield.

3.0 Previous Meeting Minutes

3.1 The minutes of the May 10, 2001 meeting in Orlando were approved as distributed.
4.0 Membership

41 Chairman McGeehan reviewed the panel membership (Attachment 3).

4.2 Mesfin Belay of Detroit Diesel will replace Dan Larkin as a member.
5.0 PC-9 Matrix Update

5.1 John Zalar presented an update on the status of the PC-9 matrix (Attachment 4).
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6.0 Mack T-10

6.1 Greg Shank reviewed the T-10 status (Attachment 5). He then asked the panel if a test
development task force could decide on the validity of a development (matrix) test.
Considerable discussion ensued. Normally, the test laboratory decides on the validity of
a test. Ralph Cherrillo made a motion to empower a task force to make test validity
decisions for matrix tests in the event such a question arose, with the understanding this
authority could be revoked by the HDEOCP in the future. Bill Kleiser seconded the
motion. The motion passed 13 for, 0 against, 0 abstain.

6.2 Greg also presented data on T-10 deposits and IR oxidation (Attachment 6).
7.0 Oxidation

7.1 Joe Franklin presented an update on T-10 oxidation analysis by FTIR (Attachment 8). He
indicated that method 5 gives a separation range of approximately 2.5 while method 2
gives a range of approximately 2.0 for the matrix oils. His analysis indicates no
correlation with soot level.

8.0 Cummins M-11 EGR

8.1 Dave Stehouwer reported on the M-11 EGR status and results (Attachment 8). He noted
the Task Force decision to allow oil filter replacement in order to complete matrix tests
and indicated Cummins would consider a filter with a delta pressure increase from new of
20 psi, as being plugged.

8.2 Dave also presented the available piston deposit data from M-11 EGR matrix tests
(Attachment 9).

9.0 Caterpillar 1Q

9.1 Dwayne Tharp reported on the 1Q status (Attachment 10) and noted there definitely was
a problem with the test.

9.2 Bill Kleiser reported for the Alternative Test Task Force (Attachment 11). They
recommended the 1Q matrix be stopped and the remainder of the time and funding
available be used to conduct 1R tests. They also requested that RSI and TMC provide
piston deposit data for all oils with 1N/1P or 1K/1P results. If the 1R were to stumble
also, this data could establish whether any correlation exists between the aluminum
piston deposits of the 1K/1N and the steel piston deposits of the 1P. They also
recommended adoption of the 1P BOI guidelines for the 1R, until such time that sufficient
1R data is accumulated which indicates the guidelines should change. Bill Kleiser moved
and Pat Fetterman seconded that the panel accept the recommendations of the Task
Force. The motion passed with 13 for, 0 against, 0 abstain.

9.3 Bill Kleiser moved and Steve Kennedy seconded that the scope and objectives of the
Task Force be clarified to encompass other problems (besides piston deposits) for
alternate tests. The motion passed with 13 for, 0 against, 0 abstain.

9.4 The Alternative Test Task Force plans to meet again on June 18" in San Diego, to review
the N/K/P data.
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10.0  High Temperature, High Shear

10.1  Pat Fetterman presented Infineum concerns with a previously proposed HTHS limit
(Attachment 12). He cited concerns with any arbitrary physical or chemical limits and
with the adverse effect on fuel economy of higher viscosity. He also pointed out that the
lower limit for K\V100 for 10W-30 oils will give a HTHS value of 3.0 cP in a low VI, group 1
base stock. Thus, a HTHS value above 3.0 will raise the minimum viscosity for an oil or
restrict the choice of base stocks.

10.2  Greg Shank presented a response for EMA (Attachment 13), supporting a HTHS limit of
3.? for “sheared” new oil. He said they would have a firm proposed limit for the San
Diego meeting.

11.0  Other Topics

11.1  John Zalar reported that the Sequence 3F Surveillance Panel is already working on
recording viscosity increase at 60 hours. They do need more definitive input from the
HDEOCP though. Lots of discussion on 60 hour versus 80 hour requirements for heavy
duty oils. Lew Williams moved and Pat Fetterman seconded that Seq. 3F candidate oils
be run as long as needed by the test sponsor (either 60 or 80 hours). Reference test
length would remain 80 hours. The motion passed with 13 for, 0 against, 0 abstain.

11.2 Tom Boschert gave an Elastomer Task Force report (Attachment 14) and indicated he
has round robin data from 4 labs with a fifth due soon. The procedure is posted on the
TMC website and he plans to present the procedure and data to committee D11 for them
to ballot the procedure. He plans to have a recommendation for the next HDEOCP
meeting.

11.3 Ted Selby made a presentation (Attachment 15) with regard to the extended range
Scanning Brookfield technique. He feels it could provide additional useful information in
regard to low temperature pumpability of used oils.

11.4  Greg Shank requested that “exit” ballots be used for those tests which already have limits
proposed for PC-9.

11.5 Jim McGeehan reminded everyone that the panel meeting in San Diego will start on
Tuesday (6/19/01) morning and could go all day.

11.6  Steve Kennedy to write a letter requesting an amendment to the MOA to accommodate
the 1R.

12.0  Adjournment

12.1  The meeting was adjourned at 11:48 a.m.

Submitted by:

Jim Wells
Secretary to the HDEOCP



ATTACHMENT 1
ASTM-HDEOCP
Holiday Inn O’Hare International
May 25" 2001
8:30 am - 12:30 pm—Caoffee at 8:00 am

Chairman/ Secretary: Jim Mc Geehan/Jim Wells
Purpose: PC-9
Desired Outcomes: - Feature oil performance in EGR tests
TOPIC PROCESS WHO TIME
Agenda Review » Desired Outcomes & Agenda Group 8:30-8:35
Minutes Approval * May 10th 2001 Group 8:35-8:40
Membership * Changes Group 8:40-8:50
Jim Mc Geehan
Matrix Status  Mack T-10; Cummins M11-ERG; John Zalar 8:50-9:15
Cat 1Q
* Time line for PC-9
Mack T-10 * All Matrix results” Greg Shank 9:15-9:45
e Timing of matrix completion
» Discussion
Cummins M11 EGR |« All Matrix results Dave Stehouwer 9:45-10:15
* Timing of matrix completion
» Discussion
Caterpillar 1Q » All Matrix results Dwayne Tharp 10:15-10:45
« Timing of matrix completion
« Discussion
Coffee break » Collect room and coffee money Jim Mc Geehan 10:45-11:00
Oxidation  Mack T-10 Integrated IR for Joe Franklin 11:00-11:30
matrix test oil
» Discussion
Piston Depositsand |+ Cummins M11-EGR and Mack T- Bill Kleiser 11:15-11:45
Oil Consumptions 10 members
Task Force « Data analyis to date and plans
SAE 10W-30 HT/HS |+ Proposed EMA limit of 3.5 Group 11:45-12:15
» Discussion
Other topics Group 12:15-12:30
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SECTION D.02.B0.02
HEAVY DUTY ENGINE OIL CLASSIFICATION PANEL

ATTENDANCE LIST

MAY 2001
MEMBERS
Phone No. INITIAL ROOM
Fax No. WHEN FEE
e-mail add. PRESENT
Bondarowicz, Frank
International Truck and Engine Corp. (708) 865-4030 FB

10400 West North Avenue Dept. 555
Melrose Park, IL 60160

Chao, Kenneth

John Deere

P.O. Box 8000

Waterloo, IA 50704-8000

Fetterman, Pat
Infineum USA LP
P.O. Box 735
Linden, NJ 07036

Huang, Aimin

Equilon Enterprises LLC
333 Highway 6 South
Houston, TX 77082

Kennedy, Steve
ExxonMobil R&E
Billingsport Road
Paulsboro, NJ 08066

Kleiser, Bill

Chevron Oronite Technology
100 Chevron Way
Richmond, CA 94802

Larkin, Dan

Detroit Diesel Corp.
13400 W. Outer Dr., K15
Detroit, Ml 48239-4001

CHAIRMAN

McGeehan, Jim
Chevron Global Lubricants
100 Chevron Way
Richmond, CA 94802

(708) 865-4229

frank.bondarowicz@nav-international.com

(319) 292-8459
(319) 292-8441

chaokennethk@jdcorp.deere.com

(908) 474-3099
(908) 474-3363

GPF

pat.fetterman@infineum.com

(281) 544-8972
(281) 544-8150

RAC

ahuang@equilontech.com

(856) 224-2432
(856) 224-3678

SK

steven.kennedy@exxonmobil.com

(510) 242-3027
(510) 242-3173

WK

wmkl@chevron.com

(313) 592-5730
(313) 592-5952

MB

danny.larkin@detroitdiesel.com

(510) 242-2268
(510) 242-3758

IJMG

jlam@chevron.com
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Mark Rees
Ethyl Corporation
500 E. Spring Street (804) 788-5646 MR ©
P.O. Box 2158 (804) 788-6388
Richmond, VA 23217-2158 mark_rees@ethyl.com
Shank, Greg I !
Mack Trucks, Inc. (301) 790-5817 GLS ©
13302 Pennsylvania Avenue (301) 790-5815
Hagerstown, MD 21742-2693 greg.shank@macktrucks.com
Stehouwer, David M. I |
Cummins Engine Co. (812) 377-9209 DMS ©
1900 McKinley Ave. MC 50183 (812) 377-7808
Columbus, IN 47201 david.m.stehouwer@cummins.com
Stockwell, Robert T. I
GM Powertrain Engineering Center
Mail Code 480-734-801
General Motors Corporation (810) 492-2268
30003 Van Dyke (810) 575-2732
Warren, Ml 48090-9060 robert.stockwell@gm.com
Tharp, Dwayne E. I |
Caterpillar Inc. (309) 675-6122 DET ©
501 S.W. Jefferson Ave. (309) 675-1598
Peoria, IL 61630-2172 tharpde@cat.com
SECRETARY, NON-VOTING I
Wells, Jim
Southwest Research Institute
6220 Culebra Road (210) 522-5918 JW ©
P.O. Drawer 28510 (210) 523-6919
San Antonio, TX 78228-0510 jwells@swri.edu
Williams, Lewis I
The Lubrizol Corporation (440) 347-1111 LAWM ©

29400 Lakeland Blvd.
Wickliffe, Ohio 44092

(440) 347-9244

lawm@Iubrizol.com
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Alexander, West
Chevron Products Co. (510) 242-2246 WA3

100 Chevron Way
Richmond, CA 94802

Bansal, Jai G.
Infineum USA, LP
1900 E. Linden Ave.
Linden, NJ 07090

Barajas, Tony

Southwest Research Institute
6220 Culebra Road

San Antonio, TX 78238-5166

Baranski, John
Uniroyal Chemical Co.
199 Benson Road
Middlebury, CT 06749

Birke, Mike

Southwest Research Institute
6220 Culebra Road

San Antonio, TX 78238-5166

Bishop, Zack

Chevron / Oronite

4502 Centerview, Suite 210
San Antonio, TX 78228

Bond, Stacy
Perkin-Elmer

5404 Bandera Rd.

San Antonio, TX 78238

Boone, Edward
Sunoco Inc.

P.O. Box 1135

Marcus Hook, PA 19061

(510) 242-3758

alex@chevron.com

(908) 474-2322

jai.bansal@infineum.com

(210) 522-2997
(210) 684-7523

abarajas@swri.org

(203) 573-2354
(203) 573-2125

John_Baranski@cromptoncorp.com

(210) 522-5310
(210) 522-5907

mbirke@swri.org
L ]

(210) 731-5605
(210) 731-5699

zrbi@chevron.com

(210) 523-4604
(210) 523-4607

SB

stacy.bond@perkinelmer.com

(610) 859-1656
(610) 859-5861

Edward F Boone@sunoil.com

ASTM
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Phone No. INITIAL ROOM
Fax No. WHEN FEE
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Boschert, Tom
Ethyl Corporation (248) 350-0640 TCB ©

2000 Town Center, Suite 1750
Southfield, Ml 48075-1150

Bowden, Jason

OH Technologies, Inc.
P.O. Box 5039

Mentor, OH 44061-5039

Buck, Ron

Test Engineering Inc.
12718 Cimarron Path
San Antonio, TX 78249

Burnett, Don

CPCLP

1301 McKinney St., Suite 2130
Houston, TX 77010-3030

Buscher Jr., William A.
Texaco Global Products
P.O. Box 112

Hopewell Jct., NY 12533

Campbell, John
BP Amoco

150 Warrenville Rd.
Naperville, IL 60563

Carnes, Kathryn B.
Lubricants World

4545 Post Oak Place, Suite 230
Houston, TX 77027

Casserino, Maryann
BP Amoco Chemicals
150 W. Warrenville Rd.
Naperville, IL 60563

(248) 350-0025
tom_boschert@ethyl.com
[ |

(440) 354-7007
(440) 354-7080
jhbowden@ohtech.com

(210) 877-0221
(210) 690-1959
rbuck@testeng.com

(713) 289-4859
(713) 289-4865
deburne@ppco.com

(845) 897-8069
(845) 897-8069
buschwa@aol.com

(630) 961-7986
(630) 961-7616
campbej@bp.com

(713) 840-7439
(713) 840-0379
kcarnes@chemweek.com

(630) 420-5070
(630) 420-4800

casserm@bp.com
ASTM

SECTION D.02.B0.02


mailto:tom_boschert@ethyl.com
mailto:jhbowden@ohtech.com
mailto:rbuck@testeng.com
mailto:deburne@ppco.com
mailto:buschwa@aol.com
mailto:campbej@bp.com
mailto:kcarnes@chemweek.com
mailto:casserm@bp.com

HEAVY DUTY ENGINE OIL CLASSIFICATION PANEL

ATTACHMENT 2, Page 5 of 14

ATTENDANCE LIST

MAY 2001
PREVIOUS GUESTS
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e-mail add. PRESENT
Cave, Wayne H.
TEI (915) 292-4636
HCR# 3, Box 82 (915) 292-4649
Del Rio, TX 78840 kvdrt@worldnet.att.net
Chasan, David I |
CIBA Additives
540 White Plains Road (914) 785-2846
P.O. Box 2005 (914) 785-2868
Tarrytown, NY 10502 david.chasan@cibasc.com
Cherrillo, Ralph I
Equilon Enterprises, LLC (281) 544-8785
3333 Highway 6, South (281) 544-8150
Houston, TX 77082-3101 racherrillo@equilontech.com
Clark, David I !
Citgo (918) 495-5922
6100 S. Vale (918) 495-5022
Tulsa, OK 74136 dclark@citgo.com
Clark, Dick I !
API (202) 682-8182 RCC ©
1220 L St., NW (202) 682-8051
Washington, DC 20005 clarkd@api.org

Clark, Gil

Haltermann Products USA Consultancy
117 E. Church St.

Lake Orion, M| 48362

Clark, Jeff

ASTM TMC

6555 Penn Ave.
Pittsburgh, PA 15206

Colbourne, David

Shell Research Ltd.
P.O.Box 1

Chester, England CH1 3SH

HEAVY DUTY ENGINE OIL CLASSIFICATION PANEL

(248) 693-6434
(248) 852-4957
sdclark63@juno.com

(412) 365-1032
(412) 365-1047
jac@tmc.astm.cmri.cmu.edu

44 (0) 151 373 5612
44 (0) 151 3735475
david.d.colbourne@opc.shell.com
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Faure, Dominique
ELF Antar France, CRES
b.p. 22 69360

Solaize, France

Fernandez, Frank

Chevron Oronite

4502 Centerview Dr., Suite 210
San Antonio, TX 78228

Ferrara, Jim
Thermo Haake

53 W. Century Rd.
Paramus, NJ

Ferrick, Kevin

API

1220 L St., NW
Washington, DC 20005

Franklin, Joseph M.
PerkinElmer Automotive Research
5404 Bandera Road

San Antonio, TX 78238

Funk, Raymond
Citgo Petroleum Corp.
P.O. Box 3758

Tulsa, OK 74102

Gauthier, Alain

ELF Antar France, CRES
b.p. 22 69360

Solaize, France

Girshick, Fred W.
INFINEUM

1600 E. Linden Ave.
Linden, NJ 07036

(33) 4 78 02 60 56
(33) 4 78 02 60 92

dominigue.faure@cres.elf-antar.fr

(210) 731-5603
(210) 731-5699

ffer@chevron.com

(201) 265-7865 x 428

jim.ferrara@thermohaake.com

(202) 682-8233
(202) 962-4739

ferrick@api.org

(210) 523-4671
(210) 681-8300

JF

joe.franklin@perkinelmer.com

(918) 495-5931
(918) 495-5022

rfunk@citgo.com

(33) 4 78 02 60 38
(33) 4 78 02 60 92

alain.gauthier@cres.elf-antar.fr

(908) 474-3247
(908) 474-2085)
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Iwamoto, Ross

76 Lubricants Co. (714) 428-7409

1920 East Deere Ave. (714) 428-7498

Santa Ana, CA 92705 riwvamoto@tosco.com

Jetter, Steven M. I |

ExxonMobil R&E (856) 224-2867

600 Billingsport Rd. (856) 224-2102

Paulsboro, NJ 08066 steven _m_jetter@email.mobil.com

Jones, Peter I |

Acheson Colloids Co. (810) 984-5581

P.O. Box 611747 (810) 984-1446

Port Huron, Ml 48061-1747 pete.jones@nstarch.com

Kiovsky, Tom I |

Fuels & Lubes Asia (440) 248-3198

33078 Allenbury Dr.

Solon, OH 44139 t.kiovsky@att.net

Klein, Rick I !

Oronite (248) 540-3277

30150 Telegraph Rd., Suite 416 (248) 540-3279

Bingham Farms, MI 48025 rmkl@chevron.com

Knight, Stephen I |

Test Engineering, Inc. (210) 877-0225 SWK ©

12718 Cimarron Path
San Antonio, TX 78249

Kuhlman, Dick

Ethyl Corporation

2000 Town Center, Suite 1750
Southfield, Ml 48075

Malandro, Dennis
Infineum USA, LP
1900 E. Linden Ave.
Linden, NJ 07036

(210) 690-1959
sknight@testeng.com

(248) 350-0647
(248) 350-0025
dick_kuhlman@ethyl.com

(908) 474-3895
(908) 474-2298
dennis.malandro@infineum.com
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Marn, Don
Lubrizol (440) 347-1481
29400 Lakeland Blvd. (440) 347-1286
Wickliffe, OH 44092 dim@Iubrizol.com
Matson, Mark L. I |
Marathon Ashland Petroleum LLC (419) 421-4239
539 S. Main (419) 421-2264
Findlay, OH 45840 mlmatson@maplic.com
May, Chris | |
Imperial Oil (519) 339-2827 CIM ©)
453 Christina St., S. (519) 339-2317
Sarnia, Ontario N7T 8C8 Canada chris..may@esso.com
Mazzamaro, Glenn I !
CIBA Specialty Chemicals (914) 785-4221 GAM ©

540 White Plains Rd.
Tarrytown, NY 10591

McCarthy, Stacey
Detroit Diesel

13400 Outer Drive, W.
Detroit, Ml 48239

McCord, James
Southwest Research Institute
6220 Culebra Rd. T-33

San Antonio, TX 78238

McFall, David
Lubes’N'Greases Magazine
1300 Crystal Dr., Suite 1203
Arlington, VA 22202

Migdal, Cyril
CK Witco

Middlebury, CT 06749

(914) 785-4249
glenn.mazzamaro@cibasc.com

(313) 592-5176
(313) 592-3892
stacey.mccarthy@detroitdiesel.com

(210) 522-3439
(210) 523-6919
jmccord@swri.org

(703) 416-7284
(703) 416 0015
david.vmc@verizon.net

(203) 573-2532
(203) 573-2165
cyril_migdal@ckwitco.com
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Paboucek, Jim

Castrol HD Lubricants
9300 Pulaski Highway
Baltimore, MD 26220

Parry, Barb

Mohawk Lubricants Ltd.

130 Forester St.

North Vancouver, BC VTH2M9

Patrick, Dick

Citgo Petroleum Corporation
P.O. Box 3758

Tulsa, OK 74102

Pearse, Steven

Castrol Technology Centre
Whitchurch Hill

Pangbourne Reading
Berkshire, England RG8 7QR

Peckham, Jack
Lubricants World

4545 Post Oak Place, #210
Houston, TX 77027

Place, William E.

Oronite

30150 Telegraph Rd., Suite 416
Bingham Farms, MI 48025

Ratliff, Kevin

BP

150 W. Warrenville Rd.
Naperville, IL 60563

Reddy, Vijay N.

Thermo Haake

149 Commonwealth Dr. (Thermal Lab)
Menlo Park, CA 94025

(410) 682-9409
(410) 780-8632
jim_paboucek@burmahcastrol.com

(604) 924-2703
(604) 929-8371
bparry@mohawklubes.com

(918) 495-5937
(918) 495-5935
rpatril@citgo.com

44 (0) 118 976 5459

steven pearse@burmahcastrol.com

(713) 993-9320

ipeckham@phillips.com

(248) 540-3277 BP
(248) 540-3279
wepl@chevron.com

(630) 420-5073
(630) 961-7979

ratlifks@bp.com
[ |

(650) 688-7075
(650) 688-7202
vijay.reddy@thermohaake.com
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ASTM
SECTION D.02.B0.02

ATTENDANCE LIST

MAY 2001

Phone No. INITIAL ROOM
Fax No. WHEN FEE
e-mail add. PRESENT

Righi, Dino

Lubrizol Corp. (440) 347-4436

29400 Lakeland Blvd. (440) 943-9013

Wickliffe, OH 44092 dwri@Iubrizol.com

Romanoschi, Ovidiu I |

Infineum USA LP. (908) 474-3335

P.O. Box 735 (908) 474-2298

Linden, NJ 07036 ovidiu.romanoschi@infineum.com

Rosenbaum, John I

Chevron Products Co. (510) 242-5673

100 Chevron Way (510) 242-3758

Richmond, CA 94802-0627 rosj@chevron.com

Rumford, Robert H. I |

Specified Fuels & Chemicals, LLC (281) 457-2768

1201 South Sheldon Rd. (281) 457-1469

Channelview, TX 77530-0429 rhrumford@specifiedl.com

Runkle Jr., William A. I |

Valvoline Company

LA 3 South (859) 357-7686 WAR ©)

P.O. Box 14000
Lexington, KY 40512-4000

Rutherford, Jim

Chevron Oronite

100 Chevron Way
Richmond, CA 94802-0627

St. Germain, Bob
Crompton Corp.
6847 Napier Lane
Houston, TX 77069

Sander, John
Lubrication Engineers, Inc.
1919 E. Tulsa

Wichita, KS 67216

(859) 357-3343
wrunkle@ashland.com

(510) 242-3410
(510) 242-1930
jaru@chevron.com

(281) 587-2393
(281) 587-0338
robert_stgermain@cromptoncorp.com

(316) 529-2112
(316) 529-4654
sanderj@Iubricationengineers.com



mailto:dwri@lubrizol.com
mailto:ovidiu.romanoschi@infineum.com
mailto:rosj@chevron.com
mailto:rhrumford@specified1.com
mailto:wrunkle@ashland.com
mailto:jaru@chevron.com
mailto:robert_stgermain@cromptoncorp.com
mailto:sanderj@lubricationengineers.com

HEAVY DUTY ENGINE OIL CLASSIFICATION PANEL

ATTACHMENT 2, Page 11 of 14

ASTM
SECTION D.02.B0.02

ATTENDANCE LIST

MAY 2001

PREVIOUS GUESTS
Phone No. INITIAL ROOM
Fax No. WHEN FEE
e-mail add. PRESENT

Sarlo, Mark

Southwest Research Institute (210) 522-3754

6220 Culebra Rd. (210) 523-6919

San Antonio, TX 78238 msarlo@swri.org

Schuettenburg, Alex |:|

Phillips Petroleum (918) 661-3863

148 AL, PRC (918) 661-8060

Bartlesville, OK 74004 adschue@ppco.com

Selby, Ted I |

Savant, Inc. (517) 496-2301 ©

4800 James Savage Rd.
Midland, Ml 48642

Al-Shamrie, Sowilem G.
Saudi Aramco

P.O. Box 10538

Dhahran, Saudi Arabia 31311

Shipinski, John
Toyota

1588 Woodridge
Ann Arbor, Ml 48105

Smith, Clinton

Imperial Oll

111 St. Clair Ave.

Toronto, Ontario M5W1K3

Smith, Roy (A09)
Detroit Diesel Corp.
13400 W. Quter Loop Dr.
Detroit, Ml 48239-4001

Stephens, Carl
Ashland Inc.

22" and Front Sts.
Ashland, KY 41101

(517) 496-3438
tselby@savantgroup.com

(966) 3-673-5187
(966) 3-673-1260
shamrisg@aramco.com.sa

(734) 995-3754
(734) 995-5971
shipinski@ttc-usa.com

(416) 968-8308
(416) 968-5680
clinton.smith@esso.com

(313) 592-5758
(313) 592-7888
roy.smith@detroitdiesel.com

(606) 329-5198
(606) 329-3009
cstephens@ashland.com
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ATTENDANCE LIST

MAY 2001
Phone No. INITIAL ROOM
Fax No. WHEN FEE
e-mail add. PRESENT
Strigner, Paul
31 Seguin St. (613) 746-0647
Ottawa, Ontario (613) 746-9292
Canada KlJ 6P2
Sutherland, Robert
Pennzoil-Quaker State (281) 363-8029
1520 Lake Front Circle (281) 363-8002
The Woodlands, TX 77380 RobertSutherland@pzlgs.com
Sztenderowicz, Mark I
Chevron Products Co. (510) 242-1022
100 Chevron Way (510) 242-3758
Richmond, CA 94802-0627 mlsz@chevron.com
Tarbox, Steven R. I !
76 Lubricants Company (714) 428-7400
1920 E. Deere Avenue (714) 428-7498
Santa Ana, CA 92705 starbox@tosco.com
Tharby, Ron I |
Tharby & Associates (905) 632-1568
273 Juniper Ave. (905) 333-8194
Burlington, Ontario L7L2TS
Tucker, Richard
Shell International Petroleum Co. (281) 544-8354
P.O. Box 1380 (281) 544-6196
Houston, TX 77251-1380 rftucker@shellus.com
Van Dam, Wim I |
Oronite (510) 242-1404
P.O. Box 1627 (510) 242-3173
Richmond, CA 99802 wvda@chevron.com
Venier, CIiff I |
Pennzoil-Quaker State (281) 363-8060 ©
P.O. Box 7569 (281) 363-8002

The Woodlands, TX 77381-2539

cliffordvenier@pzlgs.com
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ASTM

SECTION D.02.B0.02
HEAVY DUTY ENGINE OIL CLASSIFICATION PANEL

ATTENDANCE LIST

MAY 2001
PREVIOUS GUESTS
Phone No. INITIAL ROOM
Fax No. WHEN FEE
e-mail add. PRESENT
Zalar, John
6555 Penn Ave. (412) 365-1005 JLZ ©
ASTM TMC (412) 365-1047
Pittsburgh, PA 15206 jlz@tmc.astm.cmri.cmu.edu
Ziemer, Jim I |
Chevron Products Co. (510) 242-2362
100 Chevron Way (510) 242-1156
Richmond, CA 94802 jnzi@chevron.com

ASTM


mailto:jlz@tmc.astm.cmri.cmu.edu
mailto:jnzi@chevron.com

ATTACHMENT 2, Page 14 of 14
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HEAVY DUTY ENGINE OIL CLASSIFICATION PANEL

ATTENDANCE LIST

MAY 2001
GUESTS
Phone No. ROOM
Fax No. FEE
e-mail add.
Name: Frederick Fischl (908) 474-2720
Company:__Infineum USA LP ©
Address:  P.O.Box 735/1900 Linden Ave. fred.fischl@infineum.com
___Linden, NJ 07036
Name: Mayur Shah
Company:__ Lubrizol Corporation ©
Address: 29400 Lakeland Blvd.
___ Wickliffe, Ohio 44092
Name: Dale Carroll
Company:__Lubrizol ©

Address: 29400 Lakeland Blvd.
____Wickliffe, Ohio 44092

Name:
Company:
Address:

Name:
Company:
Address:

Name:
Company:
Address:

Name:
Company:
Address:

Name:
Company:
Address:




HDEOCP Voting Members

Balance Between OEM'’s and

.D Srr_\n‘r Wer
|n., _, |ne (eGITpany,
D) Larkln

—~ Deﬂ@eeel Corp

Ke Chao "
= John Deere '

. BondarowiGz

— InternalruckeandiiEngine Corp.

R. Stockwell
— GM Powertrain

D. Tharp
— Caterpillar Inc.

Oil Companles and Additive Suppliers

J. Mc Geehan

— (Ehevron Products
S. Kennedy

— ExxonMobil
A. Huang

— Equilon Enterprises
M. Rees (C. Passut)
— Ethyl Carp.
W. Kleiser

— Oronite

P. Fetterman

— Infineum USA LP
L. Williams

— Lubrizol Corp.
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Status of PC-9 Matrix Testing

Presented to HDEOCP
May 25, 2001
John L. Zalar

¥ INJINHOVLLVY



T-10

Planned Tests: 28
Total Starts: 30

Completed Tests

— Verified and posted on TMC web site: 20
— EOT and being reviewed/verified: 2

— Aborted/Invalid: 3

Tests Currently Running: 5
Earliest EOT for Last Matrix Test: 6/1/01

7 INJWNHOVLLVY



M11-EGR

Planned Tests: 26
Total Starts: 27

Completed Tests

— Verified and posted on TMC web site: 16
— EOT and being reviewed/verified: 6

— Aborted/Invalid: 2

Tests Currently Running: 3
Earliest EOT for Last Matrix Test: 6/18/01

7 INFJWHOV 1LV



1Q

Planned Tests: 28
Total Starts: 25

Completed Tests

— Verified and posted on TMC web site: 6
— EOT and being reviewed/verified: 6

— Aborted/Invalid: 7

Tests Currently Running: 6
Earliest EOT for Last Matrix Test: 8/10/01

¥ INJINHOVLLVY



1Q Aborted Tests

PC-9A - high oil consumption (being rerun)

PC-9D - aborted after shutdown at 403 hours
to replace air filter - scuffed

PC-9M (1005-1) - scuffec
PC-9M (1005-1) - scuffec

PC-9M (1005-1) - high ol
PC-9P - scuffed

PC-9E - coolant hose failure (being rerun)

consumption

¥ INJINHOVLLVY



T-10 STATUS

PC-9 MATRIX
TEST TYPE T-10 T-10 T-10 T-10 T-10 T-10 T-10 T-10 T-10 T-10 T-10
MATRIX LAB NO. 4 2 1 5 4 2 1 3 4 3 2
MATRIX STAND NO. 6 3 1 7 6 3 1 4 6 5 3
PC-9 OIL CODE PC-9A PC-9A PC-9A PC-9A PC-9H PC-9F PC-9C PC-9H PC-9A PC-9A PC-9B
BASE OIL CODE 1 1 1 1 2 3 3 2 1 1 2
TECHNOLOGY CODE X X X X Z Y X Z X X X
MATRIX RUN NO. 1 1 1 1 2 2 2 - - 3 1 3
START DATE 27-Nov-00 | 11-Dec-00| 6-Dec-00 |15-Dec-00| 2-Feb-01 | 2-Feb-01 | 20-Feb-01 | 28-Feb-01| 2-Mar-01 | 8-Mar-01 | 15-Mar-01
EOT DATE 11-Dec-00|24-Dec-00|19-Dec-00| 31-Dec-00| 17-Feb-01 | 15-Feb-01| 5-Mar-01 | 18-Mar-01| 15-Mar-01 | 30-Mar-01| 1-Apr-01
VALID Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
FAX BACK Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
ASTM NOTIFIED Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
RESULTS
LINER WEAR 36.3 38.0 35.1 24.4 33.3 27.0 25.3 34.0 48.2 33.0 31.2
TOP RING WEIGHT LOSS 139 139 158 349 150 69 116 156 171 125 125
DELTA Pb 33 12 23 11 73 21 33 115 35 37 17
SOOT - 75 HR 4.9 4.9 5.0 5.1 4.9 5.0 4.9 5.0 5.0 4.7 4.6
SOOT - EOT 5.7 55 6.0 6.6 - - 5.3 5.4 7.1 5.8 5.9 5.1
OIL CONSUMPTION 0.238 0.193 0.149 0.107 0.157 0.157 0.137 0.195 0.213 0.199 0.152
J.L. Zalar
Page 1 6/9/01
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Jim Wells
 

Jim Wells
 

Jim Wells
ATTACHMENT 4


T-10 STATUS

PC-9 MATRIX
TEST TYPE T-10 T-10 T-10 T-10 T-10 T-10 T-10 T-10 T-10 T-10 T-10
MATRIX LAB NO. 1 1 3 3 1 1 1 4 5
MATRIX STAND NO. 2 1 4 5 2 1 2 6 7
PC-9 OIL CODE PC-9A PC-9E PC-9C PC-9J PC-9A PC-9G PC-9J PC-9F PC-9D
BASE OIL CODE 1 2 3 3 1 1 3 3 1
TECHNOLOGY CODE X Y X Z X z z Y Y
MATRIX RUN NO. 1 3 - - 2 2 4 3 4 2
START DATE 23-Feb-01|16-Mar-01| 2-Apr-01 | 4-May-01 | 26-Mar-01| 9-Apr-01 | 20-Apr-01 | 7-Apr-01 | 15-Mar-01
EOT DATE 13-Mar-01 | 29-Mar-01 | 20-Apr-01 | 19-Apr-01 | 8-Apr-01 | 22-Apr-01 | 4-May-01 | 19-Apr-01 | 3-Apr-01
VALID Yes Yes Yes Yes Yes Yes Yes Yes Yes
FAX BACK Yes Yes Yes Yes Yes Yes Yes Yes Yes
ASTM NOTIFIED Yes Yes Yes Yes Yes Yes Yes Yes Yes
RESULTS
LINER WEAR 38.0 21.2 35.1 354 27.4 29.0 31.4 26.0 45.7
TOP RING WEIGHT LOSS 168 118 133 119 87 107 153 106 204
DELTA Pb 19 18 77 90 16 69 44 62 25
SOOT - 75 HR 5.0 4.5 5.3 4.8 4.6 4.8 5.0 4.9 5.3
SOOT - EOT 6.0 4.8 7.6 5.7 4.8 55 6.2 54 6.8
OIL CONSUMPTION 0.161 0.105 0.212 0.118 0.111 0.156 0.136 0.161 0.18
J.L. Zalar
Page 2 6/9/01
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Jim Wells
ATTACHMENT 4


M11 EGR STATUS

PC-9 MATRIX
TEST TYPE M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR
MATRIX LAB NO. 2 3 3 1 4 3 1 1 2 1 1
MATRIX STAND NO. 3 4 5 1 6 4 2 1 3 1 2
PC-9 OIL CODE PC-9E PC-9E PC-9E PC-9E PC-9E PC-9B PC-9E PC-9F PC-9D PC-9E PC-9E
BASE OIL CODE 2 2 2 2 2 2 2 3 1 2 2
TECHNOLOGY CODE Y Y Y Y Y X Y Y Y Y Y
MATRIX RUN NO. 1 1 1 1 1 2 2 2 2 3 1
START DATE 7-Dec-00 | 14-Dec-00| 11-Jan-01 | 11-Jan-01 | 18-Jan-01 | 20-Feb-01 | 23-Feb-01| 6-Mar-01 | 11-Mar-01 | 27-Mar-01 | 12-Jan-01
EOT DATE 21-Dec-00|27-Dec-00| 27-Jan-01 | 29-Jan-01 | 2-Feb-01 | 6-Mar-01 | 11-Mar-01|21-Mar-01|26-Mar-01 | 10-Apr-01 | 26-Jan-01
VALID Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes*
FAX BACK Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
ASTM NOTIFIED Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
RESULTS
CROSSHEAD WEAR 23.4 51.0 28.8 20.7 42.3 23.8 22.6 15.8 16.5 18.7 17.7
OIL FILTER DELTA P 210 204 330 706 407 675 144 310 301 417 204
AVERAGE SLUDGE 9.1 7.4 8.0 9.0 8.7 8.8 8.8 8.2 7.8 8.4 8.9
SOOT - 250 HR 8.2 9.1 8.0 9.1 8.5 8.2 9.0 8.8 8.7 8.7 7.9*%
INJ. SCREW WT. LOSS 98.9 108.4 51.2 160.5 116.6 43.7 404.0 160.9 136.1 96.6 110.2
TOP RING WEIGHT LOSS 113 172 116 104 147 125 19 197 163 148 144
* Lab has declared this test operationally valid, however, this test fails to meet the 250 hour soot requirement for operational validity
J. L. Zalar
Page 4 6/9/01
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Jim Wells
ATTACHMENT 4


M11 EGR STATUS

PC-9 MATRIX
TEST TYPE M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR | M11 EGR
MATRIX LAB NO. 3 3 3 3 3
MATRIX STAND NO. 4 5 5 4 5
PC-9 OIL CODE PC-9G PC-9J PC-9E PC-9E PC-9A
BASE OIL CODE 1 3 2 2 1
TECHNOLOGY CODE z z Y Y X
MATRIX RUN NO. 3 2 3 4 4
START DATE 15-Mar-01 | 21-Feb-01| 20-Mar-01| 9-Apr-01 | 18-Apr-01
EOT DATE 1-Apr-01 |10-Mar-01| 6-Apr-01 | 25-Apr-01 | 4-May-01
VALID Yes Yes Yes Yes Yes
FAX BACK Yes Yes Yes Yes Yes
ASTM NOTIFIED Yes Yes Yes Yes Yes
RESULTS
CROSSHEAD WEAR 13.6 27.7 19.4 19.7 28.7
OIL FILTER DELTA P 304 535 332 266 532
AVERAGE SLUDGE 7.3 7.7 7.6 8.1 8.9
SOOQOT - 250 HR 8.2 8.2 8.2 8.1 8.0
INJ. SCREW WT. LOSS 68.2 71.8 82.1 85.0 56.6
TOP RING WEIGHT LOSS 125 170 139 129 145
* Lab has declared this test ope
J. L. Zalar
Page 5 6/9/01
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1Q STATUS

PC-9 MATRIX
TEST TYPE 1Q 1Q 1Q 1Q 1Q 1Q 1Q 1Q 1Q 1Q 1Q
MATRIX LAB NO. 3 2 1 4 5 1 1 3 4 3 1
MATRIX STAND NO. 4 3 2 6 7 2 1 4 6 5 1
PC-9 OIL CODE PC-9M PC-9M PC-9M PC-9M PC-9M PC-9A PC-9M PC-9B PC-9B PC-9E PC-9E
BASE OIL CODE 4 4 4 4 4 1 4 2 2 2 2
TECHNOLOGY CODE w W W W W X W X X Y Y
MATRIX RUN NO. 1 1 1 1 1 2 1 2 2 1 2
START DATE 5-Jun-00 | 3-Aug-00 | 22-Jun-00 | 14-Jun-00 | 11-May-00| 23-Mar-01| 2-Feb-01 |[24-Mar-01| 2-Apr-01 |28-Mar-01| 13-Apr-01
EOT DATE 28-Jun-00 | 29-Aug-00| 16-Jul-00 | 17-Aug-00 | 24-Jun-00 | 14-Apr-01 | 25-Feb-01| 17-Apr-01 | 25-Apr-01 | 18-Apr-01 | 4-May-01
VALID Yes Yes Yes Yes Yes Yes
FAX BACK Yes Yes Yes Yes Yes Yes
ASTM NOTIFIED Yes Yes Yes Yes Yes Yes
RESULTS
WEIGHTED DEMERITS 402.4 450.4 417.5 381.2 419.9 420.7 405.8 408.7 405.8 385.2 478.3
TOP GROOVE CARBON 30.50 36.50 26.00 29.25 24.00 36.50 33.50 33.75 31.25 25.25 33.75
TOP LAND CARBON 18.75 7.75 18.00 19.50 8.25 14.75 21.25 20.25 14.25 14.50 17.50
AVE. OIL CONSUMPTION 9.9 9.3 8.6 9.1 10.5 9.2 9.6 7.5 8.4 6.9 9.2
EOT OIL CONSUMPTION 6.9 7.7 7.0 7.4 9.0 9.3 7.8 7.4 8.3 6.6 8.2
Shaded tests have not been TMC verified.
J. L. Zalar
Page 7 6/9/01
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1Q STATUS

PC-9 MATRIX
TEST TYPE 1Q 10 10 10 10 10 10 1Q 10 10 10
MATRIX LAB NO. 5
MATRIX STAND NO. 7
PC-9 OIL CODE PC-9A
BASE OIL CODE 1
TECHNOLOGY CODE X
MATRIX RUN NO. 2
START DATE 17-Apr-01
EOT DATE 9-May-01
VALID
FAX BACK
ASTM NOTIFIED
RESULTS
WEIGHTED DEMERITS 313.6
TOP GROOVE CARBON 24.50
TOP LAND CARBON 4.00
AVE. OIL CONSUMPTION 7.9
EOT OIL CONSUMPTION 8.8
Shaded tests have not been TN
J. L. Zalar
Page 8 6/9/01
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Summary of Events Required for PC-9 Licensing

J. L. Zalar 5/24/01

1999 2000 2001 2002
ID | Task Name Start Finish Q1]/02/Q3/04|Q1]/Q2]Q3]Q4 |Q1]Q2[Q3][Q4{Q1]Q2][Q3
! | Define PC-9 Performance Parameters 3/16/99  3/16/99 |
2 |Design Precison Matrix 3/17/99  5/31/00 N
3 |PC-9 Funding MOA Signed 1/3/00 11/10/00 =
4 11Q & M11EGR Adequate for Qil Devel. 5/15/00  5/15/00 @
® |Finalize Base Oil Selections for Prec. Mtx. 5/31/00  5/31/00 @
® |Finalize Additive Selections for Prec. Mtx. 1/6/00  6/30/00
" |Base Qils Recd. by Additive Companies 7/3/00  9/20/00 %
8 |Blend Matrix Oils > TMC > Labs 9/21/00 11/27/00
® [Final Acceptance of New Engine Tests - 12/5/00  12/5/00 *
10 /PC-9 Matrix Testing * 3/27/0 8/10/01 4-—q|
"' Precision Matrix Data Analysis 8/13/01  8/24/01 |
12 ' HDEOCP Post Matrix Test Acceptance 7/11/01 9/5/01
3 | Subcommittee B Ballot 9/10/01  10/10/01
* |Finalize Pass/Fail Criteria (Sub B Mtg) 10/22/01  10/31/01
> INew Product Development 11/1/01  7/31/02
¢ 1 API Licensing Allowed 8/1/02 8/1/02

7 INJWHOV.LLV
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Jim Wells
ATTACHMENT 4   


Mack T10 Status

o 26 Test Completed ( 20 Verified, 3 ?, )
e Task Force Meeting’s In March & April

e |ssues : Measurements for Oxidation,Oill
Consumption & Deposits

o Estimated Matrix Completion - June 15

GLS 5/23/01
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T10 Matrix Data
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Average Weighted Deposits
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Average Top Groove Carbon
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T10 Matrix Data
Top Land Carbon OIil A
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T10 Matrix Data

Average Undercrown Deposit Oil A
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T 10 Matrix
Top Groove Carbon
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Matrix Oils

G

2T 40 9 ‘9 INJAHOVLLY



10 Matrix
Top Land Carbon
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T 10 Matrix
Average Weighted Deposits
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Ftir Oxidation
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Mack T-10 Peak
FTIR Oxidation
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Mack T-100 Method 5
FTIR Oxidation
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M1l EGR Test Matrix Status

Presentation to
HDEOCP
May 25, 2001
David M Stehouwer

David M Stehouwer, Cummins|inc.
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SwRI SWri
ATTACHMENT 8, 1 OF 10


M-11 EGR Test Matrix Status

OAIll runs on Oil E are Complete
OOnly 3 runs remain
O Expect Matrix completion no later than 6/18

Cummins Inc. M11 - EGR Test Matrix Design
Featured Oil E

Lab 1 Lab 4
1 2 3 4 5 6
E E E E E E
H E H B E B
A G D G A D
F C C F J J
E E
Complete

Pending

David M Stehouwer, Cummins|inc.
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M11 EGR: Status of Data Analysis

OFull data sets from 16 of 26 runs

O7 additional runs are completed and In
process

David M Stehouwer, Cummins|inc.
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Crosshead Weight Loss - Matrix Oil E

120.0

100.0

9.1

8.0

80.0

60.0

CWL (mg)

9.0

8.7

8.2

8.1

8.5

40.0
7.9

250-hr Soot
9.1

20.0

8.2

0.0

David M Stehouwer, Cummins|inc.
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Crosshead Weight Loss
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David M Stehouwer, Cummins|inc.
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TWRL (mg)

Top Ring Weight Loss - Matrix Oil E
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David M Stehouwer, Cummins|inc.
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TRWL (mg)
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David M Stehouwer, Cummins|inc.
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PC9 Matrix Data Oil E, Corrected & Normalized
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David M Stehouwer, Cummins|inc.
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M1l EGR: Filter Delta P Matrix Results

OApply HST correction factor

OReport 250 hr and 300 hr corrected DP
O Plots show range and mean

O Set limit at 250 hr

Oil Filter Delta P @ 250 hrs Qil Filter Delta P @ 300 hrs
800 * 800 *
700 + 700 + ~ +
600 600 1
| *
500 500
& 400 & 400
300 * 300 ¢ *
L

200 200

* l o o o
100 ‘ 100 4+

0 ; ; — — ; ; ; ; 0 : : —— : : ——
A B c D E F G H J A B c D E F G H

David M Stehouwer, Cummins|inc.
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Filter Modification

O SWRI will run oil E with modified filter
O Surveillance Panel to review proper action

oL In

i
Rl LU L R
-_-J:, 9 »-i L

Sep ey Hot-melt beads stabilize pleats

David M Stehouwer, Cummins|inc.
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M1l EGR Test
Piston Deposit Data

Presentation to
HDEOCP
May 24, 2001
David M Stehouwer

David M Stehouwer, Cummins Inc.
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Piston Deposit Ratings: Data

CYLINDER AVERAGE

[ OilCode 1 | 2 | 3 [ 4 | 61 | G2 | 63 | UC [ OCG JUNWTD WTDDMRT] 7GC ] TLC _ JOIL CON.]
CMIR-38927 (E) 25.112 23402  1.738 15 51.125 35625 151 5.35 3.603 149 467 51 25 28
CMIR 38928 (E) 20.147  17.907  2.223 15 38292 28513 1617  7.071  7.223 124 413 38 17 26
CMIR-38929 (E) 2525  24.018  2.022 15 47333  36.155 1.6 2.75 2.95 144 467 47 25 40
CMIR-38930 (E) 23.873 2127  1.942 15 36.958  27.908 15 3.875 1.64 120 409 37 23 24

CMIR-38961 (G) 23.375 28.932 2.052 i85 34.875 36.345 1.6 4.475 3.13 136 458 35 22 24
CMIR-38962 (F) 24.423 . 4.2 2.377

David M Stehouwer, Cummins Inc.
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Unweighted Deposits All Oils
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WEIGHTED DEPOSITS ALL OILS
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David M Stehouwer, Cummins Inc.
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TOP GROVE CARBON
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TOP LAND CARBON ALL OILS
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David M Stehouwer, Cummins Inc.
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1Q Test Status — 5/24

e 6 stands running, 1 in turn-around

e 12 complete tests
— 6 valid (in TMC database)
— 6 awailting validation

CATERPILLAR
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1Q Challenges

e 5 olls have failed
-3xM,A D, E,and P
— 5 have scuffed, 1 lost oil control, 1 operational
— 28%failure rate

« 4 of 5 labs have experienced failures
e 6 of 7 stands involved

CATERPILLAR
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Possible Causes

e Test too severe/Oills not robust enough

« Temperature

— 60 °C for the 1P vs. 85 °C in the 1Q
« Higher temperature required to avoid condensation

 Hardware Limitations
— Lose averaging effect with Single-Cylinder engine

CATERPILLAR
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Suggested Solutions

 Run a “modified 1R” test
— Timing and duration same as 1Q
— OIl known to scuff (PC-9J)
— 60 °C and 85 °C

 |f oil J scuffs at 85 and not at 60, temperature
IS a factor.

e Try 1Q test at lower temperature

CATERPILLAR
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Suggested Solutions

 Measure piston deposits using either the T-10
or M-11 Tests

e Use 1P test
— Sensitive to ash level

e Use "1R" test
— 1Q without EGR

CATERPILLAR
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/Hﬁﬂﬂ'ﬂw‘osits and O1l Consumption

Task Force

Scope and Objectives

» Clearer definition of scope and objectives
requested

» Group recommends the following scope:
— scope of the task force activity be defined to address
any alternative tests which may be required for PC-9
* |ssue of iImmediate concern are piston deposits
and oil consumption due to concerns about the 1Q
test.
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/Hﬁﬂﬂ'ﬂw‘osits and O1l Consumption

Task Force

Status Update
Meeting held May 24th PM

Reviewed status of 1Q test

Reviewed piston deposit and oil consumption data
from Cummins M11 EGR and Mack T10 Tests

Discussed and evaluated options including the
above tests and alternative deposit test not
currently in PC9

Recommendation to HDEOCP follows....
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/Hﬁﬂﬂ'ﬂw‘osits and O1l Consumption

Task Force
Recommendation -1

 Stop the current 1Q Matrix

» Propose to re-configure to the 1R and use the remainder
of the matrix funds to run ~ 10 tests to develop

precision data in the 1R test. 1Q parts would be used.

» Request approval from the matrix stakeholders
(EMA/API/ACC) to allow use of the matrix funds on
this revised target.

» Continued...
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/Hﬁﬂﬂ'ﬂw‘osits and O1l Consumption

Task Force

Recommendation - 2

» We recommend to retain the current base oll
Interchange guidelines in place for the 1P. These may
be revised as data Is generated in the 1R.

» The Surveillance panel would have to re-define stand
calibration requirements.

» The matrix design task force would have to reconvene
quickly to design a 1R matrix.

» We recommend that included oils would be TMC 1005,
Oil A and OlIl E.
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/Hﬁﬂﬂ'ﬂw‘osits and O1l Consumption

Task Force
Recommendations - 3 - Iin addition to 1R

Request ACC PAPTG to provide data from the
RSI database comparing results of oils which have
run in 1K and 1N, 1N and 1P, 1K and 1P,

— Review to determine if there is relationship between
deposits in Al piston and articulated piston

ASTM TMC to provide reference oil mean and
standard deviation where same reference oils used
INn the combinations of tests above.

Meet June 18 to review this additional data
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Infineum Comments on HTHS Limits
for PC-9



Potential HTHS Concerns

o Current SAE J300 limit of 2.9 cP for 10W-30 viscosity
grade Is biased toward passenger car fuel economy.

« Limits applied to fresh oil may not reflect actual

performance in engine after even short periods of service.
— A 2.9 cP oil with a 50 SSI viscosity modifier will shear to 2.5 cP.

— Even the previously requested 10W-35 limit of 3.3 cP on a fresh
oil with a 50 SSI viscosity modifier would shear to 2.9 cP.
 Idle oil pressure and minimum oil film thickness in
bearings are related to lubricant viscometrics.

— Both KV100 loss and HTHS loss after shear are related to one
another as well as to the SSI of the viscosity modifier.

€T 40 ¢ ‘2T ANJNHOVLLY



Vk 100C (cSt)

Viscosity Loss in the HEUI Equipped Trucks

16
15.5
15 4 B "\-\-\-\ | D v )
14.5 _
- —=—155Ss|
10 SSI
135 —e— 25 SS|
\\ \ \\ —4— 60 SSI
13 —@— 55 SS|
\\ —=— 50 SSI
12,5 ~e e
12
11.5 —k
11 T T T T T T
500 1000 1500 2000 2500 3000 3500
Miles

€T 40 € 2T ANJNHOVLLY



HEUI - D 6278 Correlation for 15W40 Formulations

15.00
14.00 1
13.00 1

12.00 1

Sheared KV, HEUI

11.00 1

10.00 1

9.00 + ; ; ; . :
9.00 10.00 11.00 12.00 13.00 14.00 15.00

Sheared KV, D 6278

Excellent correlation between field performance in HEUI equipped trucks and
D-6278 bench shear stability test demonstrated for CH-4 development.
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KV and HTHS Viscosity in Formulation without VM
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Number of Cycles in DIN Test

Basestocks, DI and LOFI do not shear down under DIN test conditions.
*Changes in KV and HTHS can be attributed to the shear down of VMs only.
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KV @ 100 °C and HTHS @ 150 °C vs. Number of Cycles

VM with SSI < 10:

12 40 - : - . : —3.7
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Number of Cycles in DIN Test

« HTHS tracks well with KV
* Insignificant loss of HTHS at the end of test.
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KV @ 100 °C and HTHS @ 150 °C vs. Number of Cycles
VM with SSI ~ 50:
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Number of Cycles in DIN Test

« HTHS tracks well with KV
 Significant loss of HTHS at the end of test.
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% HTHS Viscosity Loss vs. % KV Loss
(5W30, 10W30 and 15W40 Grades)
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» Good correlation between % HTHS loss and % KV loss for wide range
of viscosity grades.
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Oil Pressure (kPag)
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Infineum Concerns

* Inherent dislike for any arbitrary chemical or physical
limits on oil formulations.

« Strong preference for performance specifications.

e Any viscometric limits on fresh oils can discriminate
against the use of more shear-stable polymers.
— As noted previously, KV100 loss and HTHS loss are related.
— The current KVV100 stay in grade limits in APl CH-4 apply to oils
after shear, not fresh.
* No data has been shown to support the need for increased
HTHS viscosity.

— Higher HTHS viscosity will adversely impact fuel economy.
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Impact of Existing KVV100 Stay-in-Grade
Requirement on After-Shear HTHS

3.8

3.6

After-Shear TBS (cP)
w w
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o
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—— <5 SSl| 25SSI —@—35SS|

—— 50 SSI

KV100 Stay-in-Grade
Minimum of 9.3 ¢St

9 10 11
After Shear KV100 (cSt)

12
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Observations on 10W-30 HTHS.

KV100 loss and HTHS loss are related to both one
another and to the shear stability of the viscosity
modifier.

— The existing KVV100 stay in grade requirement of 9.3 ¢St
after shear guarantees a minimum after shear HTHS of 3.0
cP, regardless of VM SSI.

— This is well above the 2.5 cP after shear minimum which
could happen with a 50 SSI polymer oil just meeting J300.
The EMA accepted viscosity grade read for the new
PC-9 tests looking at, among other parameters, engine
wear Is from 10W-30 to 15W-40.

— 10W-30’s must prove wear capability!
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summary

e The use of an after shear HTHS limit makes the parameter
a performance test, not an arbitrary chemical/physical limit

e The existing KVV100 limit of 9.3 ¢St minimum guarantees
an after shear HTHS minimum of 3.0 cP

* No data has been shown to support higher HTHS viscosity.
o Lower HTHS viscosity improves fuel economy.

o SAE 10W-30 oils will need to pass the engine wear tests to
prove their performance capability.

e Infineum recommends an after shear HTHS to 3.0 cP
minimum to conform to the current 9.3 ¢St KVV100 limit.
— 15W-40 after shear HTHS of 3.7 cP minimum is not a problem.
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PC9 HT/HS Recommendation

e 3.7 Minimum for 10W 30 Visc Grade After
Shear

Engine Test Wear Data

Precedent’s of 3.5 in European &
Global DHD-1 Specifications
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ATTACHMENT 14

ASTM PC-9 Elastomer TF Report
To D02.B HDEOCP
May 25, 2001

Round Robin Status

» 7 labs have been sent oil and Elastomers to run in a
round robin

4 labs have finished testing and results are available a
fifth will soon be available

» Messages have been sent to the remaining labs urging
them to complete their tests

o Completed results will be sent to statisticians and TF
for their analysis within the next week

Procedure Status
» The Procedure is posted to the ASTM web site until
the end of the round robin for comment
» 15 persons have access including all 7 labs. If anyone
would like access please contact Tom Boschert at
Tom Boschert@ethyl.com

Next Steps
« Convene the Elastomer TF June 13 to review the data
& analysis - make recommendations to ASTM B0.2
HDEOCP and ASTM D11.15
e D11.15 to ballot procedure with round robin data
 HDEOCP to incorporate into PC-9


mailto:Tom_Boschert@ethyl.com

Studies of the Pumpabillity of Sooted Oils
Using the Extended Range Scanning Brookfield Technique

Highly sooted diesel engine oils (>=5% soot) have been identified as a
source of pumpability problems at moderately low temperatures.

As a consequence, the HDEOCP requested ASTM Subcommittee 7 to
establish a task force (LOTRUO) to investigate methods of determining
the low-temperature pumpability of sooted oils.

The primary concern Is that soot may not only contribute viscosity to
the oil but may also develop structures that alone, or in concert with oll
gelation, curtail engine oil circulation under starting conditions.

Recent reports to the HDEOCP have primarily covered activities using
the MRV-TPL1.

Commensurate work using the Extended Range Scanning Brookfield
Technigue was also thought to be of interest to the HDEOCP since it
has provided considerable amount of information on sooted oils
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The Extended Range
Scanning Brookfield Technique (SBT-XR)

The SBT-XR generates the entire viscosity-temperature curve of a
sooted oil over a wide temperature and viscosity range. From this
iInformation viscosities at desired temperatures can be obtained.

Although the SBT-XR analysis is more rapid than the single-value
approach of the MRV-TP1, results using well-behaved oils (normal
exponential viscosity-temperature relationship) agree.

The technique is sensitive and repeatable with both gelation and soot
structures.

The SBT-XR technique can cover a viscosity range of 300 to
approximately one million centiPoise from 25°C down to -60°C.
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e Results using the SBT-XR agree closely with shorter viscosity range

Scanning Brookfield data.

Viscosity, cP

Viscosity-Temperature Plot
Using SBT and SBT-XR Protocols on LOTRUO Qil
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40,000 SBT /'
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-30 -20 -10 0 10 20
Temperature, °C

30
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e MacCoull, Walther, Wright plot of both the SBT and SBT-XR

shows the close agreement

Ln Ln Viscosity

MacCoull, Walther, Wright Plots of ASTM
LOTRUO Test Oil Using SBT and SBT-XR Protocols

2.8
, 7 J—5:000,000
1,000,000
2.6
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241 50000
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1.9
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e The MRV-TP1 and SBT-XR correlate closely with well-behaved oils

mPaes (cP)

Viscosity

MRV-TP1 Correlation with SBT
for Well-Behaved Fresh and Sooted Oils

70,000
60,000 - m
Sooted Oils
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me
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Fresh Oils y = 1.04x - 300mPaers
20,000 - %D R*=0.979
10,000 - :
O T T T T T
0 10,000 20,000 30,000 40,000 50,000

Viscosity, mPaes (cP)

60,000
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e Sooted oils show a wide range of viscosity-temperature response

not evident from single point measurements

MacCoull, Walther, Wright Plots of Five Highly Sooted Heavy-
e Duty Engine Oils
175,000,000
2.7 A
1T—1,000,000
2.6
T— 500,000 i
. A/OI| D | |
2 | 0000 —— Oil E Oil 6
§ 241 50,000 s v
-(>£ 23 | Centipoise
c
_CI 0o ;—l0,000
R LOTRUO Oil
2 McGeehan, et al.
— 1,000 . SAE 1999-01-1525
1.9 Celsius
— 500 -20 -10 0
18—/ S — I",l
5.5 5.52 5.54 5.56 5.58 5.6 5.62
Ln°K

6 40 9 ‘ST LINJANHOVLLY



e Some sooted oils also show significant gelation

Viscosity, cP

60,000

SBT Viscosity-Temperature Plot
(90°C Pre-Heat)
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-20 -15 -10
Temperature, °C
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e The Gelation Index of sooted oils may result in air-binding

pumpability problems

Gelation Index

SBT Gelation Index Plot
(90°C Pre-Heat)
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Summary

The extended range Scanning Brookfield protocol (SBT-XR) can
provides the complete viscosity-temperature regime of sooted oils in
one test.

The procedure is repeatable and reproducible.

The SBT-XR and MRV-TP1 agree closely with well-behaved oils (olls
showing the exponential viscosity-temperature relationship of non-
structure-forming engine oils.

Gelation and soot structures are both evident in the SBT-XR data thus
far generated.

Results using the SBT-XR agree closely with shorter viscosity range
Scanning Brookfield data.

A round-robin on sooted oils using the SBT-XR protocol is being
considered. Viscosity values will be taken at desired low temperatures
as well as indicate Gelation Index or presence of soot structures.
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