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MEETING MINUTES

HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF
D02.B0.02
June 27, 2000
The Westin Hotel — Seattle, Washington

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. Base oils shipped to selected additive suppliers to blend matrix oils...MDTF
2. Complete hardware changes and lab inspections ...T-10 & M-11 Task Forces
3. Ready or Not ?...1Q Task Force
4. Resolve RFWT issue...HDEOCP
5. Sequence VIl for L-38 ?...HDEOCP
MINUTES
1.0 Call to Order
1.1 Chairman Jim McGeehan opened the meeting at 1:08 PM on June 27, 2000, in the
Grand Ballroom | of The Westin Hotel in Seattle, Washington. There were 12 members
or representatives and approximately 69 guests present. The attendance list is shown as
Attachment 2.
2.0 Agenda
2.1 The agenda for the meeting (Attachment 1) was reviewed and requests for time to
discuss the L-38 / Sequence VIII and the JDQ-78A were deferred to new business.
3.0 Meeting Minutes
3.1 The minutes of the April 26, 2000, meeting were approved as posted on the TMC
website.
4.0 Membership
41 There were no membership changes.
5.0 Matrix Design Task Force
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6.0

7.0

8.0

9.0

51

5.2

5.3

Don Marn presented the MDTF report (Attachment 3) and indicated that the number of
oils to be used in the test matrices was back to 9, consisting of 3 base oils [(1) Group |
and (2) Group Il] and 3 additive technologies. He projected that the blended oils would
be available by mid-September and could be available earlier. There is still some
uncertainty with regard to the number of T-10 stands, which will be used in the T-10
matrix, but the cost to the ACC, APl and EMA would remain the same. EMA needs to
identify the 3 additive technology suppliers so the base oils can be shipped to them for
blending the matrix test oils.

Characteristics of the base oils selected for use in the matrix are as follows:

Group | 78% Saturates 1500 ppm Sulfur
Group I 92% Saturates 200 ppm Sulfur
Group I 99% Saturates <10 ppm Sulfur

Don Marn moved for acceptance of the matrix design using 9 test oils with 26 M-11 EGR
tests, 28 1Q tests and 26 or 28 T-10 tests. Various seconds. The motion passed with 11
for, 0 against and 0 abstains.

T-10 Status Report

6.1

6.2

6.3

Brian Lawrence presented the T-10 Task Force report (Attachment 4) and requested that
oil samples from either T-9 or T-10 tests be forwarded to Joe Franklin for use in
development of the IR method for oxidation. He also noted he is being transferred back
to the U.K. and Wim Van Dam will become the T.F. chairman.

Greg Shank presented “proof of concept” discrimination data for the T-10 (Attachment 5).

Brian Lawrence moved to accept the recommendation of the T-10 T.F. that the test has
demonstrated “proof of concept” and is ready to start matrix work, subject to another T.F.
review and approval. Motion seconded. John Zalar brought up that approval by the
HDEOCP that the test was ready to start matrix testing would trigger billing of the
stakeholders per the memorandum of agreement (MOA) for that particular test. The
motion passed with 12 for, 0 against and 0 abstains.

M-11 EGR Status Report

7.1

7.2

John Graham presented some recent Cummins experience with EGR engines in the field
and the M-11 EGR Task Force report (Attachment 6).

John Graham moved acceptance of the M-11 EGR test as meeting “proof of concept” for
PC-9 matrix testing, subject to M-11 T.F. assessment of proposed hardware
improvements on or before September 7, 2000. Motion seconded. The motion passed
with 12 for, 0 against and 0 abstains.

1Q Status Report

8.1

No one from Caterpillar was present and no task force report was given. Jim McGeehan
expressed there is some concern that the test does not discriminate. He also reiterated
that tests not ready in time for the matrix would be dropped from the category.

Oxidation Task Force

9.1

Rich Lee summarized the Oxidation Task Force report and actions from the last
HDEOCP meeting. See the minutes from the April 26, 2000, HDEOCP meeting for his
complete presentation.
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10.0

11.0

12.0

13.0

14.0

15.0

Volatility Task Force

10.1  CIiff Venier has agreed to chair a Volatility Task Force and is seeking additional task
force members as well as data on heavy duty engine oils. He presented some current
volatility limits and proposed some questions for the T.F. to address (Attachment 7).

Sooted Oil Pumpability

11.1  Chris May gave a LOTRUO report (Attachment 8), noting that they have received more
oils and are close to having enough samples to initiate a round robin using the standard
low temperature tests (CCS, MRV). They still could use 1 gallon samples of drain oil
containing 5% or more soot.

11.2  Work they have already done indicates a sensitivity of some of the tests to the pre-
condition of the oil. A standardized pre-conditioning may be necessary to obtain
repeatable results. Modified equipment and new procedures are also being evaluated.

Elastomer Task Force

12.1  Tom Boschert presented the Elastomer Task Force report (Attachment 9) and
recommended that the elastomer requirements NOT be part of D-4485, but rather be part
of an EMA or OEM specification.

PC-9 Timeline

13.1  Brent Shoffner presented the PC-9 Timeline forecast (Attachment 10) and is now
predicting the “API license date” as sometime after September, 2002.

Roller Follower Wear Test

14.1  Dick Kuhlman made a presentation (Attachment 11) contending that the RFWT is
redundant to the M-11 and should be dropped from consideration as part of PC-9.

14.2  Frank Bondarowicz made a presentation (Attachment 12) contending that the RFWT is
not redundant and should be kept in PC-9 because International will continue to use
those cam followers for many years in their engines.

New Business

15.1  Zack Bishop approached the HDEOCP about the possibility of substituting the Sequence
VIII test for the L-38 test in older heavy duty categories which are still active. He
presented some data (Attachment 13) from the Sequence VIII matrix, which indicates the
Sequence VIl would directionally give the same answers as the L-38. Don Burnett
stated that the L-38 fuel is very stable, but if labs have supplies they don't need, they
should contact Phillips. Rich Lee proposed using the Sequence VIII as an alternative test
to the L-38, in active heavy duty categories, and the motion was seconded. Brian
Lawrence proposed an amendment that further investigations take place and report back
to the HDEOCP. The amended motion passed via voice vote with no objections or
abstains.

15.2  Ken Chao requested facilitator support in elevating the JDQ-78A test method to an ASTM
standard. Ralph Cherrillo indicated this was permissible if there was additional support
for doing so. John Graham moved and Ken Chao seconded providing facilitator support
to elevate the JDQ-78A test method to a standard. The motion passed with 11 for, 0
against and 1 abstain.
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16.0  Adjournment

16.1  The meeting was adjourned at approximately 4:00 PM on June 27, 2000. The next
meeting is scheduled for September 20, 2000, in Chicago at the Holiday Inn International
— O’Hare.

Submitted by,
Jim Wells
Secretary to the HDEOCP



Final Agenda

ATTACHMENT 1

Chairman/Secretary:

Topic:

Desired Outcome:

Westin Hotel
Seattle, WA
June 27, 2000
1:00-5:00 pm

PC-9

Jim McGeehan/Jim Wells

e EGR Tests Discrimination
o Matrix Design Task-Force recommendations
 Introduction Date Time Line

TOPIC PROCESS WHO TIME
Agenda » Review Agenda & Desired Outcome Group 1:00-1:05
e Voting members
Minutes e April 26, 2000 Minutes Group 1:05-1:15
Approval
Qil Volatility « HDEOCP approved oxidation tests Rich Lee 1:15-1:30
e Qil Volatility Task Force formation Clifford Venier
Matrix Design * API&NCDT recommendations Don Marn
e Formulation matrix Ralph Cherrillo 1:30-2:00
*  Test matrix
e Costand Time
Status of EGR tests & e Mack T-10 Greg Shank 2:00-3:00
discrimination +  Cummins M-11 John Graham
e Caterpillar 1Q Dave Nycz
Sooted Oil Pumpability | ¢ Task force report Chris May 3:00-3:30
Elastomers e Task Force Report Tom Boschert 3:30-3:45
PC-9 Time line » Total overview Brent Shoffner 3:45-4:.00
Roller Follower Test * Need for roller Follower tests versus Dick Kuhlman 4:00-4:15
the Cummins M-11.
Next Meeting « Date and place Jim McGeehan 4:15-4:20
New/ Old business . Group 4:20-5:00
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Bondarowicz, Frank ., oz pnrront . Frucikt map mieridss corms.

10400 West North Avenue Dept. 555
Melrose Park IL 60160

b~ Lowcouce fo(‘
Fetterman, Pat

Infineum USA LP

P.O. Box 536

Linden, NJ 07036

Graham, John P.
Cummins Engine Co.
MC 50183

P.O. Box 3005
Columbus, IN 47202

Huang, Aimin

Equilon Enterprises LLC
333 Highway 6 South
Houston, TX 77082

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

Larkin, Dan

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

Lee, Rich

Chevron Research and Technology Co.
100 Chevron Way

Richmond, CA 94802

Sowsilew  @. M- Shamn'e
Somds Premco

p-c. Box 10538 . -
D Loduin 3i3W, Samds Brbiu

KENNETH CHAO

Deere & Company
Ro.Bex 8000
Waterlse , TA S0704-8000

(708) 865-4030

(708) 865-4229 %

frank.bondarowicz{@nav-international.com

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

(812) 377-6569
(812) 377-7808

/75

.p.graham@ctc.cummins.com

(281) 544-8972
(281) 544-8150
ahuang(@equilon.com

(856) 224-2432
(856) 224-3678
steven kennedy@email.mobil.com

(313) 592-5730
(313) 592-5952
dannv.larkin@detroitdiesel.com

(510) 242-2988
(510) 242-3173
rhle@chevron.com
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MEMBERS
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CHAIRMAN

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

Olree, Bob

oM Pes coh t }OWWZ
Mail Code 486-734=804 55@—/05 ~160 G479 ~o0

General Motors Corporation
30003-Van Dyke- zpaf v Mol e 4
Warren, M| 480909086 S 055

Passut, Charles

Ethyl Corporation

500 E. Spring Street

P.O. Box 2158

Richmond, VA 23217-2158

Quinn, Michael J.
Caterpillar Inc.

501 SW. Jefferson Ave.
Peoria, IL 61630-2172

Shank, Greg

Mack Trucks, Inc.

13302 Pennsylvania Avenue
Hagerstown, MD 21742-2693

SECRETARY,
Wells, Jim
Southwest Research Institute
6220 Culebra Road

P.O. Drawer 28510

San Antonio, TX 78228-0510

NON-VOTING

Williams, Lewis

The Lubrizol Corporation
29400 Lakeland Blvd.
Wickliffe, Ohio 44092

(510) 242-2268
(510) 242-3758
Ham{@chevron.com

A
" o

207y

(810) 492-2268
(810) 5¥5=27—329 % -
robert.olree@em.com

(804) 788-6372
(804) 788-6388
charlie passut@ethyl,corn

(309) 578-6142
(309) 578-6457

quinn.michael.i@cat.corn

(301) 790-5817
(301) 790-5815
greg.shank@mackirucks.com

Jri e

(210) 522-5918
(210) 523-6919

iwellsi@swriedu

(440) 943-1200 ext 1111 9&7‘" W,m
(440) 943-9244 E Fov

lawm{@lubrizol.com
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Birke, A. H.

Equilon Enterprises, LLC
Westhollow Technology Center
3333 Highway 6, South
Houston, TX 77082-3101

Boone, Edward
Sunoco Inc.

P.O. Box 1135

Marcus Hook, PA 19061

Boschert, Tom

Ethyl Corporation

2000 Town Center, Suite 1750
Southfield, Ml 48075-1 150

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

Phillips Chemical Co.
B92 AB

Bartlesville, OK 74004

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

(281) 544-7638
(281) 544-6196
ahbirke@edquilon.com

i_/

(610) 859-1 656
(610) 859-5861
Edward F Boone@sunoil.com

(248) 350-0640 7 Cﬁ

(248) 350-0025
tomm boschert@ethyl.com

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

(210) 877-0221
(210) 690-1 959
rbuck@itesteng.com

(918) 661-7601
(918) 661-8379 % /3

deburne@ppco.com

M 897-8069
g

(94'4) 897-8069
‘éﬂ'bu schw a/a aol.com /

(630) 961-7986
(630) 961-7616
campbej@bp.com
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Cave, Wayne H.

TEI (915) 292-4636

HCR# 3, Box 82 (915) 292-4649

Del Rio, TX 78840 kvdrti@worldnet.att.net

Chao, Kenneth

John Deere (319) 292-8459

P.O. Box 8000 (319) 292-8441

Waterloo, IA 50704-8000 chaokennethk@idcorp.deere.com

Chasan, David

CIBA Additives 6]1 YW 7852 ¥Ug

540 White Plains Road ( ] |

P.0. Box 2005 qi4) 72352568

Tarrytown, NY 10502 david.chasan@cibasc.com

Cherrillo, Ralph

Equilon Enterprises, LLC (281) 544-8785

3333 Highway 6, South (281) 544-8150

Houston, TX 77082-3101 racherrillo@equilon.com

Clark, Dick

API (202) 682-8182 fZ

1722 O4FL St., NW (202) 682-8051 | (Q

Washington, DC 20005 clarkd/@api.org

Clark, Gil (lasima Y A}H‘"ﬁ"

Spueitse-FreleGonsultancy ™ (248)%&‘1\3%4320 ,

117 E. Church St. . fhank” (248) s3e=r099” $52- A4F57 -

Lake Orion, MI 48362 sdclark63@juno.com

Colbourne, David

Shell Research Ltd. 44 (0) 151 373 5612

P.O.Box 1 44 (0) 151 3735475

Chester, England CH1 3SH david.d.colbourne@opc.shell.com

Crosby, Teri
Oronite (510) 242-5563
100 Chevron Way 60-1 210 (510) 242-1 930

Richmond, CA 94802 tacr@chevron.com
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Phone No.
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PRESENT

Deane, Barry ‘
Exxon Mobil Resesrety Res¢iol & Fngine

Re=Be=2208- (00 Bi/li- spet™hd (2243697305

BatoPrROmgem 088 aulifiry , AT hodoane@ersmieom
p Fobkt

Denton, Vicky

F&L Asia Publications, Inc. (632) 809-4665

POBox 151 Ayala Alabang Village
Post Office 1780

(632) 807-5490

flasia@l-manila.com.ph

Muntinlupa City, Philippines

Ferrick, Kevin
API (202) 682-8233
1220 L St., NW (202) 962-4739

Washington, DC 20005 ferrick@api.org

Girshick, Fred W.
INFINEUM

1600 E. Linden Ave.
Linden, NJ 07036

(908) 474-3247
(908) 474-2085)

Gomez, Redescal
PDVSA Intevep

APDO 76345

Caracas, 1070A Venezuela

(582) 908-6754
(582) 908-7723
gomezrividpdvsa.com

Graham, Mary

Conoco

P.O. Box 1267

Ponca City, OK 74602-1267

(580) 767-4013
(580) 767-4534

F5b -1 -T>72g
716204 Fiy

5://7- €. Pege @ Cmadd, Molyf, py m

i

marv.e.graham{@usa.conoco.com

Gutzwiller, Jim

Infineum USA, L.P.

4335 Piedras West, Suite 101
San Antonio, TX 78228

(210) 732-8123
(210) 732-8480

James.Gutzwiller@infineum.cpm

Herzog, Steven
RohMax USA, Inc.

723 Electronic Drive
Horsham, PA 19044-2228

(215) 706-5817
(215) 706-5801

s herzogdrohmax. com
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PREVIOUS GUESTS
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Iwamoto, Ross
76 Lubricants Co.
1920 East Deere Ave.
Santa Ana, CA 92705

Keller, Jerry

ALl

6735 S. Old Harlem Ave.
Chicago, IL 60638

Klein, Rick

Oronite

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

Knight, Stephen
Test Engineering, Inc.
12718 Cimarron Path

San Antonio, TX 78249

Kuhlman, Dick

Ethyl Corporation

2000 Town Center, Suite 1750
Southfield, Ml 48075

May, Chris

Imperial Oil

453 Christina St., S.

Sarnia, Ontario N7T 8C8 Canada

Marn, Don

Lubrizol

29400 Lakeland Blvd.
Wickliffe, OH 44092

Mauamaro, Glenn
CIBA Specialty Chemicals
540 White Plains Rd.
Tarrytown, NY 10591

(714) 428-7409
(714) 428-7498

Hwamoto@tosco.com

(708) 563-0900
(708) 563-0087
kellereh@@aol.com

(248) 540-3277
(248) 540-3279
rmkl@chevron.com

(210) 877-0225
(210) 690-1 959
sknight@testeng.com

(248) 350-0647 ﬁélL

(248) 350-0025
dick kuhimani@ethyl.com

(519) 339-2827
(519) 339-2317

chris.j.may{@esso.com

(440) 943-1200 ext. 1481 ‘\/l
(440) 943-2360 .

dim@lubrizol.com

(914) 785-4221
(914) 785-4249

glenn.mazzamaro{@cibasc.com
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Migdal, Cyril
CK Witco

Middlebury, CT 06749

Mitchell, Bill

John Deere & Co.

P.O. Box 8000

Waterloo, |A 50704-8000

Nann, Norbert

Nann Consultants Inc.

59 Edgehill Drive
Wappinger Falls, NY 12590

Oliver, Rick

RSI

2805 Beverly Dr.

Flower Mound. TX 75022

Olszewski, T. A.
Exxon Company USA
800 Bell Street

Houston, TX 77252

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

CS

~Reckham-dack o o

Lubricants World

4545 Post Oak Place #248- #= 250

Houston. TX 77027

(e59

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

(319) 292-8241
(319) 292-8441
MitchellWilliamE@idcorp.deere.com

295

(94'45 297-4333

(9147 207 4334 e
norbnann i @aol.com

(972) 724-7136

crickoliver@@home.com

(713) 656-4398
(713) 656-5301
tom.a.olszewskifexxon.com

(918) 495-5937
(918) 495-5935

rpatri ] @citgo.com

44 (0) 118 976 5459

steven pearse(@burmahcastrol.com

T sesese OIS /@)’w&

MC;C«J’VLQ-S@ e ;,ue/.z,_(c .Covn
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Place, William E.

Oronite

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

Ratliff, Kevin

BP Amoco

150 W. Warrenville Rd.
Naperville, IL 60563

Romanoschi, Ovidiu
Infineum USA LP.

P.O. Box 735

Linden, NJ 07036

Rumford, Robert H.

Specified Fuels & Chemicals, LLC
1201 South Sheldon Rd.
Channelview, TX 77530-0429

Runkle Jr., William A.
Valvoline Company

LA 3 South

P.O. Box 14000

Lexington, KY 40512-4000

Schaus, Jerry
AutoResearch Labs., Inc.
6735 S. Old Harlem Ave.
Chicago, IL 60638

Selby, Ted

Savant, Inc.

4800 James Savage Rd.
Midland, MI 48642

Shoffner, Brent
Perkin Elmer

5404 Bandera Rd.

San Antonio, TX 78238

(248) 540-3277
(248) 540-3279
wepldichevron.com

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

ratlifks@bp.com

(908) 474-3335
(908) 474-2298

ovidiw.romanoschi@infineum.com

27

(281) 457-2768
(281) 457-1469
rhrumford@specified].com

(é‘ig;‘) 357-7686
Gsq (68) 357-3343

wrunkle@ashland.com

(708) 563-4257
(708) 563-0087
schaus.ali@prodigy.net

(517) 496-2301
(517) 496-3438
tselby(@savanteroup.com

(210) 647-9457
(210) 523-4607

brent shoffner@perkinelmer.com

y e
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Stehouwer, Dave
Fleetguard inc.

P.O. Box 6001
Cookeville, TN 38506

Stevens, Mark G.
Infineum USA LP.
P.O. Box 735
Linden NJ 07036

Sutherland, Mark

Ethyl Corporation

9901 IH10 West, Suite 800
San Antonio, TX 78230

Tarbox, Steven R.
76 Lubricants Company
1920 E. Deere Avenue
Santa Ana, CA 92705

Tucker, Richard

Shell International Petroleum Co.
P.O. Box 1380

Houston, TX 77251-1380

Van Dam, Wim
Oronite

P.O. Box 1627
Richmond, CA 99802

Venier, Cliff

Pennzoil-Quaker State

P.O. Box 7569

The Woodlands, TX 77381-2539

Vidal, Andre

Total Raffinage Distribution

Cedex 47

92069 Paris La Defense, FRANCE

(931) 528-9560
(931) 372-9899

dmstehouwer@fleetguard.com

(908) 474-2700
(908) 474-3637 ;
mark.stevens@infineum.com

(210) 558-2818 : S —
(210) 696-4029

mark sutherland@ethyl.cor

(714) 428-7400
(714) 428-7498
starbox@tosco.com

(281) 544-8354
(281) 544-6196
rftucker@shellus.com

(510) 242-1404
(510) 242-3173 g
wvda@chevron.com i

(281) 363-8060
(281) 363-8179
cliffordvenier@pzlas.com

33 (1) 41 35 2482
33 (1) 41 358561
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ASTM

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

PREVIOUS GUESTS

ATTENDANCE LIST

JUNE 27, 2000

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

Wakem, Mark

Shell Research Ltd.

P.O. Box 1

Chester, England CH1 3SH

Whitacre, Shawn D.

Cummins Engine Co.

1900 McKinley Ave. M (C ; Sol@d
Columbus, IN 47201

Wilson, Malcolm W.
Chevron Global Lubricants
100 Chevron Way
Richmond, CA 94802

Zalar, John
6555 Penn Ave.
ASTM TMC

Pittsburgh, PA 15206

Dine Kisu

LuRizee Con?
29400 AEUD BLVD

ZACK  BISHP
CHevRoN CHemiCAL Co

oRoN11E  GLOBAL TECHWoLoGY

y502 CeNERVIEW, SUTE 210
sAn AWM, TR 78228

lop\ e Crcgg
SwikT

L;;.D Cur,fg YA E g
Sheas A,:l—:;-tcl f¢ 0@‘9

‘ZO\/ Sk (’a/H (Abq)

DErtreTT DiESEr Cole

(3400 CUTER DRIWE WwEsST
MicHigAn 4 K239 46502

Det e

44 (0) 151 373 5779
44 (0) 151 373 5475
mark.p.wakem@opc.shell.com

(812) 377-9842 <Spw
(812) 377-7808

s.d.whitacref@cte.cummins.com

(510) 242-1 292
(510) 242-2358
maww{@chevron.com

(412) 365-1 047
(412) 365-1 005

Hzi@tme.astm.cori.cmu.edu

>7

40 39?7 Y43¢

Yo 9¢3 70/3
Dkt @ CoBruzoe . Cem

pi
2

C,ub) 73)-5bo5
(/uo} 73’“599?
2R.p1 @ CHEVRON - com

¥

L (315) S$F32 -2823

FA (;ub> L84 - 523

weroFF @ Swki, ORE

P (zcz) 542-57Sy

ex (313) Sq2-7%5¢

Roy Smutr @ dDetreT Dicsir |, Coam
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ASTM

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

ATTENDANCE LIST
JUNE 27, 2000

GUESTS
Phone No. ROOM
Fax No. FEE
e-mail add.

Name:___ &GARYy ~7TTET2E /v~§-77-¢’$a 3
Company: WEE R AC, He 10-690 3621
Address: L4 9ty e7=e A OO 27

< A doa i T 28245
Name: \:)—'lw\ ﬁQf

Company:___ Un o ./ (/uzmm VAN A3 - S73-235Y
Address: /99 Heoasen Rl - By Q83 -5773 -a1e5”
N i e bur)i (T oe7499 T Buramrd é Cre. wf)ﬁn G Vi Comn

Name: ] €& u /5744%’77'%6
Company:___ S e TH~C RET KESRARCE i I Ty ST B
Address: & o O Gl Boi A LD

———

= A %m/uec/ T 782 %
Name: /%/é A,/r/lc' 2/d-JeL 30

Company: Z
Address:__ 4210 ([ lebe KJ.
SCv 4—- )l:zL@ 7/% 7/7/3X

Name: | VM/[/ wlﬂ/;ﬂf 67L

Company:_Swg |

Address:__ (220 &a?ﬁm EZ S &M .M‘/
Name:__Cz=Brrra (GpumrieD (2400522 - 2052
Company:_Sp sranwiesr KAESEALCH, — [N<STZ72(7Z L2pY522- 5907
Address:_c220 7804 KD ﬂé‘m‘nﬁ’g{&vd.o/ﬁ
Sane Auzmacess, 7x 72357
Name:__ 2080, Goope cw (Tew) 3oz -4S(-1326
Company: Q¢ T ¢ Seesees  LLC CFax) R0 -y SI—i38¢
Address: 2 (¢ Sxeccotive (DR, Hoqgg,& & ockel pz;éa,&& com
New ar 1€ De (9702,
Name: SE2AST7AN CoNTE- GRAND [Saif) 4329 2000
Company:__@EPSoL YOF roqy) 4229 z2e o
Address:__E<peralide zZss ©O.F SO« ,
2UENO S KiRES Aleen /A evtail  SCoNTE gR (EOEMA/L. WFE.com /R
TRaewe Ou\ve Q7 ~-T2w-T13h
¥sT
o705 REVER LY DR

Et oel Moo N> ’;_57;;77——’ eue. (: Q\j‘;cléol\’vev*@)aowe.cmp\
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ASTM

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

ATTENDANCE LIST

JUNE 27, 2000

GUESTS
Phone No. ROOM
Fax No. FEE
. e-mail add.
Name: ‘1?’/0*{ N \T""W‘If S Tt
Company: N
Address:___ oo \e&T( _
Py Qo o APt S, Py € UoA CoNSCo: Qs
Name: _&‘A/b\.w—rw (\‘AQL)’/VL (B - 5
Company: Lo | Gk Lo td) 12 -840 —T4Z5¢
Address: ECCrnos (G choiu weok . Qe
Name:___ L, Maerv  Graves, IR (,30-420-49 25
Company:_13P_AMoCo CHeMICAL 630 - J61-T757%

Address:__Gmemmetmts. [0 20X 30[] M.5. C2 GRAVESLM®@ gP. Couy
NarguiLs L (oseo-"To(l

Name: /(lnf /75/7[/%%% Zie, 529 2112 .
Company:_&iibsi ca 10 Eﬁg/n Lers . fmc . ol o E_&_Tdbricalion esg: neers - Com

Address: /7/9 £ Todsd
ich foo [E= 72/ &

Name: \737114 §~nc‘/jef
Company;_Lebrico fa9n  (hginees, (nc Stnder] & [iihricelzon £n5)n eers, €O
Address: /(9 £ Jedsa ©

/A//’é/)//ﬂr = £72 1t

Name: /{ £a //O,pc 25/-359-06573
Company:_(4 ¢ 7/0n Chemical o Jokd@ chevran.com

Address:_scb2 /f/’ns,ucac( Dr.
/e fageiond TX EF339

Name: 'é'gﬂ-c/m’( 5,#9@/0(5 /7 P61 2926
Company:_LLC LuhneandS ;f%;ngf*z?ﬁ&&fam
Address: 29S Gree J have B-.

(i WA fo. /704

Name:___ ALEX ScULETTENBCRE . q(f -66(-2563

Company:_Pi(( (PSS P& TRoLEVM Ex: —CC({ -F0&C
Address:_|4-& AL, PRC
QARTIAZTOVICLLE Ol 700 & cadschoef gpco.c_om
Ciies Do/vﬂjt»/ pd 323-88)- 1)
UthQgemar

2y])  Siwersine ko

5. & Uw gema, (o
U\)‘J\m].uj\hw De {%8)-0 Ctes deqgh/ 9
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ASTM

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

ATTENDANCE LIST

JUNE 27, 2000

L 4

GUESTS
Phone No. ROOM
Fax No. FEE .
e-mail add.
Name: LGORY sk ors 2/0-&2£-2859
Company:__ g meyric <oy £E7onl fom (o4 So<TagS <EEe Aravs
Address: I s Cepaps £t D L£CELCONR D AV Com
SHe/ Dnrpan o/.'7j( 78230-33 /7‘
Name: FAURE Domintay e @3) & 3 o2 6“056/%9/15 6o 92
Company:__ ELF _ANTAR FTRANCE do minigo €« Faure(@) cres. elf~2ntar. Pr
Address:__ &ERES , RP22, €9360 SANT SYMPHOR(EN D'o2owm
e AN ce
Name: Vi Zl Eme/ SO - RY2-23¢2
Company:_ CACVRON IR EULTS COmfAtny 10 ~ad2-Us b A&
Address:__ad CHEVRON (WJAY TN 2I@ CHEVZGA. L
(s CtHtmOND |, LA P40
Name: Ao\m/@ SQ\A\A TAUANA_ o - 242- S613
Company:_Closes. ©relo b= Qo . Si1o- 242 - ISR s

Address: OO Clneapromw. D Cost @ chertoun . oy
TVilchwoud <A 0%34—802»%2'2 =

Name: " jaet X/ taz Rref FE8 [FEF

Company:_Aucecpi focFim sl (A7 R o2 1728  FAK

Address:__ 77 & trounan (il Ledterm Y anr (2 Avt i EF. Loyt
BEApIBRD, /A . /675 —

Name: C Y ARLES GLemdkn C3s 8873937

Company:_ADE < RP- / SNH GLOBAL, N.Y, (25 BB o749 Y

Address:_ 2 geLTI 0O <OONTY Ling RD. charles- glemskT RJCNY-Lem
BURQ R1DGE, T GO¥%] v

Name:_ Gigcdon Cox

Company:__7armnar Co.

Address:_ 4800 Tawmes Sovage Rd- pidlond mI Liefe
gef. 517 £96-230%  Emgly: jcox@mn@m;p-wm

Name: ﬂoN_ BT Fo5 -632—/SBP PH
Company: TS Y ZACSo< - GoS—3233— S194¢ FAX
Address: 273 QuntPEAL P Bl iire.Ten ’

ovT. CAVAIA LT7L2TS
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ASTM

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

ATTENDANCE LIST

JUNE 27, 2000

GUESTS
Phone No. ROOM
Fax No. FEE
) ) e-mail add.
Name: & Py P-4 ~ /2.5
Company: ST rfsesm LLE 509 2226
Address: S Lins AL s on R g V. Com
Fonde. ¥ SSPYD
Name: 'Boﬁ St Géﬂmn re; 751 -5€1-2393
Company:____C @oneion) CoeeornTion) 2%(- g7 -033§
Address: OELT)  AAPICE (AE vobest - %qeqwxe\ w@(‘n}‘u(ﬂ@‘m (‘a\'f, Corrn
Hoosto, , T 7170069
Name: e Blain GroThiert ()4 32¢e2 503%
Company: EuE AvTA.  Cilthwes (ANNG 24 0260327
Address: CMLES RP 22 BE3En SorlilZE  Erovnw LE
Q(Q(Y\.’ Z)uu&’hl'f‘@ Q/QF e{F’{ p(-
Name: “Jim RMM S10 242 3410
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Company:_Lyrge ‘A’ Gersere PAGR2INVE

203 -Y/6 - oniL
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AL Watere, YA 220>
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Gy ye =S85y
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PC-9 Matrix Design Task Force

Status Report
To

ASTM DO0O2.B
Heavy Duty Engine Oil
Classification Panel
Tuesday June 27, 2000

Westin Hotel
Seattle, Washington
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PC-9 Matrix Design Task Force Update

Final Formulations Matrix (9 Test Oils)

» Three Base Oils: One Group 1 and Two Group 11
» Viscosity Grade: SAE 15W-40
» Technology: Three DI + VM Combinations

Base Oil"

Technology |

A X X ¢
B P ¢ X X
C X X X

Component Key

Technology A B C

Base Oil 1 (| [ el

Viscosity Grade 1
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PC-9 Matrix Design Task Force Update

PC-9 Test Matrices:

« Statistical Matrix Designs for:
M11/EGR, 1-Q/EGR, T-10/EGR
» Designed to Provide:
e Precision/BOI along with Reference Oil/LTMS Data

e Number of Tests:

. M11/EGR = 26
. 1-Q/EGR = 28
. T-10/EGR = 26 or 28

 For Each Proposed Test Matrix
e Cost Estimate Developed
* Project Timeline Developed

TT 40 € 39Vd ‘€ INGWHOVLLY



PC-9 Matrix Design Task Force Update

Stand/Lab Test Capacity For PC-9 Matrix Project

Calibration Requirements For Each Lab:

First Stand = 3 Tests
Additional Stands = 2 Tests

M-11/EGR 1—Q/EGR T-10/EGR
Maximum Number of
Stands 6 7 6
Number of Labs
Participating 4 6 5
Test Prices Used M-11/EGR $85,000
For Project 1Q/EGR $60,000
Cost Estimates T-10/EGR $65,000
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PC-9 Matrix Design Task Force Update

Test Matrix Design & Project Cost

PC-9 Test: M11/EGR 1Q/EGR T-10/EGR Total Cost
# Tests $ # Tests $ # Tests $ # Tests $
Number of
26 2.210 28 1.680 26 1.690 80 5.580
Tests:
rojectCost | 95 | 0850 | 8 | 0480 | 9 |0.585| 27 | 1.915
(Funding Group)
*Calibration Requirements: 3 Tests for First Stand, 2 Tests for Additional Stands in Each Laboratory
Test Prices Used M-11/EGR | $85,000 4/ 6
For Matrix Project 1Q/EGR $60,000 6/7
Cost Estimates T-10/EGR $65,000 5/6
5
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PC-9 Matrix Design Task Force Update

Matrix Design Options & Project Cost
Stand/Lab Test Capacity For PC-9 Matrix Project

Calibration Requirements For Each Lab:

First Stand = 3 Tests
Additional Stands = 2 Tests

T -I07E&GR
M-11/EGR 1-Q/EGR _
iAlternative)
Maximum Number of
Stands 6 7 -
Number of Labs

Farticipating 4 6 s
Test Prices Used M-11/EGR $85,000
For Project 1Q/EGR $60,000
Cost Estimates T-10/EGR $65_ 000
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PC-9 Matrix Design Task Force Update

Test Matrix Design & Project Cost

(using an Alternative T-10 Matrix)

PC-9 Test: M11/EGR 1Q/EGR T-10/EGR Total Cost
# Tests $ # Tests $ # Tests $ # Tests $
Number of
26 2210 28 1.680 28 1820 82 5.710
Tests:
Project Cost
. 10 0.850 8 0.480 9 0.585 217 1.915
(Funding Group)
*Calibration Requirements: 3 Tests for First Stand, 2 Tests for Additional Stands in Each Laboratory
Test Prices Used M-11/EGR $85,000 416
6 / 7

For Matrix Project

Cost Estimates

1Q/EGR | $60,000

T-10/EGR $65,000

5 / 7 |Alternate T-10

7
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PC-9 Matrix Design Task Force Update

Matrix Design Options and Project Timing

Matrix Timing:

Test Labs | Stands | Tests |Tests/Stand|Test Length| Test Time/Stand”
M11/EGR 4 6 26 5 300 h 1500 h
1Q/EGR 6 7 28 4 504 h 2000 h

T-10/EGR 5 6 26 5 300 h 1500 h
Alternate 5 7 28 ¥4 1200 h

* Does Not Include Any Rebuild Time Between Runs

8
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PC-9 Matrix Design Task Force Update

PC-9 Test Matrix Running Time

2000

1500 |

0 M11/EGR & T-10/EGR

1000
Test

Hours/Stand

500

Number of Runs per Stand  Hours per Test
Stands

Hours per
Stand*
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PC-9 Matrix Design Task Force Update

PC-9 Test Matrix Running Time

2000 @ T _
1500+

1000

00 | 1Q/EGR

M11/EGR & T-10/EGR

Hours per Stand*

10
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PC-9 Matrix Design Task Force Update

Proposed Timeline:

e PC-9 Formulations Matrix

— Technologies Selected April 11, 2000
[ 3 Technologies Have Been Selected by EMA. However, These Selections
Have Not Been Identified or Made Available to the PC-9 MDTF. ]

— Technologies Available 2?2 7?
— Base Oils Available July 31, 2000
— Blends Prepared (Available) September 18, 2000

« PC-9 Matrix Testing

— Matrix Start September 26, 2000
— Matrix Completion February 5, 2001
— Data Evaluation Completed March 14, 2001

11
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Mack T-10 Test

Proof of Concept

T-10 Task Force Report To HDEOCP
June 27, 2000
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Test Development - Highlights

Task Force has met 7 times, since inception at June 99 ASTM meeting
(St Louis).

TF Meeting 4/18/00:
— Elected to increase Oil Gallery Temp. from 225°F to 235°F.
— Motivated by test sponsor concerns/projected heat rejection data w/EGR.

HDEOCP Meeting 4/26/00:

— Recognized T-10 as official PC-9 test for oxidation.

TF Meeting 6/7/00:

— Accepted Integrated IR method as recommended assessment of T-10 oxidation.
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Work In Progress

Continuing to validate test procedure with elevated Oil Gallery Temp.
— Sound on basis of data available to date.

Evaluating alternative inlet manifold material/construction:
— Test precision improvement likely via replacement of current Al hardware.
— TEI investigating ceramic coating, stainless steel, etc.
— Issue to be resolved prior to matrix start-up.

Back-up from Analytical Sub-Group:
— Continuing to validate Integrated IR method for oxidation.
— Investigating Photo-Acoustic IR as possible precision improvement.

— Scoping improvements to ASTM D664 (TAN) method as possible fall-back-position.
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Data Review

Task force has reviewed data from a total of 15 full-length T-10 tests,
comprising:

— 7 tests with 225°F Oil Gallery Temp.
— Including two repeat tests on one oil (TMC 1005).
— Total of 4 formulations have been tested under these conditions.

— 8 tests with 235°F Oil Gallery Temp.
— 2 repeat tests on unidentified oils to be completed mid July.

— Total of 4 formulations have been tested under these conditions.

— 2 oils have been tested at both temperatures.
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Data Analysis - Conclusions

Task Force has conclude that:

— T-10 has demonstrated discrimination/”proof of concept” at both 225°F and 235°F
OGT with respect to principal test criteria.

— Same number of tests have now been completed at 235°F and data demonstrates that:

~ Temperature increase has not adversely affected viability of the developed test procedure.
~ Does not significantly impact test severity, with exception of oxidation parameter.
~ There is no loss of discriminating power.
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Task Force Recommendation

TF Meeting 6/7/00 unanimously approved the following motion:

— “The T-10 Task Force recommend that the T-10 test be moved forward for Proof of
Concept, at the HDEOCP on June 27, 2000, with the caveat that T-10 Task Force
will reconvene to determine that the test is matrix ready before the matrix is started.”
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Mack T 10

est Discriminates Oil Performance
Lab Visitation’s to be completed 8/1/00
ask Force to meet in July

ask Force says Test Is Ready

Recommend HDEOCP Acknowledge
T 10 is Ready for August Matrix Start
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T 10
Discrimination / Liner Wear

351
30-
25-

20+
15+
10-

ANERANEANEANEANEAN

5_

O_




T 10
Discrimination Oxidation IR

301

25-

20-

15-

10-
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T 10
Discrimination EOT Lead




T 10
Discrimination RWL
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2002 EGR Engine Requirements

Heat rejection to coolant increase of up to 35%
More time above oil thermostat set point of 240 F
Maximum oil temperature up from 265 F to 285 F

Soot rate increase of 15 to 50%
Oils with 9 % soot capability needed

Power cylinder wear below 50 F ambient
Sliding contact cam & tappet wear

8T 40 T 39Vd ‘9 INFWHOVLLY



Soot, %

Minimum

Signature 99/00

Soot in multiple field tests
Normalized to 50K miles, normal duty
(628 oil samples

Signature 02 ISM 98
(est.)

ISM 99

ISM 02 (est.)
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Cam & Tappet Wear

Sliding contact system not covered by PC-9

Cummins has used passenger car oll
specifications to protect B & C engines

Loss of Seq Ill F valve train wear test is an issue

EGR winter operation increases severity
CH-4+ fails at less than 40,000 miles
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M1l EGR Taskforce

John Graham
June 27, 2000
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M1l EGR
Test Development

Development tests at Cummins & ETS

Responsive to operating conditions, metallurgy,
additive chemistry & fuel sulfur -- 56 tests

Preliminary procedure released 3Q 98
Procedure with production hardware 4Q 99

Tests on 3 reference oils and 3 candidates -- 12 runs

Discrimination demonstrated for overhead wear, oll
filter plugging, sludge & ring wear
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M1l EGR Test Meets Proof of Concept
Requirements — Matrix Ready Sept 1

M11 EGR Taskforce agreed that test meet
‘Proof of Concept’ requirements and was matrix
ready

Test Improvements to be evaluated during July
& August

Xhead precision ground & batch hardened

Other hardware Improvements?
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M1l 300-hr EGR Test Conditions:

sSummary

Parameter/Stage
Stage Length
Engine Speed

Torque

Intake Manifold
Air Temperature

Coolant Out
Temperature

Oil Gallery
Temperature

Unit
H
r/min
N-m (Ib-ft)
°C (°F)
°C (°F)

OC (OF)

A (Soot) B (Rated)
50 50
1800 +/- 5 1600 +/-5
1300 (960) 1930 (1424)
65.5 (150) 65.5 (150)
65.5 (150) 65.5 (150)
115.5 (240) 115.5 (240)
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Average Orosshead Weight Loss (ng)

300-hr M11 EGR Test Results.
Crosshead Weight Loss

120

100 ~

80 -

60

40 -

20 -

m TMC 1004
| TMC 1005
O CRO-3

O Candidate A
B Candidate B
O Candidate C

CTC
9.4%

CTC
9.3%
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Flter deltaP (kPa)

300-hr M11 EGR Test Results:

Oil Filter delta P

450

400

350

300

250
@ TMC 1004
B TMC 1005
O CRO-3

200 O Candidate A

B Candidate B
O Candidate C

150

100

50

CTC
9.4%

CTC
9.3%

8.8%
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Sudge Rating (Rocker Cover)

300-hr M11 EGR Test Results:

Rocker Cover Sludge

9.4

9.2

= TMC 1004
m TMC 1005
O CRO-3

O Candidate A
B Candidate B
O Candidate C

o
0

®
o

©
IN
|

0
N

(03]
!

CTC

9.4% CTC

9.3%

8.8%

N
0
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Average Top Ring Weight Loss (mg)

300-hr M11 EGR Test Results:
Top Ring Wear

300
= TMC 1004
B TMC 1005
250 O CRO-3
O Candidate A
B Candidate B
O Candidate C
200
150 -
100 -
50 - CTC CcTC
9.4% 9.3%
O _
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Average Liner Wear (imicrons)

300-hr M11 EGR Test Results:

Liner Wear

12

10

= TMC 1004

m TMC 1005

O CRO-3

O Candidiate A
m Candidate B
O Candidate C

Lab
250-hr Soot

CTC
9.4%

CTC
9.3%

8.8%
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TBN

TBN:
300-hr EGR vs 300-hr HST

\ —e— TMC 1005 (HST) 7.73% EOT Soot

o

—m— TMC 1005 (EGR) 9.2% EOT Soot

\ — — CRO-3 (HST) 9.9% EOT Soot
6 - \ CRO-3 (EGR) 8.2% EOT Soot
5 \\

\ e —— /
S

4
3 ‘\-—/./

0 50 100 150 200 250 300

Test Hours

350
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Average Orosshead W&ight Loss (ng)

300-hr M11 EGR Precision Data:
Crosshead Weight Loss

80

H CRO-3

B CRO-3 (R)
70 O Candidate A

O Candidate A (R)
B Candidate B

B Candidate B (R)
O Candidate B (R2)

Lab

250-hr Soot

CTC
8.5%

CTC

9.3% 9.6%
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Hiter delta P (kPa)

300-hr M11 EGR Precision Data:

Oil Filter delta P

450.0

400.0

350.0

300.0

250.0

200.0

m CRO-3

E CRO-3 (R)

O Candidate A

0O Candidate A (R)
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100.0

0.0 -
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250-hr Soot

CTC
8.6%

ETS
8.6%

CTC
9.3% 9.6%
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8.5%

8T 40 ST 3A9Vd ‘9 INFINHOVLLY



Sudge Rating (Rocker Cover)

300-hr M11 EGR Precision Data:
Rocker Cover Sludge

9.2

9.15

B Candidate A

9.1

9.05

B Candidate A (R)
B Candidate B

B Candidate B (R)
B Candidate B (R2)

8.95 +

8.9
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250-hr Soot

8.85
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Average Top Ring W&ight Loss (ng)

300-hr M11 EGR Precision Data:
Top Ring Wear

250

200

B CRO-3

B CRO-3 (R)

O Candidate A

0O Candidate A (R)
B Candidate B

O Candidate B (R)

150

50
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250-hr Soot

CTC
8.6%

9.6%

8.7%
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Reqguest Support of HDEOCP

Motion: Accept M11 EGR test as meeting
“proof of concept” for PC-9 Matrix testing
subject to M11 EGR Taskforce assessment
of proposed hardware improvements on
or before Sept 7 2000
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HDEOCP Volatility
Task Force

Cliff Venier 27 June 2000



HDEOCP Volatility Task Force

* Proposed Questions to be Answered

* Does volatility affect field performance?
How?

* Does volatility affect engine test
performance? How?

 What is the volatility of current HDEOs?

« How will base oil changes for SL/GF-3 affect
volatility?

« What is the appropriate North American HDEO
volatility level?
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HDEOCP Volatility Task Force

7 Current Limits

e API
e SJ 10W-30 - Noack < 22%, D6417 < 17%
« SJ 15W-40 - Noack < 20%, D6417 < 15%
e SL all grades - Noack < 15%, D6417 < 10%
e CH-4 10W-30 - Noack < 20%, D6417 < 17%
e CH-4 15W-40 - Noack < 18%, D6417 < 15%
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HDEOCP Volatility Task Force

7 Current Limits

e ACEA (Noack only)

e A1-98 - < 15%

e A3-98 - < 13%

e A2-96 Issue 2 - 10W-X or lower < 15%; others <
13%

e B1-98 - < 15%

e B3-98 - < 13%

e B2-98, B4-98 - 10W-X or lower < 15%; others <
13%

e E all grades - < 13%

940 ¥ 39Vd ‘L INTWHOVLLY



HDEOCP Volatility Task Force

1 Volunteers to this date
e Pat Fetterman - Infineum
e Rich Lee - Oronite
e Charlie Passut - Ethyl
e Ted Selby - Savant
e Cliff Venier - Pennzoil-Quaker State
e Lew Williams - Lubrizol
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HDEOCP Volatility Task Force

1 Request for Data on Heavy Duty Oills
* API Credentials
 SAE Vis Grade
* Vis, 100°C
« CCS
* Volatility (one or both)
* Noack Loss
« Sim Dis at 700°F

9409 39Vd ‘L INTGWHOVLLY



ASTM HDEOCP Mtg
June 26, 2000 - Seattle, WA

LIAISON REPORT: ASTM TASK FORCE
ON LOW TEMPERATURE RHEOLOGY OF
USED ENGINE OILS (LOTRUQ)

C.J. May, K.O. Henderson, F.W. Girshick

c\astm\lotruo\HDEOCP 062700.ppt

G40 T 39Vd ‘8 INTGWHOVLLY



Recent LOTRUQ Activities

e Preliminary evaluation of T8 E-O-T drain sample (TMC
1004, 5% soot) completed by 11 member working
group:

[ CCS measurements indicate sample has thickened out-of-

grade, i.e. classed as 20W, poorer precision than fresh oil at
-10°C, but not at -15°C

[J TP-1 MRV testing at -20C (20W) and -25C (15W) indicates
precision poorer than fresh oil D4684

[1 Scanning Brookfield (SBr) shows good precision for Gelation
Index and G.l. Temp.

[1 Appeared to be two populations of SBr viscosity-temperature
data with standard preheat, further work confirming this
sample v. sensitive to preheat conditions

c\astm\lotruo\HDEOCP 062700.ppt
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Recent LOTRUO Activities (Cont’d)

[1 SBr without preheat shows good precision, different viscosity-
temperature behaviour

[1 Rheometric analysis confirms sensitivity of oil to preheat
(soot agglomeration?), particularly at low shear rates

e Additional ‘step-out’ analyses of this sample have
been done by Cannon Inst. and Savant
[0 modified MRV rotors
[ MRV without pre-heat
[1 extended range Scanning Brookfield

c\astm\lotruo\HDEOCP 062700.ppt
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Recent LOTRUO Activities (Cont’d)

e \Website established for exchange of information/

Ideas within the ASTM standards forum framework.

e \With recent donations of additional used oils, we
have almost enough samples to initiate full fledged
round robin activities on standard low temp.
rheology tests (CCS, MRV)

[1 samples range from 5-9% soot, appear to show range of
rheological properties

[1 need 1 or 2 more samples; T10 drains would be ideal

[] confirm pretreatment steps

[] target completion of R/R’s by September

[] extended range SBr would be needed to assess some oils

c\astm\lotruo\HDEOCP 062700.ppt
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Next Steps

e Preliminary rheological analyses have been conducted at
IOL on these samples (* = working group data)

Test

CCS-10, cP
CCS-15, cP

TP-1 MRV-15 Vis, cP
(Y. Str, Pa)

TP-1 MRV-20 Vis, cP
(Y. Str, Pa)

TP-1 MRV-25 Vis, cP
(Y. Str, Pa)

Gel Index (GIT)

SBr Temp. @ 30,000 cP, °C
SBr Preheat Sensitivity?

5798-
2101

3,290*
5,790*

19,600*
(<35%)

55,300*
(<70%)

5.4
(-13.3)*

-15.4*
Yes*

~26,000
(<70)

~76,000
(<105)

<6

-12.7
Yes

B c D
~5,300 ~7,600 ~4.200
~51,000
(<175)
~34,000 >600,000 ~14,000
(<175) (>350) (<35)
~89,000 Solid ~29,000
(<210) (<35)
<6 NI <6
-6.7 NI -23.7
Yes ? No
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ATTACHMENT 9

PC-9 Elastomer Task Force Report
June 23, 2000

The PC-9 Elastomer Task Force -

Using D 471 (PC-7 method):
Survey Industry to select the most aggressive Reference Fluid(s) with field service

This reference fluid(s) will be used to provide a baseline for oil, additive and elastomer
manufacturers — as practiced in ILSAC GF-3 and individual OEM specifications
An oil cannot be more aggressive than the reference fluid(s) toward elastomers
An elastomer must be compatible with the reference fluid(s)

Because there are no rigid limits to this approach, it is not suggested that this become
part of ASTM D 4485 but rather become part of an EMA specification or individual
OEM specifications similar to OEM PCMO specs or the GF-3 ILSAC spec.

There are several items that must occur for this to happen:

1. The D471 PC-7 method must be recognized and accepted in ASTM - preferably in
D11.15 who oversee the D471 test method

D11.15 have agreed to ballot in their group to oversee this test method and add new Service

Fluids

2. A continued source of elastomers must be identified and distribution assured

A source has been identified and is being recommended to the Task Force

3. Once Reference oil(s) is identified distribution of it must be assured

The TMC has agreed to procure and distribute reference oil(s)

At our most recent Task Force meeting we agreed to the following:

1. We agreed that the elastomer sheets should be from one source. We have identified
two distributors who have expressed interest in distributing the materials and will
ask them to bid on supplying the material.

2. The additive companies will estimate the number of tests to be run over the next 2
year period to give an idea of the demand for this test

3. Itis requested that those supplying PC-9 matrix oils run the elastomer test on the
oils to add to the tests on 20 oils already run.

4. Companies will be developing PC-9 fluids — the request for reference fluids
continues until the end of the PC-9 matrix and limits are set by the HDEOCP. At
that time, reference fluid selection must be made from the available data.

I do not expect to hold a meeting of the Task Force until this fall when reference
fluid(s) will be selected

Tom Boschert
Leader PC-9 Elastomer Task Force



ATTACHMENT 10, PAGE 1 OF 2

PC-9 Timeline Notes
Brent Shoffner 6/27/2000

HDEOCP accepts proof of concept and the tests are ready for
Precision Matrix:

10 August 2000
M1l EGR August 2000
T-10 6/27/2000

Oil should be available at the Precision Matrix Laboratories
September 25, 2000.

The stakeholders should approve the Memo of Agreement in
August 2000.

The Precision Matrix is projected to start in late September 2000.
The PC-9 “license allowed date” is currently June 2002.

Based on experience with the current ASTM system, the “API
License Date” will be later than September 2002.
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Summary of Events Required for PC-9 Licensing

Brent Shoffner 6/27/2000

1999

2000

2001

2002

ID | Task Name Start Finish otr 1]otr 2] otr 3]otr 4|owr 1]otr 2] ot 3]0t 4]owr 1[0t 2]ot 3] o 4]owr 1]owr 2
1

2 | Define PC-9 Performance Parameters 03/16/99| 03/16/99| <

* | Design Prec. Mtx. Appr. APl Lubes Comm | 03/17/99| 05/31/00| s

* |PC-9 Funding MOA Signed 01/03/00| 08/15/00

> [1Q & M11EGR adequate for oil devel. 05/15/00 | 05/15/00 ®

® |Finalize Base Oil selections for Prec. Mtx. | 05/31/00| 05/31/00 ®

’ |Finalize Additive selections for Prec. Mtx. | 01/06/00| 06/30/00 )

8 |Base Oils Recd by Additive Companies 07/03/00| 07/31/00

° |Blend Prec. Mtx. Oils>TMC>Labs 08/01/00 | 09/25/00

101 Final Acceptance of New Engine Tests * | 08/02/00| 08/02/00 Raxil

| Final Acceptance of Test Parameters 08/02/00 | 08/02/00 *

121 PC-9 Demonstration Oil is Validated 01/22/01| 01/22/01 .

3 | Pre-Matrix Activities 08/03/00 | 08/30/00 i

14 1PC-9 Precision Matrix Testing 09/26/00| 02/05/01 LN:%

> | Precision Matrix Data Analysis 02/06/01| 03/14/01 Lbﬁ

16 |HDEOCP Post Matrix Test Acceptance 03/15/01| 04/13/01

17| CMA Registrations Allowed 04/16/01| 05/11/01 g

18 | Finalize Pass/Fail Criteria (Sub B Mtg) 04/16/01| 06/27/01 -

19 | New Product Development 06/28/01 | 06/27/02 h——————
2 | API Licensing Allowed 06/28/02 | 06/28/02 b

* Acceptance of each engine test (by HDEOCP) for discrimination and preliminary precision prior to starting the precision matrix.



Jim Wells
ATTACHMENT 10, PAGE 2 OF 2

Jim Wells

                   


ATTACHMENT 11

RSI Data Demonstrate the Redundancy of
The RFWT Proposed for PC-9

21 exact matches have been tested in the
M11l and RFWT

There are no reversals

All passing M11 oils passed RFWT

All Failing M11 oils passed RFWT


Jim Wells
ATTACHMENT 11

Jim Wells
 


ATTACHMENT 12

REFWT CORRELATION TO ENGINE “X”

¢ ENGINE “X”, INDEPENDENT VARIABLE, MUST CORRELATE
TO RFWT, DEPENDANT VARIABLE, WITH R? >0.80.

¢ PAST DATA DID NOT SHOW ACCEPTABLE CORRELATION.

CHART FROM D02.B02 HDEOCP JUNE 20, 1995 & JUNE 25, 1996 SHOWS R?*=0.05.

CURRENT CORRELATION IS? (R?=0.21 was presented on June 27, 2000)

¢ CONCERNS

DOES ENGINE “X”, (M-11), WITH EGR, HAVE ACCEPTABLE CORRELATION
WITH RFWT?

WEAR MECHANISM DIFFERS — ROLLING VS SLIDING.

NEW INTERNATIONALO ENGINES WILL USE THE SAME DESIGN ROLLER
FOLLOWER.
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(15"’) Test Monitoring Center

5555 Penn Avenue
Pittisburgh, P& 15206-4454
{412) 3651000

MEMORANDUM: 98-272

DATE: December 16, 1998

TO: Brian Koehler, Chairman, L-38 Surveillance Panel
FROM: John L. Zalar, Chairman, GF-3 Statistical Task Group
SUBJECT: Sequence VIII Matrix Analysis

Attached is the final report on the statistical analysis of the Sequence VIII matrix. The content of
this report represents a consensus of the GF-3 Statistical Task Group. Our task group is available to
answer guestions and to assist your panel in their consideration of the results and conclusions contained in
this report.

JLZ/geb
Attachment

c: Sequence VIII Surveillance Panel
Lisa Ying
Gordon Farnsworth
Jim Rutherford
Phil Scinto
Tom Franklin
Frank Fernandez
Frank Farber
Mike Kasimirsky



Figure 1. L-38/ Sequence Vi ATTACHMENT 13, PAGE 2 OF 3
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Sequence VI

Figure 2. Sequence VIl vs L-38 ATTACHMENT 13, PAGE 3 OF 3
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