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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF 

ASTM D02.B0.02
December 7, 2004

The Marriott Waterside Hotel – Tampa, FL

THIS DOCUMENT IS NOT AN ASTM STANDARD; IT IS UNDER CONSIDERATION WITHIN AN ASTM
TECHNICAL COMMITTEE BUT HAS NOT RECEIVED ALL APPROVALS REQUIRED TO BECOME AN
ASTM STANDARD.  IT SHALL NOT BE REPRODUCED OR CIRCULATED OR QUOTED, IN WHOLE
OR IN PART, OUTSIDE OF ASTM COMMITTEE ACTIVITIES EXCEPT WITH THE APPROVAL OF THE
CHAIRMAN OF THE COMMITTEE HAVING JURISDICTION AND THE PRESIDENT OF THE SOCIETY.
COPYRIGHT ASTM, 100 BARR HARBOR DRIVE, WEST CONSHOHOCKEN, PA 19428-2959.

ACTION ITEMS

1.  T-10 / T-9 data. All

2.  Input to BOI/VGRA Task Force on BOI for ISB and T-12. EMA

3.  Form task force to evaluate potential VTW test redundancies. HDEOCP

4.  Input on piston deposit test(s) for inclusion in PC-10. EMA

MINUTES

1.0 Call to Order

1.1 Chairman Jim McGeehan called a meeting of the Heavy Duty Engine Oil Classification
Panel (HDEOCP) to order at 1:29 p.m. on December 7, 2004 in Grand Salon I/J of the
Marriott Waterside Hotel of Tampa, Florida.  There were 17 members present or
represented and approximately 56 guests present.  The attendance list is shown as
Attachment 2.

2.0 Agenda

2.1 The published agenda (see Attachment 1) was reviewed and Fred Girshick was added
early with a report on shear stability.

3.0 Previous Meeting Minutes

3.1 Bill Runkle moved that the minutes of the previous meeting be approved as distributed
and posted on the TMC web site.  Lew Williams seconded the motion, which passed by
unanimous voice vote.

4.0 Membership

4.1 There were no changes to the membership (see Attachment 3).

5.0 Shear Stability, 90 Cycle

5.1 Fred Girshick, chairman of the Sub-committee 7 Task Group on Ninety Cycle Shear
Stability, reported that the test method has been approved and published, with method
number D7109 assigned.  The method currently has a preliminary precision statement,
but that will be revised to a full precision statement and balloted early next year, after the
round robin now in progress is completed.  See Attachment 4.
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6.0 PC-10 Matrix Design, Funding and Test Oils

6.1 Steve Kennedy reported on the PC-10 matrix funding and design (see Attachment 5) and
noted the Memorandum of Agreement (MOA) will state the ISB and T-12 matrices can
not start until the base oil interchange (BOI) guidelines are defined and agreed upon.

6.2 Barry Deane indicated the BOI/VGRA Task Force plans to meet toward the end of
January to formulate a recommendation to the API Lubricants Committee.  They request
EMA input as soon as possible and plan to ballot their recommendation to the API LC
before the MOA is issued.

6.3 The possibility was raised that matrix oils blended with the Group III base stock could
blend to a 10W-40 grade rather than a 15W-40 grade.  No concerns or objections were
raised by the panel.

7.0 PC-10 Timeline

7.1 Bill Runkle presented the revised PC-10 timeline, see Attachment 6.

8.0 ISM Exit Ballot

8.1 Jim McGeehan reviewed the exit ballot results on including the ISM in PC-10 (see
Attachment 7).  There were 3 negatives and several affirmative comments expressing
hope that tests now underway will help alleviate concerns.

8.2 Steve Kennedy’s negative centered on concern that there are probable redundancies
with 3 valve train wear tests (ISM, ISB, RFWT) and he wants to see a task force formed
to evaluate the need for 3 tests.

8.3 Charlie Passut’s negative is concerned that no soot correction exists and no outlier
criteria have been defined.

8.4 Mike Lynskey’s negative is concerned there is inadequate OFDP separation in the test.
8.5 An ISM presentation by Dave Stehouwer, not made at the meeting, is included for

reference (see Attachment 8).

9.0 PC-10 New Test Development Status

9.1 Mack T-12

9.11 Greg Shank reported on the status of the T-12 test development (see Attachment
9).  The T-12 Task Force recommends use of dyed PC-10 fuel and including oil
820-2 as a matrix test oil.  He also mentioned concern with condensation
possibly making it to the intake manifold.  Greg made and Steve Kennedy
seconded a motion that reference oil 820-2 be included as one of the PC-10 T-12
matrix oils.  The motion passed with 15 votes for, 0 against, 0 abstain.

9.2 Caterpillar C13

9.21 Abdul Cassim reported on the C13 test development status (see Attachment 10).
He indicated the task force is looking at a new low reference oil.

9.3 Cummins ISB

9.31 Dave Stehouwer presented the ISB report (see Attachment 11).  Dave made and
Greg Shank seconded a motion that reference oil 830-2 be included as a PC-10
ISB matrix test oil.  The motion passed with 16 for, 0 against, 0 abstain.

10.0 Piston Deposit Tests

10.1 Tom Cousineau presented C13 and 1P piston temperature data from testing sponsored
by the ACC (see Attachment 12).



December 7, 2004 HDEOCP Minutes Page 3 of 3

10.2 Greg Shank reviewed the EMA position (see Attachment 13) and indicated they had not
yet reached consensus because of the wide spread in piston temperatures.  It was noted
their 1N temperature data was obtained in 1994.

10.3 Abdul Cassim reviewed piston temperature data (see Attachment 10) and indicated CAT
is willing to support inclusion of the 1K or 1N in PC-10, but not at the expense of losing
the 1P.  No 1K/1N vs. 1P data will be coming from Infineum or Lubrizol.

10.4 Pat Fetterman presented 1K piston temperature data they had obtained by a different
technique (see Attachment 14).  It also indicates hotter temperatures in the ring belt than
the steel pistons.

10.5 EMA have agreed to reach a position by the next HDEOCP meeting, at which time,
hopefully, the piston deposit tests to be included in PC-10 can be agreed upon.

11.0 Next Meeting

11.1 The next meeting is scheduled for January 13, 2005 in San Antonio.
11.2 Following meetings are tentatively set for February 10 and March 2, 2005, probably in

Chicago.

12.0 PC-10 Review

12.1 Jim McGeehan presented a review and update of PC-10 progress, see Attachment 15.

13.0 PC-10 Fuel

13.1 Jim Wells reviewed the tax penalty (20 cents per gallon) if PC-10 tests use clear or “on-
highway” fuel.  Mack indicated their fuel system supplier sees no problem with using dyed
“off-road” fuel.  Detroit Diesel, Cummins and International also indicated they see no
problems with dyed fuel.

13.2 Barry Deane recommended that if dyeing was agreed to, it should be done at the
minimum acceptable level.  The PC-10 fuel supplier, ChevronPhillips, indicated they
could supply fuel with dye in the range of regulated minimum to regulated minimum plus
2%.  Pat Fetterman made and Charlie Passut seconded a motion that starting in 2005,
PC-10 ULSD fuel be dyed to qualify for “off-road” tax status at the minimum to minimum
plus 2% regulated dye rate.  The motion passed via unanimous voice vote, with one
abstention.

13.3 The above discussion raised the question in regard to PC-9 fuel, which is currently clear
or un-dyed.  Bill Kleiser made a motion, seconded by Lew Williams, that the HDEOCP
recommend to the surveillance panels of tests using PC-9 fuel, that PC-9 fuel be dyed to
qualify for “off-road” tax status at the minimum to minimum plus 2% dye rate and that it
be a running change.  The motion passed via unanimous voice vote, with one abstention.

13.4 For reference on dye rates, see Footnote “C” of Table 1 in D975.

14.0 T-10 for T-9

14.1 Once again, no data available yet.  Greg Shank promised to have some for the next
meeting.

15.0 Adjournment

15.1 The meeting was adjourned at 4:13 p.m. on December 7, 2004.

Submitted by:  

Jim Wells
Secretary to the HDEOCP



Final Agenda
ASTMSECTION D.02.BO.02

HEAVY-DUTY ENGINE OIL CLASSIFICATION PANELS
 

Tampa Marriott Waterside, Tampa FL
  December 7th ,  2004

1:00 pm--5:00 pm

Chairman/ Secretary: Jim Mc Geehan/Jim Wells
Purpose: PC-10

 
Desired outcomes: Finalize PC-10 tests, matrix oils and funding.

TOPIC PROCESS WHO TIME

Agenda Review • Desired Outcomes & Agenda Group 1:00-1:05

Minutes Approval • November 11th ,  2004 Group 1:05-1:10

Membership • Changes: Additions Jim Mc Geehan 1:10-1:15

PC-10 Timing • Review time line Bill Runkle 1:15-1:30

Matrix Oils and
Funding

• Precision and BOI matrix: BOI
agreements prior to matrix testing

• Viscosity grades with API Group I, II
and III.

• Timing of availability of matrix oils

• Funding

Steve Kennedy 1:30-2:15

PC-10 Cummins ISM • Results of “Exit-Criteria” ballot on
Cummins ISM

Jim Mc Geehan

Dave Stehouwer

2:15-3:00

PC-10 Test
Development report

• Mack T-12

• Caterpillar C13

• Cummins ISB

• Caterpillar Cat IP Piston
Temperatures

• Discussion on Cat IP and Cat IN for
PC-10 tests 

• Timing of “Exit-Criteria” ballots on
remaining tests

Greg Shanks

Dave Stehouwer

Abdul Cassim

ACC member

Group

3:00-4:30

Diesel fuel • Dyed diesel fuel ( 20 cents
tax/gallon)

• Discussion and vote

Jim Wells 4:30-4:45

Next Meeting • Exit-Criteria ballots review:
January 13th 2005. Location San
Antonio.

• Final meeting Feb 23rd, location,
Chicago

4:45-5:00

ATTACHMENT  1
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PO Drawer 28510 10400 West North Ave.
San Antonio, TX 78228-0510 Melrose Park, IL 60160
(210) 522-2997, FAX (210) 684-7523 708-865-3717, FAX 708-865-4226
anthony.barajas@swri.org rodica.baranescu@nav-international.co

Barrett, Charles Bates, Terry
BP Chemicals Manesty Consultant Ltd.
150 W. Warrenville. Rd. C-6 50 Tower Rd. North
Naperville, IL 60563 Heswall, Wirral, UK CH60 6RS
630-420-4402, FAX 630-420-4800 44-151-348-4084, FAX 44-151-348-4084
barretc@bp.com batesterryw@aol.com

Belay, Mesfin Bjornen, Kay J.
Detroit Diesel Corp. ConocoPhillips
13400 W. Outer Dr., K15 1000 S. Pine St.
Detroit, MI 48239-4001 P.O. Box 1267
313-592-5970, FAX 313-592-5952 Ponca City, OK 74602-1267
mesfin.belay@detroitdiesel.com , FAX

kay.k.bjornen@conocophillips.com

Bowden, Jason Bowden, Dwight
OH Technologies, Inc. OH Technologies, Inc.
P.O. Box 5039 P.O. Box 5039
Mentor, OH 44061-5039 Mentor, OH 44061-5039
(440) 354-7007, FAX (440) 354-7080 (440) 354-7007, FAX (440) 354-7080
jhbowden@ohtech.com dhbowden@ohtech.com

Bowman, Lyle Burnett, Don
Consultant (Retired) ChevronPhillips Chemical Co. LP
728 Montecillo Rd. 10601 Six Pines Dr.
San Rafael, CA 94903 The Woodlands, TX 77308
(415) 479-3004, FAX 832-813-4859, FAX
jbfoodie@comcast.net burnede@cpchem.com
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Buscher, Jr., William A. Carter, James E.
Buscher Consulting Services Haltermann Products
P.O. Box 112 1201 South Sheldon Rd., P.O. Box 
Hopewell Jct., NY 12533 Channelview, TX 77530-0429
(845) 897-9658, FAX (845) 897-8069 517-347-4947, FAX 517-347-1024
buschwa@aol.com jecarter@dow.com

Cassim, Abdul H. Clark, Jeff
Caterpillar Inc. ASTM TMC
Bldg. H3000 - Dk 13 6555 Penn Ave.
RT#29 @ Old Galena Rd. Pittsburgh, PA 15206
P.O. Box 4000 (412) 365-1032, FAX (412) 365-1047
Mossville, IL 61552-0610 jac@astmtmc.cmu.edu
309-578-9096, FAX 309-578-1485
cassim_abdul_h@cat.com

Cousineau, Thomas J. Cumminskey, Helen M.
Afton Chemical Co. American Refining Group
500 Spring S. 77 N. Kendall Ave.
P.O. Box 2158 Bradford, PA 16701
Richmond, VA 23217-2158 814-368-1413, FAX 814-368-1328
804-788-6282, FAX 804-788-6244 hcumminskey@amref.com
tom_cousineau@aftonchemical.com

Deane, Barry DeBaun, Heather J.
ExxonMobil Research & Engineering International Truck & Engine Corp.
2800 Decker Dr. 10400 West North Ave.
P.O. Box 2954 Melrose Park, IL 60160
Baytown, TX 77522 708-865-3788, FAX 708-865-4169
(281) 834-7821, FAX (281) 834-3571 heather.debaun@nav-international.com
Barry.C.Deane@exxonmobil.com

Dennerlein, John D. Devlin, Cathy C.
Crompton Corp. Afton Chemical
Benson Road 500 Spring St.
Marbury, CT 06749 Richmond, VA 23219
203-573-2367, FAX 203-573-2521 804-788-6316, FAX 804-788-6388
dennejo@cromptoncorp.com cathy.devlin@aftonchemical.com
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Duncan, Dave Farnsworth, Gordon R.
Lubrizol Infineum USA L.P.
29400 Lakeland Blvd. Box 735
Wickliffe, OH 44092-2298 Linden, NJ 07036
440-347-2018, FAX 440-347-1733 , FAX
dadu@lubrizol.com gordon.farnsworth@infineum.com

Fernandez, Frank Fetterman, G. Pat
Chevron Oronite Infineum USA, LP
4502 Centerview Dr., Suite 210 P.O. Box 735
San Antonio, TX 78228 Linden, NJ 07036
(210) 731-5603, FAX (210) 731-5699 908-474-3099, FAX 908-474-3363
ffer@chevrontexaco.com pat.fetterman@infineum.com

Finn, Rick Franklin, Joseph M.
Infineum USA LP PerkinElmer Automotive Research
P.O. Box 735 5404 Bandera Rd.
Linden, NJ 07036 San Antonio, TX 78238
908-474-7208, FAX 210-523-4671, FAX 210-681-8300
rick.finn@infineum.com joe.franklin@perkinelmer.com

Franklin, Thomas M. Frick, John
PerkinElmer CITGO Petroleum Corp.
5404 Bandera Rd. 6100 South Yale Ave.
San Antonio, TX 78238 P.O. Box 3758
(210) 647-9446, FAX (210) 523-4607 Tulsa, OK 74102
tom.franklin@perkinelmer.com 918-495-5929, FAX 918-495-5022

jfrick@citgo.com

Funk, Raymond Gault, Roger
Citgo Petroleum Corp. EMA
P.O. Box 3758 2 North LaSalle St.
Tulsa, OK 74102 Suite 2200
(918) 495-5931, FAX (918) 495-5912 Chicago, IL 60602
rfunk1@citgo.com 312-827-8742, FAX

rgault@emamail.org
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Glaser, John Goldblatt, Irwin
Perkin Elmer Automotive Research Castrol NA
5404 Bandera Road 240 Centennial Ave.
San Antonio, TX 78238 Piscataway, NJ 08854
(210) 647-9459, FAX (210) 523-4607 (732) 980-3606, FAX (973) 686-4224
john.glaser@perkinelmer.com irwin.goldblatt@cnacm.com

Goodrich, Barb E. Harold, Scott
228 Woodlet Ln Ciba Spec. Chemicals
Bolingbrook, IL 60490 540 White Plains Rd.
, FAX Tarrytown, NY 10591
begoodrich@aol.com 914-785-4226, FAX 914-785-4249

scott.harold@cibasc.com

Harris, Raymond B. Herzog, Steven
PPC Lubricants RohMax USA Inc
245 Green Lane Dr. 723 Electronic Drive
Camp Hill, PA 17011 Horsham, PA 19044-2228
(717) 939-0747, FAX (717) 761-6051 (215) 706-5817, FAX (215) 706-5801
hcmgt@aol.com steven.herzog@degussa.com

Hope, Ken Kennedy, Steve
Chevron Phillips Chemical Co. LP ExxonMobil R&E
1862 Kingwood Dr. Billingsport Rd.
Kingwood, TX 77339 Paulsboro, NJ 08066
(281) 359-6519, FAX 856-224-2432, FAX 856-224-3613
hopekd@cpchem.com steven.kennedy@exxonmobil.com

Klein, Rick Kleiser, Bill
Oronite Chevron Oronite Technology
143 Cady Center, #226 100 Chevron Way
Northville, MI 48167 Richmond, CA 94802
(248) 380-0625, FAX (248) 380-0287 510-242-3027, FAX 510-242-3173
rmkl@chevrontexaco.com wmkl@chevrontexaco.com
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Laroo, Chris Lee, Rich
US EPA Chevron Oronite
2000 Traverwood Dr. 100 Chevron Way
Ann Arbor, MI 48105 Richmond, CA 94802
734-214-4937, FAX 734-214-4055 (510) 242-2988, FAX (510) 242-3173
laroo.chris@epa.gov rhle@chevrontexaco.com

Loomis, Ron Lopopolo, Vittoria
Lubrizol Petro-Canada
29400 Lakeland Blvd. 2489 N. Sheridan Way
Wickliffe, OH 44092 Mississauga, Ontario Canada L5K 1A8
, FAX 905-804-4617, FAX 905-804-4738
rol@lubrizol.com vlopopol@petro-canada.ca

Ludwig, Daniel Matson, Mark L.
RSI Marathon Ashland Petroleum LLC
4139 Gardendale, Ste 205 539 S. Main
San Antonio, TX 78229 Findlay, OH 45840
210-314-2680, FAX (419) 421-4239, FAX (419) 427-4467
dan.ludwig@registration-systems.com mlmatson@mapllc.com

McFall, David McGeehan, Jim
Lubes'N'Greases Magazine Chevron Global Lubricants
1300 Crystal Dr., Suite 1203 100 Chevron Way
Arlington, VA 22202 Richmond, CA 94802
(703) 416-7284, FAX 510-242-2268, FAX 510-242-3758
david.vmc@verizon.net jiam@chevrontexaco.com

McMillan, Michael L. Mount, Jerry
GM  R&D Lubrizol
30500 Mound Road, MC 480-106-160 3000 Town Center, Ste. 1404
Warren, MI 48090-9055 Southfield, MI 48075
586-986-1935, FAX 586-986-2094 248-368-1559, FAX
michael.l.mcmillan@gm.com wgm@lubrizol.com
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Nann, Norbert Nash, William Don
Nann Consultants Inc. Flint Hills Resources
59 Edgehill Drive 12220 Rock Oak Place
Wappinger Falls, NY 12590 The Woodlands, TX 77380
(845) 297-4333, FAX (845) 297-4334 281-292-9624, FAX 316-828-9624
norbnann1@aol.com don.nash@fhr.com

Parry, Barb Passut, Charles A.
Newalta Corp. Afton Chemical Co.
130 Forester St. 500 Spring St.
North Vancouver, BC V7H 2M9 P.O. Box 2158
(604) 924-2703, FAX (604) 929-8371 Richmond, VA 23218-2158
bparry@newalta.com 804-788-6372, FAX 804-788-6388

charlie.passut@aftonchemical.com

Pridemore, Dan Riley, Michael J.
Afton Chemical Co. Ford
2000 Town Center, Suite 1750 21500 Oakwood Blvd., POEE MD#44
Southfield, MI 48075 Dearborn, MI 48121
248-350-0640, FAX 248-350-0025 313-390-3059, FAX 313-845-3169
dan.pridemore@aftonchemical.com mriley2@ford.com

Runkle Jr., William A. Rutherford, James A.
Valvoline Company Chevron Oronite
LA-GN 100 Chevron Way
P.O. Box 14000 Richmond, CA 94802-0627
Lexington, KY 40512-4000 510-242-3410, FAX 510-242-1930
(859) 357-7686, FAX (859) 357-7610 jaru@chevrontexaco.com
wrunkle@ashland.com

Selby, Keith Selvidge, Charley
Shell Global Solutions FHR
3333 Hwy 6 South Wichita, KS
Houston, TX 77082 316-828-5002, FAX
281-544-8645, FAX charley.selvidge@fhr.com
keith.selby@shell.com
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Mack Trucks, Inc. The Valvoline Company
13302 Pennsylvania Ave. P.O. Box 14000
Hagerstown, MD 21742-2693 Lexington, KY 40512-1400
301-790-5817, FAX 301-790-5815 859-357-2766, FAX 859-357-7610
greg.shank@volvo.com trsmith@ashland.com
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API Crompton Corp.
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, FAX (281) 587-2393, FAX (281) 587-0338
dbsmith727@aol.com robert_stgermain@cromptoncorp.com
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Stehouwer Technical Services General Motors Corporation
5034 Countess Drive GM Powertrain Engineering Center
Columbus, IN 47203 Mail Code 483-730-322
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dmstehouwer@comcast.net Pontiac, MI 48340

810-492-2268, FAX 810-575-2732
robert.stockwell@gm.com
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Chevron/Oronite Shell Global Solutions US
4502 Centerview, Suite 210 Westhollow Technology Center 
San Antonio, TX 78228 (L-109C)
(210) 731-5600, FAX (210) 731-5699 P.O. Box 1380
msut@chevrontexaco.com Houston, Texas 77251-1380

281-544-9227, FAX 281-544-8150
matthew.urbanak@shell.com
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Southwest Research Institute Southwest Research Institute
PO Drawer 28510 PO Drawer 28510
San Antonio, TX 78228-0510 San Antonio, TX 78228-0510
(210) 522-5911, FAX (210) 523-6919 (210) 522-5918, FAX (210) 523-6919
benjamin.weber@swri.org james.wells@swri.org
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NREL The Lubrizol Corporation
1617 Cole Blvd. MS:1633 29400 Lakeland Blvd.
Golden, CO 80401 Wickliffe, OH 44092
303-275-4267, FAX 303-275-4415 440-347-1111, FAX 440-944-8112
shawn_whitacre@nrel.gov lawm@lubrizol.com
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Baker Petrolite ASTM TMC
6319 Mallard Point 6555 Penn Ave.
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Detroit Diesel Inc.
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ATTACHMENT 4

This document is for ASTM Committee use only.  It shall not be reproduced, circulated, or quoted, in whole
or in part, outside of ASTM Committee activities, except with the approval of the Chairman of the Committee

with jurisdiction, or the President of the Society.

7B.8, Task Group on Ninety-Cycle Shear Stability (NCSS)
Report to Heavy Duty Engine Oil Classification Panel

7 December 2004

The 90-Cycle Shear Stability Method has been approved and published as ASTM D
7109-04.  This version has a preliminary precision statement.

Revision to add a full precision statement will be submitted for the first Subcommittee 7
ballot of 2005, followed by Committee ballot.  The Round Robin will be complete in
time.  Interim analysis of the data submitted to-date is not being circulated to avoid
influencing those labs yet to submit.  Preliminary analysis suggests precision for the
various parameters, compared to other methods, is:

Precision for Kinematic Viscosity is higher than D 445
Precision for Viscosity Loss at 30 Cycles is similar to D 6278
Precision for Viscosity Loss at 90 Cycles is similar to D 7109-04
Precision for HTHS Viscosity is higher than D 4683
Precision for Viscosity Loss at HTHS cannot be compared to previous methods

Respectfully submitted,

Fred W. Girshick
Chair, Task Group on Ninety-Cycle Shear Stability
Section B, Subcommittee 7
908-474-3247
Fred.Girshick@Infineum.com

mailto:Fred.Girshick@Infineum.com
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PC-10 Engine Test Matrix
Funding

• Preliminary plan to fund the PC-10 matrix established
at an October 20 meeting

ACC & API each contribute $1MM in cash
EMA to provide $350M in cash and >$650M in-kind

• Trade association funding ($2.35MM) plus stand
calibration testing allows acceptable designs

Overall cost  $4.2MM to $4.5MM
Stand calibration tests $1.89MM to $2.14MM
Industry funded tests $2.33MM

• Trade associations have confirmed support for the
funding plan; draft MOA to be available before the
end of the year
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3
ASTM HDEOCP Meeting
December 7, 2004

PC-10 Engine Test Matrix
Matrix Design

• Preliminary designs approved Task Force:

• Final matrix selection to be based on additional criteria
Readiness / willingness of individual labs and stands
Agreed distribution across labs and test costs to industry

• PC-10 MDTF will remain in place to see if additional
input is needed

Cat C13 Cummis ISB Mack T-12
Matrix Outputs Precision Yes Yes Yes

BOI Yes No No
Number ot Tests 26 14 to 16 14 to 16

Calibration 12 6 to 8 6 to 8
Funded 14 8 8

Number of Stands 7 4 4

Number of Labs 5 2 to 4 2 to 4

Runs / Stand First Stands 4 4 4
Second Stands 3 3 3
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4
ASTM HDEOCP Meeting
December 7, 2004

PC-10 Engine Test Matrix
Oil Selection

• EMA selected PC-10 prototype two technologies for use in
the matrix oils

• Base oils complying with BOI-VGRA TF recommendation
have been volunteered
Recommended

Base Oils & Blends 1 2 3

Targets
Saturates MIN ~99% ~99%
Sulfur 0.1 MAX ~0 ~0
Viscosity Index 95 - 105 95 - 105 ~125
Information
Finished  Oil Vis Grade 15W-40 15W-40 ~15W-40
Base Oil Blend KV@100C 5.5 - 7 5.5 - 7 ~7

Offered
Base Oil Slates
Saturates 84 - 88% > 99% ~99%
Sulfur 0.11% < 10 ppm < 10 ppm
Viscosity Index ~95 ~100 125 min
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5
ASTM HDEOCP Meeting
December 7, 2004

PC-10 Engine Test Matrix
Oil Selection

• API LC endorsed the following on Dec 1:
Use base stocks offered to blend 6 “15W-40” matrix oils
PC-10B & PC-10E (“Base Oil 2”) as featured oils for all new tests
Guidelines for blending Technologies with “Base Oil 3”

Target the same base oil viscosity (KV100 +/- 0.2 cSt) used to blend
with  “Base Oils 1 and 2”
Maintain nominal SAE 40 finished oil KV100 achieved with “Base Oils
1 and 2”

• Matrix Oil Key Base Oil 1 Base Oil 2 Base Oil 3
Technology A PC-10A PC-10B PC-10C

C13 C13, ISB, T12 C13

Technology B PC-10D PC-10E PC-10F
C13 C13, ISB, T12 C13

Notes:  (1) Cat C13 to use PC-10B & PC-10E as the featured oils
(2) Both PC-10B and PC-10E to be available for ISB & T-12,

but only one may be used
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6
ASTM HDEOCP Meeting
December 7, 2004

PC-10 Engine Test Matrix
Next Steps

• Draft MOA being prepared by API
Single document to cover all 3 new tests
Each test matrix will start when declared ready
Will include stipulation that BOI for ISB & T-12 is finalized before
precision testing can begin

• Selection of specific matrix designs
Will be impacted by the number of labs and stands to be used
Criteria for participation in precision only matrices will need to
be determined

• Complete blending of matrix oils ATTAC
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Task Name

EMA Request
NCET Activity
NCDT Activity
Funding Group
New Test Development
New Test Discrimination
Matrix Design
Chemical Limits Selection
Select Matrix Oils
Matrix Oil Prep
Accept Parameters/Tests
Matrix Testing
Analyze Matrix
Select Reference Oils
HDEOCP Acceptance
Technology Demonstration & Limits Approval
API Lubes Committee Final Approval
Minimum Product Qualification Interval
API Licensing
Engines in Field

Qtr 3Qtr 4Qtr 1Qtr 2Qtr 3Qtr 4Qtr 1Qtr 2Qtr 3Qtr 4Qtr 1Qtr 2Qtr 3Qtr 4Qtr 1Qtr 2Qtr 3Qtr 4Qtr 1
2003 2004 2005 2006 200

Task

Split

Progress

Milestone

Summary

Project Summary

External Tasks

External Milestone

Deadline

Page 1

Project: PC-10 ACC-1 12072004
Date: Mon 12/6/04
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12/3/04    G040665-CumminsISM Ballot-ASTM

Cummins ISM Ballot for
Advancement Into PC-10 Category

James Mc Geehan
Chairman
ASTM Heavy-Duty Engine Oil Classification Panel

December 7th   2004
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

2

Ballot Returns
• 22 Returns in Total
• 3 Negatives
• 19 Affirmatives

–Six Affirmatives Included Comments
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

3

ExxonMobil
Negative
• We are encouraged by the progress that has been made with the

ISM test, and believe that it may be viable for use in the PC-10
category.  Our negative is based on a concern with the number of
high-soot valve train wear tests currently proposed for PC-10.
Since one of the key objectives in HD category development is to
avoid redundant performance parameters, we propose a thorough
evaluation of the 3 high-soot VTW tests (ISM, ISB, and RFWT) to
determine if one or more of these tests could be eliminated
without compromising the integrity of the category.  If this activity
demonstrates that each test can be justified on its own merits,
and the full range of 2007 engines would not be adequately
protected by using fewer than 3 VTW tests, ExxonMobil will
support the use of the ISM, as well as the 2 other high-soot VTW
tests, in the PC-10 category. ATTAC
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

4

Afton Chemical
Negative
• Afton Chemical supports the Cummins ISM test and the work done by the

Cummins Surveillance panel.  We believe the test should be included in PC-10
and we encourage the development of correlation data to provide a replacement
test for the Cummins M-11 EGR.  At this time we have voted negative on the
acceptability of the test for inclusion in PC-10 because:
1. An outlier screening method for cross-heads, adjusting screws and top rings

has not yet  been developed.  This method should be consistent with the 
current M-11 EGR test which uses the 95% confidence level.  This  will facilitate
data analysis.
2. A soot correction should be finalized to allow a better estimate of precision.

The soot correction should normalize to a value that prevents extrapolation
to higher soot values.

3. The precision of the adjusting screw weight lost parameter needs to be 
improved if it is to be included in PC-10.
4. The overall acceptability of the test will be enhanced with the addition of the 4

additional reference tests. These tests will also assist in  defining the Sludge
and Filter plugging parameters.

• Afton realizes that the surveillance panel is in the process of addressing these
issues.  When our comments have been addressed we will change our vote to
affirmative for inclusion of the ISM in  PC-10 .
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

5

BP
Negative

• It is accepted that the data presented to
the HDEOCP shows the ability of the ISM
to differentiate oils with adequate
precision on wear, however, we do not feel
that there is sufficient discrimination or
repeatability shown in the oil filter
plugging at this time to include this
parameter.
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

6

Chevron Oronite Company
Affirmative
• Chevron Oronite approves with some reservations.  The ISM taskforce state

the following: It is the opinion of the ISM Development Task Force and the
Cummins Surveillance Panel that the ISM test does show the ability to
differentiate oils with acceptable precision on wear and filter plugging,
however items such as soot correction, outlier screening, correlation to M11
EGR, and the actual OFDP calculation still need to be finalized.

• A number of details must be resolved before this test will be fully acceptable.
1. While discrimination between TMC830 and TMC1004 has been 

demonstrated, the scale is very compressed.  We believe that the task 
force needs to focus efforts on minimizing any impact of operational and 
hardware variability.
2.The details on assessment of the OFDP need to be finalized.
3.The ISM test does not show discrimination on sludge .  An alternative 
measurement should be considered .
4. The ISM does not discriminate on TRWL. This factor may be assessed in

other tests, such as T12.  Given the inability of the ISM to discriminate on
this measure, we recommend focusing efforts elsewhere.

ATTAC
H

M
E

N
T  7, 6 O

F 13



Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

7

ChevronTexaco
Affirmative

• Based on the work to date we vote
affirmative on advancing the ISM to PC-10
category.

• However, we are concerned that there is
insufficient separation on filter delta P and
lack of sludge data reported in presentation.
In addition, wear data is required at 6% soot
where the limits are to be set. Nevertheless,
our understanding is four more tests are in
progress which we hope will resolve these
issues before matrix testing.
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

8

Infineum
Affirmative
• Infineum is voting positive on the ISM status as being ready to

move forward for consideration as one of the possible tests for
PC-10. However, we have not yet seen sufficient data in either the
ISM or the ISB to convince us that both tests will be required to
protect against valve train wear. We reserve the right to accept
only one of the two proposed valve train wear tests into PC-10,
should later data show that both the ISM and the ISB rank oil
performance in the same way. In addition, although the ISM does
seem to separate oils 830-2 and 1004-3 with statistical significance
on some parameters, we are concerned that the absolute levels of
separation are very small and that additional testing may degrade
the test statistics to the point that these oils no longer separate.
Finally, we are concerned that the ISM reverses the M11-EGR
ratings of oils 830-2 and ISMA – especially with respect to injector
screw weight loss where ISMA looks very much like 1004. The data
currently in hand do not seem to show the test can discriminate
between a “good” ISMA and a “bad” 1004.
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

9

Lubrizol
Affirmative
• Lubrizol votes affirmative on advancing the ISM for possible

inclusion in the PC-10 category. Lubrizol agrees with the
recommendations of the ISM Development Task Force that items
such as soot correction, outlier screening, correlation to the M11
EGR, and OFDP calculations still need to be finalized. We are
committed to work with the ISM Development Task Force to
resolve these issues.

• Some of the wear parameters in the ISM may be highly correlated
to one another. We would anticipate that redundant wear
parameters within the test would be dropped.

• We recommend that consideration be given to inclusion of one of
the low SAPS PC-10 matrix oils into the ISM referencing system. A
goal of our referencing process is to use current technology.  A
low SAPS oil with less than 0.12 % wt phos would be appropriate
for a test that includes wear parameters.
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

10

Citgo Petroleum Corporation
Affirmative

• Based on the information presented, we
CITGO support advancing the ISM test for
inclusion in the PC-10 category.
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

11

Shell
Affirmative

• Shell votes affirmative to advance the ISM test
for inclusion into PC-10, subject to successful
completion of the “Next Steps” by mid-January
in the attached ISM report.
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM
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Affirmative
• Volvo Powertrain/Mack Division
• International Truck & Engine Co
• Cummins Inc.
• DDC
• Deere & Company
• GM
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Jim Mc Geehan  ChevronTexaco
12/3/04    G040665-CumminsISM Ballot-ASTM

13

Affirmative-No Comments
• Ciba Speciality Chemicals
• ConocoPhillips
• Metro Tech Systems LTD
• PerkinElmer
• RohMax USA Inc.
• Valvoline Company.
• Safety -Kleen
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Status of ISM Test Development

D M Stehouwer
To HDEOCP

December 7, 2004 ATTAC
H

M
E

N
T 8, 1 O

F 15



Conclusions from Surveillance Panel

• Is ISM test ready for PC 10 carry-forward?
– Statistical analysis from 12 test matrix complete

• Test does discriminate between oils
– Crosshead Weight Loss

» soot correction needed
– Filter plugging (modified calculation)
– Sludge (rater calibrations)

• Precision is good
• Is ISM ready to set limits for M11 EGR?

– Crosshead Weight Loss
• soot correction needed

– Filter plugging (modified calculation)
– Sludge (rater calibrations)
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Recommendation

• It is the opinion of the ISM Development Task
Force and the Cummins Surveillance Panel
that the ISM test does show the ability to
differentiate oils with acceptable precision
on wear and filter plugging, however items
such as soot correction, outlier screening,
correlation to M11 EGR, and the actual OFDP
calculation still need to be finalized.

• Passed by unanimous vote of Cummins
Surveillance Panel / ISM Task Force
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ISM Matrix Average Crosshead Wear as a Function of Soot
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ISM Matrix Average Crosshead Wear as a Function of Soot
Outlier Lab Removed
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Cross Head Weight Loss

• Model Fit:  CWL=f(Lab, Oil, Average Soot)
– No Lab Differences

• Lab G 0.84 Mild if Fit Procedure Change Instead of Soot
– All 3 Oils Statistically Significantly Different
– CWL Increases 3.0332 per 1% Avg Soot
Crosshead Weight Loss

Oil 1004 Oil 830 Oil ISMA
LS Mean @ 4% Soot 8.6385 4.8680 6.3605
Mean @ 4% Soot 8.6416 4.8678 6.2149
StdDev @ 4% Soot 0.5784 0.1477 0.0070
Mean @ New Soot 8.9000 4.7667 6.8767
StdDev @ New Soot 0.5568 0.6110 NA
M11 EGR Target 99.8000 12.2000 5.1000
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M11 EGR Crosshead Wear as a Function of ISM Crosshead Wear
Oil Averages
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OFDP
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ISM Oil Filter Delta P
(Uncorrected)

• Data at EOT is too
scattered

• Consider using
OFDP @ 150 hrs

• Uncorrected data
shows clear
discrimination
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Surveillance Panel Actions

• By mid-January
• Run an additional 4 tests on 830-2 at the

current test conditions (6.5% soot targeted)
– In progress @ 4 labs

• Upon completion of the tests review the data
and determine preliminary soot  correction
for crossheads and other parameters were
applicable, evaluate 150-hr OFDP, and review
sludge ratings.
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Issues

• ISM correlation with M11-EGR

• ISM Test inclusion in PC-10

– Issue before HDEOCP today
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Recommendation

• In view of the finding “of the ISM
Development Task Force and the
Cummins Surveillance Panel that the
ISM test does show the ability to
differentiate oils with acceptable
precision on wear and filter plugging,”
the ISM test should be advanced for
inclusion in the PC-10 category.
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Next Steps
• Re-do statistics

– Agreed upon outlier rejection criteria
– Soot corrections
– OFDP revised calculations

• i.e. @ 150 hrs.
– 4 more reference runs

• Target to have data by mid-January
• Proposed CI-4 limits relate 830 values & St Dev from M11 EGR

limits
• PC-10

– CHWL, ASWL
– OFDP
– Sludge
– TRWL
– Used Oil Properties
– Merit system ?
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ISB Status

• Four Test Mini Matrix in progress
• Finish runs and analyze data for Dec

ASTM meeting
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Mack Powertrain Division

Mack  T12  Engine Test
Update

December 7th  2004
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Mack Powertrain Division

•Mack T-12

•Based on Mack T10 & Mack T11

•With ULSD Fuel

•Length - ~ 300 Hours

•Two Phase Test

•Phase 1  100 hr ( 4.0 % Soot )

•Phase 2  200 hr ( EOT of 6 % Soot

•Phase 2  260 F Oil Temp

•Increased EGR Flow (Heavy EGR)
(35% Phase 1 – 15-% Phase 2)

•Precision Matrix Required
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Mack Powertrain Division

•Hardware ( External )

•Same as T10 Except – VGT Turbo replaces 
small T10 Turbo

2 Production EGR Coolers ( Breadboard ) Replaces Tube Cooler- 3 ?
EGR on/off Valve

•Hardware ( Internal )
T11  Power Cylinder ( T10 Top Ring )  & T11 Heads

New Nozzles & Spray Angle

– T12 Conversion Kits Sent to Labs

•T12 TASK FORCE – Numerous Teleconferences, Oct 20 Mtg in San Antonio –
Meeting Nov 22nd @ ExxonMobil- Next Mtg Jan 12th in San Antonio

•Test Procedure Available, T12 Parts List Completed

•Completed Test on 820-2 ( T10 Ref Oil ) , 2nd Test to Complete Mid November

•6 Engines in 4 Labs Running week of Dec 6th

•Task Force Recommends the use of dyed PC 10 ULSD

•Task Force Recommends 820-2 Should be Part of Precision Matrix
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Mack Powertrain Division
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Mack Powertrain Division
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Mack Powertrain Division
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Mack Powertrain Division

T12 Pb (ppm) DiscriminationT12 Pb (ppm) Discrimination
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Name of Function and DateMack Powertrain Division

Wear / T12 vs. T10 820-2Wear / T12 vs. T10 820-2
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Mack Powertrain Division

T12   PC10    Engine Oil Test  Development Schedule
January

EGR Mapping

Soot Mapping

TBN Depletion Mapping

Run Demonstration Test

Run Discrimination Test

Deliver Draft Procedure

Deliver Procedure for Matrix Testing

October November DecemberJuly August September
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Slide 1 of 6

CONFIDENTIAL December 7, 2004

Caterpillar C13 Test Criteria

Test Pass/Fail Criteria:

• No Loss of Oil Consumption Control 
<20% or lower? (based on average of EOT
vs SOT)

• Last 150 hours stable Oil Consumption

• No stuck rings/Loss of ring side clearance

500 hour – Steady State Test Cycle
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Slide 2 of 6

CONFIDENTIAL December 7, 2004

Caterpillar C13 Mini-matrix Test Status

• C13 Test engines installed – 13

• C13 Test engines Completed to date - 20

• Six test Mini-matrix with:
• ULSDF, No CCV, Same Conditions,

• Close tolerance Production Liners, Piston and Rings
supplied to all labs

• New Low Ref Oil

• New High Ref Oil

• Complete tests by end Dec ‘04
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Slide 3 of 6

CONFIDENTIAL December 7, 2004

Caterpillar C13 Test Update

6 more C13 tests running/planned –

3 Low Ref

3 High Ref oils

One High Ref test showed low loss of oil consumption
at 300 hrs.

Two Low Ref tests showed loss oil consumption
control.
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Slide 4 of 6

CONFIDENTIAL December 7, 2004Caterpillar C13 Test Update

Ref Oil #D

Ref Oil #D

10.1300Ref Oil #D

Ref Oil #A

37.4350Ref Oil #A

11.0200Ref Oil #A

Oil Cons IncTest HoursOil

No CCV, ULSDF Tests
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Slide 5 of 6

CONFIDENTIAL December 7, 2004Caterpillar C13 Test Update

• 1P and C13 needed for PC-10

• 1K/1N supportable but not at expense of 1P

• 1P covers 1K/1N due to greater severity (Afton,
Oronite data confirm this)

Cat Single vs Multi- Cylinder

ATTAC
H

M
EN

T 10, 5 O
F 6



Slide 6 of 6

CONFIDENTIAL December 7, 2004Caterpillar C13 Test Update

Cat Single vs Multi- Cylinder Avg. Temperatures (°C)

105124127132148184237C13

1301481421541712312831P

1071301502302603103651N

Oil3G3L2G2LTGTL
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ISB Status

• Two Tests at SWRI complete
– Data correlates verrry well with Cummins AEI

data
– Discrimination is very good

• Two tests at PE in progress
• Data complete by mid January
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ISB Mini-Matrix
ISB Cam Cycle Test Data
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November 11,2004November 11,2004

Piston Temperature Profile
CAT-1P & C13

James McCord
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Piston Temperature Profile
• Standard operating conditions (as per current procedure)
• Both test were performed on calibrated stands
• 4 hour duration
• Six C13 pistons were equipped with 29 plugs each
• One CAT-1P piston was equipped with 29 plugs
• Four plugs were installed per land/groove location (Front, Rear,

Thrust, and Anti-thrust) and one plug in the under crown.
• Depending on piston location, M3-2 or M1.6-2 plugs were utilized (see

photo for plug locations)
• Optimum accuracy of method: +/- 6 C
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CAT-1P & C13
Operation Conditions

173280Intake Manifold Pressure (kPa-g)
4240Fuel Temperature (C)
130105Oil Gallery Temperature (C)
490670Exhaust Manifold Temperature (C)
6040Intake Manifold Temperature (C)
9088Coolant Out Temperature (C)
1851200Fuel Flow (g/min)
18001800Engine Speed (rpm)
44Test Duration (hrs)
CAT 1PCAT C13Operational Parameters
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Templug Locations

Top Land
CAT-1P

CAT-C13

2nd Land

4th Land
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Top Groove

2nd Groove

3rd GrooveUnder Crown

Top Land
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3rd Land

4th Land

Top Groove

2nd Groove

3rd Groove

Under Crown
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Average Temperature Profile
CAT-1P & CAT-C13
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Maximum Temperature Profile
CAT-1P & CAT-C13
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Min/Max Temperature Profile
CAT-1P & CAT-C13
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CAT C13 Piston Temperature
(average of six pistons)
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CAT-1P
Temperature Data

Front Rear Thrust Anti-thrust Plug Type
Deg C 279 283 276 294
Deg C 231 225 228 239
Deg C 172 167 156 187
Deg C 172 138 142 162
Deg C 142 132 138 155
Deg C 140 145 143 162
Deg C 140 125 128 138
Deg C 267

M3 #2

M3 #2

CAT 1P

Piston 1

M3 #2

M1.6 #2

M3 #2

M1.6 #2

M3 #2

M1.6 #2

3rd Land
3rd Groove

4th Land
Under Crown

Top Land
Top Groove

2nd Land
2nd Groove
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CAT-C13
Temperature Data

Front Rear Thrust Anti-thrust Average
Top Land 223 246 241 240 237

Top Groove 169 195 181 191 184
2nd Land 141 152 140 159 148

2nd Groove 127 132 127 143 132
3rd Land 119 133 120 138 127

3rd Groove 116 129 119 133 124
4th Land 115 123 114 119 118

Under Crown 224 224

CAT C13 (6-piston avg.)
Piston Location

Temp C
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Engine Piston Temperatures

105124127132148184237C13

1301481421541712312831P

1071301502302603103651N

Oil3G3L2G2LTGTL 

Average Temperatures - Degrees C
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PC-10 Engine Tests
EMA does not have consensus on the inclusion of

the 1P in place of the 1N CAT tests in category
C13 – Multi Cylinder (colder combustion)
1N – Aluminum Piston (higher temperature)
1P – Legacy Product with Steel Piston

EMA will provide aluminum piston temperatures
at the January 13 meeting

EMA requests addition industry data regarding
1N versus 1P test for January 13 meeting
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PC-10 Update

James Mc Geehan
Chairman
ASTM Heavy-Duty Engine Oil Classification Panel

November  2004
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PC-10 Performance Requirement
 

Performance Criteria 

Fuel 
Sulfur, 
Wt % Test 

PC-10
2006 

Aluminum Piston Deposits, Oil 
Consumption 0.05 Caterpillar 1N X 
Viscosity Increase Due to Soot at 6.0% 0.05 Mack T-11 X 
Roller-Follower Valve Train Wear 0.05 GM 6.5-Liter PC – Diesel X 
Aeration 0.05 Navistar HEUI 7.3-Liter EOAT X 
Foam – Bench Test Sequence I, II, III X 
Volatility – Noack D 5800 or Distillation D 2887 X 
Used Oil Viscometrics at Low Temperature – J300 Bench Tests MRV TP-1 Soot X 
Elastomer Compatibility  D-471, Ref. Oils X 
High Temperature/High Shear  Bosch Injector X 
Valve Train Wear, Filter ∆P and Sludge .05 Cummins ISM X 
Valve Train Wear 15 ppm Cummins ISB X 
Oil Consumption and Piston Deposit 15 ppm Caterpillar C-13 X 
Ring, Liner Bearing Wear & Oil 
Consumption 15 ppm MackT-12 X 
Oil Oxidation  0.10 See III G (or III F) X 
Shear Stability – 90 Cycles – Bosch Injector ASTM D 3945 X 
Total Number of Engine and Bench Tests   15 

    Yet to Be Decided
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Engine Test Decisions Yet to Be Made

• Alternatives:
–Caterpillar in Aluminum Piston (Cat IN)

and Caterpillar IP Forged Steel Piston
(Single-Cylinder Tests)

–Gasoline Tests IIIF (API CI-4) or IIIG
(ILSAC GF-4) or Neither

–Mack T-12  and Caterpillar C13 for Oil
Oxidation Only
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Cat IP Temperatures Higher Than Cat 13

Top Land
CAT-1P

CAT-C13

2nd Land

4th Land

3rd Land

Top Groove

2nd Groove

3rd GrooveUnder
Crown

Top Land
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Engine Oil Matrix for PC-10 Test

• Precision Only for Cummins ISB and Mack T-12
• Precision and Base Oil Interchange (BOI) for

Cat C-13 Only
• Total Matrix Cost = $ 4.2 Million
• Base Oils Selected: API Group I, II and III
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PC-10 Program Timing
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Timing
• Plan Was to Select Engines for Matrix by

December 7, 2004
• Due to Status of Cummins ISB, Mack T-12 and

Caterpillar C13 Test Selection Moved to
February 2005

• Licensing Potentially Moved to September 2006
Instead of June 2006
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Mack T-12
• Parameters to Control

– Ring Wear
– Liner Wear
– Rod Bearing Wear (Load Increase)
– Oil Consumption

• Cyclic Based on Mack T-10 in API CI-4 With Mack
T-10 Low Swirl Heads

• Test Length: 300 Hours
– 100 Hours Rated Load and Speed
– 200 Hours Peak Torque
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Mack T-12 Test Condition Targets

200100Engine Hours

6% at 300 Hours4% at 100 HoursSoot

88 (190)66 (150)Coolant Temperature, °C (°F)

127 (260)99 (210)Oil Sump Temperature , °C (°F)

21-2222-23AFR

15-20%35%EGR Rate

314 (420)243 (325)Power, kW (bhp)

12001800Speed

Stage 2Stage 1Parameter
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Mac T-10 Versus T-12
TBN – D 4739
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Mac T-10 Versus T-12
Used Oil Lead
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Mac T-10 Versus T-12
Oxidation FTIR Area
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GLS    Nov 11th  2004
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T12 and PC10 Engine Oil Test
Development Schedule

EGR Mapping

Soot Mapping

TBN Depletion Mapping

Run Demonstration Test

Run Discrimination Test

Deliver Draft Procedure

Deliver Procedure for Matrix Testing

October November DecemberJuly August September
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Cummins ISM (EGR)
• Replace Cummins M11 EGR
• Parameters:

–Cross-Head Weight Loss
–Filter Plugging
–Sludge

• Fuel Sulfur: 500 ppm
• Test Length: 200 Hours at 6% Soot
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ISM Test Conditions

65.565.5Coolant Out Temperature, °C

65.580Inlet Manifold Temperature, °C

64.458.0Fuel Flow, kg/Hour

115115Oil Gallery Temperature, °C

159.5Cooled EGR, %

302 (405)236 (317)Power, kW (bhp)

16001800Speed, rpm

5050Time, Hours

Stage BStage AParameter
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Cummins M11-EGR and
ISM-EGR Cycle
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Used Oil TGA Soot, Wt %
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Cummins M11 EGR
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ISM Matrix Average Cross-Head Wear as a
Function of Soot
Outlier Lab Removed
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Cross-Head Weight Loss
• Model Fit:  CWL=f (Lab, Oil, Average Soot)

– No Lab Differences
• Lab G 0.84 Mild if Fit Procedure Change

Instead of Soot
– All 3 Oils Statistically Significantly Different
– CWL Increases 3.0332 per 1% Average Soot

Crosshead Weight Loss Oil 1004 Oil 830 Oil ISMA
LS Mean at 4% Soot 8.6385 4.8680 6.3605
Mean at 4% Soot 8.6416 4.8678 6.2149
StdDev at 4% Soot 0.5784 0.1477 0.0070
Mean at New Soot 8.9000 4.7667 6.8767
StdDev at New Soot 0.5568 0.6110 NA
M11 EGR Target 99.8000 12.2000 5.1000
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Caterpillar C13
Caterpillar ACERT Engine

• Caterpillar C13
• Parameter to Control

–Oil Consumption
–Piston Deposits
–No ring sticking of second ring.
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Cat C13 Operation Conditions

111Oil Gallery Temperature, °C

641Exhaust Manifold Temperature, °C

40Intake Manifold Temperature, °C

88Coolant Out Temperature, °C

1800Engine Speed, rpm

500Test Duration, Hours

338 (456)Power, kW (bhp)

“Cool” Operating ConditionOperational Parameters

ATTAC
H

M
E

N
T 15, 24 O

F 30



Jim Mc Geehan  ChevronTexaco
11/23/04    G040665-ASTMPres

25

C13 Normalized Oil Consumption
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Caterpillar C13 Test Update
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Caterpillar C13 Test Update
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Relative Oil Consumption: 100-150 Hr Oil Cons Divided
by Actual Consumption Through the Test
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Cat C13 – Acceptable Oil Consumption
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Caterpillar C13
• New High and Low Reference Under

Evaluation With Completion Planned by
December 2004
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Cat C13 Operation Conditions

111

641

40

88

1800

500

338 (456)

“Cool”
Operating
Condition

119

690

55

98

1800

500

348 (470)

“Normal
“Operating
Condition

128Oil Gallery Temperature, °C

735Exhaust Manifold Temperature, °C

75Intake Manifold Temperature, °C

105Coolant Out Temperature, °C

1800Engine Speed, rpm

500Test Duration, Hours

352 (475)Power, kW (bhp)

“Hot”
Operation
ConditionOperational Parameters
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Note a 18% increase in oil
consumption
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