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HEAVY-DUTY ENGINE OIL CLASSIFICATION PANEL
OF 

ASTM D02.B0.02
April 2, 2003

DoubleTree  Hotel – O’Hare, Rosemont, IL

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

ACTION ITEMS

1. Send requests for panel voting membership to Jim McGeehan. Interested Participants

2. Investigate / Recommend appropriate volatility limit for PC-10. CCV / TC Task Force

3. Determine funding available for PC-10 matrix work. Steve Kennedy/Greg Shank

4. Recommend old categories to obsolete. DEOAP

MINUTES

1.0 Call to Order

1.1 Chairman Jim McGeehan called the meeting to order at 8:03 a.m. on April 2, 2003 in the
Mr. Lincoln room of the DoubleTree Hotel O’Hare in Rosemont, Illinois.  There were 12
members present or represented and 18 guests present.  The attendance list is shown as
Attachment 2.

2.0 Agenda

2.1 The published agenda (Attachment 1) was reviewed and EMA requested time to talk
about the T-11 and aftertreatment  before the matrix cost discussion.

3.0 Previous Meeting Minutes

3.1 The minutes from the February 19, 2003 meeting were approved as distributed.

4.0 Membership

4.1 Charlie Passut has replaced Tom Cousineau as the voting member from Ethyl.  See
Attachment 3. 

5.0 NCET Report

5.1 Bill Runkle reported that in accordance with Appendix D of API document 1509
(Attachment 4), the PC-10 NCET has been dissolved and a PC-10 NCDT formed by the
API Lubricants Committee.
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6.0 Voting Rules

6.1   The topic of voting rules for the HDEOCP to move items to sub-committee B ballot and
thus provide approval for API action if needed, was reopened.  Tom Franklin provided an
Excel chart which listed the percentages of affirmative votes cast as a function of total
votes and negative votes (Attachment 5).

6.2   The EMA stated they felt comfortable going forward with as many as 3 negative votes.
Since there seemed to be support for a minimum fixed percent positive, Greg Shank
moved and Steve Kennedy seconded a motion to the effect that a 75% affirmative (or
positive) vote would be sufficient to move an HDEOCP issue forward to ballot.  The
motion passed with 11 affirmative, 0 negative & 0 abstain.

6.3   Considerable discussion ensued regarding the addition of new members to the panel.
In the past Chairman McGeehan has tabled requests for membership because the panel
is balanced as it now stands.  Given the potential to keep voting balanced like the
PCEOCP, he now agrees to accept written requests from those interested in becoming
voting members.  This issue will be addressed at the June meeting.

7.0 Ballot Results

7.1 Chairman McGeehan displayed the results of the “exit ballot” for the proposed 13%
NOACK volatility limit for PC-10 oils (See Attachment 6).  There were 9 affirmative
returns, 1 negative and 4 abstentions.  The main concern expressed seemed to center on
the ability to blend 10W-30 oils which would pass the limit.  Lew Williams suggested
moving the issue to the CCV/TC Task Force to determine if 13% is appropriate or best.
EMA wants the issue resolved before any matrix test oils are blended.

8.0 PC-10 Aftertreatment Issues

8.1   Dave Stehouwer indicated he felt Cummins would have a test developed by the end of
this year which could discriminate oil effects on catalysts.

8.2   Mike Quinn reviewed the PC-10 timeline and indicated the Caterpillar view to be that
any aftertreatment compatibility tests should be ready to go by 2004 or the panel should
go forward with chemical limits.

8.3   Jim McGeehan presented a slide (Attachment 7) to illustrate the box chemical limits will
force on oil formulation.

8.4   Greg Shank suggested that a task force be formed to explore the issues with chemical
limits and make recommendations on what they should be.  He volunteered the EMA
staff to collect, sanitize and disseminate available data.  Bill Kleiser made and Abdul
Cassim seconded a motion to form a task force to recommend chemical limits to protect
aftertreatment devices exposed to PC-10 oils.  The motion passed via voice vote with no
negatives or abstentions.  Rick Finn agreed to chair the task force, consisting of Bill
Kleiser, Mark Rees, Charlie Passut, Dave Stehouwer, Glenn Mazzamaro, Greg Shank,
Mesfin Belay, Ted Selby, Abdul Cassim, Jim McGeehan, Scott Zechiel, Bill Runkle and
Chris Laroo.  There was a request to ask Shawn Whitacre of NREL to participate if he
could.

9.0 Matrix Costs

9.1   Jim McGeehan displayed a slide (Attachment 8) which listed some “ballpark” cost
estimates of four potential PC-10 tests.

9.2   Lew Williams presented an analysis of matrix costs they had done, using various
assumptions (See Attachment 9).

9.3   There was considerable discussion of the projected matrix costs and whether the Mack
T-11 should be included in the matrix testing.  At this time, it looks like there would be a
Caterpillar C-12/13 test; a Mack T-XX(probably 12) test; a Cummins ISM and an ISB test.
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9.4   Steve Kennedy and Greg Shank are to report at the June meeting how much funding is
anticipated to be available for PC-10 matrix work.

10.0 Mack T-11

10.1 Greg Shank displayed slides showing the T-11 reference oil data accumulated so far
(Attachment 10).  The test seems to be working well.

11.0 Fuel Sulfur and Old Categories

11.1   Mike Quinn reminded the panel of the wide variety of fuel sulfur levels that engines
could be exposed to on a world wide basis…anywhere from 10 to 5000 ppm of sulfur.  He
would like someway to make sure the end user is able to easily match an appropriate
engine lubricant with the fuel being used.  He would also like to obsolete as many old
categories as possible, to cut down on potential confusion.

11.2   The DEOAP was requested to meet and make recommendations on the old category
issue before the June HDEOCP meeting.

12.0 Shear Stability / HTHS Task Force

12.1 Bill Kleiser presented the task force report (Attachment 11) and indicated the group is
close to picking a test which should evaluate the concerns regarding shear stability and
high temperature / high shear.

13.0 Closed Crankcase Ventilation / Turbo Coking Task Force

13.1   Jim McGeehan gave the task force report (Attachment 12).  They are requesting any
MTU bench test data available and also any other data that might relate to the problem.
Frank Bondarowicz has suggested a small engine test with a heated plate in the engine
blow-by stream.  Additional suggestions are welcome.

13.2   Ted Selby presented TEOST data from the IOM database and showed distinctly
different responses from 40 grades, 30 grades and 15W-40 oils.  See Attachment 13.
Dave Stehouwer suggested trying to correlate available MTU data with the TEOST data.

14.0 Next Meeting

14.1 The next meeting is scheduled for Tuesday afternoon, June 17, 2003 in Norfolk, Virginia.

15.0 Adjournment

15.1 This meeting was adjourned at 11:16 a.m.

Submitted by:

Jim Wells
Secretary to the HDEOCP



ATTACHMENT 1

ASTM
SECTION D.02.BO.02

HEAVY-DUTY ENGINE OIL CLASSIFICATION PANELS
 

Double Tree Hotel O’Hare Rosemont, Chicago
 (Tel# 1-847-292-9100: ASTM rate $99.00)

April 2nd  2003
8:00 am-12:30 PM

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

 
Desired Outcomes: PC-10 Tests and Time-line

Note all presentations will be made from the computer to Focus projector.  Bring discs or CD’s for minutes. 
Also need money for the rooms and other room items

TOPIC PROCESS WHO TIME

Agenda Review • Desired Outcomes & Agenda Group 8:00-8:05

Minutes Approval • February 19th   2002 Group 8:05-8:10

Membership • Changes 

• Chairman’s comments

Jim Mc Geehan 8:10:8:15

NCET report • PC-10 Up-date---any changes
since last report

Bill Runkle 8:15-8:30

HDEOCP voting • Define voting rules to move to
ballot within HDEOP

Group 8:45-9:30

Exit –Criteria ballot
for 13% Noack 

• Ballot results  Jim Mc Geehan 9:30-9:45

PC-10 after-
treatment devices

• Provide data on systems
proposed for PC-10.

• Chemical limits or Catalysts
tests?

• Timing issues for matrix and
products timing

EMA 10:00-10:30

Task-Force Reports • :HT/HS and Shear Stability

• Turbo-coking and closed
crankcase deposit control

Bill Kleiser

Jim Mc Geehan

10:30-12:30

New or Old
business 

• Next meeting date
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Belay, Mesfin Bondarowicz, Frank
Detroit Diesel Corp. International Truck and Engine Corp.
13400 W. Outer Dr., K15 10400 West North Ave., Dept 555
Detroit, MI 48239-4001 Melrose Park, IL 60160
313-592-5970 708-865-4030
313-592-5952 708-865-4229
mesfin.belay@detroitdiesel.com frank.bondarowicz@nav-international.com

Boyer, Bill Buck, Ron
Freudenberg-Nok Test Engineering, Inc.
1618 Lukken Industrial Dr. 12718 Cimmaron Path
LaGrange, GA 30240 San Antonio, TX 78249
706-812-7821 (210) 877-0221
wub@fngp.com (210) 690-1959

rbuck@tei-net.com

Cassim, Abdul H. Finn, Rick
Caterpillar Inc. Infineum USA LP
P.O. Box 610 P.O. Box 735
Mossville, IL 61552-0610 Linden, NJ 07036
309-578-9096 908-474-7208
309-578-3653 rick.finn@infineum.com
cassim_abdul_h@cat.com

Franklin, Thomas M. George, David S.
PerkinElmer Chevron Oronite
5404 Bandera Rd. 100 Chevron Way
San Antonio, TX 78238 Richmond, CA 94802-0627
(210) 647-9446 510-242-1214
(210) 523-4607 510-242-1298
tom.franklin@perkinelmer.com dsge@chevrontexaco.com

Herzog, Steven Kennedy, Steve
RohMax USA Inc ExxonMobil R&E
723 Electronic Drive Billingsport Rd.
Horsham, PA 19044-2228 Paulsboro, NJ 08066
(215) 706-5817 856-224-2432
(215) 706-5801 856-224-3613
steven.herzog@degussa.com steven.kennedy@exxonmobil.com
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Kleiser, Bill Laroo, Chris
Chevron Oronite Technology US EPA
100 Chevron Way 2000 Traverswood Dr.
Richmond, CA 94802 Ann Arbor, MI 48188
510-242-3027 734-214-4937
510-242-3173 laroo.chris@epa.gov
wmkl@chevrontexaco.com

Leonhard, Mark Mazzamaro, Glenn
Freudenberg-Nok CIBA Specialty Chemicals
7714 Geist Estates Ct. 540 White Plains Rd.
Indianapolis, IN 46236 Tarrytown, NY 10591
317-823-8416 (914) 785-4221
mleonhard@fngp.com (914) 785-4249

glenn.mazzamaro@cibasc.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 510-242-2268
(703) 416-0015 510-242-3758
david.vmc@verizon.net jiam@chevrontexaco.com

Passut, Charles A. Place, William E.
Ethyl Oronite
500 Spring St. 30150 Telegraph Rd.,
Richmond, VA 23218-2158 Suite 355
804-788-6372 Bingham Farms, MI 48025
804-788-6388 (248) 540-3277
charlie_passut@ethyl.com (248) 540-3279

wepl@chevrontexaco.com

Pridemore, Dan Quinn, Michael J.
Ethyl Caterpillar Inc.
2000 Town Center, Suite 1750 P.O. Box 610
Southfield, MI 48075 Mossville, IL 61552-0610
248-350-0640 309-578-4790
248-350-0025 309-578-3653
dan_pridemore@ethyl.com Quinn_michael_j@cat.com
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Rees, Mark Runkle Jr., William A.
The Lubrizol Corp. Valvoline Company
29400 Lakeland Blvd. LA-GN 
Wickliffe, OH 44092 P.O. Box 14000
(440) 347-5385 Lexington, KY 40512-4000
mree@lubrizol.com (859) 357-7686

(859) 357-7610
wrunkle@ashland.com

Selby, Ted Shank, Greg L.
Savant, Inc. Mack Trucks, Inc.
4800 James Savage Rd. 13302 Pennsylvania Ave.
Midland, MI 48642 Hagerstown, MD 21742-2693
(989) 496-2301 301-790-5817
(989) 496-3438 301-790-5815
tselby@savantgroup.com greg.shank@macktrucks.com

Stehouwer, David M. Venhaus, David
Stehouwer Technical Services Ethyl
5034 Countess Drive 500 Spring St
Columbus, IN 47203 Richmond, VA 23218-2158
812-378-9825 804-788-5383
dmstehouwer@core.com 804-788-6388

david_venhaus@ethyl.com

Wells, James M. Weyenberg, Thomas R.
Southwest Research Institute Lubrizol
PO Drawer 28510 29400 Lakeland Blvd.
San Antonio, TX 78228-0510 Wickliffe, OH 44092-2298
(210) 522-5918 440-347-1301
(210) 523-6919 440-347-1733
james.wells@swri.org trwe@lubrizol.com

Williams, Lewis A. Zechiel, Scott
The Lubrizol Corporation Detroit Diesel Inc.
29400 Lakeland Blvd. 13400 W. Outer Drive
Wickliffe, OH 44092 Detroit, MI
440-347-1111 313-592-7995
440-944-8112 313-592-5908
lawm@lubrizol.com scott.zechiel@detroitdiesel.com



06/04/02      G020482      ASTM Membership       Mc Geehan    1

Voting Members of HDEOCPVoting Members of HDEOCP
OEMs
– G. Shank, Mack Trucks
– W. Totten, Cummins Inc.
– M. Belay, Detroit Diesel

Corporation
– A Cassim, Caterpillar Inc.
– F. Bondarowicz, International

Truck and Engine Corporation
– K. Chao, John Deere
– R. T. Stockwell, GM Powertrain

Engineering Center

OEMs
– G. Shank, Mack Trucks
– W. Totten, Cummins Inc.
– M. Belay, Detroit Diesel

Corporation
– A Cassim, Caterpillar Inc.
– F. Bondarowicz, International

Truck and Engine Corporation
– K. Chao, John Deere
– R. T. Stockwell, GM Powertrain

Engineering Center

Oil and Additive Companies
– J. A. Mc Geehan, Chairman

(HDEOCP), ChevronTexaco
Company

– S. Kennedy, ExxonMobil
– M. Urbanak, Shell
– C Passut, Ethyl Corporation
– W. Kleiser, Chevron Oronite

Company LLC
– L. Williams, Lubrizol Corporation
– P. Fetterman, Infineum USA

Oil and Additive Companies
– J. A. Mc Geehan, Chairman

(HDEOCP), ChevronTexaco
Company

– S. Kennedy, ExxonMobil
– M. Urbanak, Shell
– C Passut, Ethyl Corporation
– W. Kleiser, Chevron Oronite

Company LLC
– L. Williams, Lubrizol Corporation
– P. Fetterman, Infineum USA ATTAC
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NO. NEG 16 15 14 13 12 11 10 9 8
1 94% 93% 93% 92% 92% 91% 90% 89% 88%
2 88% 87% 86% 85% 83% 82% 80% 78% 75%
3 81% 80% 79% 77% 75% 73% 70% 67% 63%
4 75% 73% 71% 69% 67% 64% 60% 56% 50%
5 69% 67% 64% 62% 58% 55% 50% 44% 38%
6 63% 60% 57% 54% 50% 45% 40% 33% 25%
7 56% 53% 50% 46% 42% 36% 30% 22% 13%
8 50% 47% 43% 38% 33% 27% 20% 11% 0%

TOTAL VOTES OR TOTAL AFF + NEG

JWells
ATTACHMENT 5



                                              
                                              ASTM-HDEOCP   EXIT   CRITERIA    BALLOT                March 28, 2003

VOLATILITY  - 13% NOACK FOR ALL GRADES

Company Name
Affirmati

ve

Negative Abstain Comments

ChevronTexaco Jim McGeehan X
Int’l Truck & Eng Corp Frank Bondarowicz X
Caterpillar Inc Abdul H. Cassim X
Deere & Company Ken Chao X
PerkinElmer Thomas M. Franklin X X
ExxonMobil Steve Kennedy X X
ChevronOronite Co. LLC William Kleiser X X
Ethyl Corp Charles Passut X X
The Valvoline Company Wm. A. Runkle Jr X
Cummins Inc Warren Totten X
SwRI Jim Wells X
Lubrizol Lewis Williams X X
Infineum Pat Fetterman X
Detroit Diesel Mesfin Belay X

Totals 9 1 4

JWells
ATTACHMENT  6
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PC-10PC-10

A P

V S

No Catalyst Test!:
Chemical Box For Matrix?

No Catalyst Test!:
Chemical Box For Matrix?

Sulfated Ash (A)Sulfated Ash (A) Phosphorus (P)Phosphorus (P)

Volatility (V)Volatility (V) Sulfur (S)Sulfur (S)

API CI-4

ATTAC
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NCET Matrix RequiredNCET Matrix Required

Performance Test Hours Cost, $ 
Iron Piston Deposit and Oil 
Consumption 

Cat C-12 650-500 120,000 

Ring and Liner/Bearing 
Corrosion 

“Mack T-10” 300 90,000 

Soot Related Valve Train Wear 
(VTW) 

Cummins 
ISM-EGR 

300 100,000 

Soot Related Valve Train Wear 
(Slider Follower) 

Cummins 
ISB 

250 60,000 

 ATTAC
H

M
EN

T  8



DRAFT – 12/2/02 ATTACHMENT 9, Page 1 of 2

LAWM/mjt
PC-10 Feasibility

PC-10 Feasibility

Question:  
Is it feasible to fund the matrix testing needed to develop the

PC-10 Category as currently proposed with six new tests?

Assumptions

• 6 new PC-10 tests

• Average cost per test -- $100,000

• Two labs in the matrix

• 5 stands  -- 2 stands Lab A
3 stands Lab B

• 3 featured oils in the matrix

• Precision/BOI/VGRA necessary

• Tests needed – 28 to 40 tests per each new engine test

Calculations

• 6 new tests at $100,000 per test.  $600,000 for one run in all new tests.

• $600,000 x 28 tests per engine test type -- $16,800,000 is the minimum
total matrix cost – Case A

• $600,000 x 40 tests per engine test type -- $24,000,000 is the likely upper
total matrix cost limit – Case B
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LAWM/mjt
PC-10 Feasibility

Funding Splits

Case A – Total Matrix Cost $16,800,000
Case B – Total Matrix Cost $24,000,000

1)  Each stakeholder (EMA, API, ACC) pays 1/3 of the total cost
Case A:  $5,600,000 for API and ACC each
Case B:  $8,000,000 for API and ACC each

2)  EMA pays a fixed amount -- API and ACC split the balance
EMA:  $500,000
Case A:  $8,150,000 for API and ACC each
Case B:  $11,750,000 for API and ACC each

3)  A scheme similar to PC-9
-  Labs donate tests for calibration, 3/2/2
-  EMA pays a fixed amount
-  API and ACC split the balance

Case A Case B
$16,800,000   Total Cost $24,000,000   Total Cost

7,200,000   Labs 7,200,000   Labs
$9,600,000   Funding $16,800,000   Funding

$500,000   EMA $500,000   EMA
$9,100,000 $16,300,000

$4,550,000   API & ACC each $8,150,000   API & ACC each

4) Bare Bones – Precision only of 18 tests – Labs donate tests for calibration,
EMA pays a fixed amount, and API and ACC split the balance

18 x $600,000 = $10,800,000   Total Cost
         7,200,000    Labs
       $3,600,000    Funding

 500,000    EMA
       $3,100,000

                             $1,550,000   API and ACC each



Mack T-11 Results
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Mack T-11 Results
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ASTM HDEOCPASTM HDEOCP
Shear Stability and UsedShear Stability and Used
Oil HTHS Viscosity TaskOil HTHS Viscosity Task
GroupGroup

April 1, 2003April 1, 2003
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MeetingsMeetings

Teleconference March 20Teleconference March 20
Full Meeting April 1Full Meeting April 1
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Summary of Progress - 1Summary of Progress - 1

Matrix Design ProposalMatrix Design Proposal
–– 8 15W-40 oils8 15W-40 oils

One base oil – XOM Am core-common sourceOne base oil – XOM Am core-common source
Blend targets agreedBlend targets agreed
VM SSI ranging from 10-37VM SSI ranging from 10-37

–– 1 to 4 additional 10W-401 to 4 additional 10W-40
At discretion of supplier to supplyAt discretion of supplier to supply
EHC base oilEHC base oil

–– To measureTo measure
KO at 30,60,90,120,150 cyclesKO at 30,60,90,120,150 cycles
Used oil HTHS Used oil HTHS ViscVisc. on used oil samples. on used oil samples
Base blend viscosity with VII diluent includedBase blend viscosity with VII diluent included
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Summary of Progress - 2Summary of Progress - 2

First Stage Testing ProposalFirst Stage Testing Proposal
–– International 6.0LInternational 6.0L
–– Vehicle basedVehicle based
–– Approximate conditionsApproximate conditions

1-2 trucks1-2 trucks
3000-3500 mile test duration3000-3500 mile test duration
Road or MADRoad or MAD
Cost anticipated to be ~$5000 includingCost anticipated to be ~$5000 including
analysis.analysis.
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IssuesIssues

Desire to expand scope beyond onlyDesire to expand scope beyond only
6.0L6.0L
–– Proposal to follow initial 6.0L work withProposal to follow initial 6.0L work with

confirmation testing in another engine (toconfirmation testing in another engine (to
be determined)be determined)

Funding: ACC to revert by end of AprilFunding: ACC to revert by end of April
with final decision on use of individualwith final decision on use of individual
or industry funding.or industry funding.
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HTHTS ViscosityHTHTS Viscosity
MeasurementMeasurement

Used oil HTHS viscosity will beUsed oil HTHS viscosity will be
measured during shear stability fieldmeasured during shear stability field
testingtesting
Further definition of deliverables to beFurther definition of deliverables to be
clarified in future meetingclarified in future meeting
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Turbo-Coking and close crankcase
task-force report to HDEOCP on

February 19th 2003

Turbo-Coking and close crankcase
task-force report to HDEOCP on

February 19th 2003
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Brain Storming IdeasBrain Storming Ideas
OM 441LA and MTU deposit test
Caterpillar C-12 with closed crankcase
Caterpillar C-12: measure blow-by
Caterpillar C-12: direct blow-by to a deposit
surface
Caterpillar C-12 filter system
Caterpillar C-12 measures oil consumption
Oil consumption effective by Noack
DC TEOST test at 33 degrees C with oil mist and
aluminum parts

OM 441LA and MTU deposit test
Caterpillar C-12 with closed crankcase
Caterpillar C-12: measure blow-by
Caterpillar C-12: direct blow-by to a deposit
surface
Caterpillar C-12 filter system
Caterpillar C-12 measures oil consumption
Oil consumption effective by Noack
DC TEOST test at 33 degrees C with oil mist and
aluminum parts
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Box-In with Chemical limitsBox-In with Chemical limits
13% Noack
Possible chemical limits on Ash; P and S
Limits oil formulating  effects
Focus is on deposits and oil consumption

13% Noack
Possible chemical limits on Ash; P and S
Limits oil formulating  effects
Focus is on deposits and oil consumption
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Need OEM inputsNeed OEM inputs
Caterpillar’s opinion on filter use or open
crankcase for test.
Caterpillar’s opinion on test with closed
crankcase
Cummins, Mack and Navistar’s approach to the
problem
Literature search on the problem
Cummin’s Turbo charger group opinions

Caterpillar’s opinion on filter use or open
crankcase for test.
Caterpillar’s opinion on test with closed
crankcase
Cummins, Mack and Navistar’s approach to the
problem
Literature search on the problem
Cummin’s Turbo charger group opinions ATTAC
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Action ItemsAction Items
Need to search data base on OM 441LA on good
and poor performing oils in regard turbo-charger
deposits.
Need to correlate any bench test to engine test.

Need to search data base on OM 441LA on good
and poor performing oils in regard turbo-charger
deposits.
Need to correlate any bench test to engine test.
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Further Studies of Heavy-Duty Engine Oils 
Related to Turbo-Coking 

Using ASTM Method D 6335

Presented at the HDEOCP Meeting                
Rosemont, Illinois Holiday Inn 

2003 March 2 

By Ted Selby, Savant Inc.

JWells
ATTACHMENT 13, 1 OF 4



Continued Turbo-Coking Studies

• In February presentation background on passenger car turbocoking
test development was given.  Test has variety of possible modifications: 

Depositor Rod and Casing

Cutaway
View

Inflow

Oil

Casing
Controlling

Depositor Rod

Thermocouple

Hollow

Outflow

Oil

   

Programmed Temperature Cycles
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Oil volume ---- 115 mL
Oil Flow Rate ----- 0.40 g/min
Air and N2O Flow Rate ---- 0.36 mL/min each
Reactor temperature ---- 100°C
Depositor temperature ---- variable as shown
Catalyst ---- 100 PPM Iron Naphthenate

Depositor Cell Depositor Temperature-Cycling Program
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• The resulting test, ASTM D6335, is used in passenger car engine oil 
specification.  Analysis of data on 291 SAE 15W40 in the IOM Database 
from 1996 to 2002, was reported at the HDEOCP February meeting:

Histogram of Simulated Turbocharger Deposit 
Formation Using ASTM D6335 on 15W40 Engine Oils
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• Expectations of several participants at the February meeting that 
lower deposit levels would be shown by single grade SAE 30 and 40 
oils were found to be correct in further study of the IOM data:

Histogram of Turbo-Charger Deposit Formation Using 
TEOST 33C (ASTM 6335) on Engine Oils
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